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Simple Summary

Digital technologies present special opportunities to improve efficiency, personalization, and patient
engagement in the complex field of oncology, which includes prevention, diagnosis, treatment,
survivorship, and end-of-life support. However, widespread and long-term implementation is still
hampered by conflicting definitions of digital health and persistent issues with data privacy, ethical
governance, interoperability, equity, and regulatory oversight. Beyond virtual consultations,
wearables and mHealth apps allow for real-time symptom monitoring and long-term follow-up, and
Al and ML-driven systems are increasingly supporting clinical decision-making, treatment planning,
and diagnostics. The essential elements of digital health are summarized in this review, and their
integration throughout the cancer care continuum is critically examined. We go over fundamental
ideas, important clinical applications, present constraints, and potential future paths to give
physicians, researchers, and stakeholders with a comprehensive overview of the evolving role of
digital health in modern oncology.

Abstract

Background/Objectives: Digital health encompasses telemedicine, mobile health (mHealth),
wearable technologies, big data analytics, artificial intelligence (AI), machine learning (ML), and
immersive technologies. In oncology, where care is complex, multidisciplinary, and longitudinal,
these tools offer opportunities to enhance prevention, early detection, treatment planning, patient—
clinician communication, survivorship, and palliative care. However, inconsistent definitions and
ongoing ethical, regulatory, and implementation challenges hinder optimal integration. This review
aims to synthesize current evidence on digital health in oncology and examine its applications across
the cancer care continuum. Methods: A comprehensive narrative review of peer-reviewed literature
was conducted, including clinical studies, trials, and systematic reviews evaluating digital health
technologies in oncology. Evidence was organized according to key phases of the cancer care
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continuum, from prevention and diagnosis to treatment delivery, survivorship, and end-of-life care.
Results: Digital health applications extend beyond virtual consultations. AI- and ML-driven systems
support diagnostics, medical imaging, genomics, and treatment planning, while mHealth
applications and wearable devices enable real-time symptom monitoring, toxicity reporting, and
long-term follow-up. Digital education and communication platforms improve shared decision-
making and patient engagement. Across diverse oncology settings, these tools demonstrate
feasibility, high patient and clinician satisfaction, and potential improvements in care coordination
and efficiency. Nevertheless, challenges related to data quality, interoperability, privacy, algorithmic
bias, equity of access, and regulatory oversight persist. Conclusions: Digital health is increasingly
embedded across the oncology care continuum and holds substantial promise for advancing
personalized, patient-centered cancer care. Continued multidisciplinary collaboration, robust clinical
validation, and responsible governance are essential to ensure safe, equitable, and clinically
meaningful global implementation.

Keywords: digital health; oncology; artificial intelligence; mobile health; telemedicine

1. Introduction

1.1. Digital Health: Concept and Evolution

The digitalization of medicine has evolved over several decades. Early discussions emerged in
1966, when Schoenfeld highlighted the potential of digital computers to support public health
through faster data processing [1]. Telemedicine initiatives began even earlier: in 1959, the University
of Nebraska introduced a two-way, closed-circuit microwave system for medical consultations and
education, followed by the expansion of telemedicine programs throughout the 1970s and 1980s to
support rural healthcare professionals [2].

By the 1990s, the term digital health began to appear, initially referring to the digitization of
health information and medical libraries under concepts such as the “Digital Library of the Health
Sciences”[3,4]. The emergence of the internet and the World Wide Web further accelerated this shift,
enabling rapid dissemination of medical information, fostering global collaboration, and enhancing
communication among healthcare professionals [5]. However, these advances also raised new
challenges related to intellectual property, patient data protection, and equitable access to reliable
health information [6].

In 2001, Eysenbach introduced the influential definition of eHealth, characterizing it as the
intersection of medical informatics, public health, and business—encompassing health services
enhanced through internet and communication technologies [7]. Over time, digital health has
expanded into a broader framework that includes telemedicine, mHealth, wearables, big data
analytics, Al, ML, and immersive technologies such as virtual and augmented reality (VR/AR)
(Figure 1) [8].
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Figure 1. Conceptual overview of digital health and its applications in healthcare. Digital health encompasses
a broad spectrum of technologies, including telemedicine, mHealth applications, wearable devices, big data
analytics, AI, ML, and immersive technologies such as virtual and augmented reality. The illustration shows the
interconnection among these domains and their integration into healthcare practice, illustrating how both
healthcare professionals and patients currently engage with these tools to improve diagnosis, treatment,
monitoring, and overall care delivery. Al (artificial intelligence), ML (machine learning), EHR (electronic health
record), mHealth (mobile health), CT (computer tomography), MRI (magnetic resonance imaging), ECG

(electrocardiogram).

