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	ABSTRACT:

Mobile health applications have become increasingly prominent in supporting cancer self-management, offering tools for medication tracking, logging symptoms, education, and communication. However, many of these applications are developed without meaningful input from patients, resulting in a mismatch between available features and user needs. Our review examines the current landscape of cancer self-management applications with a focus on the integration of patient-centered design. We explore the most common functional and technological features present in existing tools, evaluate the extent to which patient preferences are considered, and highlight the gaps in design practices. The findings reveal that while applications often include core health-monitoring functions, they frequently lack personalization, emotional support, accessibility, and inclusion of diverse users in their development. We conclude with recommendations for more participatory and inclusive design strategies that prioritize patient experiences and support their long-term engagement with digital tools.
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1. INTRODUCTION

As cancer care gradually moves toward outpatient and patient-managed models, mobile applications have emerged as suitable and scalable resources to support how patients manage their conditions by themselves. The use of mobile health (mHealth) applications in cancer care has grown immensely in recent years. These digital tools offer the potential to support patients in managing their condition, which can be debilitating, tracking symptoms, adhering to treatment, and improving communication with healthcare providers [1,2]. 
Despite the growing number of cancer-related self-management applications available for download, there is limited evidence that these tools reflect the actual needs and preferences of patients. Many applications are developed by healthcare institutions, technology firms, or research groups with minimal input from the individuals who will ultimately use them [3,4]. As a result, features may be designed based on assumptions about patient priorities, rather than grounded in real-world patient experiences or preferences. Patient-centered design emphasizes the inclusion of users throughout the development process. In the context of cancer self-management, this includes making sure app features match patients' top priorities, such as personalized symptom tracking, emotional support, easy navigation, or communication tools.


2. RESEARCH methodology 

This study used a narrative literature review to analyze peer-reviewed publications on cancer self-management applications, emphasizing their patient-centered design components. The review involved searching academic databases (Google Scholar, PubMed, and others) for relevant studies on mobile health solutions in cancer care. Only peer-reviewed articles and studies that assessed features, usability, and patient engagement in these applications were included. The goal was to identify common functionalities, evaluate how well these applications incorporate patient preferences, and assess patient involvement in their design. The analysis highlighted gaps such as insufficient personalization, emotional support, and accessibility, offering recommendations for more inclusive, patient-focused design in future cancer self-management technologies.

