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ABSTRACT

Cancer during pregnancy, though rare, poses unique medical, emotional, and logistical challenges, particularly in
resource-limited settings. Early diagnosis and appropriate treatment are crucial but often hindered by limited
healthcare access, digital literacy barriers, and cultural stigmas. Digital media and mobile health (mHealth)
applications offer promising solutions to raise cancer awareness among pregnant women in such settings. This
review explores the role of digital media platforms (e.g., WhatsApp, Facebook) and mHealth apps in enhancing
cancer awareness, early detection, and health-seeking behaviors. It assesses the reach, impact, and engagement
strategies of these tools, highlighting successful initiatives in countries like Uganda and Kenya, while also
addressing challenges such as digital accessibility, privacy concerns, and the need for culturally sensitive content.
Despite challenges, digital platforms provide essential health information, foster support networks, and enable
remote consultations, offering an innovative way to bridge healthcare gaps. The review concludes by emphasizing
the need for sustainable, culturally tailored, and accessible digital health interventions to improve cancer care for
pregnant women in low-resource environments.
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INTRODUCTION

Cancer during pregnancy is a rare but increasingly recognized condition that presents unique medical and
emotional challenges [17. Diagnosing cancer during pregnancy can be challenging due to its symptoms often
overlapping with normal pregnancy signs, such as fatigue, nausea, and weight loss. Treatment options must
consider both the health of the pregnant woman and the safety of the fetus, complicating the decision-making
process [27]. Pregnant women with cancer often face emotional distress and uncertainty due to the dual concern
for their health and the health of their unborn child. Medical decisions may involve ethical dilemmas, such as
whether to proceed with chemotherapy, radiotherapy, or surgery, which can impact both the mother's survival and
the pregnancy outcomes. In resource-limited settings, where healthcare infrastructure is often inadequate, access
to early diagnosis, timely treatment, and adequate cancer care can be limited [87. Raising awareness about the
risks, early signs, and available healthcare resources is essential to improving outcomes for pregnant women with
cancer, particularly in these resource-limited settings. Digital media and mobile health (mHealth) applications
have become powerful tools in public health education and intervention, enabling real-time communication and
offering personalized health messages, educational content, reminders, and access to healthcare advice.

Social media platforms such as WhatsApp, Facebook, and Twitter are widely used in resource-limited settings.
These platforms can serve as channels for disseminating health information, organizing support groups, and
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encouraging discussions about health issues. For pregnant women, these platforms can provide easily accessible
cancer-related content, promote self-examination techniques, inform them about the risks of cancer during
pregnancy, and offer emotional support through online communities. In addition to social media, mHealth
applications are playing an increasing role in public health communication [47]. These apps are designed to deliver
personalized health content directly to users' smartphones, features may include reminders for medical
appointments, educational videos on cancer signs and symptoms, guidance on seeking medical help, and direct
links to local healthcare providers. The use of SMS-based health campaigns is particularly effective in low-
resource settings, where smartphones might not be as ubiquitous. The effectiveness of digital tools in promoting
cancer awareness among pregnant women in resource-limited settings can be assessed through several criteria:
reach and accessibility, engagement and interaction, cost-effectiveness, behavior change, and barriers to
implementation [57. However, digital tools face challenges in resource-limited settings, including limited internet
connectivity, digital literacy, and the exclusion of populations without access to mobile phones. Cultural barriers
may also affect how health information is received and acted upon. In settings with limited healthcare
infrastructure, mobile technology and digital media can bridge the gap by providing essential information and
connecting individuals to healthcare resources. For pregnant women, especially those in rural or underserved
areas, mobile health solutions offer a viable alternative to traditional healthcare access. The introduction of
mHealth platforms that focus on cancer awareness during pregnancy can provide several benefits, including
raising awareness, facilitating early detection, access to health professionals, improved support systems, and
bridging the healthcare gap. However, several challenges remain: the digital divide, cultural sensitivity, data
privacy and security, and sustainability [67]. Future research should focus on assessing the impact of digital media
on cancer awareness and early detection behaviors, particularly among pregnant women in resource-limited
settings. Expanding the reach of these interventions, improving user engagement, and adapting strategies to
address cultural and infrastructural challenges are essential steps in leveraging digital media and mHealth
applications to combat cancer during pregnancy.
Role of Digital Media and mHealth in Cancer Awareness
Digital media and mobile health (mHealth) applications have become crucial in transforming healthcare delivery,
especially in regions with limited access to conventional healthcare systems. They bridge the gap between
healthcare providers and communities by offering accessible, real-time information and promoting engagement
with health issues [17. In the context of cancer awareness among pregnant women, these tools provide unique
opportunities to improve knowledge, encourage early detection, and overcome barriers to care. Digital media
platforms like WhatsApp, YouTube, Facebook, and SMS-based health campaigns have become vital in
disseminating public health information, especially in low-resource settings. Key functions of digital media in
cancer awareness include disseminating health information, providing guidance on early signs and when to seek
medical help, and discouraging myths and misinformation. Studies indicate that health campaigns leveraging
digital media are highly effective in increasing health literacy and influencing health behaviors [77]. mHealth
applications, which use mobile technology to improve health outcomes, are especially beneficial in areas where
healthcare access is limited. They can be personalized to deliver tailored health information and reminders for
screenings, making the information more actionable for users in their specific context. Telehealth applications can
also help individuals stay on top of preventive care, even in regions where healthcare services are scarce. Digital
media and mHealth applications offer significant potential in improving cancer awareness, especially for pregnant
women in resource-limited settings [87]. These platforms can bridge healthcare access gaps, provide crucial
information about cancer risks, early signs, and preventive behaviors, and empower individuals with knowledge,
real-time support, and promoting health behavior change. Telehealth features enable virtual consultations with
healthcare providers, enabling them to provide advice, assess symptoms, and guide patients on the next steps if
they suspect cancer or other serious conditions. Symptom tracking and health behavior monitoring tools help
pregnant women track changes in their health, enabling them to seek medical advice early when irregularities are
noticed. Examples of mHealth apps designed to improve cancer awareness include "MyCancerCoach" and
"MyCancerCoach," which provide personalized cancer treatment information based on the user's cancer diagnosis
[97]. However, the success of these tools depends on factors such as cultural relevance, accessibility, and
technological infrastructure. Future efforts should focus on addressing these challenges while expanding the reach
of digital health interventions to ensure more women, especially those in underserved regions, benefit from
enhanced cancer awareness and care [107].
Case Studies of Digital Media and mHealth in Cancer Awareness Initiatives