Digital health tools are now part of daily clinical practice, improving communication, reducing
travel burdens, enhancing self-monitoring, and supporting timely medical interventions. This review
explores these tools and their applications across oncology, with emphasis on their benefits,
limitations, and future opportunities.

2. Telemedicine and Telehealth: Concepts and Scope

Telehealth and telemedicine are central components of digital health but represent distinct
concepts. Telemedicine refers specifically to the remote delivery of clinical services using
telecommunication technologies, typically through real-time, two-way audiovisual interaction
between clinicians and patients [9]. In contrast, telehealth encompasses a broader range of clinical
and non-clinical activities, including provider training, administrative meetings, public health
education, and secure exchange of electronic health information [10].
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The COVID-19 pandemic accelerated global adoption of telehealth, demonstrating its capacity
and practicality to maintain continuity of care, improve accessibility, reduce geographic barriers, and
enhance the efficiency of healthcare delivery. Telehealth is no longer a supplementary modality; it
has become an essential component of modern care, particularly for patients in remote or
underserved areas [11].

Clinically, telemedicine improves treatment adherence, enhances appointment compliance, and
strengthens patient engagement [12]. It reduces travel time, lowers associated costs, minimizes
exposure to infectious diseases, and often improves patient comfort by enabling consultations from
home [13-15]. Numerous studies across oncology and other specialties have demonstrated that
telemedicine achieves comparable clinical outcomes to in-person visits while maintaining high
patient satisfaction [16,17].

2.1. Privacy and Confidentiality

The expansion of telemedicine introduces new challenges related to privacy, confidentiality, and
the protection of personal health information (PHI) [9,18]. Telemedicine platforms must comply with
legal and regulatory frameworks such as HIPAA in the United States, GDPR in Europe, and
equivalent national or regional standards [18,19]. Clinicians have an ethical obligation to ensure that
any platform or digital tool used for patient care employs transparent data policies and robust
security safeguards [20].

From an ethical standpoint, it is important to consider that telemedicine is not always the most
appropriate model for serving all patients. For example, not all countries have equitable access to the
internet and technology. Telemedicine introduces new contexts, but it does not alter the fundamental
ethical obligations of the physician: primacy of the patient’s well-being, competence, transparency,
confidentiality, and continuity of care. On the other hand, the ethical quality of telemedicine depends
on how aspects such as technology, the doctor—patient relationship, data confidentiality, informed
consent, and patient and family satisfaction are managed [21,22].

From a technological perspective, secure telemedicine systems must implement encryption,
multi-factor authentication, password protection, restricted access controls, automatic timeouts, and
audit trails to detect unauthorized access. PHI encompasses a broad range of identifiers, including
names, addresses, email accounts, and phone numbers, thus requiring stringent data handling
procedures. Continuous software updates and cybersecurity monitoring are also essential to mitigate
risk [23].

3. Mobile Health (mHealth)

Mobile health (mHealth) has emerged as one of the most influential drivers of healthcare
transformation [24,25]. The U.S. NIH defines mHealth as the use of mobile and wireless technologies
to improve health outcomes, healthcare services, and health research. Smartphones, tablets, and
wearable sensors enable remote monitoring, diagnostic support, medication adherence tracking, and
health education [26].

mHealth applications leverage device-embedded sensors and connectivity to collect biometric
data, perform image-based assessments, deliver reminders, and support video-based telemedicine
encounters. These tools assist clinical decision-making, promote treatment adherence, enhance
patient engagement, and encourage self-management, factors consistently associated with improved
outcomes [27,28]. mHealth platforms also expand access to disease-related education, facilitating
personalized guidance on prevention, medication use, and lifestyle modification [29,30].

Despite their promise, adoption remains uneven globally. Many mHealth tools are designed for
high-income countries, while low- and middle-income regions face challenges related to
infrastructure limitations, inconsistent digital literacy, and unclear regulations [31]. Concerns also
persist regarding app validity, data security, and interoperability. Robust evidence generation and
regulatory frameworks are essential to support widespread, safe, and equitable mHealth use [32].
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4. Wearable Technologies

Wearable devices and remote monitoring systems are key components of mHealth and play an
increasingly important role in oncology care. These systems use biosensors and wireless connectivity
to continuously collect and transmit physiological and behavioral data, enabling proactive health
monitoring and early detection of abnormalities [33,34].

