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Abstract
Energy balance disorders account for a large public health burden. The obesity epidemic in particular is one  
of the most rapidly evolving public health problems of our day. At present, two-thirds of American adults and 
one-sixth of American children and adolescents are considered either overweight or obese. Public health concern 
about obesity is high because of the increased risk and increased mortality of cardiovascular disease, Type 2  
diabetes, many forms of cancer, gallbladder disease, and osteoarthritis. These risks increase with the severity of the 
obesity. Excess adipose tissue, representing fat storage, ultimately derives from an imbalance between energy  
intake and energy expenditure. Conversely, undesirable and inadvertent loss of body weight and muscle mass,  
as seen in aging and cachectic states of chronic diseases such as heart failure and cancer, have serious clinical 
and functional consequences without satisfactory clinical or behavioral solutions. Innovative engineering 
technologies could help to address unresolved problems in energy balance, intake, and expenditure. Novel 
sensors, devices, imaging technologies, nanotechnologies, biomaterials, technologies to detect biochemical 
markers of energy balance, mathematical modeling, systems biology, and other approaches could be developed, 
evaluated, and leveraged through multidisciplinary collaborations. Engineers, physical scientists, and 
mathematicians can work with scientists from other relevant disciplines who possess expertise in obesity and 
nutrition. Furthermore, the possibility of re-engineering the “built environment” to encourage higher levels 
of physical activity has been suggested as another promising and important approach to which engineers 
can contribute (see http://www.obesityresearch.nih.gov). Ultimately, systematic application of the “Engineering 
Approach” can help in developing the needed technologies and tools to facilitate research and eventually  
support therapeutic advances and behavioral change. This article summarizes important public health concerns 
related to disordered energy balance and describes research priorities identified at a recent National Science 
Foundation-National Institutes of Health workshop. Research funding opportunities are described as posted on the 
NIH Guide to Grants and Contracts (see http://www.nih.gov/grants/guide).
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