Uganda's M-Health Solutions for Maternal Health: In Uganda, where mobile phone usage is widespread,
mHealth programs such as SMS-based reminders for prenatal care have successfully improved maternal health
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engagement [117]. These programs could be adapted for cancer awareness, focusing on simple yet impactful
messages about cancer risks and early symptoms, specifically targeted to pregnant women.

Kenya's "Whatsapp for Health" Cancer Awareness Campaigns: In Kenya, WhatsApp has been used in cancer
awareness campaigns to reach rural populations, where traditional health messaging often falls short. Cancer-
related WhatsApp groups facilitated by healthcare professionals allow pregnant women to access accurate health
information, ask questions, and participate in discussions, fostering a supportive environment for learning and
engagement [127].

Challenges and Limitations in Implementing Digital Media and mHealth for Cancer Awareness
While digital media and mobile health (mHealth) applications offer significant potential to improve cancer
awareness, particularly among pregnant women in resource-limited settings, their implementation is not without
challenges. These challenges need to be addressed to ensure that the benefits of these technologies can be fully
realized. Below, we explore the key challenges and limitations in utilizing digital media and mHealth platforms for
cancer awareness, specifically in underserved regions.

Digital Literacy and Accessibility: Digital literacy is a significant challenge in implementing digital media and
mHealth platforms, especially for pregnant women in resource-limited settings. Many women lack experience or
confidence in using digital technologies, such as smartphones, internet browsers, or mobile apps, which can hinder
their access to cancer-related information. Key issues include limited technology proficiency, language barriers,
and technological barriers. Limited technology proficiency can prevent pregnant women from navigating mobile
health platforms or interpreting health information effectively [187. Language barriers, such as English, may not
be accessible to all pregnant women in resource-limited settings. Technological barriers, such as poor network
coverage, limited internet access, or high mobile data costs, can restrict the use of mHealth applications and online
cancer awareness campaigns. To overcome these barriers, it is essential to provide user-friendly platforms, offer
digital literacy training programs, ensure content is in local languages, and develop SMS-based campaigns and
low-data options to reach users with limited internet access.