Wearables can be categorized by anatomical placement [35]:

. Head-worn devices: smart glasses, headbands, AR/VR interfaces, hearing aids, and EEG sensors
used for neurological monitoring, surgical guidance, and medical education [36,37].

. Limb-worn devices: wristbands, smartwatches, fitness trackers, and lower-limb sensors that
measure heart rate, temperature, oxygen saturation, physical activity, and gait [38-41].

e Torso-worn devices: smart textiles, belts, and vests capable of tracking respiration, ECG,
posture, and other vital parameters [42—44].

e  Advances in flexible electronics and nanomaterials have enabled smart clothing capable of
continuous, unobtrusive physiological monitoring. These technologies provide valuable
insights for chronic disease management, rehabilitation, and integration into digital health
ecosystems.

5. Artificial Intelligence and Machine Learning

Al and ML have become foundational technologies in digital health, reshaping how clinical data
are generated, analyzed, and applied [45-47]. Al encompasses systems capable of reasoning,
problem-solving, pattern recognition, and natural language processing. ML, a subfield of Al, focuses
on algorithms that learn from data and improve performance over time [48-50].

The rapid expansion of biomedical datasets, from electronic health records (EHRs), medical
imaging, genomics, and wearables, has fueled the development of predictive, diagnostic, and
decision-support models [45]. Wearable sensors, for example, generate real-time physiological data
that ML algorithms can analyze to detect subtle patterns predictive of deterioration or disease
progression [51]. In oncology, Al-driven tools contribute to early cancer detection, segmentation and
characterization of tumors, treatment response prediction, and digital pathology [52,53].

Al's impact is particularly notable in three domains:

e  Clinical data interpretation: ML models optimize EHR data to predict diagnoses, readmissions,
and care needs, though issues like missing data and coding variability persist [51].

e Medical imaging: Al achieves expert-level performance in tasks such as detection of diabetic
retinopathy, skin cancer classification, breast cancer screening, and early detection of colon and
pancreatic cancer (reference) [54-56].

. Precision medicine: Integration of omics (proteomics, genomics, metabolomics, etc.), clinical
variables, and radiomics enables identification of molecular patterns that guide targeted
therapies [57,58].

Together, these advances demonstrate how Al and ML enable more precise, data-driven, and
scalable healthcare delivery.

6. Digital Therapeutics

Digital therapeutics (DTx) represent a rapidly evolving category of digital health interventions
in which evidence-based software is used with the explicit intention to prevent, manage, or treat
disease. The origins of DTx can be traced to efforts to digitize non-pharmacological therapies, most
notably cognitive behavioral therapy (CBT), to improve accessibility and scalability. To date, DTx
have demonstrated clinical benefit across conditions where behavioral and psychosocial
interventions are central, particularly in mental health, by reducing barriers to care such as stigma,
cost, travel, and workforce limitations [59].
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In oncology, DTx are emerging as valuable adjuncts across the cancer care continuum,
particularly in symptom management, supportive care, and survivorship. Digital therapeutic
platforms have been developed to address cancer-related fatigue, pain, anxiety, depression,
insomnia, and treatment-related cognitive impairment, using structured CBT modules, mindfulness-
based interventions, and behavior-change frameworks. DTx have also shown promise in supporting
treatment adherence, promoting physical activity and nutrition during and after therapy, and
facilitating self-management of chemotherapy- and radiotherapy-related toxicities [60].

Ongoing research efforts are increasingly focused on elucidating mechanisms of action,
optimizing target engagement, exploring “digital dosing” and evaluating synergies between multiple
digital interventions or between digital and pharmacologic therapies. Within oncology, these
advances position DTx as promising adjuncts for symptom management, behavioral modification,
treatment adherence, and supportive care across the cancer care continuum.

7. Digital Health Applications Across the Cancer Care Continuum

Digital health innovations are reshaping oncology by improving prevention, facilitating early
detection, enhancing diagnostic accuracy, informing personalized treatment planning, enabling
continuous monitoring, and supporting survivorship and palliative care. These technologies
collectively promote more efficient, accessible, and patient-centered cancer care (Figure 2).
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Figure 2. Utilization of digital health tools in oncology. The most used digital health technologies across
oncology practice. A) The relative distribution of digital tools currently integrated into cancer care, including

general web interventions (18%), telemedicine (16%), use of EHR’s (15%), mobile health applications (14%),
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patient portals (13%), wearable devices (11%), Al and machine learning (8%), as well as RPM (5%). B) There is
an increasing adoption trends of these technologies between 2015 and 2025, highlighting the rapid growth of Al-
driven systems, telemedicine, use of wearables, and mHealth applications, particularly accelerated during and
after the COVID-19 pandemic. Remote patient monitoring (RPM).

