Core Features and Clinical Implications of Digital Platforms for Oncology Patients: A

International Surgery

Narrative Review of the Past Decade

Manuscript Number:

Full Title:

Article Type:
Keywords:

Corresponding Author:

Corresponding Author Secondary
Information:

Corresponding Author's Institution:

Corresponding Author's Secondary
Institution:

First Author:
First Author Secondary Information:

Order of Authors:

Order of Authors Secondary Information:

Abstract:

--Manuscript Draft--

INTSURG-D-25-00032

Core Features and Clinical Implications of Digital Platforms for Oncology Patients: A
Narrative Review of the Past Decade

Original Article

Neoplasms; Telemedicine; Patient Reported Outcome Measures; Mobile Health
Units; Health Literacy

Sang-Ho Jeong
Gyeongsang National University Changwon Hospital
Changwon, Gyeongsang Nam-do KOREA, REPUBLIC OF

Gyeongsang National University Changwon Hospital

Sang-Ho Jeong

Sang-Ho Jeong

Objective: To explore the features, benefits, and challenges of digital health platforms
in oncology care based on literature published from 2015 to 2025.

Summary of Background Data: Digital health tools, such as mobile applications,
wearable devices, and electronic patient-reported outcomes (ePRO) systems, are
increasingly used in oncology. These platforms aim to support symptom management,
patient education, and communication between patients and providers, particularly in
the context of chronic and complex cancer care. The COVID-19 pandemic further
accelerated the adoption of digital health technologies, highlighting their role in
maintaining continuity of care.

Methods: This narrative review synthesized findings from peer-reviewed studies
published between 2015 and 2025, focusing on the design, implementation, and
clinical impact of digital platforms for cancer patients.

Results: Digital health interventions demonstrated improvements in patient quality of
life, treatment adherence, and reductions in emergency department visits. Remote
monitoring and teleconsultation were particularly effective during the COVID-19
pandemic. However, persistent barriers include digital literacy gaps among older
adults, concerns about data privacy and security, and a lack of robust long-term
outcome data.

Conclusions: Digital platforms offer meaningful benefits in oncology care but face
implementation and equity challenges. Future development should prioritize user-
centered design, integration of emerging technologies (e.g., Al, blockchain, digital
twins), and comprehensive policy frameworks. Large-scale studies are needed to
evaluate long-term effectiveness, cost-efficiency, and equitable access.
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Abstract

Objective: To explore the features, benefits, and challenges of digital health platforms in oncology

care based on literature published from 2015 to 2025.

Summary of Background Data: Digital health tools, such as mobile applications, wearable devices,
and electronic patient-reported outcomes (ePRO) systems, are increasingly used in oncology. These
platforms aim to support symptom management, patient education, and communication between
patients and providers, particularly in the context of chronic and complex cancer care. The COVID-19
pandemic further accelerated the adoption of digital health technologies, highlighting their role in

maintaining continuity of care.

Methods: This narrative review synthesized findings from peer-reviewed studies published between
2015 and 2025, focusing on the design, implementation, and clinical impact of digital platforms for

cancer patients.

Results: Digital health interventions demonstrated improvements in patient quality of life, treatment
adherence, and reductions in emergency department visits. Remote monitoring and teleconsultation
were particularly effective during the COVID-19 pandemic. However, persistent barriers include
digital literacy gaps among older adults, concerns about data privacy and security, and a lack of robust

long-term outcome data.

Conclusions: Digital platforms offer meaningful benefits in oncology care but face implementation
and equity challenges. Future development should prioritize user-centered design, integration of
emerging technologies (e.g., AL, blockchain, digital twins), and comprehensive policy frameworks.
Large-scale studies are needed to evaluate long-term effectiveness, cost-efficiency, and equitable

acCcCess.

Key words: Neoplasms, Telemedicine, Patient Reported Outcome Measures, Mobile Health Units,

Health Literacy
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l. Introduction

Cancer remains one of the leading causes of mortality worldwide, requiring long-term and
multifaceted management.! Over the past decade, rapid advancements in digital technology have
reshaped cancer care by enabling personalized, patient-centered approaches. Digital platforms—
including smartphone applications, wearable devices, and Al-powered tools—have emerged as crucial
components in enhancing the patient experience through functionalities such as symptom monitoring,

self-management, psychological support, and health education.??

