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 The increasing complexity of healthcare services has encouraged 

specialized orthopedic centers to adopt smart hospital systems as an 

approach to improve service integration, operational efficiency, and patient-

centered care. However, the implementation of these systems remains 

challenging due to technological, organizational, financial, and human 

resource limitations. This study aims to explore the benefits and challenges 

of implementing smart hospital systems in specialized orthopedic centers by 

examining their contributions to healthcare performance, operational 

processes, and patient experience. This research employed a systematic 

literature review approach by analyzing relevant studies related to smart 

hospitals, digital transformation, artificial intelligence, hospital information 

systems, and orthopedic healthcare services. A total of 25 studies were 

selected through a PRISMA-based screening process from an initial 200 

identified records. The findings indicate that smart hospital systems provide 

significant benefits, including improved workflow coordination, faster 

access to medical information, enhanced clinical decision-making, 

increased surgical precision through advanced technologies, and improved 

continuity of rehabilitation care. Nevertheless, several challenges were 

identified, including limited infrastructure, high implementation costs, 

interoperability issues, data reliability concerns, and the need for user 

adaptation and training. In conclusion, smart hospital systems support more 

efficient, integrated, and patient-oriented orthopedic healthcare services; 

however, successful implementation requires technological readiness, 

organizational commitment, and continuous improvement strategies.  

 

 

 

 

INTRODUCTION 

The increasing complexity of healthcare services has encouraged hospitals to rethink 

how care is delivered, especially in specialized areas such as orthopedic centers where 

treatment involves multiple stages and continuous monitoring. Conventional systems often rely 

on processes that run separately, which can lead to delays, miscommunication, and inconsistent 

service quality. This situation becomes more critical in orthopedic care, where patients 

frequently require coordinated treatment from diagnosis to rehabilitation. As a response, the 

concept of smart hospitals has emerged, offering a more connected approach through the 

integration of digital systems. Research such as (Gani, 2024) and (Noor, 2021) shows that smart 

hospital systems combine infrastructure, information technology, and service design to create 

a more organized and responsive healthcare environment. These ideas align with broader 
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observations that healthcare systems need to move beyond fragmented approaches toward more 

integrated models . 

The role of digital transformation becomes increasingly important as hospitals begin to 

adopt technologies that support both clinical and administrative activities. Systems such as 

electronic medical records, artificial intelligence, and digital platforms allow information to be 

accessed more easily and used more effectively. Studies by (Suyitno et al., 2026) and (Hilmy 

et al., 2025)  show that digital transformation strengthens service performance and improves 

decision-making processes. At the same time, research by (Halm-Pozniak et al., 2023) and 

(Koay et al., 2026) highlights that the development of digital healthcare continues to grow, 

especially in orthopedic fields. This transformation is not only about adopting new tools, but 

also about changing how hospitals operate so they can respond more effectively to patient 

needs. 

Operational efficiency becomes a key concern in this transformation because it directly 

affects how services are delivered. Inefficient systems can create long waiting times, 

duplication of work, and poor coordination between departments. Research by (Hasibuan et 

al., 2024), (Ramadhani et al., 2025), and (Prawasari et al., 2024) shows that the use of hospital 

information systems improves coordination, reduces errors, and supports faster service 

delivery. These findings are strengthened by (Sihole et al., 2024) and (Purwayanto et al., 2025), 

which highlight the importance of system evaluation and infrastructure readiness. When 

systems are properly integrated, hospitals are able to use their resources more effectively and 

provide services in a more timely manner. 

Alongside efficiency, the use of advanced technologies also brings significant changes 

to how care is delivered in orthopedic settings. Tools such as augmented reality, robotics, and 

artificial intelligence support more precise and consistent outcomes. Research by (Fucentese 

& Koch, 2021) as well as (Salazar Carrasco et al., 2026), shows that visualization technologies 

improve accuracy during procedures. Meanwhile, Hu et al. (2025) explains that robotic systems 

enhance precision but require significant investment. Studies such as (Han et al., 2025), 

(Glinkowski et al., 2026), (Ounasser et al., 2024), and (Mohammed et al., 2024) further show 

that artificial intelligence improves diagnostic accuracy, although challenges related to 

validation and data quality remain. 

The impact of smart hospital systems is also closely related to patient experience, which 

reflects the quality of healthcare services. Patients not only evaluate outcomes but also how 

services are delivered, including waiting time, communication, and continuity of care. 

Research by (Khodijah et al., 2025) shows that environmental and psychological factors 

influence patient satisfaction, while (Hilmy, Putranto, et al., 2026) highlights that structured 

and consistent care improves patient outcomes. In orthopedic services, where patients often 

require repeated visits and long-term treatment, these aspects become even more important. 

This aligns with the broader understanding that patient experience is shaped by how smoothly 

services are delivered . 

Despite the growing development of smart hospital systems, several challenges still 

limit their implementation. Issues related to system integration, infrastructure readiness, high 

costs, and user adaptation continue to affect how these technologies are applied in practice. 

Research by (Hilmy, Shameela, et al., 2026) shows that incomplete integration can reduce 

system effectiveness, while Purwayanto et al. (2025) highlights infrastructure limitations as a 

major barrier. In addition, (Irwan et al., 2025) and Prawasari et al. (2024) show that user 

readiness and acceptance play an important role in determining whether systems are 

successfully adopted. These challenges indicate that implementing smart hospital systems 

requires more than just technology; it also requires organizational readiness and continuous 

adjustment. 
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Based on these conditions, there is still a need for research that examines the challenges 

and benefits of implementing smart hospital systems in a more specific context, particularly in 

specialized orthopedic centers. Existing studies tend to focus on individual aspects such as 

technology, efficiency, or patient outcomes, without fully connecting them into a single 

framework . Therefore, this study aims to explore how smart hospital systems influence 

healthcare performance by considering both their advantages and the challenges that arise 

during implementation. By bringing these aspects together, this study seeks to provide a more 

comprehensive understanding of how digital transformation shapes orthopedic healthcare 

services. 

