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Abstract
Gastrointestinal (GI) cancers, such as colorectal, gastric, liver, pancreatic, and oesophageal cancers, continue to represent a serious public health concern because of their high prevalence and mortality and frequent delayed diagnosis. The evolution of marketing analytics offers new opportunities to address existing barriers to prevention and early diagnosis through evidence-based decision-making, tailored communication, and screening interventions. This narrative review analyses the current state of marketing analytics applications in GI cancer prevention and early detection, with a focus on social marketing, behavioural models, artificial intelligence (AI), digital health, and emerging marketing analytics approaches. The epidemiological landscape of GI cancers, prevention and screening methods, marketing analytics tools and analytical frameworks supporting patient engagement and screening uptake, and recent developments, including AI, big data, precision marketing, explainable AI, social media analytics, and real-time analytics, are reviewed in the context of current research challenges and gaps. The review indicates that integrating marketing analytics with behavioural science and AI technologies can support risk identification, more efficient resource allocation, improved screening uptake, and greater health equity.
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1. Introduction
Cancers of the gastrointestinal tract, including colon, stomach, liver, pancreatic, and oesophageal cancers, constitute an important global public health issue because of their relatively high incidence and mortality. Despite advances in screening methods and treatment options, many gastrointestinal cancers are still detected at advanced stages, resulting in poorer outcomes (Gong et al., 2025; Dahiya et al., 2025). Colon cancers are among the most preventable forms of cancer through organised screening, whereas stomach cancers remain common in certain parts of Asia. Liver, pancreatic, and oesophageal cancers continue to present major clinical challenges because of limited screening opportunities and late detection (Beniwal et al., 2023; Matsubayashi et al., 2024). Recent global estimates likewise identify gastrointestinal malignancies as a substantial component of the worldwide cancer burden, supporting continued emphasis on prevention and early detection across GI cancer types (Bray et al., 2024; Danpanichkul et al., 2026). In gastric cancer, systematic-review evidence has also examined AI and machine-learning applications for diagnosis and prognostic prediction, reflecting the increasing evaluation of data-driven methods within GI oncology (Patel et al., 2024).
Although various measures are available to prevent cancer, several factors continue to hinder screening uptake. These include low participation in cancer screening programmes, delays in seeking healthcare, health disparities, limited knowledge, transport challenges, and insufficient personalisation of health information (Lee et al., 2023; Orom et al., 2024; Ewing et al., 2024; Alvarez-Lopez et al., 2025). As a result, the healthcare sector has shifted from relying solely on conventional health promotion practices towards marketing approaches that use patient, clinical, and behavioural data to develop targeted interventions. Marketing analytics involves the systematic collection and analysis of data to support audience segmentation, personalise communication, optimise campaigns, and enable evidence-based decision-making (Yap et al., 2023). Predictive analytics, a branch of artificial intelligence, has enhanced marketers' ability to reach appropriate target audiences. Recent evidence on colorectal cancer screening indicates that digital health interventions can support screening uptake, while integrated operational approaches incorporating AI-assisted workflow optimisation and collaborative care may help improve screening access and follow-up (Kim et al., 2025; Nortey-Adom et al., 2025).
Although advances have been made in fields such as artificial intelligence, social marketing, and cancer screening, reviews integrating these areas within gastrointestinal cancer prevention remain limited. Further exploration is also needed in areas including AI validation, bias reduction, clinical data integrity, geospatial analysis, and data security to support the appropriate and effective use of marketing analytics (Amevor et al., 2026; Amevor, 2026; Kubuafor et al., 2025a; Filani & Opoku, 2025; Silas & Adjaottor, 2026). Thus, this review discusses current literature on marketing analytics in gastrointestinal cancer prevention and screening, analytical trends and frameworks, and research gaps, and suggests directions for future research. The subsequent sections address key concepts, GI cancer prevention and screening, applications of marketing analytics, analytical frameworks, emerging trends, research gaps, and an integrated conceptual framework. Given the review's U.S. focus, evidence from other national contexts is explicitly identified and discussed as comparative background rather than as direct evidence for U.S. practice.
Table 1. Major Gastrointestinal Cancers, Prevention Strategies, Screening Availability, and Marketing Challenges
	Cancer
	Global Burden
	Main Prevention Strategies
	Screening Availability
	Major Marketing Challenge