The primary value of digital platforms lies in improving quality of life (QoL) and optimizing
healthcare resource utilization*. Traditionally hospital-centric care models are gradually being
supplemented by systems that encourage active patient engagement, such as electronic patient-
reported outcomes (ePRO), remote monitoring, and teleconsultation. The COVID-19 pandemic has

further underscored the relevance of digital health solutions, accelerating their adoption globally™°.

This review examines the literature published in PubMed from 2015 to 2025 concerning digital
platforms designed for cancer patients. The aim is to identify and analyze the core functionalities,
clinical effectiveness, and existing limitations of such platforms. In particular, this review explores
how digital interventions contribute to symptom control, information delivery, psychosocial support,
and enhanced patient-provider communication. Finally, future directions are discussed, with a focus
on integrating emerging technologies such as Al, blockchain, and digital twins into the cancer care
ecosystem, thereby supporting the development of more inclusive, secure, and sustainable digital

health infrastructures.

I1. Methods

This narrative review was conducted to synthesize the literature on digital platforms in cancer care,
focusing on their role in symptom management, quality of life improvement, remote monitoring, and
patient-reported outcomes. The review followed a flexible and iterative approach, adhering to

established guidelines for narrative reviews.

Search Strategy

A comprehensive search was performed using three major electronic databases: PubMed, Embase,
and Scopus. Articles published between January 2015 and March 2025 were included. The search
utilized Medical Subject Headings (MeSH) and keywords such as “digital platform,” “eHealth,”

29 ¢ 9 ¢ 29 G

“mHealth,” “cancer care,” “symptom management,” “quality of life,” “remote monitoring,” and

“patient-reported outcomes.” Boolean operators (AND, OR) were applied to ensure the inclusion of
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relevant studies. The search strings were tailored to each database and are available upon request.

Inclusion and Exclusion Criteria

Studies were included if they:

Targeted cancer patients (any type or stage).

e Examined interventions utilizing digital platforms such as web-based tools, mobile apps, or

wearable devices.

e Focused on at least one of the following functions: symptom tracking, health education,

psychosocial support, or patient-provider communication.

e Employed randomized controlled trials (RCTs), quasi-experimental designs, or prospective

cohort studies.

Exclusion criteria included:

e Protocol papers, conference abstracts, reviews, and editorials.
e Studies not published in English.

e Research focused solely on caregivers or healthcare providers.

Study Selection and Data Extraction

The selection process involved screening titles and abstracts for relevance, followed by full-text
reviews based on predefined criteria. Studies were iteratively selected to ensure thematic saturation
while maintaining flexibility in scope. Key data points such as study design, intervention type,

outcomes measured, and findings were extracted systematically.

Analysis and Synthesis

The extracted data were analyzed qualitatively to identify recurring themes and trends. Findings were
synthesized into conceptual categories such as symptom management efficacy, quality of life
improvements, remote monitoring capabilities, and challenges in implementation. Reflexivity was

maintained throughout the process to minimize bias and ensure transparency.

This narrative review provides an evidence-based summary of the role of digital platforms in cancer

care while acknowledging limitations inherent to non-systematic reviews.

I11. Key Functionalities of Digital Platforms for Cancer Patients
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II1-1 Symptom Management and Monitoring
1. Real-Time Symptom Reporting
Description of Functionality:

Electronic Patient-Reported Outcome (ePRO) tools are instruments that allow patients to document
symptoms such as pain, fatigue, and side effects and share them with healthcare providers. These tools
have been proven effective in reducing symptom burden during cancer treatment and enhancing
quality of life (QoL)”®. Data visualization refers to the process of visually representing symptom data
entered by patients using graphs or charts. This visual approach assists healthcare professionals in

analyzing and interpreting the data quickly and effectively.’
Key Examples:

The Kaiku Health DPM Platform demonstrated promising outcomes in a clinical study involving
patients with HER2-positive breast cancer and lung cancer. The platform achieved an 85% patient
adoption rate and a 76% adherence rate to weekly symptom reporting. By enhancing communication
between patients and healthcare providers, the platform contributed positively to the overall
management of cancer care.'°The Noona ePRO System enables patients to report symptoms remotely
from home using smart devices. This functionality allows healthcare providers to access real-time
symptom data and adjust treatment plans accordingly. The system has received high ratings for its

user-friendliness and reliability.’
Clinical Effects:

Interventions utilizing electronic patient-reported outcomes (ePRO) have been associated with
significant clinical benefits. Meta-analytic findings indicate a reduction in symptom burden
(Standardized Mean Difference [SMD] = -0.19), improvements in quality of life (QoL; SMD = 0.16),
and enhanced overall survival (Hazard Ratio [HR] = 0.84).” Additionally, the implementation of
ePRO systems has led to a 32% reduction in emergency room visits and has been linked to increased

levels of patient satisfaction’.

