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ABSTRACT 

Contemporary healthcare systems face severe strains due to aging populations, rising chronic disease rates, and workforce 
shortages. This review of scientific literature from 2015 to 2025 evaluates how Digital Health innovations address these 
structural challenges. The digital transformation, anchored by electronic medical records, e-prescriptions, and patient portals-
has significantly reduced administrative burdens and medical errors. Furthermore, advancements in Artificial Intelligence, 
Big Data, and the Internet of Medical Things (IoMT) have enhanced diagnostic accuracy and enabled proactive, home-based 
care through Remote Patient Monitoring (RPM). Clinical evidence indicates that RPM alone reduces hospitalization rates 
by 27% and lowers overall system expenditures. Despite persistent barriers such as digital exclusion, data privacy concerns, 
and algorithmic bias, the responsible integration of these digital solutions remains essential for building efficient, accessible, 
and sustainable patient-centered healthcare systems. 
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Introduction 

Digital Health is a multidisciplinary field encompassing the use of information and communication 

technologies (ICT) to address various healthcare needs [1]. The concept originates from eHealth, which 

focuses on ICT support for healthcare-related services, and mHealth (mobile health), a subcategory of eHealth 

utilizing mobile and wireless technologies to promote public health. 

The principal components of Digital Health include: 

• Advanced computer sciences - involving the application of big data analytics and genomics to 

personalize and optimize therapeutic approaches [2]. 

• Artificial intelligence (AI) - applied to enhance diagnostic imaging, clinical decision-making, and 

medical documentation, thereby reducing administrative burden. 

• Telemedicine and telehealth - defined as the provision of healthcare services and medical consultations 

when patients and healthcare providers are geographically separated [3]. 

• Remote Patient Monitoring (RPM) - utilizing digital technologies to collect physiological parameters, 

such as blood pressure or glucose levels, and transmit them to healthcare providers [4]. 

• Internet of Medical Things (IoMT) - referring to interconnected medical devices, including 

smartwatches, biomedical patches, and sensors integrated with healthcare information systems for continuous 

health monitoring [5]. 

• Electronic health records and patient portals - systems such as Electronic Health Records (EHRs) and 

patient platforms including the Polish Internet Patient Account (IKP), which enable centralized access to 

medical histories, prescriptions, and referrals [6]. 

Modern healthcare systems operate under substantial financial constraints, reflected in increasing 

healthcare expenditures among OECD countries. One of the most significant structural challenges is 

population ageing. Concurrently, the growing prevalence of chronic non-communicable diseases, including 

cardiovascular diseases, cancer, and diabetes, further increases the burden on healthcare systems. Rising long-

term care costs are additionally exacerbated by shortages of healthcare professionals and the ageing medical 

workforce. The implementation of Digital Health technologies has the potential to improve healthcare 

efficiency, optimize clinical workflows, and strengthen preventive medicine through rapid data analysis and 

evidence-based interventions [7]. 
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Aim of the Study 

The aim of this study is to review the scientific literature regarding innovations in Digital Health between 

2015 and 2025. 

 

The Origins of Digital Health and Early Achievements 

The implementation of Electronic Health Records (EHR) constituted the foundation of the digital 

transformation in healthcare, enabling the transition from fragmented and inefficient paper-based systems to 

integrated digital data infrastructures [9]. In Poland, the maintenance of electronic medical documentation 

became mandatory for healthcare institutions and physicians in 2019. EMR systems substantially reduced 

bureaucratic burden by replacing traditional administrative processes with digital workflows, thereby enabling 

healthcare professionals to obtain faster access to treatment histories and prescribed medications. Evidence 

suggests that EMR adoption is associated with lower in-hospital mortality among stroke patients and shorter 

lengths of hospitalization [10]. Nevertheless, the implementation of these systems remains associated with 

considerable challenges, including high implementation costs and the necessity of integrating digital solutions 

into existing clinical workflows [11]. 

One of the most significant achievements of healthcare digitalization in Poland was the implementation 

of the e-prescription system, which became mandatory in January 2020. The introduction of e-prescriptions 
eliminated problems related to illegible handwriting and facilitated public health initiatives, including free 

medication programs for older adults. By 2025, more than 1.6 billion e-prescriptions had been issued in Poland. 

Another important milestone was the implementation of mandatory e-referrals in 2021, which improved the 

coordination and monitoring of patient pathways within specialist healthcare services [12]. 

