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Real-time detection and management of chronic illnesses

Chronic illnesses, also known as noncommunicable diseases, has increasingly burdened healthcare systems and individuals
worldwide (1). Three in five global deaths are due to cardiovascular disease, cancer, chronic lung diseases and diabetes (1).
In 2001, chronic illnesses accounted for approximately 60% of the 56.5 million total reported deaths in the world and about
46% of the global burden of disease (2). The proportion of the burden of chronic illnesses is expected to increase to 57% by
2020 (3). For example, the clinical expenses of chronic illnesses in the United States are projected to reach 80% of the total
medical costs, and more than 150 million people may have chronic illnesses by 2020 (4). Thus, reducing the prevalence and
burden of chronic illnesses is imperative and a global priority.

Chronic illnesses share a myriad of characteristics: no medical or surgical cure at present, a constellation of symptoms and
signs, a need for a long-term care, and episodes of exacerbated condition that require timely intervention. Early detection
of health changes are keys to promoting health and function of people with chronic illnesses (5,6). Symptoms and signs
are major indicators of health changes for people with chronic illnesses as symptoms and signs denote abnormal changes
occurring in body functioning or manifestations of exacerbated disease condition (7). Technology advancements such as
mHealth (i.e., health care supported by mobile systems and devices) has made real-time detection of health changes a reality
to allow individuals to report of symptoms and signs or other health indicators (e.g., heart rate/patterns, blood pressure)
in real-time when they experience the changes (6). Real-time detection of health changes is essential in chronic illness
management to improve health outcomes, quality of life, and cost-effective health care.

The long-term and incurable nature of chronic illnesses as well as the need for continuous monitoring of symptoms and
sighs have inspired and continue inspiring ongoing technology advancements to optimize chronic illness management and
detection of signs and symptoms to prevent mortality, exacerbations, emergency visits, unscheduled hospital admissions,
and disability (8,9). Technology advancements such as mHealth have increasingly being used to promote chronic illness
management for communication, data collection, patient monitoring, patient and provider education in a variety of healthcare
settings, such as in clinics or outside clinical facilities and in-patient health care (10,11). For example, prioritization of care
for healthcare providers can be facilitated in the process of identifying patients with the most urgent needs through the use
of mHealth in clinic or outside clinical and in-patient settings (12). Real-time detection of the health changes is the key for
care prioritization. Therefore, technology developments that allow not only real-time report of symptoms and signs but also
integrate prioritization process, and delivery of care can help healthcare providers to immediately discern which patients need
immediate care. This allows healthcare providers save time in collecting or retrieving needed information from huge medical
records but focus on delivering quality care. mHealth devices, such as wearable technologies and apps, provide opportunities
for continuous real-time monitoring of symptoms and signs, self-management behaviors, delivery of care, and connecting
patients with providers outside of health care facilities (13). Such examples are featured in this special issue.

The emerging evidence shows the positive impact of mHealth on chronic illness management and detection. Yet, more
work has to be done. Systematic reviews indicate that mHealth often includes a single technology or a single chronic illness
or a specific mHealth application or device (8,14). It should be noted that this focused nature of mHealth may reflect the
complexity of chronic illnesses which may not allow a single development of a mHealth application for all chronic illnesses.
For example, although chronic illnesses share the phenotypical characteristics of a constellation of symptoms and sighs, each
chronic illness has its own cardinal symptoms and signs that denote health changes for immediate care. mHealth focusing
on real-time detection and management of a given chronic illness may be more effective and lessen the burden of people
with chronic illnesses. The focused nature of mHealth may also reflect current developmental stage of mHealth for chronic
illness management. With sufficient evidence through rigorous testing on mHealth for each chronic illness in terms of
efficacy, feasibility, implementation and effectiveness, a global mHealth infrastructure consisting of evidence-based mHealth
for management of each chronic illness can be fashioned in future. The popularity, availability, portability, and technological
capacity of mobile phones and mHealth systems and devices have enormous potential to impact chronic illness management
around the world by reaching people with chronic illnesses without geographic limitations.
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