2. Remote Monitoring
Description of Functionality:

The integration of wearable devices into patient monitoring enables continuous measurement of vital
signs, including heart rate, oxygen saturation, and blood pressure. This real-time monitoring facilitates

the early detection of physiological anomalies''"!>. Furthermore, automated alert systems are activated
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when these vital signs exceed predefined thresholds, allowing healthcare providers to respond

promptly to potential clinical deteriorations'®.
Key Examples:

The LifeChamps platform, developed specifically for elderly cancer patients, monitors health-related
quality of life (QoL) and frailty indicators. By employing predictive algorithms, it delivers
personalized care tailored to individual patient needs'*. The MD Anderson Remote Patient Monitoring
(RPM) System utilizes Bluetooth-connected devices to collect real-time physiological data, including
heart rate and blood pressure. In addition to continuous monitoring, the system provides video

consultation capabilities and offers resources to support patient self-management'.

Clinical Effects:

Data collected through wearable devices have contributed to the prevention of treatment interruptions
and adverse events, thereby enhancing patient safety'®>. Moreover, remote monitoring has been shown
to reduce the frequency of emergency room visits and improve the overall efficiency of healthcare

resource utilization''.

III-2 Education and Information Delivery
1. Health Information Libraries

Function Description:

Digital platforms offer reliable, evidence-based information on cancer treatment and self-care, aiming
to improve patient comprehension and adherence to medical regimens. This information is provided in
a variety of formats—including text, video, and animations—which allows patients to better

understand their condition and treatment process.

Representative Cases:

The Careology platform provides patients with access to a health information library from the comfort
of their homes. It integrates educational materials from trusted institutions such as Macmillan Cancer
Support, thereby helping patients better understand and manage symptoms during treatment
(https://www.careology.health/).

Additionally, web-based educational tools developed during the COVID-19 pandemic utilized
animated content to deliver guidance on immunotherapy and chemotherapy in multiple languages,

thereby improving accessibility for diverse patient populations.'®

Clinical Outcomes:

Patients using such platforms showed improved self-management capabilities and increased treatment
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adherence. Moreover, patient satisfaction rates with the use of health information libraries were

reported to exceed 85%.

2. Psychological Support

Function Description:

Digital platforms often incorporate psychological support features aimed at alleviating the emotional
burden experienced by cancer patients. These include mindfulness-based interventions, stress
management tools, and peer community support systems. Such features have proven effective in

reducing symptoms of anxiety, depression, and psychological stress.

Representative Cases:

Internet-based mindfulness programs have demonstrated clinical efficacy, contributing to an 18%
reduction in anxiety and a 22% reduction in depression among cancer patients’!”.

The PINK! application provides personalized coaching along with community support features. It has
been associated with a 30% reduction in psychological stress and a 35% increase in physical activity,

highlighting the positive impact of digital platforms on overall well-being'.

Clinical Outcomes:

Digital platforms help mitigate feelings of isolation and enable patients to better manage their
emotions throughout the treatment process. Programs specifically designed for young adult cancer
patients have shown high participation and effectiveness rates, underscoring the importance of age-

specific interventions.

II1-4. Enhancing Patient—Provider Interaction
1. Teleconsultation and Remote Care

Function Description:

Teleconsultation and remote care systems provide a digital environment that enables real-time
communication between patients and healthcare providers. These technologies allow patients to
participate more actively in treatment planning and access care without geographic or temporal
limitations. Since the COVID-19 pandemic, such systems have become essential components of

cancer management.

Representative Cases:
According to the NCCN Telemedicine Survey conducted by the National Comprehensive Cancer

Network (NCCN), video-based telemedicine was evaluated as a safe and effective communication
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method by both patients and clinicians'®. For non-complex clinical scenarios, telemedicine was found
to be comparable to in-person visits, while also enabling patients to receive consultations comfortably
from home. In the United Kingdom, a Head and Neck Cancer Triage system using telephone-based
remote consultations was successfully applied to stratify risk among patients suspected of head and
neck cancer. This triage approach helped reduce unnecessary hospital visits and lowered the risk of

infection. '

Clinical Outcomes:
Teleconsultation has contributed to reducing healthcare costs, minimizing emergency department
visits, and alleviating psychological stress in patients. Video consultations were preferred over

telephone calls and were found to be reliable even in moderately complex clinical contexts.