3. OVERVIEW OF EXISTING SELF-MANAGEMENT APPLICATION FEATURES
COMMON FUNCTIONAL FEATURES
A review of the current background of self-management applications reveals several core functionalities that appear frequently across platforms. One of the most common features is medication reminders, which is designed to support adherence to complex treatment regimens. These reminders range from simple alarm systems to more advanced tools that allow users to log doses, set refill alerts, or track side effects they may be experiencing [5,6]. Another widely adopted feature is symptom tracking. Many applications include digital diaries or logging systems where users can record pain levels, fatigue, appetite, nausea, and emotional state [7,8]. This feature supports both self-awareness and communication with providers, offering a record of daily health that can be useful in clinical consultations with their medical providers.  Appointment scheduling is another frequently integrated function. Some mobile applications can connect with calendar tools or healthcare systems to send reminders and help patients manage a full schedule of medical visits, scans, and treatments, which reduces their burden [9–11]. This feature supports patient organization and can reduce missed appointments, which is particularly important during intensive treatment phases. Most applications also include educational content in the form of articles, videos, or frequently asked questions [12–14]. These resources empower patients by increasing knowledge about their condition, treatment options, side effect management, nutrition, and strategies they can use to deal with their ailments. Although the presence of educational materials is known, their intricacy, readability, and cultural relevance may be very different between various applications.
TECHNOLOGICAL CAPABILITIES
Beyond core features that exist, cancer self-management applications increasingly incorporate advanced technological functions to improve user engagement and how the data, which is logged from a user, is used. One such feature is data visualization, which converts logged information into charts or graphs to help users recognize trends and make informed decisions about their care. These visual tools may show changes in symptom severity over time, how well patients observe taking medications, or correlations between behaviors and health outcomes. A growing number of applications also support integration with wearable devices such as fitness trackers or smartwatches, which provides a holistic view of their health [14]. These integrations can automatically collect data on physical activity, heart rate, or sleep patterns, reducing the burden of manual input and offering a more comprehensive view of the patient’s health status. In some cases, some applications are able to connect directly to electronic medical records, enabling an ease of access in how information can be shared with healthcare providers. This feature holds potential for enhanced clinical decision-making and real-time intervention, but is not yet widely implemented because of privacy issues, interoperability, and compatibility with other systems. Push notifications are commonly used as behavioral nudges to encourage patients engagement with the application [15]. These messages or notifications may remind users to take medication, complete logging their symptoms, or read new educational materials.
DEVELOPER-FOCUSED VS. PATIENT-FOCUSED PRIORITIES
The selection and design of the features of an application sometimes reflect the priorities of the developers more than those of the people who actually use the applications [16]. Many applications are created by clinical researchers, commercial developers, or health technology companies with goals such as novelty, collecting data, or publication. This way of thinking can result in tools that place emphasis on complexity, functionality, or backend analytics rather than being easy to use or being relevant to daily life. For example, some applications may include features aimed at generating large datasets for research purposes, such as detailed symptom logs or multi-step questionnaires. While this may be valuable to researchers, these components may be difficult or confusing for patients, especially those with limited digital literacy. Also, advanced functionalities like wearable integration or syncing emergency records, although they may be technically impressive, may not be a top priority for users who are primarily seeking emotional support, simple navigation, or resources that are relevant and culturally appropriate to them.
In contrast, studies that explore patient preferences consistently reveal a demand for intuitive design, customization, and emotional connection [17]. Many users express a desire for applications that are easy to use, require little effort to maintain, and feel personally relevant to their unique experience of cancer. Some features, such as peer support communities, guided journaling, or mental health resources, are often underdeveloped or absent in designs that are driven primarily by the developer. The mismatch between what developers prioritize and what patients need highlights the importance of engaging users in the design process for mobile health applications. Without the input of a patient, there is a risk that even applications that are created with good intentions may fail to resonate with or effectively support the people they are meant to serve.
4. EVIDENCE FROM RECENT STUDIES ON PATIENT ENGAGEMENT AND MOBILE HEALTH APPLICATION EFFECTIVENESS
Recent research has increasingly shown the value patients place on mobile health applications for cancer self-management, particularly when these tools are tailored to include adherence support, education, symptom tracking, and communication features. In a research study [18] patients on oral anticancer medications expressed strong interest in applications that incorporated educational and behavioral strategies, indicating a clear preference for features that enhance their understanding and promote medication adherence. Similarly, another research [19] found that adolescent and young adult oncology patients appreciated the role of the MedActionPlan Pro applications in improving their adherence and suggested ways the applications could evolve to support their needs better. More rigorous research trials have further demonstrated the clinical benefits of mHealth tools. For instance,  a randomized trial [20], reported that an application including medication reminders and symptom reporting significantly improved adherence and mental health outcomes, particularly among patients who had pre-existing psychological distress. Additionally, research has [21,22] confirmed that parents of pediatric oncology patients and adolescent patients themselves show a high interest in applications, especially when features are custom-made to their peculiar challenges, such as reminders, symptom-specific prompts, and data visualization.
Feature design has also been shown to influence treatment conformity and satisfaction. An observational study [23] found that early-stage breast cancer patients using an adherence application showed improved compliance with multidisciplinary treatment plans, particularly in chemotherapy and radiotherapy regimens. Likewise, the Interaktor app, tested by [24] led to reduced symptom burden and enhanced self-care among pancreatic cancer patients, with another research [25] further demonstrating high engagement levels in breast and prostate cancer populations through continuous connection to healthcare professionals.
The participation of patients in mobile health application design has emerged as a key determinant of usability and satisfaction. In a participatory study[26], cancer patients were engaged to co-design a prototype application that increased awareness of integrative oncology services such as yoga and massage. The participants expressed a strong desire for digital tools that match symptoms to supportive services and provide access to educational content and referrals [26]. This aligns with findings by another research [27], who demonstrated that a symptom-tracking app enhances patient participation and quality of life during cancer therapy. Other applications have proven effective in niche populations and contexts. For example, [28] piloted a head and neck cancer monitoring application and found it to be well-received by both patients and clinicians in terms of usability and clinical usefulness [28]. Likewise, research [29] has highlighted the value of a personal health network application in chemotherapy care coordination, citing enhanced communication and patient empowerment. Beyond tracking symptoms, the potential of applications for quality of life monitoring has been supported by [30], who validated the use of digital tools for collecting electronic patient-reported outcomes in prostate cancer. Similarly, research [31], has also demonstrated that remote monitoring applications are seen as friendly to users and are effective in reducing follow-up visits for head and neck cancer patients. Quasi-experimental and interventional studies have shown improvements in adherence and patient outcomes. A research study [32] found that an application for pharmacotherapeutic follow-up improved quality of life and reduced side effects in oncological patients, while another [33] showed high retention and engagement in a digital therapeutic program focusing on lifestyle education and patient self-efficacy.
Despite these successes, there are some gaps that remain in the quality and scope of content offered by many applications. A content analysis [34] revealed that few applications include robust nutritional guidance or behavior change techniques grounded in evidence-based guidelines. Additionally, it has been observed that while cancer patients with higher distress levels adhered better to self-care applications, when their mental health improved, it often paradoxically led to decreased application use, indicating the need for adaptable engagement strategies [35].
Other emerging technologies, like wearable-integrated platforms, have shown promise in post-operative monitoring. For instance, a wearable-connected app for gastric cancer patients has been evaluated, confirming its feasibility and utility in supporting post-surgical physical activity [36]. Finally, the effectiveness of  health education that was assisted by mobile applications was confirmed, as mobile health application programs improved cancer literacy and preventive behaviors in women with cervical intraepithelial neoplasia compared to standard care [37].
5. GAPS IN ADDRESSING PATIENT PREFERENCES
Despite growing evidence of benefits, a glaring problem remains between the features that cancer self-management applications provide and the preferences that patients express, according to the literature. Studies repeatedly highlight areas where patient-centered priorities are overlooked. The first notable gap is the limited involvement of patients during application design and development. For instance, even though Ali et al. [18] found that patients value the inclusion of educational and behavioral interventions in adherence applications, many actual application designs lack these features and rely primarily on the developer’s judgment.  Likewise, another research reported that although adolescent and young adult oncology patients appreciated MedActionPlan Pro, they also identified needed evolution, such as the feedback users give which  is rarely incorporated early on in most mobile health application creation [19].
Another critical gap is that there is less personalization and adaptability. While research [21,22] has documented that parents and adolescent patients prefer applications with multiple tailored adherence features and customization options, most applications remain unchangeable, with fixed symptom lists, reminders, or educational content that fail to reflect individual cancer types, ages, or treatment regimens.
Emotional and psychosocial support is also severely diminished. It has been demonstrated that when mental health support is included in these mobile applications, it significantly improves adherence and quality of life among users with psychological distress, yet most applications lack mental wellness tools, which are incorporated into them [20]. Also, research found that patients using integrative oncology services desire applications that map symptoms to supportive services and deliver early education, but not many applications include such emotionally responsive features [26].
There are also accessibility and inclusivity issues that persist. Many applications require high technical literacy or continuous internet access, despite evidence from studies showing that patients benefit most when applications are natural and easy to use [23,25]. This leaves out older adults, non-English speakers, or patients who are tired or experiencing cognitive impact from treatment. In addition, people who have limited access to internet connectivity may have issues with mobile health applications.
A significant final gap is the absence of feedback mechanisms that are dynamic. Digital tools can improve adherence and quality of life when patients receive ongoing input, but few applications enable continuous feedback sharing for iterative refinement [30,32].  Despite a growing body of research showing patient demand for educational content, personalization, emotional support, accessibility, and continuous design feedback, most cancer self-management applications still fall short. By bridging these gaps, patients should be engaged as co-designers or mobile application developers, enabling personalization that is flexible and embedding psychosocial tools, which ensures that tools are inclusive and responsive to user experience.
7. Conclusion