7.1. Prevention and Early Detection

Prevention strategies focus on reducing cancer risk through behavior modification and early
recognition of warning signs. Digital health enhances prevention by enabling scalable, personalized
interventions through wellness apps that promote smoking cessation, physical activity, weight
control, moderated alcohol use, and sun protection. Digital health interventions (DHIs) incorporating
behavior-change techniques, such as goal-setting, self-monitoring, and automated feedback, have
demonstrated improvements in health behaviors across diverse populations [61].

Digital platforms also expand access to screening programs. Smartphone-based tools have been
used for cervical, oral, prostate, skin, and breast cancer screening, particularly in resource-limited
settings where they can improve feasibility and reduce logistical barriers [62]. Although user
satisfaction remains variable, these tools show promise for increasing screening coverage and
supporting community-level interventions.

In a recent meta-analysis of 15 articles involving 23,103 women from America, Europe, Asia, and
Africa, it was concluded that electronic interventions increased cervical cancer screening
participation (RR 1.464; 95% CI 1.285-1.667), with an absolute difference of 11.9 percentage points
(34% vs. 27%). The effect was maintained in both the intention-to-treat (ITT) analysis (RR 1.382; 95%
CI1.214-1.574) and the per-protocol analysis (RR 1.565; 95% CI 1.381-1.772) and remained significant
after sensitivity analyses and exclusion of studies at high risk of bias [63].

A meta-analysis reviewing 13 clinical trials with 1,448 participants evaluated whether eHealth
improved the quality of life of women with breast cancer. The eHealth group showed significantly
higher quality of life than the usual care group, as well as in the physical and emotional domains.
Therefore, it was concluded that eHealth is superior to usual care in improving the quality of life of
women with breast cancer. Therefore, the authors recommended considering the use of eHealth in
clinical practice, although further research is needed to determine the impact of different types of
eHealth on specific quality-of-life domains [64].

Al further strengthens early detection. Al-enhanced imaging improves sensitivity, specificity,
and consistency in radiologic interpretation. For example, Al models for prostate MRI can
outperform radiologists in predicting clinically significant disease using optimized biopsy strategies.
These technologies reduce interobserver variability, accelerate diagnostic workflows, and may
reduce unnecessary procedures [65].

Together, DHIs, screening platforms, and Al-driven detection tools are transforming prevention
and early diagnosis. Continued research is needed to address long-term effectiveness, user
experience, and equitable implementation.

7.2. Diagnostics and Staging

Digital health technologies are redefining diagnostic precision by integrating multimodal data,
genomic markers, imaging, pathology, and clinical information into advanced analytical models. Al
and ML identify subtle patterns across these large datasets, allowing earlier and more accurate cancer
detection [66,67].

Radiomics plays a central role in this shift. By extracting quantitative features from imaging (e.g.,
CT, MRI, PET), radiomics captures tumor phenotypes that are not visually apparent [68]. ML models
trained on radiomic signatures can predict tumor aggressiveness, treatment response, and patient
outcomes. These approaches help standardize interpretation and reduce variability among clinicians
[69,70].

Digital pathology further enhances diagnostic consistency. Algorithms trained on whole-slide
images can detect and grade malignancies with high accuracy. In breast cancer, Al systems have
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shown excellent performance (AUC = 0.99) in identifying micrometastases in lymph nodes, matching
or surpassing expert pathologists [71].

Liquid biopsies represent another transformative tool. By analyzing circulating tumor DNA
(ctDNA) and other biomarkers, liquid biopsies allow minimally invasive assessment of tumor
genetics, disease progression, and treatment response [72,73]. In non-small cell lung cancer, ctDNA
testing is increasingly used to identify actionable mutations such as EGFR, KRAS, ALK, and others
[74,75]. Al-supported interpretation enhances sensitivity, particularly when ctDNA levels are low
[76].

Deep learning-based Al systems have demonstrated significant improvements in breast cancer
detection, with greater accuracy, reduced false positives and negatives, and the ability to identify
subtle anomalies that might go unnoticed by radiologists. In some cases, Al systems have
outperformed average radiologists, showing an improvement in the area under the ROC curve
(AUROC) and greater consistency in image interpretation. These advances enable the identification
of subtle anomalies, facilitate early detection, and personalize treatment, although challenges persist,
such as the lack of standardized data and the need for rigorous validation. Therefore now, we need
to consider the need to adapt the medical guidelines that enhance the reliable and safe use of IA in
clinical [77]. Collectively, radiomics, digital pathology, and Al-enhanced liquid biopsy are advancing
precision diagnostics and enabling earlier, more accurate staging.