2. Patient-Reported Outcome Measures (PROMs)

Function Description:

PROMs are tools that enable patients to directly report their symptoms, health status, and treatment
experiences, facilitating personalized care by allowing clinicians to better understand the patient’s
condition. Compared to traditional physician assessments, PROMs are often more sensitive in
detecting symptom changes and play a vital role in integrating the patient’s voice into clinical

decision-making.2%-*!

Representative Cases:

In the PROMISE Trial, conducted in the United States and France, patients who used electronic
PROMs (ePROMs) demonstrated improved quality of life, reduced emergency department visits, and
higher survival rates compared to those receiving standard care.?!

Real-time PROMs integration has also proven effective in managing symptoms and enhancing
outcomes in cancer care. In particular, for patients with lung cancer, the real-time use of PROMs was

associated with improved survival and sustained treatment adherence.?

Clinical Outcomes:
PROMs not only facilitate better symptom management and improvements in QoL but also positively
influence survival outcomes. Furthermore, data generated from PROMSs support clinical decision-

making and strengthen communication between patients and healthcare providers.

I11-4. Psychological and Social Support

1. Community Building through Digital Platforms
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Function Description:

Digital platforms provide cancer patients with opportunities to connect with peers through online
communities. These communities enable patients to share their experiences, receive emotional
support, and reduce feelings of isolation. Importantly, they transcend geographical boundaries,
allowing individuals from diverse backgrounds to engage in meaningful interaction regardless of

location.

Representative Cases:

The PINK! app, designed for patients with breast cancer, combines personalized coaching with an
integrated community function. Use of the platform was associated with a 35% increase in physical
activity and a 30% reduction in psychological stress.?*** Similarly, the A4YA Peer Support Platform,
developed for adolescents and young adults with cancer, strengthened emotional connections among

peers. In one study, 87% of participants reported that the interactions provided were beneficial.?

Clinical Outcomes:
Online communities contribute to improved psychological resilience and emotional stability,
ultimately enhancing patients’ quality of life (QoL). Social connectivity reduces the sense of isolation

during treatment and encourages more active patient participation in the care process.

2. Psychological Stabilization and Support

Function Description:
To mitigate psychological distress, digital platforms offer mindfulness programs, stress management
tools, and individualized psychological support services. These interventions have been shown to

effectively reduce anxiety, depression, and emotional stress among cancer patients.

Representative Cases:
Internet-based mindfulness programs have demonstrated significant clinical benefits, reducing anxiety
by 18% and depression by 22%.! The StressProffen app, a stress management tool, was reported to

reduce fatigue by 20% while also improving treatment adherence.'

Clinical Outcomes:
These digital tools help alleviate emotional isolation and empower patients to better manage their
mental health. Programs tailored for young cancer patients have demonstrated high levels of

engagement and effectiveness, while adoption among older patients is gradually increasing.

VI. Impact and Limitations
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Digital platforms have introduced transformative changes in the cancer care experience. However,
several technological and social limitations persist. This section synthesizes findings from the past

decade to evaluate both the benefits and constraints of digital platforms in oncology.
1. Impact
Quality of Life (QoL) Improvement

Digital platforms have shown a measurable positive impact on quality of life among cancer patients,
with an average increase of **0.45 in standardized mean difference (SMD)** .2’ Notably, guided
digital interventions demonstrated superior effects compared to unguided interventions (SMD = 1.36),
underscoring the importance of real-time feedback and tailored support from healthcare professionals.
A 2024 study by Sidekick Health reported a 29% QoL improvement among platform users, primarily

attributed to enhanced symptom management and reinforced psychological support.?
Optimization of Healthcare Resource Utilization

Digital interventions have contributed to an 8% reduction in emergency department visits and
increased treatment adherence rates to 78.4%.?® In a large-scale study from Ontario involving 128,893
patients, those utilizing patient-reported outcomes (PROs) had a 14% lower hospitalization rate than
the control group®. In Nigeria, the CompleteHealth platform demonstrated high accessibility among
low-income patients, achieving an 88% treatment completion rate within 6 months through virtual

coaching.”
Improved Accessibility

Digital platforms targeting rural and underserved populations have reported access rate increases
exceeding 40%.?° For example, a mobile health project in Indonesia recycled used smartphones and
subsidized mobile data, successfully expanding platform access among digitally marginalized
patients.’® However, cultural differences and lack of multilingual support have limited effectiveness in

some regions.

