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Abstract  
Chronic diseases such as diabetes, cardiovascular disease, and cancer are leading causes 
of disability and death worldwide. With aging populations and unhealthy lifestyles 
becoming more prevalent, the burden of chronic disease continues to grow. Preventative 
care and proactive disease management are critical to improving health outcomes for 
these patients. However, traditional reactive approaches fail to detect risks early 
enough. This paper proposes leveraging big data analytics, insights, and predictive 
modeling to enable personalized and precision care that empowers patients and 
providers to get ahead of chronic diseases. Specifically, advanced analytics can 
integrate diverse digital data from wearables, medical records, claims, social 
determinants of health, genomics, and other sources to uncover risks, predict adverse 
events, and prescribe interventions tailored to each individual. When combined with 
education and support programs, data-driven precision care can significantly improve 
preventative care, disease management, health outcomes, and quality of life for chronic 
disease patients while lowering costs. This paper reviews applications of big data 
analytics for chronic disease management, examines key technologies and solutions, 
identifies challenges and limitations, and provides recommendations to fully realize the 
potential of big data-driven care. With thoughtful design and responsible 
implementation, advanced analytics of disparate data can enable a learning health 
system optimized for preventative and personalized management of chronic diseases. 

Introduction  
Chronic diseases such as heart disease, stroke, cancer, diabetes, obesity, and arthritis 
are leading drivers of disability and death worldwide, accounting for over 60% of all 
deaths (WHO, 2022). Chronic disease also represents an immense economic burden, 
costing trillions per year globally in direct medical costs and lost productivity 
(Partnership to Fight Chronic Disease, 2021). Alarmingly, the prevalence of chronic 
disease continues to grow due to aging populations, unhealthy lifestyles, and improved 
care that extends lifespans but often leaves patients managing multiple chronic 
conditions. Thus, chronic disease poses one of the greatest public health challenges 
worldwide [1]. 

To mitigate this rising burden, healthcare must shift from reactive sick care to 
preventative and personalized care that empowers patients and providers to proactively 
manage chronic disease. In particular, big data analytics offers tremendous potential to 
enable precision care by uncovering individual risks from diverse digital data streams 
and prescribing targeted interventions tailored to each person [2]. When combined with 
education programs and motivational support, data-driven precision care could bend the 
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curve on chronic disease burden by catching risks early, slowing or preventing 
progression, avoiding complications, and improving quality of life [3]. 

However, significant barriers must be addressed to fully realize this potential, including 
data integration challenges, predictive modeling limitations, patient privacy concerns, 
clinician engagement, and care coordination logistics. This paper provides a 
comprehensive examination of using big data analytics to enhance preventative care 
and outcomes for chronic disease patients. First, the growing chronic disease burden 
and needs are summarized. Next, opportunities to apply big data analytics to chronic 
disease management are discussed. Key enabling technologies and solutions are then 
reviewed. Challenges and limitations are identified, followed by recommendations to 
overcome barriers [4]. Finally, conclusions are presented on the prospects and 
imperatives of harnessing big data to create a learning health system optimized for 
personalized prevention and management of chronic diseases. 

Background 
Chronic diseases are defined as conditions that last 1 year or more and require ongoing 
medical attention and/or limit activities of daily living (CDC, 2022). Leading chronic 
diseases include heart disease, cancer, chronic lung disorders, stroke, Alzheimer's, 
diabetes, chronic kidney disease, osteoarthritis, and autoimmune disorders [5]. These 
diseases cannot be prevented by vaccines or cured by medication alone but instead 
require continual care and lifestyle adjustments. Serious chronic conditions can lead to 
hospitalization and death, while even milder ones impair quality of life and 
functionality. Chronic diseases are driven by combinations of genetic, physiological, 
environmental, and behavioral factors. Family history of certain conditions increases 
risk [6]. Physiological changes like hypertension, high cholesterol, and metabolic 
abnormalities often underlie chronic diseases. Environmental exposures, 
socioeconomic status, culture, and access to care also play major roles. Finally, diet, 
inactivity, smoking, and other lifestyle behaviors are significant contributors modifiable 
through preventative care [7]. 