The current generation of cancer self-management applications offers a range of functionalities aimed at helping patients manage their health outside clinical settings. While many applications include core features such as medication reminders, symptom tracking, and educational content, they often fall short in meeting the deeper, more personalized needs of the patients they are intended to serve. This review showed a persistent disconnect between the features prioritized by mobile health application developers and the preferences of patients. Critical areas such as customization, emotional support, accessibility, and inclusive design remain underdeveloped. Furthermore, the limited involvement of patients in the design process restricts the relevance, usability, and effectiveness of these digital tools. To bridge this gap, a shift toward actual patient-centered design is important. Cancer self-management applications must evolve from developer-driven products into tools co-created with and for the people who use them. When that is achieved, digital health innovations can fully support the complex realities of cancer care and empower patients on their journey toward wellness and recovery.

6. RECOMMENDATIONS
To improve the alignment between cancer self-management applications and patient needs, several key strategies are recommended. First of all, developers should adopt a patient-centered approach from the beginning of the design process. This includes involving patients not only as testers but as co-creators, directing the development of features, layout, tone, and overall functionality. Participatory design methods such as co-design workshops, interviews, and prototype testing with diverse users can lead to more meaningful and effective tools that are also more inclusive. Secondly, applications should prioritize personalization and adaptability. Developers should build in flexible options that allow users to tailor the mobile health application experience to their individual needs, including symptom tracking categories, reminder frequencies, language preferences, and support resources. When there are features that accommodate the variability of the cancer journey across different diagnoses, stages, and demographic backgrounds, they are more likely to support long-term engagement.
Furthermore, accessibility must be treated as a design priority and not a late addition. Application interfaces should be simple, clear, and usable across a wide range of literacy levels and types of devices. Multilingual support, audio narration, adjustable font sizes, and low-data modes are practical features that can broaden usability and equity in accessing these mobile health applications. Again, emotional and psychosocial support should be integrated into the core design of a mobile health application. Patients consistently want tools that address not just the physical, but also the emotional and mental challenges of living with cancer. Some features, such as mood tracking, guided reflections, inspirational messages, or peer connections, can help meet these needs that they may have. Also, the inclusion of artificial intelligence (AI) presents an opportunity for cancer applications and patient needs. AI can analyze environmental factors such as pollutants and other chemical exposures [38–42] that may influence cancer development or progression. By integrating this data, cancer applications can help patients understand the environmental risks specific to their location or lifestyle.
Finally, funders, healthcare institutions, and policymakers should support frameworks that promote user-centered innovation. Some of these initiatives may include allocating resources for inclusive research [43,44], as well as encouraging the development of patient advisory groups, and setting standards for digital health tools that reflect the values of the communities and users they serve.
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