Privacy and Data Security: The privacy and security of health information is crucial in dealing with sensitive
health issues like cancer, especially during pregnancy. Digital health tools often require users to provide personal
health data, such as symptoms, medical history, or geographic location. Protecting this data from unauthorized
access, breaches, or misuse is a fundamental concern in the digital health landscape [147. Key issues include
confidentiality concerns, data protection, and lack of regulation. Pregnant women may be reluctant to share
sensitive health information on digital platforms due to cultural stigma associated with cancer. In low-resource
settings, healthcare providers and developers may not have access to the necessary technical infrastructure or
expertise to safeguard this data adequately. Insufficient regulation and oversight of digital health technologies in
many parts of the world, especially in resource-limited settings, leave the door open for potential abuses, such as
data theft, unauthorized sharing, or misuse of personal health data. Mitigation strategies include implementing
data protection policies, obtaining user consent transparently, explaining data usage, and collaborating with local
authorities to ensure privacy regulations are met.

Sustainability and Funding: The long-term sustainability of mHealth and digital media platforms is a significant
challenge. These initiatives require consistent funding, technical support, and continuous updates to ensure their
relevance and effectiveness. Key issues include funding constraints, operational costs, and lack of local investment.
Many mHealth initiatives rely on donor funding or short-term project-based funding, leading to uncertainty about
their long-term viability [157]. Operating costs include servers, content updates, and system enhancements, which
require ongoing financial investment. Additionally, initial funding often comes from international organizations,
which can undermine the sustainability of the platform. To address these issues, sustainable funding mechanisms
must be established, including partnerships with private sector companies, non-governmental organizations, and
government bodies. Governments should be encouraged to allocate resources to integrate digital health tools into
existing healthcare systems, and public-private partnerships could be explored to ensure continued support long
after the initial funding period.

Culturally Sensitive Content and Misinformation: Digital media and mHealth platforms are effective when they
provide culturally appropriate content that resonates with the target population. Cultural attitudes towards health,
pregnancy, and cancer can significantly influence the acceptance and impact of health messages in resource-limited
settings. Key issues include cultural stigma and misconceptions, which can make women hesitant to seek help or
engage with cancer-related content on digital platforms [16]. Misinformation, particularly on social media, can
spread rapidly, leading to confusion and potentially harmful health behaviors. To combat this, digital health
initiatives should focus on creating culturally sensitive content aligned with local beliefs, values, and norms. This
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may involve working with local communities and health experts to design educational materials that resonate with
target audiences, and fact-checking systems and partnerships with trusted local healthcare providers.
Impact of Digital Media and mHealth on Cancer Awareness
The integration of digital media and mobile health (mHealth) applications into public health strategies has
significantly improved cancer awareness, particularly among vulnerable populations like pregnant women in
resource-limited settings [17]. Digital interventions can enhance knowledge about cancer symptoms, fostering
behavioral changes that encourage early detection and proactive health-seeking behaviors. Early recognition of page | 34
symptoms, such as unusual bleeding, lumps, persistent pain, or changes in skin appearance, is crucial for timely
medical intervention. Digital platforms also increase health literacy, particularly when presented in a culturally
sensitive manner. Culturally adapted messages promote early detection, leading to more women seeking medical
care early in the disease process. For example, studies in African countries show that mobile health interventions
designed to educate women about cervical cancer have significantly improved knowledge about its early warning
signs, leading to a higher number of women seeking screening services and treatment. Digital media and mHealth
platforms can drive positive changes in health behaviors, improving health outcomes. By providing timely
information, reminders, and educational content, these platforms encourage women to engage in preventive health
behaviors, such as attending regular check-ups and seeking cancer screenings [187. Evidence suggests that
pregnant women who engage with mHealth platforms are more likely to adopt proactive health-seeking behaviors,
such as scheduling and attending regular check-ups, seeking advice from healthcare professionals when
experiencing concerning symptoms, and engaging in preventative health activities like screenings. Meanwhile,
digital media and mHealth platforms empower pregnant women by offering personalized content, symptom
trackers, and communication tools with healthcare providers. These tools help women feel more confident in their
ability to monitor their health and make informed decisions. For example, a breast cancer awareness app in South
Africa reported that women who used the app felt more confident in performing self-breast exams and recognizing
signs of breast cancer. Bridges in healthcare access are also bridged by digital media and mHealth platforms.
Remote access to health information, telehealth features, and cost reduction are some of the benefits of these
technologies. Telemedicine has been shown to improve cancer awareness and provide remote consultations,
making it easier for women in low-resource settings to get accurate diagnoses and early treatment [27]. The
integration of digital media and mHealth technologies has made a profound impact on cancer awareness,
particularly among pregnant women in resource-limited settings. As mobile technology continues to proliferate,
its potential to transform cancer care and awareness is vast, offering a scalable, cost-effective solution to address
the challenges of cancer detection and prevention in underserved communities.
Engagement Strategies for Effective Digital Cancer Awareness Campaigns
Digital cancer awareness campaigns can be effectively implemented by employing culturally sensitive messaging,
interactive features, and community involvement. These strategies aim to align with the local context and address
sensitive topics like cancer during pregnancy. Culturally relevant messaging involves understanding local beliefs,
language, and health literacy levels, as well as using culturally appropriate visuals and storytelling techniques.
Interactive features in mHealth applications can increase user engagement and empower women to actively
participate in their health management. Quizzes and self-assessments can help pregnant women assess their health
status, learn about potential cancer symptoms, and understand when to seek medical advice [67]. Telehealth
consultations can also be integrated into mHealth applications, allowing users to communicate with healthcare
providers remotely. Tracking and reminders can encourage adherence to recommended health practices, while
gamification and rewards can boost motivation. Community involvement is crucial for successful cancer awareness
campaigns. Partnering with local health workers (CHWSs) can increase the credibility and trustworthiness of
digital health messages. Peer support and word-of-mouth can help spread the message through local groups, and
local influencers can be used to promote digital campaigns. Focusing on empowerment of women can further
strengthen the impact of digital campaigns. To maximize the impact of digital media and mHealth applications in
cancer awareness campaigns, engagement strategies must focus on cultural sensitivity, interactivity, and
community involvement. By ensuring content is culturally relevant and accessible, integrating interactive features
that encourage active participation, and partnering with local communities and health workers, digital health
campaigns can foster greater engagement and achieve meaningful outcomes in cancer prevention and early
detection.
Policy Recommendations and Sustainable Partnership Models
To sustain digital media and mHealth interventions, partnerships between government bodies, healthcare
providers, telecommunications companies, and non-governmental organizations are essential. Policy
recommendations include:

This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited



https://www.eejournals.org Open Access

i Establishing Public-Private Partnerships (PPPs): PPPs can provide the funding and technical support
needed to maintain and expand digital health initiatives.

il. Supporting Training Programs: Training programs for healthcare providers on using digital tools for
cancer awareness will help bridge the knowledge gap.
iii. Ensuring Data Privacy Regulations: Policies must prioritize user privacy to build trust and compliance

in digital health platforms.
Future Directions and Research Opportunities
Future research should focus on:

i Evaluating Long-Term Outcomes: More studies are needed to evaluate the long-term effects of digital
media and mHealth applications on cancer awareness and health outcomes among pregnant women.

il. Exploring Artificial Intelligence (Al) and Machine Learning (ML) Applications: Al and ML could
offer personalized health education, tracking, and intervention, further enhancing the effectiveness of
digital health platforms.

1il. Developing Local Language Content: Creating content in local languages and dialects could improve
accessibility and comprehension for diverse populations.

CONCLUSION
Digital media and mobile health (mHealth) applications hold significant promise in advancing cancer awareness
among pregnant women in resource-limited settings, where traditional healthcare infrastructure is often
inadequate. These tools have the potential to enhance knowledge about cancer risks, early signs, and preventive
behaviors, ultimately contributing to improved early detection and health outcomes. Social media platforms and
mHealth applications, such as SMS-based campaigns, telehealth, and mobile apps, have proven to be effective in
reaching underserved populations, providing timely information, and fostering engagement in health-seeking
behaviors. However, challenges persist in optimizing the reach and effectiveness of these platforms. Issues such as
digital literacy, accessibility, privacy concerns, cultural sensitivity, and sustainability need to be addressed to
ensure that these interventions can achieve long-term success. The digital divide, particularly in rural areas, can
limit the accessibility of these technologies, while cultural barriers and misinformation may hinder their
acceptance and impact. Furthermore, the sustainability of these initiatives relies on consistent funding, local
investment, and integration into broader healthcare systems. Despite these challenges, case studies from regions
like Uganda and Kenya demonstrate the feasibility of using digital tools for cancer awareness in resource-limited
settings. The successful adaptation of these platforms for maternal health shows the potential for similar strategies
to be employed for cancer awareness, tailored to the specific needs of pregnant women. For instance, incorporating
culturally relevant content, ensuring privacy protections, and providing ongoing support through digital
platforms can help overcome barriers and improve engagement. Future efforts should focus on expanding the
reach of these digital tools, enhancing user engagement, and evaluating their impact on behavior change and
health outcomes. Research should explore ways to improve accessibility, tailor content to local contexts, and
ensure the privacy and security of users' data. By addressing these challenges, digital media and mHealth
applications can become a powerful force in increasing cancer awareness among pregnant women in resource-
limited settings, ultimately leading to better health outcomes and reduced cancer-related mortality.
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