 
Figure 1:[8] 
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Previously, acute infectious diseases were primary causes of death, but advances in 
sanitation, vaccines, and antibiotics have enabled people to live longer while also 
contributing to increased chronic disease. Today, chronic diseases are the leading 
causes of death and disability worldwide. For example, cardiovascular disease accounts 
for nearly 1 in 3 deaths in the U.S.. Diabetes and dementia cases are soaring globally. 
Cancer resulted in nearly 10 million deaths in 2020. Chronic disease prevalence is rising 
due to aging populations, improved treatments prolonging lives, and lifestyles that have 
become more sedentary, obese, and diabetic [9]. Developed nations face high rates of 
chronic disease, while conditions like diabetes are rapidly increasing in developing 
countries as well. Overall, chronic diseases account for 60% of all deaths worldwide, 
expected to rise to 73% by 2030. In addition to debilitating and killing patients, chronic 
diseases have dire economic impacts. Chronic disease accounts for 90% of U.S. 
healthcare spend, over $3.8 trillion per year (CDC, 2021). Costs are expanding as cases 
accumulate, now consuming nearly 1/5 of GDP. Indirect costs from lost productivity 
exceed $1 trillion annually. Other countries face similar burdens, with global chronic 
disease costs expected to reach $47 trillion by 2030 [10]. 

Clearly, chronic disease poses one of the greatest threats to public health as well as 
economic well-being worldwide. As populations age and lifestyles continue to shift, the 
toll of chronic illnesses will keep rising without proactive approaches. Thus, there is 
urgent need for innovative solutions to bend the curve on chronic disease burden 
through preventative, personalized care [11]. 

The Role of Preventative Care in Chronic Disease Management 
Preventing and proactively managing chronic diseases is critical given their prevalence, 
costs, and impacts on length and quality of life. Traditional reactive approaches wait for 
patients to get sick enough to seek care, then attempt to control acute complications, 
symptoms, and costs. However, this sick-care model results in late diagnoses, 
uncontrolled disease progression, avoidable hospitalizations, poor outcomes, and 
soaring costs from emergencies and procedures. In contrast, preventative care aims to 
get ahead of chronic diseases by 1) screening for early risks before symptoms arise, 2) 
prescribing treatments and lifestyle changes to slow or stop disease progression, 3) 
monitoring known patients to detect exacerbations early and intervene, and 4) educating 
and engaging individuals about prevention and self-management. This proactive 
approach can delay onset, minimize complications, maintain functioning, and 
significantly enhance length and quality of life if implemented effectively [12]. 

For example, diabetes screening for at-risk individuals can detect prediabetes or early 
diabetes when lifestyle changes and metformin may prevent progression to insulin 
dependency and organ damage. Controlling hypertension early prevents heart attacks, 
strokes, and kidney failure down the road. Colonoscopy screening enables early 
detection and removal of precancerous polyps, making colorectal cancer preventable 
[13]. Monitoring known heart failure patients with wireless scales can detect fluid 
retention days before acute attacks require hospitalization. Ongoing education and 
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support programs empower patients to optimize nutrition, exercise, medication 
adherence, monitoring, and self-care. 

In essence, identifying risks before symptomatic disease allows for interventions to 
maintain health and avoid catastrophes. A review of over 500 studies confirmed that 
preventative care substantially reduces mortality and improves health outcomes for 
leading chronic conditions. The WHO strongly advocates increasing investment in 
preventative chronic disease management as a highly cost-effective way to alleviate 
disease burden globally (WHO, 2022). However, significant barriers preclude optimal 
preventative care today. Screening programs have gaps in coverage and participation 
[14]. Providers face time limitations, information gaps, and financial disincentives. 
Patients lack knowledge, motivation, and support for behavior change and self-care. 
Care coordination, patient engagement, and shared-decision making remain poor. Thus, 
while preventative management represents an imperative solution, innovative 
approaches are urgently required to enable its practice. As discussed, next, big data 
analytics shows particular promise to fill this role. 

Opportunities for Big Data Analytics in Preventative Chronic 
Disease Management 
"Big data" refers to the vast digital streams of information generated by modern 
technologies monitoring, measuring, tracking, and interacting with people and systems. 
Sources include medical records, insurance claims, clinical research, prescriptions, 
consumer behaviors, mobile health apps, wearable devices, social media, genomics, 
environmental sensors, and more. Analytics refers to methods for synthesizing, 
modeling, and extracting insights from combined data. Big data analytics is the 
application of data science, statistical learning, and artificial intelligence to assemble, 
organize, analyze, visualize, and extract insights from massive, diverse digital datasets 
[15]. 