 

RESEARCH METHOD 

This study adopts a systematic literature review approach to examine the benefits and 

challenges of implementing smart hospital systems at specialized orthopedic centers, with 

particular attention to operational efficiency and patient satisfaction. Rather than collecting 

primary data from a single healthcare institution, the review synthesizes findings from 

previously published studies addressing digital technology adoption and healthcare service 

delivery. This approach allows the study to examine smart hospital implementation across 

different aspects of orthopedic care, including administrative processes, clinical decision-

making, surgical procedures, and rehabilitation. By examining evidence from multiple studies, 

the review seeks to identify how digital technologies support healthcare operations and the 

challenges that may arise during their implementation. 

The conceptual framework of this study draws on three interconnected concepts: smart 

hospital systems, operational efficiency, and patient satisfaction at specialized orthopedic 

centers. Smart hospital systems refer to the integration of digital technologies, including 

electronic medical records, artificial intelligence, and telemedicine, into hospital operations 

and clinical services. Operational efficiency concerns the management of healthcare resources 

and processes to support timely, accurate, and coordinated service delivery. Patient satisfaction 

refers to patients’ perceptions of healthcare quality, accessibility, communication, and 

continuity of care throughout their treatment. These concepts provide a basis for examining 

how smart hospital technologies may support operational efficiency and shape patient 

satisfaction across different stages of orthopedic care, from initial consultation and diagnosis 

to surgical treatment and rehabilitation. 
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Figure 1. PRISMA Process 

   

The initial stage begins with identifying relevant studies through database searches 

using keywords such as “smart hospital,” “digital transformation,” “operational efficiency,” 

and “physiotherapy services.” From this process, a total of 200 records are obtained, all sourced 

from academic databases, without additional records from other registers. Before moving to 

the next stage, several entries are removed 30 due to duplication, 10 identified as unsuitable 

through automated filtering, and 5 excluded for other reasons. After this early refinement, 155 

records remain for further examination. 

The screening phase involves reviewing titles and abstracts to determine their alignment 

with the research focus. Out of 155 records, 75 are excluded because they do not sufficiently 

relate to the topic. This leaves 80 articles that are considered potentially relevant and are then 

examined more closely. However, not all of these can be accessed in full, as 10 reports are 

unavailable. As a result, 70 articles proceed to the eligibility assessment stage. 

At the eligibility stage, each full-text article is carefully evaluated based on predefined 

criteria, including relevance to smart hospital systems, operational efficiency, and patient 

satisfaction. During this process, a number of studies are excluded for various reasons, such as 

not directly addressing the research variables or lacking sufficient depth of analysis. After this 

selection, 25 studies remain and are deemed suitable for inclusion. 

In the final stage, these 25 studies are included in the review and form the foundation 

of the analysis. The selected literature consists of both international and national publications, 
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allowing for a more balanced and well-rounded perspective. The PRISMA flow diagram 

visually summarizes this entire process, showing how the initial pool of studies is gradually 

narrowed down through systematic filtering. This step-by-step refinement strengthens the 

credibility of the study, ensuring that the conclusions are based on carefully selected and 

relevant sources. 

Previous Studies 

Table 1. Previous Studies 
No Research Title (Author, 

Year) 

Research 

Method 

Findings Similarities / 

Differences 

1 Fucentese, S. F., & Koch, P. 

P. (2021). A novel 

augmented reality-based 

surgical guidance system for 

total knee arthroplasty. 

Experimental / 

Clinical study 

AR improves 

surgical precision 

and intraoperative 

decision-making 

Similar: smart 

technology / 

Different: surgical 

focus 

2 Gani, R. A. (2024). Desain 

smart hospital dalam 

mendukung pelayanan 

kesehatan pada rumah sakit 

berbasis teknologi 

informasi. 

Conceptual 

study 

Smart hospital 

design supports 

integrated and 

efficient services 

Similar: smart 

hospital / Different: 

design perspective 

3 Glinkowski et al. (2026). 

Artificial intelligence in 

orthopaedics: Clinical 

performance, limitations, 

and translational readiness—

A review. 

Review AI enhances 

diagnosis but faces 

validation and 

ethical challenges 

Similar: AI healthcare 

/ Different: clinical 

readiness focus 

4 Halm-Pozniak et al. (2023). 

Best practice in digital 

orthopaedics. 

Review Digital systems 

improve orthopedic 

workflows and 

outcomes 

Similar: digital health 

/ Different: best 

practice approach 

5 Han et al. (2025). Artificial 

intelligence in orthopedic 

surgery: Current 

applications, challenges, and 

future directions. 

Review AI improves 

planning and surgery 

but lacks 

standardization 

Similar: AI 

implementation / 

Different: future 

direction focus 

6 Hasibuan et al. (2024). 

Analisis strategi dalam 

optimalisasi pelayanan 

kesehatan melalui 

implementasi SIMRS. 