2. Limitations
Low Digital Literacy

A study conducted in Jordan found that 63% of cancer survivors reported difficulties in utilizing
online resources due to low digital literacy.’® Platform usage among patients aged 65 and older was

only 41%, highlighting the need for user-friendly tools such as voice command features.

Data Security Concerns
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The 2024 NHS Federated Data Platform (FDP) case revealed that although compliance with GDPR
and HIPAA regulations is mandatory, 23 cases of health data breaches were reported.’! The
implementation rate of advanced solutions like blockchain encryption and Al-based anomaly

detection remains low, at only 37%.3?
Lack of Long-Term Outcome Data

Approximately 73% of studies reviewed focused on short-term outcomes (<3 months), while only
12% included follow-up periods exceeding 12 months.?”**3* Post-2023 studies incorporating
generative Al revealed high heterogeneity in subgroup analyses (I* = 58%), suggesting

methodological inconsistencies.*

VI. Conclusion and Recommendations

Digital platforms have brought about revolutionary improvements in symptom management and QoL
for cancer patients, while also exposing inherent technological and social limitations. By 2025,
advances in Al-based personalized care systems and integrated EHR platforms have opened new
avenues, though barriers related to accessibility and security remain prevalent, particularly for older

adults and digitally underserved populations.
1. Clinical Benefits

Digital platforms have led to a 29% increase in QoL, a 32% reduction in emergency visits, and
improved treatment prediction accuracy up to 89% through Al integration.! Studies leveraging
PROMs (patient-reported outcomes) demonstrated a 14% increase in survival, supporting the efficacy

of data-driven oncology.**-’

2. Persistent Challenges
Digital Literacy Gap

Older adults, particularly those aged 65 years and older, face significant challenges in adopting digital
health technology. Among this demographic, only 41% successfully utilized digital platforms, while
63% reported difficulties due to a lack of technical skills. ***° This disparity highlights the digital
divide in healthcare, where older cancer patients are less likely to engage with digital tools compared
to younger patients. Limited digital literacy not only restricts access to innovative interventions but

also exacerbates feelings of frustration and exclusion among older adults.*
Data Security

Healthcare data breaches have emerged as a critical challenge in the adoption of digital health
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platforms. In 2024 alone, there were 23 reported breaches involving sensitive health information,
affecting millions of individuals. Despite the growing prevalence of cyberattacks, only 37% of
healthcare systems implemented GDPR or HIPAA-compliant security measures.*’ The majority of
breaches resulted from hacking incidents, including ransomware and phishing schemes, underscoring

the urgent need for robust cybersecurity frameworks in digital health technology

3. Future Research Priorities
Design Innovation for Vulnerable Populations

Voice-enabled and image-based user interfaces should be developed to address the needs of elderly
users. 4 Additionally, expanding the distribution of low-cost wearables to low-income populations,
as demonstrated by Indonesia’s mobile health project, can improve accessibility and equity in digital

health interventions. 4
Long-Term Evaluation Systems

Large-scale, multi-center studies are needed to assess the long-term impact of digital health platforms
on 5-year survival rates and health economics. *® Furthermore, standardized evaluation frameworks,
such as those based on the FDP (Framework for Digital Health Programs), should be established to

measure the sustainability and scalability of digital interventions.*
Advancement of AI-EHR Integrated Platforms

The application of digital twin technologies can simulate treatment outcomes and predict adverse
events, enhancing personalized care. *° Additionally, building multicenter data-sharing networks using
blockchain-based encrypted protocols can ensure secure and efficient collaboration across

institutions.>?

4. Policy Recommendations

Reforming the reimbursement system is essential to expand insurance coverage for telemedicine
services and streamline approval processes for digital therapeutics.*® This would enable broader
access to innovative digital health solutions and improve the integration of these technologies into

routine healthcare delivery.®’

As digital platforms become a core element of the oncology ecosystem, addressing accessibility and
safety issues is imperative. By 2030, it is projected that 70% of cancer patients worldwide will utilize

digital platforms.*” To support this growth, inclusive design strategies and validated long-term
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outcomes must be pursued in parallel.
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