In healthcare, big data analytics can integrate inputs from EHRs, claims, research 
databases, prescriptions, imaging, labs, wearables, mHealth apps, patient portals, 
genomic testing, published evidence, and more to derive insights not possible from any 
single source alone. The advent of digital data streams combined with advances in 
analytics now allows risk stratification, predictive modeling, pattern recognition, 
personalized recommendations, and other AI-driven applications to enable more 
preventative, personalized chronic disease management. 

Specifically, some key opportunities to apply big data analytics include: 

Risk stratification and predictive modeling - By combining patient demographics, 
diagnoses, medications, labs, social determinants, genomic risks, wearable data, and 
other variables, analytics can assess each individual's multidimensional risk profile and 
predict odds of different outcomes to tailor preventative interventions. This is far more 
advanced than simplistic models [16]. Population health management - Analytic 
dashboards can continuously analyze aggregated patient data across a health system or 
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region to reveal population trends, emerging health threats, and care gaps to guide 
resource allocation and programs. 

Precision screening and diagnostics: Advanced algorithms can optimally determine 
who needs early screening for diabetes, cancer, or other conditions based on the full 
range of risks, as well as intelligently interpret results to minimize false 
positives/negatives. 

Data-driven treatment selection: Integrating patient clinical details, genetics, lab tests, 
and biomarker data with published evidence on treatment efficacy can promote more 
personalized therapy decisions as opposed to trial-and-error prescribing of standard 
options. Intelligent patient monitoring and alerts - Passive data streams from wearables 
and home sensors combined with occasional labs and self-logging can enable early 
detection of worrying trends so providers can intervene before adverse events. 

Optimized behavioral prescriptions: Based on each patient’s demographic and 
behavioral profile, analytics can tailor nutritional, exercise, sleep, stress relief, and 
medication adherence recommendations more likely to resonate than generic advice. 
Automated care coordination - Matching patient needs to resources and orchestrating 
follow-ups across varied care settings requires analyzing diverse data inputs, which AI 
can optimize beyond manual care coordination capacity. 

Improved patient engagement and education: Analytics can deliver tailored education, 
support, and counseling digitally and on-demand by processing diverse variables about 
each individual, transcending one-size-fits-all approaches. Big data analytics applied 
creatively holds enormous potential to enable a paradigm shift to preventative precision 
care delivery for chronic diseases. Exploiting these opportunities requires 
understanding the technologies and techniques involved, which are reviewed next. 

Figure 1: Opportunities to apply big data analytics for preventative chronic disease 
management [8]. 

 

Key Technologies and Techniques to Enable Big Data-Driven Preventative Care 
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Transitioning to preventative precision care leveraging big data analytics requires 
assembling the right technologies, solutions, and skillsets. Key enabling components 
include: 

Multidimensional data integration: The starting point is aggregating diverse digital data 
streams into integrated patient health records, including EHR data, insurance claims, 
pharmacy fills, lab tests, diagnostic imaging, data from wearables and home monitoring, 
patient-reported outcomes, genomic test results, and social determinants of health. Open 
standards like FHIR and APIs enable aggregating data into comprehensive longitudinal 
health profiles [17]. 

Advanced analytics methods: Making sense of multidimensional integrated data 
requires sophisticated analytical techniques including machine learning, artificial 
intelligence, neural networks, natural language processing, data mining, predictive 
modeling, cluster analysis, deep learning, simulation, and other approaches to extract 
insights not possible using traditional analytics. Cloud computing provides the 
processing power for advanced analytics on big datasets. 

Clinical decision support systems (CDSS): To guide personalized care, analytical 
insights must be delivered via intelligent CDSS embedded in provider workflow. CDSS 
can provide timely prevention and treatment recommendations tailored to the individual 
based on both their data as well as the latest evidence and guidelines. 

Patient health record systems (PHRS):  Similarly, patient-facing apps and portals with 
analytical capabilities can relay insights directly along with education and self-care 
recommendations tailored to the person (CHCF, 2019). PHRS with CDSS promote 
patient engagement and shared decision-making. 

Care coordination software: Platforms that match patient needs to resources and 
services, enable communication across settings, facilitate transfers and follow-ups, and 
track outcomes provide the “glue” tying preventative programs together across 
fragmented healthcare (Hong et al., 2020). 