Systematic 

review 

SIMRS improves 

service quality and 

operational 

processes 

Similar: system 

efficiency / Different: 

SIMRS focus 

7 Hilmy et al. (2025). Analysis 

of the relationship between 

digital transformation 

influenced by technology 

and AI diagnosis. 

Quantitative Digital 

transformation 

strengthens 

healthcare service 

performance 

Similar: digital 

transformation / 

Different: legal aspect 

8 Hilmy et al. (2026). Analisis 

integrasi sistem informasi 

rumah sakit dan rekam 

medik elektronik. 

Descriptive Integration improves 

data accuracy and 

service coordination 

Similar: smart system 

/ Different: regulatory 

context 

9 Hilmy et al. (2026). Patient 

outcomes and service 

delivery differences in 

physiotherapy care. 

Systematic 

review 

Service setting 

influences patient 

outcomes 

significantly 

Similar: patient 

satisfaction / 

Different: 

physiotherapy focus 
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10 Hu et al. (2025). Robotic 

innovations in orthopedics. 

Review Robotics increases 

precision but 

requires high 

investment 

Similar: smart 

technology / 

Different: robotics 

focus 

11 Irwan et al. (2025). 

Implementasi artificial 

intelligence dalam 

administrasi rumah sakit. 

Literature 

study 

AI improves 

administrative 

efficiency and 

reduces workload 

Similar: efficiency / 

Different: 

administrative focus 

12 Khodijah et al. (2025). 

Impact of psychological 

conditions and physical 

environment on hospitality 

services. 

Quantitative Environment and 

psychology affect 

patient experience 

Similar: patient 

satisfaction / 

Different: non-

technology factors 

13 Kim et al. (2022). SMART 

implantable devices for 

spinal implants. 

Systematic 

review 

Smart implants 

enable real-time 

monitoring but 

limited adoption 

Similar: smart health / 

Different: implant 

technology 

14 Koay et al. (2026). A 

scoping review of AI in 

orthopaedics. 

Scoping 

review 

AI research is 

growing rapidly in 

orthopedics 

Similar: AI / 

Different: meta-

review 

15 Noor, S. (2021). Smart 

hospital information 

technology master plan. 

Conceptual IT planning is key 

for smart hospital 

development 

Similar: smart 

hospital / Different: 

planning focus 

16 Ounasser et al. (2024). AI in 

orthopedic surgery. 

Systematic 

review 

AI enhances 

outcomes but 

integration remains 

limited 

Similar: AI / 

Different: 

implementation 

barrier 

17 Prawasari et al. (2024). 

Pengaruh persepsi kegunaan 

dan kemudahan terhadap 

penggunaan SIMRS. 

Quantitative User perception 

strongly affects 

system adoption 

Similar: system use / 

Different: TAM 

model 

18 Priyadarshi et al. (2026). 

Smart healthcare 

technologies in 

rehabilitation. 

Review Smart tech improves 

rehabilitation 

outcomes and 

efficiency 

Similar: smart 

healthcare / Different: 

rehab focus 

19 Purwayanto et al. (2025). 

Analisis implementasi 

sistem informasi medis di 

Indonesia. 

Literature 

review 

Infrastructure and 

SDM are main 

challenges 

Similar: system 

challenges / 

Different: Indonesia 

context 

20 Ramadhani et al. (2025). 

Hubungan implementasi 

SIMRS dengan kinerja 

perawat. 

Quantitative SIMRS improves 

staff performance 

and service delivery 

Similar: efficiency / 

Different: nursing 

focus 

21 Salazar Carrasco et al. 

(2026). Orthopedic surgery 

assisted by mixed reality 

technology. 

Systematic 

review 

MR improves 

surgical 

visualization and 

accuracy 

Similar: smart tech / 

Different: MR focus 

22 Sihole et al. (2024). Strategi 

dan evaluasi sistem 

informasi kesehatan di 

Indonesia. 

Literature 

review 

Continuous 

evaluation needed 

for system 

optimization 

Similar: system 

efficiency / Different: 

evaluation focus 

23 Suyitno et al. (2026). 

Transformasi digital dalam 

administrasi rumah sakit. 

Descriptive Digitalization 

improves decision-

Similar: digital 

transformation / 
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making and service 

quality 

Different: 

management focus 

24 Hilmy, et al., (2026). The 

Effect of Smart Hospital 

Implementation. 

Literature 

review 

Improves 

operational 

efficiency and 

physiotherapy 

patient satisfaction 

Similar: smart 

hospital, 

physiotherapy focus / 

Different: 

Physiotherapy focus 

25 (Waris & Hilmy, 2024) 

Analisis pemanfaatan rekam 

medis elektronik. 

Quantitative 

(metode HOT-

FIT) 

Faktor human, 

organization, dan 

technology. 

Similar: rekam medis 

elektronik (RME) / 

Different: 

quantitative method. 

Source: Researcher (2026) 

 

The synthesis of the 25 selected studies reveals that research related to smart hospital 

systems and digital transformation in healthcare, particularly in orthopedic settings, has 

progressed in a scattered manner rather than through an integrated perspective. A number of 

studies concentrate on conceptual and structural dimensions, such as Gani (2024) and Noor 

(2021), which underline the importance of system design and technological planning in 

building smart hospital environments. At the same time, other works emphasize technological 

innovation within orthopedic practice, including augmented reality, robotics, and artificial 

intelligence, as seen in Fucentese and Koch (2021) as well as Hu et al. (2025). Although these 

studies demonstrate clear advancements in precision and clinical performance, they tend to 

focus on isolated technological applications without situating them within a broader system-

level framework. This pattern suggests that while individual components of smart hospital 

systems are well explored, their combined influence within specialized orthopedic centers 

remains insufficiently connected. 

