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I. Research

A. Selecting Research Problems


1. Judging problem importance



considering potential contribution to public safety, health, and welfare 



reviewing prior research


  
role of funding sources


2. Using resources wisely



cost/benefit analysis
 



fit with investigator expertise

B. Conducting Research


1. Using research funds appropriately


2. Treating human subjects ethically


 
following government, institution, and professional guidelines




relevant codes




role of IRBs



selecting research participants  (“justice” concerns1)




no coercion; awareness of power differences




no favoritism or prejudice toward individuals or populations




special concerns involving vulnerable groups (SEE SECTION III-B)

obtaining informed consent  (concern for “respect for person”1)


type of information


purpose of research


identity of researchers


potential harm and benefits


extent of privacy, anonymity, and confidentiality


future use of information


right to not participate and to withdraw at any time

clear presentation of information

those unable to give consent

cost/benefit concerns  (“beneficence” concerns1)


minimizing harm




providing reasonable gain/compensation





not too little (fair compensation for time, discomfort, invasiveness, etc.)





not too much (e.g., encouraging sale of organs from live donors)




providing care for research-related harm



privacy of health care records (HIPAA)   



anonymity and confidentiality of research data


protection of special groups (children, elderly, prisoners; SEE SECTION III-B)



special concerns when working in foreign countries (ALSO SEE SECTION III-B)




avoid exploitation of participants




benefit to foreign country should be at least as great as to researching country




sensitivity to cultural differences



use of tissue specimens, etc.   


3. Treating animal subjects ethically


following government, institution, and professional guidelines




relevant codes (e.g., animal welfare act; USDA guidelines)




role of animal care/use committees



cost/benefit concerns




generalizability of results to humans




minimizing number of organisms used




refining techniques to maximize information obtained




consideration of alternative approaches




minimizing harm




providing appropriate environments for animals






housing






food






mental, physical, and emotional stimulation






transport of animals





minimizing/eliminating pain






 use of anesthesia/analgesia                                                                                                                            





concerns about introducing diseases into healthy animals 





concerns about introducing potentially harmful devices/drugs into healthy animals





awareness of animal rights issues




speciesism


4. Using sound methodology 




careful reviewing related research



avoiding researcher bias 



preventing expectations and personal interests from affecting outcomes




stereotypes




desire to support own theories




potential for financial gain


avoiding falsification (changing the data) 



avoiding fabrication (making it up)


5. Analyzing data fairly



using appropriate guidelines for inclusion/exclusion of collected data



using appropriate analytic techniques (vs. fishing for supportive findings, etc.)


6. Managing data and ideas



ownership of and credit for ideas 




acknowledging others’ contributions    



openness vs. secrecy




competition vs. collaboration



ownership and maintenance of data



access to data

C. Reporting Research


1. Reporting methods



describing methods clearly and accurate  



presenting sufficient detail for evaluation


2. Reporting results



describing analyses clearly and accurately



presenting results of analyses fairly



maintaining privacy of research participants

3. Interpreting results



acknowledging biases and assumptions



acknowledging limitations  



fairly presenting related findings by others


4. Publishing findings



situating research in prior literature




citing sources



avoiding plagiarism



gaining permission for use of copyrighted material



disclosing conflicts of interest (e.g., industry funding)



duplicate publication of findings    



authorship credit




deciding who is an author




deciding order of authors




giving credit to other contributors



peer review




responsibility as member of research community




impartiality




confidentiality



consequences of withholding publication

II. Applications

A. Selecting Application Problems 


1. Judging problem importance



considering potential contribution to public safety, health, and welfare     



reviewing prior research


  
role of funding sources



fit with company mission and priorities


2. Using resources wisely



cost/benefit analysis



addressing prevalent vs. rare diseases
 



fit with investigator expertise


3. Deciding whether to intervene at prevention or treatment stage


4. Balancing concerns of interested parties  


examples: 




corporate vs. individual




stockholders vs. customers




organ donors, families, and recipients




influence of high profile spokespeople for particular disease

B. Designing Solutions 


1. Meeting standards



complying with national and local laws



complying with professional standards and best practices



recognizing that standards may be inadequate




complementary role of personal standards
2. Testing proposed solutions

ALL ISSUES RELEVANT FOR RESEARCH (SECTION I ABOVE) ARE ALSO RELEVANT FOR PRODUCT TESTING.


demonstrating safety and efficacy



assessing reliability of human decisions vs. automated decisions (telemedicine, expert systems)



terminating testing    



terminating clinical trials due to adverse impact




deciding on readiness for implementation





dealing with imperfect data 





dealing with mixed results (e.g., only some treated persons benefit)


3. Balancing concerns of interested parties  (SEE EXAMPLES UNDER SECTION II-A-4)


4. Addressing health care and safety issues



minimizing side effects and risks through good product design



respecting rights of patients 




issues of autonomy and decision making




privacy of health care records (HIPAA)



quality of life after treatment



reproductive issues (e.g., assisted reproduction, contraception, ownership of embryos)



management of newborns 



severely malformed or severely ill infants



infants at the threshold of viability




end of life issues

 


management of terminally ill patients




living wills 





medical definitions of death 









deciding to end life support




quality vs. quantity of life





euthanasia/assisted suicide (esp. physician-assisted)



issues involving transplantation and grafts




human-to-human





live donors





deceased donors




xenotransplantation and xenografts (recipient and donor are different species)