7.3. Treatment Planning and Prognosis

Cancer treatment requires multidisciplinary approach, incorporating clinical, imaging, genomic,
and patient-reported data. Digital health tools, particularly Al and ML, enable development of
decision-support systems that integrate these data streams to optimize personalized therapy.

Genomic sequencing identifies mutations that drive cancer progression, informing targeted
therapy and immunotherapy decisions. Integrating genomic profiles with AI models enhances
prediction of treatment response, toxicity, and prognosis, advancing precision oncology [78].

Al-driven clinical decision support systems (CDSS), such as Watson for Oncology, analyze
clinical guidelines and scientific literature to provide evidence-based recommendations [79,80].
Although adoption challenges remain, including validation needs and potential algorithmic bias,
these systems demonstrate the potential for scalable, standardized decision assistance.

In breast cancer, deep learning models using serial ultrasonography and autosegmentation have
achieved high predictive accuracy for pathological complete response to neoadjuvant chemotherapy
[81]. Multimodal networks combining imaging, clinical variables, histopathology, and molecular
markers further refine prognostic accuracy [82].

For example, a meta-analysis evaluates the use of artificial intelligence to diagnose colorectal
cancer via CT and MRI. The findings indicated that Al models exhibit moderate sensitivity and
specificity in identifying lymph node metastases, with a combined sensitivity of 0.776 and a
specificity of 0.676. The ROC curve area for radiomics in rectal cancer was 0.846, which is acceptable
but could be better. Therefore, the Al could have a positive role in staging the colorectal cancer before
surgery [83].

Digital health tools are increasingly supporting patient education and shared decision-making
in complex oncologic care. MyCareGorithm (MCG) is a point-of-care digital platform that uses
audiovisual and interactive content to explain cancer diagnoses and treatment options during clinical
consultations. Pilot studies in pancreatic and prostate cancer showed high patient satisfaction,
improved understanding of disease and treatment, and increased confidence in providers.
Companions similarly reported improved comprehension, highlighting the value of these tools in
caregiver engagement. Physicians reported that MCG facilitated the communication of complex
information, improved consultation efficiency, and enhanced the quality of clinical encounters.
Together, these findings support the integration of point-of-care digital education platforms as
effective adjuncts to multidisciplinary oncology care, improving patient understanding, engagement,
and shared decision-making while also supporting clinical workflow efficiency [84-86].
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7.3.1. Al-Enabled Radiation Oncology

Radiation therapy planning involves complex tasks, including segmentation, dose calculation,
and optimization [87]. Al-based autocontouring significantly reduces contouring time for tumors and
organs-at-risk (OARs), while maintaining or improving accuracy. Combining autocontouring with
automated treatment planning further decreases workload and may enhance reproducibility [88].

Recent studies demonstrate that Al-generated treatment plans can achieve dosimetric quality
comparable to, or better than, manually generated plans. Importantly, selective omission of manual
edits for distant OARs may be feasible, preserving safety while enhancing workflow efficiency
[89,90].

7.3.2. Al-Assisted Surgery and 3D Technologies

Robotic and computer-assisted surgery benefit from Al-enhanced visualization, anatomical
landmark detection, and real-time guidance. Systems such as the da Vinci® platform use computer
vision to improve precision and safety [91].

Virtual and augmented reality (VR/AR) and patient-specific 3D modeling support preoperative
planning by improving spatial understanding in anatomically complex regions. 3D-printed models
aid surgical rehearsal, interdisciplinary discussion, and patient education [92,93].

7.4. Patient Monitoring and Follow-Up

Post-treatment surveillance is essential for detecting recurrence early, managing toxicity, and
supporting recovery. Digital health has expanded remote monitoring capabilities through wearable
sensors, mHealth platforms, and teleoncology.

Wearable devices monitor heart rate, sleep, oxygen saturation, mobility, and activity levels.
Devices such as Fitbit, Garmin, ActiGraph, and ActivPAL have been used in oncology trials to assess
fatigue, sleep disruption, and functional decline. Wearables support risk stratification, toxicity
prediction, and rehabilitation planning [94].