Telehealth infrastructure: Remote monitoring through connected devices and 
telemedicine consults are key for care convenient anytime, anywhere. Analytics can 
maximize these technologies for automated monitoring and timely interventions. 

Trained team: While emerging solutions automate aspects of preventative precision 
care, specialized teams are indispensable to make full use of informatics tools and 
holistically manage complex patients. Teams should include data analysts, care 
coordinators, health coaches, pharmacists, nurses, dietitians, social workers, 
community health workers, and primary care providers. 

Realizing the potential of big data analytics relies on unified health records, advanced 
analytics, clinician/patient decision support systems, care coordination platforms, 
telehealth infrastructure, and trained care teams leveraging these elements to deliver 
comprehensive preventative care. 
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Implementation Examples and Impact 
Though remain early days, vanguard organizations are already demonstrating the real-
world potential of big data-driven preventative care. For instance, ChenMed, a large 
medical group, reduces hospitalizations by 40% and costs by 32% for high-risk seniors 
with complex chronic illness through their physicians leveraging integrated data and 
analytics to deliver enhanced care coordination, monitoring, education, and medication 
optimization. 

The Veterans Administration identified patients at high risk of suicide by applying 
machine learning to EHR data and reduced suicide rates by over 70% with proactive 
care management. At UCLA, algorithms predicting personalized diabetes treatment 
responses led to improved control with 30% fewer medications. The UPenn hospital 
developed an automated readmissions risk tool analyzing EHR data that identifies 
patients needing transitional care to avoid returns. 

In Singapore, an AI-powered care coordination platform matched patients to 
community resources addressing individual social needs, lowering readmissions and 
costs. The Mayo Clinic applies analytics across its hospitals to uncover patterns in 
utilization, adverse events, and outcomes to continuously improve quality and prevent 
errors [18]. The UK created a National Health Service risk identification engine that 
segments all patients into risk tiers to tailor preventative interventions at a population 
scale. 

While still early, these examples demonstrate how emerging big data capabilities can 
transform chronic disease management when applied creatively. Over time, 
accumulating evidence and technical advances will drive broader adoption of big data-
enabled preventative precision care. However, realizing the full potential requires 
addressing key barriers, as examined next. 

Table 1. Examples of using big data analytics to enhance preventative chronic disease 
care 

Organization Application Outcomes 
ChenMed Analytics-driven care 

coordination for high-risk 
seniors 

40% fewer hospitalizations, 
32% lower costs 

VA Health System Suicide risk detection using 
AI 

Over 70% reduction in 
suicide rates 

UCLA Personalized diabetes 
treatment predictions 

Improved control with 30% 
less medications 

UPenn Hospital Automated readmission risk 
identification 

Optimized transitional care, 
reduced readmissions 

Singapore General 
Hospital 

AI-powered care 
coordination and social needs 
matching 

Lower readmissions and 
costs 

Mayo Clinic Analytics to detect patterns 
and improve quality 

Continuous improvement of 
care delivery 



 
 

(IJAHA) Volume-9  

 
 

P a g e  | 8              
 International Journal of Applied Health Care Analytics 

UK National 
Health Service 

Population health analytics 
and risk stratification 

Data-driven preventative care 
tailored to each patient 

Challenges and Limitations in Implementing Big Data-Driven 
Preventative Care 
Despite promising applications, significant barriers must be overcome to unlock the full 
potential of analytics-enabled preventative precision care across healthcare. Key 
challenges include: 

Data integration difficulties: Major clinical, technical, privacy, and governance 
obstacles impede combining complex records across varied systems onto a unified 
platform. Incomplete, inconsistent data undermines analytics and care coordination. 

Care coordination gaps: Preventing complications requires orchestrating myriad 
services, transitions, referrals, patient engagement, and treatment adjustments which 
remains extremely challenging at scale. 

Algorithm biases and limitations: Predictive models have biases when trained on 
uneven datasets. They are only as good as input data quality. Most remain narrow black 
boxes unvalidated in broad practice. 

Workforce training gaps: Clinicians lack data science literacy to contribute to analytics 
development, interpret predictions, or fully leverage decision support. Care teams 
require retraining in preventative protocols. 

Clinical integration challenges: Incorporating novel analytic tools into complex 
provider workflows requires reengineering care delivery which faces institutional 
resistance. 

Patient privacy concerns: Despite anonymization techniques, big data analytics raises 
worries about misuse of sensitive personal information that must be addressed to build 
trust. 

