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NASA Space Medicine is responsible for the health and well-being of Shuttle, International Space Station (ISS), and more recently the Crew Exploration Vehicle (CEV) astronauts.  In order to adequately maintain astronaut health both on the ground and in-flight, accurate, high quality, and detailed astronaut health data must be collected, and then securely, timely, and reliably communicated and presented to medical support expertise.  Information derived from the analysis of this data which includes: in-flight real-time biomedical telemetry; store-and-forward asynchronous data dumps; private medical videoconferences; ultrasound video; diagnostic clinical imagery; crew call-down audio; and pre-and post-flight medical records and lab reports, is used by crew surgeons to diagnose and treat illnesses or injuries, as well as to evaluate and monitor an astronaut’s health status.  In the event that this data is unavailable or incorrect, proper clinical care may not be provided, thereby increasing the chances of an unsuccessful outcome during a medical contingency.     

In addition to its utility as a tool for use in clinical diagnosis and treatment, the monitoring and analysis of certain astronaut health information also has a role in medical research.  Due to the unique environment of space, there are still many unanswered questions as to how and why the human body behaves and adjusts to changes in a space micro gravity environment.  By monitoring astronaut health status while in a micro gravity environment, and analyzing baseline data collected pre- and post-flight, the answers to these many questions may ultimately be realized.  

As the NASA ISS and Constellation Programs evolve, and given the international nature of future space exploration, medical support could potentially be distributed across the US and possibly the globe to provide 24x7x365 support. As such, future medical support of Shuttle, ISS, and CEV astronauts will also require solutions capable of managing and communicating significant amounts of information to medical support expertise potentially located around the globe, including both on orbit and on the ground at various on- and off-site NASA facilities (i.e. other partner agencies, emergency-landing sites, etc.).  The implementation of such solutions would facilitate the concept of the “sun support” for future space missions.  
 In an effort to address these challenges, for the last few years, NASA Space Medicine has been engaged in the development and implementation what it calls it's Mission Medical Integration System (or MMIS) to support the management of all astronaut health information and knowledge obtained on an astronaut from selection to retirement. The intent of NASA Space Medicine is to transition to a fully electronic system to support all of its mission medical support operations.  To date, most of NASA's efforts have been primarily focused on making it's systems enterprise ready and the implementation of a clinical service oriented architecture in order to facilitate the integration of its disparate sources of mission related data.  As NASA's MMIS efforts continue to mature, it will inevitably be required to provide a robust set of data and information presentation services to optimize operational decision making and facilitate clinical research and medical surveillance.  It is NASA’s hope that by utilizing the state-of-art in interactive data visualization techniques, new insights into the effects of the space microgravity environment on the human body and the development of truly effective countermeasures for short as well as long-duration, exploration class missions may ultimately be realized.
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