The COVID-19 pandemic served as a major catalyst for digital transformation in healthcare systems 

worldwide. The pandemic acted as a "transformational shock," accelerating the adoption of digital tools in 

order to maintain continuity of care. During the first year of the pandemic, approximately 62% of the Polish 

population used telehealth services, considerably exceeding the European Union average of 39%. 

Additional benefits associated with healthcare digitalization include: 

• increased administrative efficiency, resulting in approximately 30% reduction in bureaucratic burden; 

• reduced medical errors through standardized documentation and improved communication between 

healthcare professionals; 

• enhanced diagnostic support, particularly through AI-assisted solutions in ophthalmology and medical 

imaging, which significantly accelerated triage and early intervention [11]. 

 

Categories of Digital Health Innovations 

One of the most significant developments in modern healthcare is undoubtedly the implementation of 

artificial intelligence (AI), Big Data analytics, and mobile health applications. These technologies are no longer 

seen merely as innovative additions to medicine, but today they actively shape how healthcare systems operate 

and influence everyday clinical practice. Their role is particularly visible in improving diagnostic accuracy, 

supporting preventive medicine, and enabling faster decision-making processes [23]. 

Artificial intelligence has become an increasingly important support tool in clinical diagnostics. Thanks 

to its capacity to process vast amounts of medical data within seconds, AI systems can detect patterns that might 

otherwise be difficult for healthcare professionals to notice. This is especially visible in diagnostic imaging, 

where machine learning algorithms are capable of analyzing CT scans, retinal images, or skin lesions with 

accuracy comparable to experienced specialists [24]. The role of AI is also growing in oncology and cardiology. 

Modern algorithms assist in the early detection of cancer and help assess the risk of cardiovascular diseases 

such as stroke or heart failure. In many cases, these systems combine patient histories with data from wearable 

devices, enabling continuous monitoring and more accurate prediction of disease progression [25]. Clinical 

decision support systems also lower the likelihood of medical errors by detecting potentially harmful drug 

interactions or abnormal laboratory results before they pose a serious risk to patient safety. 

Another important area of innovation is Big Data. Healthcare institutions produce vast amounts of 

information each day, from electronic medical records and laboratory tests to genomic sequencing data. Proper 

analysis of these datasets forms the basis for personalized medicine, where therapies can be tailored to a 

patient's genetic profile, lifestyle, and medical history instead of relying on a single universal treatment model 

[26]. This approach is especially significant in pharmacogenomics, where drugs are chosen based on how an 

individual patient is expected to respond. As a result, treatment can become more effective while also lowering 

the chance of adverse reactions. In practice, this means that two patients with the same diagnosis might receive 
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entirely different therapies depending on their genetic makeup and general health condition. Big Data 

technologies proved highly valuable during the COVID-19 pandemic. Digital epidemiology tools allowed 

governments and researchers to track infection rates in real time, locate outbreak hotspots, and manage 

healthcare resources more effectively [27]. 

Mobile health applications (mHealth apps) form another fast-growing field of digital healthcare. 

Smartphones and wearable devices now help patients monitor chronic diseases, physical activity, sleep 

patterns, and mental health conditions [28]. Mental health applications grew particularly popular after the 

COVID-19 pandemic. Platforms that provide meditation practices, stress management tools, cognitive 

behavioral therapy (CBT), or mood tracking offer accessible psychological support for people dealing with 

anxiety, depression, or long-term stress [29]. 

An equally significant part of digital health innovation is the expanding role of remote patient monitoring 

systems. Wearable sensors and connected medical devices allow continuous observation of patients, even 

beyond hospital settings [30]. 

 

Telemedicine and Hybrid Models of Care 

Telemedicine has evolved from a niche healthcare service into an integral component of routine clinical 

practice, particularly in the management of chronic diseases. It is commonly defined as the delivery of 
healthcare services and clinical information through telecommunication technologies in order to overcome 

geographical barriers [13]. Currently, hybrid care models combining in-person consultations with virtual 

healthcare services are becoming increasingly widespread. Such models have proven particularly effective in 

improving access to specialist care in rural and underserved areas. Programs such as Telestroke have 

demonstrated that remote neurological consultations significantly reduce the time to thrombolytic treatment 

administration, thereby improving outcomes among patients with acute ischemic stroke. A more advanced 

approach is the "Hospital-at-Home" model, which enables monitoring and treatment of acutely ill patients, 

such as individuals with heart failure, within their own homes using pulse oximetry and virtual consultations. 