In surgical oncology, postoperative remote monitoring can identify high-risk patients who
require additional support [95]. Studies using wearable activity monitors show associations between
decreased postoperative activity and increased complication risk [96].

Teleoncology has become integral to follow-up care, offering accessible video consultations for
reviewing results, managing symptoms, and discussing survivorship plans [97,98]. Patients report
high satisfaction, though some express concerns about reduced personal interaction. Integrated
digital platforms—such as OncoHealth® and Navya Network—combine telemedicine with
Al-enabled triage, treatment navigation, and EHR integration, supporting continuous, coordinated
care [99,100].

7.5. Palliative Care and End-of-Life Support

Digital health plays an increasingly important role in palliative care by improving symptom
monitoring, care coordination, and access to support services.

Tele-palliative care enables real-time management of pain, distress, and medication needs while
reducing emergency visits and hospitalizations. These systems proved particularly valuable during
the COVID-19 pandemic and continue to benefit patients in remote regions [101].

mHealth applications such as MyPal [102] and PainCheck [103] allow patients or caregivers of
individuals with limited communication, to report symptoms in real time, enabling proactive
intervention. Caregiver-centered platforms like CaringBridge facilitate communication, psychosocial
support, and task coordination [104].

VR/AR tools offer immersive experiences for anxiety reduction, guided relaxation, and
reminiscence therapy. Studies show benefits in reducing pain, depression, and distress near
end-of-life [105,106].
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Digital tools for advance care planning (ACP), including platforms such as MyDirectives, help
patients articulate preferences, ensuring that their values guide care decisions [107-109]. These
systems support shared decision-making and preserve dignity throughout the final stages of illness.

7.6. Survivorship

Digital health significantly enhances survivorship care by supporting long-term symptom
tracking, lifestyle management, mental health, and structured follow-up.

mHealth applications, such as BENECA, My Guide, and My Health, provide tools for symptom
logging, appointment reminders, education, and community support. These platforms improve
adherence to survivorship care plans and empower patients to manage residual symptoms and
lifestyle changes [110-112].

Telehealth-based survivorship programs, including Project ECHO® and virtual
multidisciplinary clinics, expand access to specialized survivorship expertise and promote consistent
application of best practices [113]. National efforts such as the Stanford Cancer Survivorship Program
and the NHS eSurvivorship Initiative demonstrate high patient satisfaction and feasibility [114,115].

Digital mental health tools, including telepsychology and online cognitive behavioral therapy
(CBT), support survivors experiencing depression, anxiety, neuropathy, or fear of recurrence. Apps
such as Mindfulness Coach increase access to non-pharmacologic interventions and complementary
therapies [116,117].

Through these tools, survivorship care becomes more accessible, personalized, and
comprehensive, supporting the long-term well-being of cancer survivors.

8. Conclusion

Digital health represents a pivotal convergence of technological innovation and modern
oncology. Tools such as artificial intelligence, telemedicine, mobile health applications, wearables,
and immersive technologies are reshaping how cancer care is delivered, monitored, and experienced
across the full continuum, from prevention and early detection to diagnosis, treatment, survivorship,
and end-of-life support.

These technologies enable earlier diagnosis, support personalized treatment planning, enhance
communication among multidisciplinary teams, and empower patients to take an active role in their
care. Remote monitoring and virtual consultations reduce geographic and socioeconomic barriers,
while data-driven platforms improve clinical decision-making and resource allocation. Moreover,
digital systems accelerate research by facilitating large-scale data integration and real-time clinical
insights.

Despite these transformative benefits, significant challenges remain. Ensuring equitable access,
protecting patient data, achieving interoperability, and addressing disparities in digital literacy are
critical areas requiring sustained attention. Ethical considerations and transparent regulatory
frameworks are essential to promote responsible use and safeguard patient trust.

Looking ahead, the thoughtful, patient-centered integration of digital health technologies has
the potential to make oncology care more precise, accessible, and compassionate. By aligning
innovation with equity and ethical practice, digital health can strengthen every stage of the cancer
journey and help build a future where technology enhances the human elements of care.
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The following abbreviations are used in this manuscript:

Al Artificial Intelligence

ML Machine Learning

mHealth Mobile health

DTx Digital therapeutics

EHR Electronic health record

CT Computer tomography

MRI Magnetic resonance imaging

VR/AR Virtual and augmented reality

PHI Personal health information

DHI Digital health interventions

CDSS Clinical decision support systems

OAR Organs-at-risk

ACP Advance care planning

CBT Cognitive behavioral therapy

AUC Area Under the Curve
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