A second limitation emerges in the way operational efficiency is discussed across the 

literature. Many studies consistently report improvements in workflow, coordination, and data 

accuracy following the implementation of digital systems. For instance, findings from 

Hasibuan et al. (2024), Ramadhani et al. (2025), and Prawasari et al. (2024) highlight how 

hospital information systems contribute to better service delivery and staff performance. 

Similar patterns are also reflected in studies examining artificial intelligence in administrative 

and clinical contexts, such as Irwan et al. (2025), Han et al. (2025), and Mohammed et al. 

(2024). Despite these consistent findings, efficiency is frequently treated as an endpoint rather 

than as part of a broader causal chain. Only limited attention is given to how improvements in 

operational performance translate into outcomes that are meaningful from the patient’s 

perspective. This indicates that the mediating role of efficiency within smart hospital systems 

is still not fully articulated. 

Another notable gap appears in studies that address patient-related outcomes. Research 

focusing on patient experience and satisfaction tends to operate independently from 

technological and operational discussions. For example, Khodijah et al. (2025) emphasize 

environmental and psychological influences on patient perceptions, while (Hilmy Simanjuntak 

I. R. & Wahid K. R., 2026) explore differences in physiotherapy service models without 

incorporating digital transformation as a determining factor. Meanwhile, technology-driven 

studies such as Kim et al. (2022), Salazar Carrasco et al. (2026), and Glinkowski et al. (2026) 

demonstrate strong clinical and technical benefits but rarely extend their analysis to patient 

satisfaction or service perception. This separation indicates that patient-centered outcomes, 

especially within specialized orthopedic and physiotherapy contexts, are still rarely examined 

alongside technological and operational dimensions. 

Taken together, these patterns highlight a clear research gap that aligns with the focus 

of this study. Existing literature has generated substantial insights into smart technologies, 
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system efficiency, and clinical innovation; however, these elements are often discussed in 

isolation. There is still limited understanding of how these components interact simultaneously, 

particularly in specialized orthopedic environments where advanced technologies, complex 

workflows, and patient-centered care intersect. Furthermore, several studies point to persistent 

challenges, including high implementation costs, data integration issues, limited system 

interoperability, and organizational readiness, as noted in works such as Purwayanto et al. 

(2025) and Ounasser et al. (2024). 

Therefore, this study positions itself to address these gaps by examining both the 

challenges and the benefits of smart hospital implementation in a more interconnected manner. 

By bringing together technological, operational, and outcome-based perspectives within a 

single analytical framework, this research aims to provide a more complete understanding of 

how smart hospital systems shape efficiency and patient-related outcomes in specialized 

orthopedic centers. 

 

RESULT AND DISCUSSION 

Implementation of Smart Hospital Systems in Specialized Orthopedic Centers  

    The implementation of smart hospital systems in specialized orthopedic centers shows a 

clear shift in how healthcare services are organized and delivered. Instead of relying on separate 

and disconnected processes, hospitals are moving toward systems that are more integrated and 

coordinated. Studies such as Gani (2024) and Noor (2021) explain that this transformation 

starts from how hospitals are designed and how technology is planned from the beginning. In 

orthopedic settings, this becomes especially important because treatments often involve 

multiple stages, from diagnosis to surgery and rehabilitation, all of which need to be well 

connected. 

     As these systems begin to take shape, hospital information systems become one of the 

most important elements supporting daily operations. Research from Hasibuan et al. (2024), 

Ramadhani et al. (2025), and Prawasari et al. (2024) shows that digital systems help simplify 

administrative work, improve coordination between units, and make patient data easier to 

access. When information is available quickly and accurately, healthcare staff can respond 

faster and avoid unnecessary delays. At the same time, studies like Sihole et al. (2024) and 

Purwayanto et al. (2025) remind us that these systems still need regular evaluation, because 

not all hospitals have the same level of readiness or infrastructure. 

    In orthopedic care, the use of advanced technologies adds another layer to this 

transformation. Tools such as augmented reality, robotics, and data-driven systems are 

beginning to change how procedures are carried out. For example, research by Fucentese and 

Koch (2021) shows how augmented reality can help surgeons see more clearly during 

operations. Similar developments are seen in mixed reality technologies discussed by Salazar 

Carrasco et al. (2026) and robotic systems explored by Hu et al. (2025). On the diagnostic side, 

studies such as Han et al. (2025), Glinkowski et al. (2026), and Mohammed et al. (2024) show 

how technology can support more accurate and faster clinical decisions, even though its use is 

still developing in many places (Hu et al., 2025). 

     Beyond surgery and diagnosis, smart hospital systems are also influencing long-term 

care and rehabilitation. Technologies such as smart implants, discussed by (Kim et al., 2022), 

allow doctors to monitor patient conditions more closely over time. In rehabilitation, studies 

like (Priyadarshi et al., 2026) show that digital tools can make therapy more flexible and 

responsive to patient needs. This is particularly relevant in orthopedic centers, where recovery 

often takes time and requires consistent monitoring. Even so, not all hospitals are able to adopt 

these technologies at the same pace, often due to cost and technical limitations. 