This model has been associated with healthcare costs approximately 38% lower than those of traditional 

inpatient hospitalization [14]. 

 

Wearable Devices and the Internet of Medical Things (IoMT) 

The Internet of Medical Things (IoMT) represents a network of interconnected medical devices and 

healthcare applications integrated with healthcare IT systems. Wearable technologies, including smartwatches 

and biomedical patches, have evolved from consumer fitness devices into clinically relevant tools applied in 

several areas: 

• Early Disease Detection: Devices such as the Apple Watch and KardiaMobile have demonstrated high 

sensitivity in detecting atrial fibrillation, thereby enabling earlier cardiological intervention and potentially 

reducing the risk of complications [15]. 

• Self-management of Chronic Diseases: Continuous glucose monitoring systems (CGMs) and smart 

blood pressure monitors enable patients with hypertension and diabetes to continuously monitor physiological 

parameters and improve treatment adherence. Moreover, digitally stored data can easily be shared with 

healthcare professionals, facilitating individualized therapeutic adjustments [16]. 

• Supporting the Safety of Older Adults: Fall-detection systems and mobility-tracking sensors 

contribute to maintaining the independence and safety of older adults, which is particularly important in aging 

societies [17]. 

 

Remote Patient Monitoring (RPM) 

Remote Patient Monitoring (RPM) has emerged as a fundamental component of proactive and preventive 

healthcare. RPM systems utilize portable devices capable of transmitting physiological parameters, including 

heart rate and oxygen saturation, to healthcare providers in real time. Recent analyses from 2025 indicate that 

RPM programs may reduce hospitalization rates by approximately 27% while generating annual savings of 

approximately USD 1,302 per patient [22]. Despite these benefits, ensuring digital equity remains a substantial 

challenge, as differences in digital skills, access to technology, and health literacy may limit the effective use 

of healthcare technologies [18]. 
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Impact of Digital Health on Healthcare Systems 

Digital technologies substantially improve access to healthcare services by reducing barriers that 

previously limited patient access to specialist care. Telemedicine enables patients residing in rural, underserved, 

and poorly connected regions to obtain specialist consultations without the necessity of long-distance travel. 

Telestroke programs constitute a notable example, as remote neurological consultations significantly shorten 

the time to thrombolytic treatment and consequently improve both survival and post-stroke quality of life [10]. 

Artificial intelligence additionally supports physicians through advanced medical image analysis, improving 

the detection of cancers and vascular abnormalities in fields such as dermatology, ophthalmology, and 

radiology. Studies suggest that AI-based systems may achieve diagnostic accuracy comparable to or exceeding 

that of human experts [19]. In Poland, AI technologies are already utilized for the early detection of oncological 

lesions in the lungs and liver, as well as for identifying precancerous polyps [19]. The implementation of 

standardized electronic medical documentation has also improved patient safety by reducing medical errors 

and facilitating more efficient exchange of clinical information among healthcare professionals. 

Digital health technologies significantly contribute to the personalization of healthcare [31]. Traditional 

medicine often relied on generalized treatment plans, whereas modern digital tools allow therapies to be 

adapted much more precisely to individual patients. One practical example is postoperative monitoring. 

Patients recovering after surgery might wear sensors that constantly record heart rate, oxygen saturation, 
respiratory function, or body temperature. If the system detects abnormal results, healthcare professionals can 

intervene before serious complications occur [32]. AI-assisted diagnostics also increase healthcare 

accessibility and efficiency. In dermatology, machine learning systems can identify melanoma with high 

sensitivity, while in ophthalmology AI supports the early detection of diabetic retinopathy before irreversible 

vision damage develops [33]. Digital health solutions additionally reduce pressure on hospitals by enabling 

remote consultations and continuous patient monitoring outside traditional clinical settings [34]. 

 

Cost Reduction and Healthcare System Efficiency 

The economic benefits of Digital Health primarily result from the automation of administrative tasks and 

the prevention of avoidable hospitalizations. Healthcare professionals currently spend approximately 13-16 

hours per week on administrative duties [20]. The implementation of "ambient AI scribes," namely AI-powered 

assistants documenting medical consultations in real time, has been shown to reduce administrative burden by 

approximately 30%. Consequently, these technologies may reduce professional burnout and allow physicians 

to devote more time to direct patient care [21]. 