	Colorectal
	High
	Healthy lifestyle, FIT, colonoscopy
	Yes
	Low screening participation

	Gastric
	High (particularly in Asia)
	Helicobacter pylori eradication, dietary modification
	Limited
	Low awareness

	Liver
	Increasing
	Hepatitis B vaccination, hepatitis C treatment
	High-risk surveillance
	Poor adherence

	Pancreatic
	Rising
	Risk-factor modification
	High-risk populations only
	Difficult targeting

	Esophageal
	Regionally high
	Smoking cessation, alcohol reduction
	Limited
	Low awareness



2. Conceptual Foundations of Marketing Analytics in Healthcare
Marketing analytics is the systematic process of gathering, measuring, analysing, and interpreting information to support sound marketing decisions and enhance organisational performance (Yap et al., 2023). Marketing analytics has evolved substantially from relying mainly on conventional market research and demographic data to incorporating digital technologies, artificial intelligence (AI), and predictive analytics (Sebastian & Peter, 2022; Huhulea et al., 2025). Important components of marketing analytics include data collection, customer segmentation, performance measurement, predictive models, and the analysis of marketing metrics such as reach, engagement, conversions, and retention. Whereas conventional marketing emphasises mass communication and digital marketing focuses on online and digital media, marketing analytics uses information gathered from multiple sources to generate customer insights (Yap et al., 2023; Ogu et al., 2026).
However, marketing analytics in healthcare is not limited to marketing healthcare services; it also encompasses patient-centredness and the improvement of population health outcomes. Specifically, patient-centred marketing involves understanding individuals' needs and preferences to provide customised healthcare services and communication, while population health marketing targets particular communities or demographic groups to improve health outcomes (Yap et al., 2023). Social marketing applies marketing techniques to encourage voluntary activities that benefit society, whereas precision marketing uses information from multiple domains to provide personalised interventions for specific patients (Khaliq et al., 2022; Domegan, 2021). Marketing in the healthcare sector differs from commercial marketing in placing greater emphasis on health equity, ethics, engagement, and health outcomes than on sales and performance (Biroscak et al., 2025; Engelhart et al., 2025; Kwon et al., 2025).
Marketing analytics is important to cancer prevention because it can facilitate appropriate risk communication, optimise awareness campaigns, encourage screening participation, improve resource allocation, and support patient engagement. Using marketing analytics tools, healthcare facilities can identify populations at higher risk, measure campaign effectiveness, tailor health communication materials, and allocate resources more efficiently to populations with the greatest need (Ewing et al., 2023; Mizota & Yamamoto, 2021). Moreover, recent developments in AI and predictive analytics have created opportunities for earlier risk detection, personalisation of screening programmes, and greater efficiency in prevention activities (Matsubayashi et al., 2024; Amevor et al., 2026; Amevor, 2026). For GI cancers, marketing analytics offers a useful toolkit for integrating behavioural, clinical, and population data to promote awareness, encourage screening, and reduce disparities. This marketing analytics toolkit, rather than artificial intelligence or population health methods considered independently, forms the organising lens for the remainder of this review.

3. Gastrointestinal Cancer Prevention and Early Detection Landscape
3.1 Epidemiology of GI Cancers
GI cancers, including colorectal, gastric, liver, pancreatic, and oesophageal cancers, account for a substantial proportion of the global cancer burden. Recent epidemiological data indicate increasing incidence, particularly among younger people who develop early-onset GI cancers (Gong et al., 2025). Colorectal cancer is one of the most common GI malignancies worldwide, while gastric cancer remains prevalent in Asian countries. Liver, pancreatic, and oesophageal cancers are also associated with high mortality because they are often detected at later stages, when treatment options are more limited (Beniwal et al., 2023; Dahiya et al., 2025).
Marked geographic disparities in cancer burden are associated with factors such as lifestyle, environmental exposures, healthcare conditions, opportunities for prevention, and socioeconomic status (Gong et al., 2025). While high-income countries have established organised screening for colorectal cancer, many low- and middle-income countries continue to experience challenges related to late diagnosis and limited preventive services.