     From an organizational perspective, how these systems are introduced and managed 

plays a major role in their success. Research by Hilmy et al. (2025) and Suyitno et al. (2026) 



Mohamad Reza Hilmy, Raden Roro Sonya Dewi Wulandari, Ahdun Trigono, Erlina Puspitaloka 

Mahadewi, Fera Gusmi Nurba 

 

Available online at https://jmi.rivierapublishing.id/index.php/rp 2579 

 

shows that digital transformation can improve service performance when it is supported by 

clear strategies and proper management. In addition, Irwan et al. (2025) points out that 

technology can reduce administrative burden, giving healthcare workers more time to focus on 

patients. However, challenges still appear, especially when systems are not fully integrated or 

when staff are not yet familiar with new technologies, as discussed by Hilmy et al. (2026). 

      Even with all these developments, the implementation of smart hospital systems is not 

always straightforward. Some hospitals face difficulties related to high costs, limited 

infrastructure, and the need for staff adaptation. Studies such as Ounasser et al. (2024) and 

Koay et al. (2026) highlight that while technology is advancing quickly, its real-world 

application still varies widely. At the same time, research from Khodijah et al. (2025) and 

Hilmy et al. (2026) shows that patient experience remains an important part of this 

transformation. In the end, implementing smart hospital systems in orthopedic centers is not 

only about adopting new technology, but also about making sure that these changes truly 

support both healthcare providers and patients in a meaningful way. 

Benefits of Smart Hospital Technologies in Orthopedic Healthcare Services  

    The benefits of smart hospital technologies in orthopedic healthcare services become 

clearer when looking closely at how they reshape the overall flow of care. In orthopedic centers, 

patients often move through several stages, starting from consultation, imaging, surgery, and 

continuing into rehabilitation. When these stages are supported by connected systems, the 

entire process feels more organized and less fragmented. Research by Gani (2024) shows that 

a technology-based hospital design helps align physical space with digital systems, allowing 

information to move smoothly between departments. In a similar direction, Noor (2021) 

highlights that proper planning of information systems plays a major role in ensuring that all 

units operate in sync. In practice, this means fewer repeated steps, less confusion for patients, 

and a more coordinated experience from admission to discharge. 

    A more detailed look at information management shows how important digital systems 

are in everyday hospital activities. Orthopedic care relies heavily on accurate patient data, such 

as imaging results, medical history, and treatment plans. Studies by Hasibuan et al. (2024), 

Ramadhani et al. (2025), and Prawasari et al. (2024) explain that hospital information systems 

help reduce duplication of data, minimize documentation errors, and make it easier for 

healthcare workers to access what they need without delay. This becomes especially useful in 

busy clinical settings, where quick decisions are often required. At the same time, findings 

from Sihole et al. (2024) and Purwayanto et al. (2025) suggest that continuous system 

evaluation is still necessary, since differences in infrastructure and user readiness can affect 

how well these systems perform in real situations. 

    The role of smart technologies becomes even more impactful, particularly in procedures 

that require high precision. Orthopedic surgery often deals with complex structures, where even 

small errors can affect outcomes. Research by Fucentese and Koch (2021) shows that 

augmented reality allows surgeons to visualize internal structures more clearly during 

operations, helping them make more accurate movements. This is supported by findings from 

Salazar Carrasco et al. (2026), where mixed reality systems provide real-time guidance 

throughout surgical procedures. Robotics, as discussed by Hu et al. (2025), adds another layer 

of control, making procedures more consistent. On the diagnostic side, studies by Han et al. 

(2025), Glinkowski et al. (2026), Mohammed et al. (2024), and Koay et al. (2026) show that 

digital tools can assist in identifying conditions more quickly and accurately, although their use 

still depends on data quality and system reliability. 

     The advantages of smart hospital technologies continue into the recovery phase, which 

is a critical part of orthopedic care. Patients often require long-term monitoring and repeated 

therapy sessions, making consistency and adaptability essential. Research by Kim et al. (2022) 

shows that smart implants can track patient conditions in real time, allowing doctors to detect 
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issues earlier and adjust treatment plans when needed. Meanwhile, Priyadarshi et al. (2026) 

explains that digital rehabilitation tools can adapt therapy programs based on patient progress, 

making treatment more personalized. Studies such as Hilmy et al. (2026) further highlight that 

well-structured service systems can improve patient outcomes, especially when care is 

delivered consistently over time. These developments show that technology supports not only 

treatment but also long-term recovery. 

      From an operational standpoint, these technologies bring noticeable improvements to 

how hospitals manage their workload and resources. Routine administrative tasks, which used 

to consume a lot of time, can now be handled more efficiently. Research by Irwan et al. (2025) 

shows that digital systems can simplify administrative processes, reducing manual work and 

allowing staff to focus more on patient care. Findings from Suyitno et al. (2026) and Hilmy et 

al. (2025) also indicate that better access to data improves decision-making and helps hospitals 

respond more quickly to changing conditions. In addition, studies like Ounasser et al. (2024) 

and Glinkowski et al. (2026) suggest that while these technologies offer clear advantages, their 

implementation still requires careful adjustment to fit real clinical environments. 

     All these improvements come together in how patients experience healthcare services. 

When systems work well, patients notice the difference. They spend less time waiting, receive 

clearer information, and feel more confident in the care they are getting. Research by Khodijah 

et al. (2025) shows that both the environment and the way services are delivered influence how 

patients feel during treatment. At the same time, studies such as Hilmy et al. (2026) and 

Ramadhani et al. (2025) indicate that well-organized systems lead to better service quality and 

improved patient outcomes. Overall, the benefits of smart hospital technologies are not limited 

to technical improvements, but are also reflected in a more comfortable, reliable, and satisfying 

experience for patients undergoing orthopedic care. 