Remote Patient Care (RPC) programs targeting patients with chronic conditions such as hypertension, 

diabetes, and heart failure have demonstrated statistically significant reductions in overall healthcare 

expenditures, averaging approximately USD 1,302 per patient annually. These savings primarily result from a 

27% reduction in hospitalization rates [22]. Furthermore, the provision of acute care within patients' homes, 

supported by remote electrocardiography and pulse oximetry, has been associated with healthcare costs 

approximately 38% lower than conventional hospitalization while maintaining low mortality rates [14]. 

The centralization and efficient exchange of healthcare data, exemplified by systems such as the Polish 

P1 platform and the Internet Patient Account (IKP), also contribute to reducing unnecessary healthcare 

expenditures. Rapid access to diagnostic imaging histories prevents redundant examinations, such as repeated 

X-rays or computed tomography scans, thereby reducing imaging-related costs by approximately 9-25% in 

selected healthcare systems. In California, optimization of patient record retrieval systems reduced healthcare 

personnel workload by approximately 9.7 working hours per day. 

 

Challenges and Limitations of Digital Health 

Despite its great potential, digital healthcare still encounters several significant challenges. The most 

serious concern remains data privacy and cybersecurity [35]. There are also notable social and technological 

barriers that restrict the effectiveness of digital healthcare implementation. 

• Digital exclusion: Elderly patients or individuals living in economically disadvantaged regions may 

lack internet access, digital skills, or suitable devices required for effective use of e-health services [36]. 

• Financial costs: Updating old hospital infrastructure and bringing in advanced digital systems demand 

significant financial investment. 

• Algorithmic bias: AI systems are trained on historical datasets. If these datasets include racial, gender, 

or socioeconomic bias, the algorithms can produce inaccurate or unfair treatment recommendations [37]. 
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Another key concern relates to responsibility and ethics. When an AI system plays a role in an incorrect 

diagnosis or treatment choice, identifying legal accountability becomes quite complex [38]. 

 

Future of Digital Health and Conclusions 

The future of digital health will probably see an even closer integration of advanced technologies into 

daily medical practice [39]. Another promising direction is tele-surgery. Using robotic systems and low-

latency 5G networks, surgeons could perform procedures remotely more frequently, even when the patient is 

located on another continent [40]. Researchers are also working on the idea of "digital twin patients", virtual 

models that can simulate disease progression and forecast treatment results before therapy begins in real 

settings [41]. 

While digital transformation in healthcare still encounters many challenges, its long-term potential 

remains clear. When applied responsibly, digital technologies could make healthcare systems not only more 

efficient but also more personalized, accessible, and centered on patients [7]. 

 

Conclusions 

This paper reviews the scientific literature from 2015 to 2025 regarding innovations in Digital Health. 

Faced with aging populations, an increasing burden of chronic diseases, and healthcare workforce shortages, 
digital technologies are vital to optimizing healthcare delivery and improving system efficiency. 

Key Findings & Discussion Points: 

Foundations of Digitalization: The implementation of Electronic Health Records (EHR), e-prescriptions, 

and e-referrals (exemplified by the P1 platform and the Internet Patient Account in Poland) has streamlined 

care coordination, reduced medical errors, and lowered bureaucratic burden by approximately 30%. The 

COVID-19 pandemic served as a major catalyst for this transformation. 

• Core Technological Innovations: 

o Artificial Intelligence & Big Data: AI systems support diagnostic imaging in oncology, cardiology, 

and dermatology with accuracy comparable to human experts. Big Data forms the foundation for precision 

medicine and pharmacogenomics, tailoring therapies to individual genetic profiles. 

o Telemedicine & Hybrid Care: Programs like Telestroke and "Hospital-at-Home" models improve 

specialist access in underserved areas and reduce healthcare costs by up to 38% compared to traditional in-

patient hospitalization. 

o IoMT & Remote Patient Monitoring (RPM): Wearable devices enable early disease detection (e.g., 

atrial fibrillation) and better chronic disease management. RPM programs reduce hospital admission rates by 

27% and generate significant annual savings per patient. 

• Challenges & Limitations: Widespread adoption faces notable barriers, including digital exclusion 

among older adults, heightened cybersecurity and privacy risks, high infrastructural costs, algorithmic biases, 

and complex legal accountability regarding AI-driven diagnoses. 

Future Outlook: Emerging fields such as 5G-powered tele-surgery and "digital twin patients" represent 

the next frontier of medicine. Responsible implementation of these technologies will ensure that healthcare 

becomes more efficient, accessible, and deeply patient-centered. 
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