3.2 Prevention Strategies
Prevention of GI cancers includes primary and secondary interventions, both designed to reduce incidence and improve early diagnosis. Primary prevention efforts include avoiding preventable exposures by maintaining healthy dietary habits, engaging in physical activity, stopping smoking, limiting alcohol intake, achieving weight loss, and receiving hepatitis B vaccination to reduce the risk of liver cancer (Dahiya et al., 2025). Eradication of Helicobacter pylori infection is another important intervention for gastric cancer prevention. Public health campaigns contribute by providing information on healthy lifestyles and cancer risk factors (Beniwal et al., 2023).
Secondary prevention primarily aims to detect precancerous changes or early cancer through screening and surveillance programmes. Evidence supports the effectiveness of FIT, colonoscopy, and stool DNA testing for colorectal cancer, while endoscopic screening can be applied to gastric cancer in high-risk groups (Beniwal et al., 2023; Greene et al., 2024). Screening of high-risk patients for liver cancer and selected groups at high risk of pancreatic cancer also contributes to early detection, indicating that combining preventive healthcare measures with appropriate screening techniques can improve outcomes.
3.3 Early Detection and Screening
Early detection remains one of the most effective approaches to reducing deaths from GI cancers. Colorectal cancer screening methods, including the FIT, colonoscopy, and stool DNA testing, are among the most developed and have proved effective in identifying precancerous lesions and early-stage disease (Beniwal et al., 2023; Greene et al., 2024). Endoscopic examination is used primarily to screen for gastric cancer, particularly in areas with a high incidence of the disease. In addition, AI is increasingly used to support diagnosis during endoscopic examination (Matsubayashi et al., 2024). Liver cancer screening includes imaging and biomarker analysis for patients at high risk of developing the disease. Pancreatic cancer surveillance is limited to patients at high risk because of hereditary and other factors (Dahiya et al., 2025).
3.4 Barriers to Prevention and Screening
Despite the availability of evidence-based approaches to preventive care and screening, numerous barriers prevent people from participating in GI cancer prevention programmes. Individual barriers include low awareness, fear of diagnosis, information avoidance, and limited knowledge of how to access screening (Orom et al., 2024; Alvarez-Lopez et al., 2025). Provider-level barriers include inconsistent recommendations and limited patient education. System-level barriers include poor accessibility, lack of transportation, and financial constraints (Lee et al., 2023; Ewing et al., 2024). Moreover, socioeconomic differences, cultural beliefs, behavioural barriers, and limited access to digital health technologies contribute to screening inequalities (Jang et al., 2022; Kwon et al., 2025).

4. Marketing Analytics Applications in GI Cancer Prevention and Early Detection
4.1 Data Sources
Marketing analytics depends on various data sources that provide comprehensive information about patient characteristics, healthcare utilisation, and screening practices. EHRs, health insurance claims, cancer registries, and screening databases provide useful clinical and demographic information on target populations, helping to identify high-risk groups, monitor adherence to screening practices, and assess the effectiveness of interventions (Filani & Opoku, 2025; Silas & Adjaottor, 2026). Structured healthcare data help organisations implement preventive campaigns and make evidence-based decisions.
Alongside clinical data, marketing analytics can draw on an array of other information sources. Wearable technologies, social media, Google Trends, mHealth applications, consumer databases, and CRM systems provide behavioural data that can support segmentation and campaign personalisation (Sebastian & Peter, 2022; Huhulea et al., 2025; Yap et al., 2023). By combining data from these sources, healthcare organisations can better understand patient needs, predict screening behaviours, and plan interventions that support gastrointestinal cancer prevention.