Challenges in Adopting Smart Hospital Systems in Orthopedic Settings  

     The process of adopting smart hospital systems in orthopedic settings does not always 

run as smoothly as expected. Many hospitals face difficulties right from the beginning, 

especially when trying to fit new technologies into systems that have already been used for 

years. Research by Gani (2024) and Noor (2021) shows that without proper preparation, digital 

systems can feel out of place and may not support daily activities as intended. In orthopedic 

services, where coordination between different stages of care is very important, this mismatch 

can easily disrupt the flow of work. Studies like Halm-Pozniak et al. (2023) and Koay et al. 

(2026) also point out that even though technology is advancing quickly, not every hospital is 

able to apply it in the same way. 

    Another issue that often comes up is how different systems connect with each other. In 

reality, many hospitals do not implement all technologies at once, which leads to gaps between 

systems. Research by Hilmy et al. (2026) shows that integration between systems, especially 

between medical records and other platforms, is still a common problem. This is supported by 

findings from Purwayanto et al. (2025) and Sihole et al. (2024), where differences in 

infrastructure make it hard for systems to fully work together. Even when hospitals already 

have digital systems, studies like Hasibuan et al. (2024) and Ramadhani et al. (2025) show that 

the benefits are not always fully felt if those systems are not properly connected. 

    Cost is another factor that cannot be ignored. Many of the technologies used in orthopedic 

care, such as robotic systems or smart implants, are expensive and require ongoing 

maintenance. Research by Hu et al. (2025) shows that even though robotics can improve 

surgical precision, the high cost makes it difficult for many hospitals to adopt. The same thing 

appears in the study by Kim et al. (2022), where smart implants are still not widely used 

because of financial limitations. Studies like Priyadarshi et al. (2026) also show that advanced 

rehabilitation technologies depend heavily on available resources. Even technologies like 
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augmented reality and mixed reality, discussed by Fucentese and Koch (2021) as well as 

Salazar Carrasco et al. (2026), face similar barriers when funding is limited. 

     Beyond financial issues, people also play a big role in whether these systems work well 

or not. Technology can only help if the people using it feel comfortable and understand how to 

use it. Research by Prawasari et al. (2024) shows that users are more likely to adopt a system 

if they find it easy and useful. At the same time, Irwan et al. (2025) explains that while 

technology can reduce workload, it also requires staff to learn new ways of working. Studies 

by Suyitno et al. (2026) and Hilmy et al. (2025) show that without proper support and training, 

even good systems may not be used effectively. 

     There are also challenges when these technologies are applied directly in clinical 

situations. Even though many studies show positive results, not all systems are fully ready to 

be used in everyday practice. Research by Han et al. (2025), Glinkowski et al. (2026), and 

Ounasser et al. (2024) shows that technologies like artificial intelligence still need further 

testing to ensure they are reliable. Similarly, Mohammed et al. (2024) highlights that the 

accuracy of these systems depends heavily on the quality of data used. In orthopedic care, 

where precision is very important, even small uncertainties can make healthcare professionals 

hesitant to rely on these tools. 

      In the end, these challenges can also be felt by patients. When systems are not fully 

integrated or when staff are still adapting, patients may experience delays or inconsistencies in 

service. Research by Khodijah et al. (2025) shows that patient experience is influenced not only 

by treatment results but also by how services are delivered. Meanwhile, Hilmy et al. (2026) 

highlights how important consistency is, especially in physiotherapy where patients need 

regular care. Studies like Ramadhani et al. (2025) also show that system performance affects 

service quality. All of this shows that adopting smart hospital systems is not just about 

installing new technology, but about making sure everything works well together in real 

situations. 

The Role of Digital Transformation and AI in Orthopedic Care  

    Digital transformation in orthopedic care is not simply about introducing new tools, but 

about reshaping how services are organized and delivered from end to end. Hospitals begin to 

rely more on connected systems that allow information to move quickly and support more 

informed actions. Findings from Suyitno et al. (2026) show that when data becomes easier to 

access, decisions can be made with greater clarity and speed. A similar view is presented by 

Hilmy et al. (2025), where technology is seen as a driving force that strengthens overall service 

performance. In orthopedic settings, this shift is particularly meaningful because treatment 

decisions often depend on detailed and timely clinical information. 

     The presence of artificial intelligence adds another dimension to this transformation, 

especially in how conditions are identified and evaluated. Research by Mohammed et al. (2024) 

explains that AI-based systems are able to process complex medical data and support more 

precise detection of orthopedic problems. Meanwhile, Ounasser et al. (2024) describes how 

these technologies assist in planning surgical procedures by offering deeper analytical insights. 

This kind of support allows healthcare professionals to approach cases with a clearer 

understanding, although its effectiveness still depends on the reliability of the data being used. 

     In the operating room, technological developments have begun to change how 

procedures are carried out. Tools that provide visual assistance, such as augmented and mixed 

reality, offer new ways for surgeons to navigate complex anatomical structures. Studies by 

Fucentese and Koch (2021) demonstrate how enhanced visualization can improve precision 

during surgery. This is reinforced by findings from Salazar Carrasco et al. (2026), where real-

time guidance helps reduce uncertainty in surgical steps. These technologies do not replace 

clinical expertise, but they provide an additional layer of support that can make procedures 

more controlled and predictable. 
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     The influence of digital transformation continues beyond surgical intervention and 

extends into recovery and follow-up care. Orthopedic patients often require ongoing 

monitoring, and digital tools help make this process more adaptive. Research from Priyadarshi 

et al. (2026) shows that rehabilitation programs can be adjusted based on individual progress, 

allowing treatment to remain aligned with patient needs. At the same time, Kim et al. (2022) 

highlights how smart implants provide continuous feedback on patient conditions, offering 

valuable insights for long-term care. This creates a more responsive approach where treatment 

evolves alongside recovery. 