Inadequate patient engagement: Making full use of data-driven insights relies on patient 
willingness to share data, enroll in monitoring programs, and act on recommendations 
enabled by analytics. 

Behavior change difficulties: Information alone is rarely enough; improving lifestyles 
and self-care skills requires understanding behavioral psychology and a supportive 
relationship. 

Overwhelming end users: Clinicians and patients suffer alert fatigue and information 
overload from excessive or off-target algorithmic recommendations presented poorly. 

Lack of incentives: Fee-for-service reimburses activity, not preventative counseling and 
care coordination augmented by analytics. Value-based arrangements lag. 
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Translating analytics potential into improved preventative care delivery faces an array 
of technical, clinical integration, behavioral, ethical, and financial hurdles at multiple 
levels from data infrastructure to clinician workflow to patient engagement. 

While the hype of big data analytics often glosses over the challenges, these barriers are 
not insurmountable. Rather, they represent design and implementation issues requiring 
thoughtful solutions [19]. With concerted efforts, big data can transform chronic care 
without compromising safety or increasing burden. Recommended strategies to address 
key challenges are presented next. 

Table 2. Key Challenges in Implementing Big Data-Driven Preventative Care 

Challenge Description 
Data integration difficulties Combining disparate data systems with different 

formats, standards, and governance 
Care coordination gaps Preventing complications requires coordinating 

diverse services across fragmented systems 
Algorithm biases and 
limitations 

Predictive models have biases and are only as good 
as the input data 

Workforce training gaps Clinicians lack data literacy to contribute to analytics 
or leverage insights 

Clinical integration 
challenges 

Incorporating novel tools into complex workflows 
requires software and delivery reengineering 

Patient privacy concerns Big data raises misuse, profiling, and discrimination 
worries 

Inadequate patient 
engagement 

Success relies on willingness to share data and act on 
insights 

Behavior change difficulties Information alone rarely changes lifestyles or self-
care skills 

Overwhelming end users Excessive alerts and poorly presented data 
overwhelm clinicians and patients 

Lack of incentives Fee-for-service does not reimburse preventative 
coordination and counseling 

Recommendations to Overcome Challenges in Implementing Big Data-Driven 
Preventative Care 

Realizing the potential of big data analytics to enhance preventative care while avoiding 
pitfalls requires deliberate design choices and implementation strategies. 
Recommendations in key areas include: 

Federated data models: Rather than a centralized big data platform, federated 
approaches allow running analytics on distributed data assets without migrating and 
combining datasets, enhancing privacy and governance. 

LGBTQ+, racial, and other representation: Addressing algorithmic biases begins with 
inclusive and representative data, analytics teams, and testing groups to avoid blind 
spots. 
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Clinician-in-loop design: Analytics should aim to augment clinical expertise, not 
replace it. Providers must validate insights and drive final decisions with AI assistance. 

User-centered design: Workflow integration and clear visual presentation are crucial so 
decision support aids clinicians rather than distracting or overloading them. 

Rigorous validation: Predictive models require extensive validation on real-world 
populations and iteration before clinical use to avoid misleading or harmful output. 

Aligned financial incentives: Policies must transition from pure fee-for-service to 
value-based and capitated models rewarding preventative care and coordination enabled 
by analytics. 

Holistic care teams: Comprehensive preventative care requires multidisciplinary teams 
with health education, psychology, nutrition, nursing, pharmacy, social work, and 
community health training. 

Shared decisions and motivational coaching: Providers must engage patients in joint 
decision-making while leveraging behavioral change techniques to maximize adoption 
of preventative recommendations. 

Comprehensive care pathways: Granular care pathways should integrate analytics 
insights across screening, diagnostics, treatment selection, monitoring, coordination, 
education, and psychosocial support. 

Ethical oversight: Governance committees providing oversight on data practices, 
analytics, and algorithm use are imperative to uphold privacy and prevent harms. 

Deliberate design and implementation choices that center on appropriate data models, 
inclusivity, clinical validation, usability, patient engagement, care team composition, 
financial alignment, and ethics are imperative to actualize the benefits of big data 
analytics while avoiding unintended consequences. 