4.2 Marketing Analytics Techniques
Marketing analytics uses various analytical approaches to generate insights from healthcare data. Classical statistical approaches play an essential role in identifying screening patterns and assessing intervention outcomes, while segmentation techniques are used to define populations according to demographic, geographic, behavioural, and clinical characteristics for effective communication (Yap et al., 2023). In addition, predictive analytics and machine learning expand opportunities to analyse cancer risk and predict screening participation (Sebastian & Peter, 2022; Amevor et al., 2026). Significant recent progress in AI technologies has also been made in cancer diagnostics and risk analysis, particularly in gastrointestinal cancer (Matsubayashi et al., 2024; Huhulea et al., 2025).
Additional analytical methods can enhance marketing decision-making across the patient journey. Customer journey analysis examines patient experiences at different stages of awareness, screening, diagnosis, and follow-up, while behavioural analysis evaluates how patients respond to specific interventions and communication approaches. Geospatial analysis helps identify underserved populations and screening disparities, sentiment analysis examines public attitudes towards health issues on social media, and network analysis is used to examine relationships involved in the dissemination of health information within communities (Ssemujju & Solomon, 2026; Engelhart et al., 2025; Kubuafor et al., 2025a; Ogu et al., 2026). Community-oriented approaches, including crowdsourcing, may provide additional opportunities to expand the reach of evidence-based health interventions (Ojo et al., 2024b). Beyond identifying population needs and disparities, the development of appropriate health interventions may require strategies tailored to the specific contexts in which they are implemented (Ojo et al., 2024a).
Table 2. Marketing Analytics Techniques and Their Applications in GI Cancer Prevention
	Technique
	Purpose
	Example Application

	Segmentation
	Identify population groups based on demographic, clinical, or behavioral characteristics
	Targeting high-risk adults for colorectal cancer screening

	Predictive analytics
	Predict screening behavior and cancer risk
	Estimating participation in fecal immunochemical test (FIT) screening programs

	Machine learning
	Develop risk prediction and classification models
	Predicting colorectal cancer (CRC) risk and identifying high-risk individuals

	Geospatial Information Systems (GIS)
	Map access to healthcare services and identify geographic disparities
	Identifying screening deserts and underserved communities for targeted interventions

	Sentiment analysis
	Assess public opinions, perceptions, and attitudes
	Monitoring social media discussions and attitudes toward GI cancer screening

	Customer journey analytics
	Analyze patient interactions across the screening pathway
	Identifying missed screening opportunities and improving follow-up adherence



4.3 Digital Marketing Analytics
Digital marketing analytics has transformed cancer prevention by enabling real-time analysis of online engagement strategies. Search engine optimisation (SEO), Google Analytics, campaign analytics, and Facebook analytics allow health institutions to assess the reach and impact of awareness campaigns (Ewing et al., 2023; Greene et al., 2024). In addition, technologies such as email marketing, mobile applications, and SMS reminders support effective communication and encourage individuals to undergo screening (Ewing et al., 2023; Greene et al., 2024). Alongside these communication technologies, participatory approaches such as crowdsourcing may provide opportunities to expand the reach of evidence-based health interventions in communities (Ojo et al., 2024b). Digital marketing analytics also enables personalised communication by delivering health information according to an individual's characteristics and behaviour.

4.4 AI and Advanced Analytics
The integration of artificial intelligence has become an important component of marketing analytics because of its speed, accuracy, and personalisation capabilities. Deep-learning models have shown utility in identifying gastrointestinal abnormalities during endoscopic examinations, while generative AI and large language models can support patient education, content creation, and personalised communication (Matsubayashi et al., 2024; Huhulea et al., 2025). Recommendation systems can provide personalised reminders and interventions based on patient risk levels, and conversational AI can support patient engagement through health chatbots (Sebastian & Peter, 2022). Real-time decision-support systems can also integrate clinical and behavioural data to assist healthcare providers in delivering timely interventions. However, implementing such systems requires appropriate model validation and bias detection, high-quality clinical data, and effective data governance (Amevor, 2026; Filani & Opoku, 2025; Silas & Adjaottor, 2026).

5. Analytical Frameworks Used in Marketing Analytics Research
5.1 Behavioral Frameworks
Behavioural theories provide a theoretical basis for explaining why people adopt or refrain from behaviours that may help prevent cancer or contribute to its development. The Health Belief Model (HBM) proposes that screening behaviour is associated with perceived susceptibility, perceived severity, perceived benefits, perceived barriers, cues to action, and self-efficacy, and is one of the most commonly used models in cancer prevention (Pungpop et al., 2022). The Theory of Planned Behaviour (TPB) proposes that behavioural intention is influenced by attitudes, subjective norms, and perceived behavioural control, while the COM-B model proposes that behaviour results from the interaction of capability, opportunity, and motivation. By contrast, the Transtheoretical Model (TTM) proposes that behaviour change occurs gradually through several stages of readiness, while Protection Motivation Theory (PMT) focuses on the adoption of preventive behaviour in response to perceived threats and coping capacities.