   On the operational side, digital transformation also changes how hospitals manage their 

internal activities. Administrative processes that were once time-consuming can now be 

handled more efficiently through automated systems. Findings from Irwan et al. (2025) indicate 

that reducing routine administrative work allows healthcare staff to focus more on direct patient 

interaction. In addition, studies such as Hasibuan et al. (2024) and Ramadhani et al. (2025) 

show that better coordination across departments improves service flow and minimizes delays. 

This creates a working environment where tasks are handled more smoothly and efficiently. 

    These changes also shape how care is perceived by patients. The way services are 

delivered becomes just as important as the clinical results themselves. Research by Khodijah 

et al. (2025) suggests that patient impressions are influenced by clarity, comfort, and how well 

services are organized. Meanwhile, Hilmy et al. (2026) points out that consistent and well-

managed care contributes to better outcomes, particularly in physiotherapy where continuity is 

essential. Altogether, digital transformation and artificial intelligence do not only improve 

technical performance, but also reshape how orthopedic care is experienced in a more 

structured and responsive way. 

Integration of Smart Hospital Systems for Improving Healthcare Performance  

     The integration of smart hospital systems in orthopedic healthcare is not just about 

combining technologies, but about creating a way of working where everything connects 

smoothly. Hospitals are gradually moving away from separated processes toward systems that 

are more unified and easier to manage. Research by Gani (2024) and Noor (2021) shows that 

this starts from how hospitals are designed and how technology is planned from the beginning. 

When these elements are aligned, services no longer feel fragmented. This is also supported by 

Halm-Pozniak et al. (2023), who describe how digital practices can improve coordination in 

orthopedic care, although not all hospitals reach the same level of integration. 

     When integration works well, it becomes very visible in daily operations. Tasks that used 

to take longer can be completed more quickly because information is easier to access and share. 

Studies by Hasibuan et al. (2024), Ramadhani et al. (2025), and Prawasari et al. (2024) show 

that connected systems help reduce mistakes and improve coordination between staff. At the 

same time, findings from Sihole et al. (2024) and Purwayanto et al. (2025) remind us that 

integration depends not only on the system itself, but also on infrastructure and readiness. If 

one part is not ready, the whole system may not work as expected. 

    Integration becomes even more meaningful because it directly affects how care is 

delivered. Orthopedic procedures require precision, and combining different technologies 

helps support that. Research by Fucentese and Koch (2021), along with Salazar Carrasco et al. 

(2026), shows how visualization tools can improve accuracy during surgery. Meanwhile, Hu 

et al. (2025) explains that robotics helps make procedures more controlled and consistent. 

Studies such as Han et al. (2025), Glinkowski et al. (2026), Ounasser et al. (2024), and 

Mohammed et al. (2024) also show that combining data-driven systems with clinical practice 

can support more accurate diagnoses, even though challenges still exist in terms of data quality 

and system reliability. 

    Integration is also important beyond the operating room, especially in recovery and 

follow-up care. Orthopedic patients often need continuous treatment, and connected systems 
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help ensure that care remains consistent over time. Research by Kim et al. (2022) shows that 

smart implants allow ongoing monitoring, while Priyadarshi et al. (2026) explains that digital 

rehabilitation tools can adjust treatment based on patient progress. Findings from Hilmy et al. 

(2026) further highlight that when services are well connected, patients tend to achieve better 

outcomes because their care is more consistent and structured. 

     From a broader perspective, integration also affects how hospitals are managed. When 

systems are connected, decision-making becomes easier because information is complete and 

available in real time. Research by Suyitno et al. (2026) shows that digital transformation 

improves how hospitals plan and respond to different situations. Similarly, Hilmy et al. (2025) 

explains that performance improves when systems are used effectively. In addition, Irwan et 

al. (2025) highlights that administrative work becomes lighter, allowing staff to focus more on 

patient care. Still, as noted by Hilmy et al. (2026), integration also requires alignment with 

policies and regulations, which can sometimes slow down implementation. 

    The real impact of integration can be seen from the patient’s point of view. When 

everything works together, patients experience fewer delays, clearer communication, and more 

organized services. Research by Khodijah et al. (2025) shows that patient satisfaction is closely 

linked to how services are delivered, not just the outcome of treatment. At the same time, 

studies such as Koay et al. (2026) and Mohammed et al. (2024) suggest that ongoing 

technological development continues to influence service quality. Overall, integration creates 

a system where care becomes more connected, more efficient, and easier for both patients and 

healthcare providers, even though achieving this level of coordination takes time and 

continuous effort. 

The findings from the 25 selected studies show that the development of smart hospital 

systems in orthopedic healthcare does not happen all at once, but grows gradually as hospitals 

adjust both their structure and daily routines. Many hospitals are still in the middle of this 

transition, trying to move from systems that work separately toward ones that are more 

connected. Research by Gani (2024) and Noor (2021) explains that this process often begins 

from the way hospitals are designed and how technology is planned from the start. When 

planning is done carefully, each part of the hospital from administration to treatment areas can 

support one another instead of working on its own. In orthopedic centers, this becomes even 

more important because patient care usually involves several stages that must be linked 

smoothly, starting from diagnosis, continuing to treatment, and ending with rehabilitation. 

