A Programming Course in Bioinformaticsfor Computer and Information Science StudentsAppendix III: Medical Informatics at Stanford(http://www-camis.stanford.edu/smi)Russ B. AltmanSection on Medical InformaticsSUMC, MSOB X215Stanford, CA 94305-5479altman@camis.stanford.eduJohn KozaDepartment of Computer ScienceMargaret Jacks HallStanford, CA 94305-2140koza@cs.stanford.eduMedical Informatics and BioinformaticsThis new course was offered in part to provide an introduction to bioinformatics tostudents in medical information sciences (MIS). Stanford has had a program in MIS forover ten years. In the early years of this program, the focus was almost exclusively onthe application of information technologies to problems in the delivery of patient care,support of physician decision making, and clinical databases�clinical informatics.Starting in 1992, the program has launched an effort in bioinformatics to complement itsprevious strengths in clinical informatics. The reasons for this effort include thefollowing:1. With the advent of the human genome project, and its anticipated effect on thepractice of medicine, it is clear that clinical informatics and bioinformatics areconverging in terms of the types of information that must be stored, retrieved, analyzedand managed�particularly in academic medical centers. This convergence is stillperhaps more than a decade away, but the next generation of biologically savvy scientistsand engineers should be trained on this model.2. The principal funding agencies for traditional clinical informatics have all establishedarms devoted specifically to bioinformatics, and thus it is somewhat useful to havefaculty and student interests that are coincident with these arms. For example, theBiomedical Library Review Committee at the National Library of Medicine has aBiotechnology Information subcommittee for evaluating bioinformatics or biocomputingproposals.3. Perhaps most importantly, there is a fundamental similarity between many of theissues faced in clinical informatics and those faced in bioinformatics. Perhaps becauseboth are based on the study of living organisms, and the systems that are established tomaintain them, they are more similar to each other than they are to more traditionalengineering applications. The issues of database design and integration, representationof uncertainty in data, pattern matching for diagnosis, standard vocabularies,representations of variable biological function, elucidating relationships betweenstructure and function (and many others) are all common to both fields and contributionsin one may have an impact in the other.

The program in MIS at Stanford has three full-time tenure-line faculty (all with courtesyappointments in Computer Science), and another three Senior Research Scientists. Theprogram is based in the Department of Medicine at Stanford. MS and PhD programs areoffered, with approximately 25 students currently enrolled. The required curriculumincludes courses in basic biology/physiology, computer science, statistics/probability anddecision sciences, scientific ethics and social issues, as well as core courses in MIS. Thecourse described in this paper has been made a required core course. The Stanford modelof merging clinical informatics and bioinformatics is by no means universally accepted,and has drawn valid criticisms from both sub-disciplines. At this point, it can beconsidered an experiment. The advantages to students of this broad training andexposure to issues of clinical information as well as basic biological information remainto be evaluated.