5.2 Marketing Frameworks
Marketing frameworks play an important role in planning, implementing, and evaluating interventions designed to change health behaviour. The customer journey is one such framework, mapping patient interactions from initial awareness through screening and follow-up. Healthcare providers can use it to identify points at which patients disengage from the screening process. Customer Lifetime Value (CLV) focuses on sustained engagement with patients rather than one-time interactions, while Segmentation-Targeting-Positioning (STP) can help identify priority populations and develop appropriate communication strategies (Yap et al., 2023). Relationship marketing builds trust and continuity between healthcare institutions and communities, while the Social Marketing Framework and the 4Ps/7Ps marketing mix provide approaches to intervention design that promote positive health behaviours through appropriate product, pricing, promotion, place, people, processes, and physical evidence (Khaliq et al., 2022; Domegan, 2021; Biroscak et al., 2025). These community-oriented approaches may also be complemented by crowdsourcing strategies designed to expand the reach of evidence-based health interventions (Ojo et al., 2024b). Intervention design may further incorporate participatory co-creation and capacity-building processes to support the development of contextually tailored, evidence-based health strategies (Ojo et al., 2024a).

5.3 Analytics Frameworks
Analytics models provide systematic approaches for transforming healthcare data into useful information that supports marketing and clinical decision-making. The CRISP-DM model is a widely used framework for transforming healthcare data. It includes stages of business understanding, data preparation, modelling, evaluation, and deployment. Likewise, the Knowledge Discovery in Databases (KDD) model focuses on data selection, preparation, transformation, data mining, and interpretation. Other frameworks, such as the Business Analytics Model, Predictive Analytics Pipeline, and Big Data Analytics Framework, use statistical analysis, machine learning, and artificial intelligence to improve screening prediction, patient segmentation, and campaign planning (Sebastian & Peter, 2022; Amevor et al., 2026; Ogu et al., 2026).

5.4 Integrated Healthcare Analytics Frameworks
Integrated healthcare analytics frameworks combine clinical, behavioural, and population-based information to improve the delivery of healthcare services and preventive programmes. The Population Health Analytics framework identifies disease patterns and health inequalities across populations, whereas the Learning Health Systems framework uses healthcare information continuously to improve clinical practices and outcomes. The Precision Public Health framework uses advanced analytics to direct preventive initiatives according to individual and population risk profiles, while the Learning Healthcare System integrates data generation, evaluation, and feedback to support evidence-based decisions (Huhulea et al., 2025; Amevor, 2026). Overall, these integrated healthcare analytics frameworks provide a foundation for applying marketing analytics to gastrointestinal cancer prevention through effective communication and resource allocation.
Table 3. Analytical Frameworks Relevant to Marketing Analytics for GI Cancer Prevention
	Framework
	Discipline
	Main Focus
	Relevance to GI Cancer

	Health Belief Model (HBM)
	Behavioral
	Screening intention and perceived risk
	High

	Theory of Planned Behavior (TPB)
	Behavioral
	Behavioral prediction and intention
	High

	Segmentation–Targeting–Positioning (STP)
	Marketing
	Audience segmentation and tailored interventions
	Very High

	Customer Journey
	Marketing
	Patient pathway from awareness to follow-up
	Very High

	CRISP-DM
	Analytics
	Data mining and predictive model development
	High

	Precision Public Health
	Public Health
	Risk-based targeting and personalized prevention
	Very High



