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Bioengineering Ethics Taxonomy – 3rd Draft – December 20, 2003

Overview and Goals: This taxonomy of bioengineering ethics is intended to identify topics that are most often encountered by bioengineers.  The taxonomy is presented in two ways: first, as an outline that has up to seven levels of depth, and second, in an abbreviated form that includes just the top three levels.  From this abbreviated version, it may be easier to appreciate the overall organization.  Selected references used in the development of the taxonomy as well as other useful resources have also been collected in a separate document “A Bibliography of Ethics Resources for Bioengineering Education.”  One of the major forces motivating the creation of the taxonomy was the need to direct curriculum and determine what should be covered at the undergraduate and graduate levels in bioengineering.  

Scope: This taxonomy overlaps with many other ethical regimes, including medical ethics, professional engineering ethics, and scientific research ethics. The major difference in the ethical concerns faced by bioengineers and other engineers is that bioengineers deal with living systems, so a general set of engineering ethics concerns will miss some of the most important ones for biomedical engineers. We have specifically not included topics in medical ethics that mainly have to do with patient/physician interactions.  Bioengineering students who go on to medicine will certainly encounter those issues at the appropriate time.  We have attempted to include ones that impact bioengineering research, such as stem cell issues, and ones that are related to technology, such as life support issues.  Further, we have attempted to go beyond biomedical engineering in this taxonomy and cover issues related to the environment, although it is possible that this deserves further expansion.

The term ethics refers both to an area of study within philosophy and to standards of behavior governing members of a group. We have chosen, in general, to utilize language that will be most clear to the groups we are addressing -- bioengineering researchers, practitioners, and educators -- rather than terms such as beneficience and justice, which are more common in philosophical discourse on these issues. Where appropriate, however, these terms have been added as secondary terms.  Most entries in the taxonomy are general issues that bioengineers should consider, rather than specific examples of situations in which the issues have come up. In general, we have included specific examples only when we thought they would help to clarify our meaning.  Many case studies exist in books and on websites, some of which we have included in our resource list.  A project for the future would be to link particular case studies to the taxonomic topics that they illustrate.  

Structure: Just as the content of a biomedical engineering ethics taxonomy does not have clear boundaries, no one structure is clearly the best.  We have chosen to make the top-level headings Research, Applications, Relationships, and Personal Traits.  At the moment, for convenience, the taxonomy is hierarchical, though some internal cross-referencing is included.  As the taxonomy progresses, we will attempt to specifically link topics listed in one section that also apply to another.

The Taxonomy and the Curriculum: One of the goals of the taxonomy is to help plan curriculum. However, having completed the taxonomy, it seems that all areas are important, and there are few if any areas in the top three levels of the taxonomy that could be omitted.  For instance, while undergraduates going on to industry do not need to be particularly concerned with issues like authorship of research publications, they will be placed in other situations where they have to decide how much credit to claim and how much to attribute to others. Other issues, such as confidentiality and conflict of interest, also come up in many situations.   In addition, students rarely know what sorts of responsibilities they will have in the future, so a broad grounding is necessary. Graduate students should be aware of all the same issues, but need to be more sophisticated in understanding ethical issues related to the practice of both research and teaching. 

Authorship: Development of the draft taxonomy was completed in summer 2003 by Stephanie Bird from MIT, assisted by REU (Research Experience for Undergraduates) students of the VaNTH ERC working with her.  Feedback was solicited from 13 individuals, some with expertise primarily in bioengineering and others with expertise primarily in ethics.  These reviewers are listed below.  Their extensive feedback was incorporated in a revision that changed the original structure somewhat and expanded on the ideas in the initial taxonomy.  This was done in the fall of 2003 primarily by Joan Linsenmeier, with assistance from Robert Linsenmeier.  The revised taxonomy was circulated to the same reviewers and generated a small amount of additional feedback.  We invite further dialog.  Comments should be sent to Robert Linsenmeier, Associate Director of the VaNTH ERC (r-linsenmeier@northwestern.edu).

Reviewers who have provided feedback:

	Boxwalla, Aziz
	Harvard-MIT

	Collins, Jerry
	Vanderbilt

	Giorgio, Todd
	Vanderbilt

	Harris, Charles E.
	Texas A&M

	Herkert, Joseph
	North Carolina State U

	Johnson, Deborah
	U of Virginia

	Lee, Jadran
	Illinois Institute of Technology

	Paschal, Cynthia
	Vanderbilt

	Petrosino, Anthony
	U of Texas

	Pritchard, Michael
	Western Michigan U

	Swazey, Judith
	Acadia Institute

	Troy, John
	Northwestern

	Weil, Vivian
	Illinois Institute of Technology
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