A major advantage that repeatedly appears across the studies is the improvement in how 

work is organized and carried out. When hospitals start using connected systems, tasks that 

used to take longer can be completed more quickly and with fewer mistakes. Studies by 

Hasibuan et al. (2024), Ramadhani et al. (2025), and Prawasari et al. (2024) show that hospital 

information systems help simplify documentation, improve communication between staff, and 

make patient data easier to access. This reduces confusion and allows healthcare workers to 

focus more on their actual responsibilities. At the same time, research by Sihole et al. (2024) 

and Purwayanto et al. (2025) highlights that these improvements only happen when systems 

are maintained properly and supported by adequate infrastructure. If one part of the system 

does not function well, it can affect the entire workflow. 

Another important benefit can be seen in how technology supports more accurate and 

consistent decision-making. In orthopedic care, small differences in judgment can have a big 

impact, so having additional support becomes very valuable. Research by Fucentese and Koch 

(2021) shows that visualization tools help doctors see structures more clearly, which improves 

precision during procedures. This is reinforced by findings from Salazar Carrasco et al. (2026), 

where real-time guidance helps reduce uncertainty. In addition, Hu et al. (2025) explains that 

robotic systems make movements more stable and controlled. Studies such as Han et al. (2025), 

Glinkowski et al. (2026), Ounasser et al. (2024), and Mohammed et al. (2024) also show that 
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data-driven systems can help identify conditions more quickly and accurately, although they 

still depend heavily on the quality of the data used. 

The role of these systems continues after treatment, especially during recovery, where 

patients often need long-term care. Orthopedic patients usually go through repeated therapy 

sessions, so consistency becomes very important. Research by Kim et al. (2022) shows that 

smart implants can monitor patient conditions continuously, allowing doctors to detect changes 

earlier. Meanwhile, Priyadarshi et al. (2026) explains that digital rehabilitation tools can adjust 

therapy programs based on patient progress, making treatment more flexible. Findings from 

Hilmy et al. (2026) also highlight that when care is delivered in a structured and consistent 

way, patients tend to recover better. This shows that the impact of smart hospital systems is not 

limited to one stage, but extends throughout the entire patient journey. 

Even with these advantages, the studies also point out several challenges that make 

implementation more complicated. One of the biggest issues is how to connect different 

systems so they can work together without problems. Research by Hilmy et al. (2026) shows 

that when systems are not fully integrated, they can actually slow down work instead of 

improving it. This is supported by findings from Purwayanto et al. (2025) and Sihole et al. 

(2024), where differences in infrastructure and system standards create barriers. In many cases, 

hospitals still need to combine digital systems with manual processes, which reduces efficiency 

and creates extra work. 

Cost and human readiness also become important factors that influence how far these 

systems can be implemented. Studies by Hu et al. (2025) and Kim et al. (2022) show that 

advanced technologies require significant investment, making them difficult to adopt in all 

hospitals. On the other hand, research by Prawasari et al. (2024) and Irwan et al. (2025) 

highlights that even when systems are available, they may not be used effectively if staff are 

not familiar with them. Findings from Suyitno et al. (2026) and Hilmy et al. (2025) further 

show that strong management and proper guidance are needed so that technology can actually 

support daily work instead of becoming an additional burden. 

From the patient’s perspective, the influence of these systems is felt through how 

services are delivered. Patients tend to notice whether services run smoothly, whether 

information is clear, and whether they have to wait too long. Research by Khodijah et al. (2025) 

shows that comfort and clarity play a big role in shaping patient experience. When systems are 

well connected, patients usually experience more organized care and fewer disruptions. 

However, if implementation is incomplete, problems such as delays or inconsistent service can 

still occur. Studies such as Koay et al. (2026) and Mohammed et al. (2024) also show that 

technological development continues to influence service quality. Overall, these findings 

suggest that smart hospital systems can greatly improve healthcare performance, but only when 

technology, people, and systems are able to work together in a balanced and consistent way. 

 

CONCLUSION 

The findings show that the implementation of smart hospital systems has a clear 

influence on how orthopedic healthcare services are organized and delivered. The use of 

integrated digital systems allows hospitals to manage workflows in a more structured way, 

improve coordination between units, and support faster and more accurate decision-making. 

These changes are reflected in smoother service processes, reduced delays, and more consistent 

care across different stages of treatment. At the same time, the use of technologies such as 

artificial intelligence, robotics, and digital monitoring tools strengthens precision and supports 

continuity of care, especially in orthopedic services that require long-term treatment and 

rehabilitation. As a result, smart hospital systems contribute to creating a more responsive, 

efficient, and patient-centered healthcare environment. 



Mohamad Reza Hilmy, Raden Roro Sonya Dewi Wulandari, Ahdun Trigono, Erlina Puspitaloka 

Mahadewi, Fera Gusmi Nurba 

 

Available online at https://jmi.rivierapublishing.id/index.php/rp 2585 

 

Despite these advantages, several challenges still affect how effectively these systems 

can be implemented, including issues related to system integration, infrastructure readiness, 

cost, and user adaptation. These factors show that the success of smart hospital implementation 

depends not only on technology itself, but also on how well it is supported by organizational 

readiness and human resources. Future efforts should focus on strengthening system 

integration, improving user readiness, and ensuring that digital tools are applied in ways that 

truly support service delivery. Further research can explore more specific contexts within 

orthopedic care, including how different healthcare settings and patient characteristics 

influence the outcomes of digital transformation, in order to provide a deeper understanding of 

how smart hospital systems can be used more effectively. 
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