6. Emerging Trends
Current developments in artificial intelligence (AI) and big data analytics are reshaping the prevention and early detection of GI cancers by supporting risk prediction and more efficient healthcare delivery. AI methods are increasingly used in cancer diagnostics, endoscopic imaging, and predictive modelling to improve the identification of people at risk (Matsubayashi et al., 2024; Sebastian & Peter, 2022; Huhulea et al., 2025). At the same time, the large volume of healthcare data generated by electronic health records, screening registries, and other sources has improved population-level surveillance and evidence-based planning (Ogu et al., 2026). These developments contribute to a shift in cancer prevention from general approaches towards more data-driven interventions.
Another important development is the growing role of precision marketing, digital health technologies, and social media analytics in cancer prevention initiatives. Precision marketing uses demographic, behavioural, and clinical data to create tailored health messages and screening approaches for specific population groups and to increase patient participation in such initiatives (Yap et al., 2023). Digital health technologies, including mobile applications, wearables, portals, and text-message reminders, facilitate ongoing communication and access to preventive care. Social media analytics can also help identify what patients think about cancer prevention, the information they seek, and barriers to screening participation (Ewing et al., 2023; Greene et al., 2024; Kwon et al., 2025).
Innovations such as XAI, omnichannel patient engagement, and real-time analytics may further improve the effectiveness of marketing analytics for GI cancer prevention. XAI can increase the transparency and interpretability of predictive models, support trust among healthcare providers and patients, and address concerns related to unfairness and bias (Amevor et al., 2026; Amevor, 2026). Omnichannel patient engagement uses communication channels such as websites, social media, email, mobile applications, patient portals, and healthcare facilities to provide a more seamless experience throughout the screening process. Finally, real-time analytics enables continuous monitoring of patient behaviour and campaign effectiveness to support timely adjustments to interventions.
Table 4. Emerging Trends in Marketing Analytics for GI Cancer Prevention
	Emerging Trend
	Current Applications
	Future Potential

	Artificial Intelligence (AI)
	Risk prediction, diagnostic support
	Personalized screening campaigns and decision support

	Big Data
	Population health monitoring and surveillance
	Precision prevention and population-level risk stratification

	Wearable Technologies
	Health monitoring and patient tracking
	Early alerts and continuous risk monitoring

	Social Media Analytics
	Public awareness campaigns and sentiment monitoring
	Behavioral prediction and personalized engagement

	Large Language Models (LLMs)
	Patient education and health information delivery
	Personalized counseling and intelligent virtual health assistants



7. Current Research Gaps
Although an increasing number of studies address marketing analytics for GI cancer prevention, several methodological gaps remain. Many studies use cross-sectional designs and are therefore unable to assess longitudinal patterns in patients' screening behaviour or intervention effectiveness. In addition, small samples and single-country study designs limit the generalisability of findings. Poor validation of predictive models also reduces their validity and clinical utility. Rigorous comparative model-validation approaches of the kind called for here are more established in adjacent cancer-mortality forecasting research than in GI cancer research specifically; for example, Kubuafor et al. (2025b) benchmarked multiple time-series forecasting models against a previously published model for predicting U.S. lung cancer mortality, illustrating a comparative validation approach that GI cancer-focused predictive analytics research has yet to adopt widely.
Another gap in the literature is the limited integration of different theoretical perspectives. Although the current literature provides many examples of the application of social marketing, preventive health marketing, and artificial intelligence, these areas are usually examined separately. In addition, the integration of behavioural theories such as the Health Belief Model and Theory of Planned Behaviour with marketing analytics to explain screening behaviour is lacking.
Practical obstacles also remain a barrier to adopting marketing analytics in clinical practice. Many healthcare institutions lack sufficient technological capacity to implement sophisticated interventions. In addition, ethical issues such as algorithmic bias, patient confidentiality, data protection, equitable access, and the cost-effectiveness of AI technologies make implementation more difficult. Addressing these issues is critical to enabling marketing analytics to contribute positively to GI cancer prevention programmes.

8. Future Research Directions
Future research should focus on developing larger and higher-quality datasets that integrate information on patients' clinical status, behaviour, environment, and digital health to improve prediction and intervention design. Combining artificial intelligence with advanced statistical and marketing analytics techniques may improve the identification of high-risk populations and support the implementation of personalised interventions. Digital twins and real-world evidence tools may also be used to simulate and further refine screening programmes using routinely collected healthcare data.
Further research should explore the application of marketing analytics across different sociocultural settings through multinational and cross-cultural studies. This may improve the generalisability of evidence and help identify sociocultural determinants of adherence to screening programmes. Personalised interventions that integrate social marketing, artificial intelligence, behavioural science, and precision public health also warrant greater attention.
Finally, implementation science should be central to future research to help translate innovations into healthcare practice. Future research should assess the feasibility, cost-effectiveness, scalability, and sustainability of AI-enabled marketing interventions while addressing transparency, fairness, data quality, and privacy. Interdisciplinary collaboration will be important for developing evidence-based, equitable, and sustainable marketing analytics approaches to gastrointestinal cancer prevention and early detection.