Conclusions 
Chronic diseases represent a significant and growing challenge globally, both in terms 
of clinical management and financial costs, particularly as populations age and lifestyles 
evolve. Without innovative approaches to preventative care, these burdens are projected 
to escalate in the coming decades. However, there is optimism due to the emergence of 
big data analytics capabilities, which offer disruptive opportunities to transform chronic 
disease management [20]. By leveraging these capabilities, healthcare systems can 
transition from reactive approaches to proactive, precision-based care that focuses on 
prevention rather than just treatment. This shift necessitates several key steps, including 
the aggregation of diverse longitudinal data streams from various sources such as 
electronic health records, wearables, and genomic data. Additionally, sophisticated 
analytical techniques, including machine learning and artificial intelligence, are 
required to extract meaningful insights from these vast datasets. These insights must 
then be embedded into decision support tools for both clinicians and patients, 
empowering them to make informed decisions about prevention and treatment 
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strategies. Furthermore, comprehensive care coordination programs are essential to 
ensure seamless collaboration among healthcare providers, patients, and other 
stakeholders involved in chronic disease management. Finally, aligning financial 
incentives to support preventative care initiatives is crucial for incentivizing healthcare 
organizations and providers to prioritize preventative measures over costly reactive 
treatments [21]. 

In realizing the paradigm change towards preventative precision care for chronic 
diseases, the integration of diverse data streams is paramount. This entails not only the 
collection of traditional clinical data but also the incorporation of socio-economic, 
behavioral, and environmental factors that influence health outcomes. By capturing this 
comprehensive set of data, healthcare systems can gain a more holistic understanding 
of patients' health risks and needs, enabling more targeted and effective interventions. 
Furthermore, the application of sophisticated analytical techniques, such as predictive 
modeling and risk stratification, allows for the identification of individuals at high risk 
of developing chronic conditions or experiencing disease exacerbations [22], [23]. 
These insights can inform personalized care plans tailored to each patient's unique needs 
and circumstances, ultimately improving health outcomes and reducing the burden of 
chronic diseases on both individuals and healthcare systems. Additionally, embedding 
actionable insights into clinician and patient decision tools facilitates the translation of 
data-driven recommendations into clinical practice, ensuring that preventative measures 
are implemented consistently and effectively across care settings [24]. 

Comprehensive care coordination programs play a pivotal role in the successful 
implementation of preventative precision care for chronic diseases. These programs 
facilitate collaboration among multidisciplinary care teams, including primary care 
physicians, specialists, nurses, pharmacists, and community health workers, to deliver 
integrated and patient-centered care. By leveraging technology-enabled care 
coordination platforms, healthcare providers can streamline communication, share 
information seamlessly, and monitor patients' progress in real-time [25]. Moreover, 
patient engagement and education are essential components of care coordination, 
empowering individuals to take an active role in managing their health and adhering to 
preventative strategies. Additionally, aligning financial incentives to support 
preventative care initiatives is essential for fostering organizational buy-in and 
sustainability. By incentivizing healthcare providers to prioritize preventative measures 
and value-based outcomes over fee-for-service models, healthcare systems can shift 
towards a more proactive and sustainable approach to chronic disease management. In 
conclusion, the transition from reactive to preventative precision care for chronic 
diseases requires a multifaceted approach that encompasses data aggregation, 
sophisticated analytics, care coordination, and aligned financial incentives. By 
embracing these principles and leveraging emerging technologies, healthcare systems 
can improve outcomes, enhance patient experiences, and reduce the overall burden of 
chronic diseases on individuals and society. 

When thoughtfully designed and ethically applied, big data analytics has enormous 
potential to optimize screening, diagnostics, treatments, monitoring, education, and 
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self-care for each individual based on their unique multidimensional risks, biology, 
behaviors, and circumstances [26]. This transition can transform preventative care and 
outcomes for chronic disease patients while creating a continuously learning healthcare 
system. However, technical, regulatory, clinical integration, behavioral, and ethical 
challenges must be overcome to fully leverage analytics while avoiding unintended 
consequences. 

Progressing towards preventative precision care will require ongoing advances in data 
science and additive learning in implementing these technologies successfully. But the 
promise of bending the curve on rising chronic disease burden through data-driven 
personalized management justifies the continued innovation efforts and investments 
required to realize this vision. What was previously impossible is now within reach by 
harnessing modern big data capabilities and human creativity [27]. The mounting 
chronic disease crisis demands we urgently work to develop the infrastructure, tools, 
and know-how to deliver on the full promise of big data-driven preventative care. 
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