5. Addressing environmental concerns    



minimizing and managing toxic substances




pesticides and herbicides




byproducts of manufacturing biomedical products




infectious waste (e.g., hospital waste)




radioactive waste




considering impact of genetically altered organisms



dominance over wild organisms



cross-fertilization with wild species



potential toxins in modified organisms 



developing bioengineered solutions to environmental problems




release of microorganisms to detoxify wastes

6. Addressing concerns about genetic engineering


use of genetic testing and genetic counseling


paternity testing


screening 




specificity, sensitivity



consequences for family planning



employment and insurance discrimination; stigma


use of gene therapy and gene transfer

use of DNA


forensic use - potential privacy concerns


DNA sampling control and access


cloning - reasons for cloning (e.g., loss of a loved one, organ donation)



use of stem cells 



embryonic stem cells


adult stem cells 


patenting genes and cell lines


7. Documenting development and testing processes





complying with regulations

C. Managing product delivery 


1. Marketing products fairly



role of health care practitioners




practitioners vs. insurance in decision making about treatment




degree of influence by company marketing



use of media



conflicts of interest  (e.g., corporate profit vs. appropriateness of treatment for patient)




(ALSO SEE SECTION II-C-3)


2. Creating safeguards to identify and minimize problems with product use


assuring quality control





providing instructions on product use and contraindications



providing information on side effects and risks



corporate openness to information about product problems



issuance of product recalls


3. Managing pricing, payment, and distribution issues 



earning fair profits



availability and cost to privileged/disadvantaged groups



insurance and managed care





deciding who gets treatments



distribution of scarce treatments




organ and tissue recipient priorities




experimental therapies




limited availability of expensive equipment


4. Protecting intellectual property (e.g., patents)

III. Relationships

A. Relating to coworkers and clients 

MANY ISSUES IN III-B BELOW ARE RELEVANT HERE TOO.


1. Showing basic courtesy/respect for others


2. Presenting skills and credentials accurately



presenting experience



presenting expertise



presenting formal education and training 


3. Mentoring/training coworkers



recognizing importance and purpose of mentoring (professional development of mentee)



clarifying mentor and mentee (or trainer and trainee) responsibilities



toxic mentors (e.g., those who change rules, are jealous, etc.)


4. Maintaining confidentiality of coworker, client, and company information


5. Supporting ethical behavior by others


6. Reporting improprieties (whistle-blowing)



research misconduct



violations of laws/regulations



wasteful expenditures of money and other resources



threats to public safety



fair process for evaluating validity of charges

B. Relating to vulnerable groups


1. Reducing influence of stereotypes and prejudice


2. Avoiding sexual harassment


3. Being sensitive to religious, ethnic, and cultural differences


4. Being sensitive to power differences



concerns of patients and disabled

C. Relating to students (NOTE: This section added based on draft overview of BMES Code of Ethics.)

MANY ISSUES IN III-B ABOVE ARE RELEVANT HERE TOO.  ALSO, SECTION III-A-3 ON MENTORING IS RELEVANT FOR ADVISER/ADVISEE AND TRAINER/TRAINEE RELATIONSHIPS


1. Evaluating students fairly



using fair methods for evaluating group projects



ensuring fit between teaching and testing methods



avoiding influence of stereotypes or preferences for particular students


2. Keeping training free from inappropriate influence of special interests    


3. Minimizing impact of teacher biases and preferences on course content



presenting material in an unbiased manner or else clearly explaining your biases



presenting material needed for subsequent courses (vs. what interests you most)



guiding students toward careers that fit them best (vs. what you might like them to do)


4. Maintaining confidentiality of student information


5. Teaching proper professional conduct      


6. Modeling ethical behavior  

IV. Personal Traits    

A. Maintaining professional competence


1. Updating technical skills

2. Updating knowledge of content 


3. Maintaining knowledge of relevant codes and standards

B.  Avoiding inappropriate personal compensation 

1. Avoiding use of confidential information for personal gain; insider trading


2. Avoiding use of employer’s property for private advantage


3. Avoiding competitive moonlighting (setting up own business in competition with employer)


4. Avoiding double-dipping (compensation for one task from more than one party)


5. Rejecting bribes


6. Evaluating when nepotism is a problem

C. Recognizing when ethical issues or dilemmas are present

D. Strengthening/maintaining your ability to act on ethical choices

E. Maintaining a personal ethical code


1. Developing your own personal ethical code



role of religious, cultural, familial, and societal influences



other possible influences


2. Addressing challenges to your personal ethical code 



conflicts within personal code; times when no answer seems clearly best



conflicts between personal code and codes of groups to which you belong



conflicts between personal code and those of people in other cultural/religious groups

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

1 The Belmont Report identified respect for persons, beneficence, and justice as the three ethical principles guiding research with human subjects; see http://ohrp.osophs.dhhs.gov/humansubjects/guidance/belmont.htm.
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