9. Proposed Integrated Conceptual Framework
The literature reviewed in this paper spans two streams of scholarship that are rarely integrated explicitly: marketing analytics, which provides the data infrastructure and analytical techniques for segmentation, prediction, and personalisation; and gastrointestinal cancer prevention, which provides the clinical and behavioural context in which these techniques must operate. To synthesise these streams and guide future research and practice, this review proposes an integrated conceptual framework that traces the pathway from marketing inputs to population-level health outcomes.
Figure 1 depicts a process that begins with marketing inputs, such as segmentation, targeting, and positioning decisions, which influence the types of data collected, including electronic medical records, social media data, and wearable data. These data are processed using marketing analytics techniques such as predictive modelling, natural language processing, and clustering, and are then used to develop behavioural insights concerning barriers, motivations, and screening readiness. These insights inform personalised interventions, such as targeted messages and reminders, that may increase screening uptake. Increased screening may facilitate earlier detection of gastrointestinal cancers, which in turn may help reduce mortality. The framework also includes a feedback loop from outcomes to marketing inputs, reflecting the principle that a learning health system uses data on uptake, detection, and mortality to continuously refine segmentation and targeting strategies rather than applying analytics only once.
This framework contributes three points to the academic discussion. First, it identifies and defines the translation step between analytics and behavioural implications, an important element that is overlooked in much of the literature, which often assumes this connection implicitly or moves directly from data to action. Second, it places established behavioural frameworks, including the Health Belief Model and Theory of Planned Behaviour, alongside the marketing framework of Segmentation-Targeting-Positioning within a single explanatory pathway rather than treating these bodies of literature as parallel and disconnected. Third, it recognises that marketing analytics for cancer prevention should not be viewed as linear but as a closed-loop pathway in which population-level outcomes feed back into upstream decision-making, thereby framing cancer-prevention marketing as a learning health system. Future research could test individual pathways within this framework, for example by examining whether specific analytics methods translate into actionable behavioural insights or whether personalised interventions based on such insights increase screening participation more effectively than non-personalised campaigns.

[image: ]
Figure 1. Proposed integrated conceptual framework linking marketing analytics input to gastrointestinal cancer screening outcomes, earlier detection and reduce mortality

 10. Conclusion
This narrative review examined the growing importance of marketing analytics in GI cancer prevention and early detection by evaluating studies addressing conceptual foundations, preventive measures, analytical techniques, and emerging technologies. The literature indicates that approaches such as artificial intelligence, predictive modelling, social marketing, and digital health technologies are changing how organisations identify risk groups, communicate with them, conduct screening activities, and plan data-driven interventions. Key issues identified in the literature include the integration of behavioural science with marketing analytics, the use of diverse healthcare and digital data sources, and the application of advanced analytical techniques.
Additionally, the review contributes to the literature by bringing together perspectives from marketing theory, public health, behavioural science, and artificial intelligence within a holistic approach to GI cancer prevention. At an operational level, the review highlights the importance of patient-centred marketing approaches that can increase awareness and improve screening processes. From a policy perspective, investment in digital health technologies, robust privacy policies, equitable implementation of AI technologies, and evidence-based screening programmes may support improved population health outcomes. Future research should focus on validating analytical frameworks across multiple populations, developing integrated theoretical approaches, and evaluating the effect of personalisation within marketing strategies. 

Limitations 
The reviewed evidence spans different study designs, cancer types, populations, national contexts, data sources, and analytical methods, which limits direct comparison and generalisability. Several areas, including AI-enabled marketing analytics and integrated behavioural-analytics frameworks, remain methodologically heterogeneous and incompletely validated. The review’s U.S.-focused interpretation also limits the direct transfer of evidence from other healthcare settings. These constraints should be considered when interpreting the proposed framework and research directions.
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Figure. Proposed integrated conceptual framework linking marketing analytics inputs to

gastrointestinal cancer screening outcomes, earlier detection, and reduced mortality.
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