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Institutional Review Board 
(IRB) 

• Most academic research centers 

• Focus on biomedical research 

• Oversight of human subjects in research 

 

• Defined by federal law as: 

• systematic collection and dissemination of 
data from or about living human subjects 

• very broad definition!! 



IRB Members 

• scientists and laypeople, including: 

• MD/PhDs 

• RNs 

• Chaplaincy 

• patient representatives/community members 

• consultants 



IRB and GIS 

• Knowledge of GIS within IRB 

• Varies by institution 

• Varies by IRB members 

• No consensus (at this time) 

• Overall, little understanding of what GIS is 
and data implications 

• Juxtaposition of “traditional research 
methods” vs cutting edge technology 



Lessons learned through History 
and Biomedical Research: 

• Why is it important to have oversight? Why do 
we need to have IRBs? 

• overriding principle: protection of human 
research subjects 

 

 

• GIS yields data, which can include subject data.  

 If that data is not protected  the subject can be 
harmed (even if willful harm is not intended). 



Very early on… 

• 6th Century BC 

 Meat and vegetable experiments on young Jewish prisoners 
in Book of Daniel 

 

• 5th Century BC:  Hippocrates 
Primum non nocere (“first do no harm”) 

 

• 1st Century BC 
Cleopatra devises experiment to test theory that takes 40 days  

to become a male fetus and 80 days to a become female fetus.  

Has female prisoners who are sentenced to death  

impregnated and subject to operations to open the  

womb at specific times of gestation. 



1700s 
• 1796: Edward Jenner 
 Infects 8 year-old James Phipps with 

pus taken from a cowpox pustule, 
becomes immunized against 
smallpox. 

 
 Repeats the experiment on other 

children, including his 11-month old 
son. 

 
 Coins term vaccine from the Latin 

‘vacca’ for cow. 



1800s 

• 1865: Claude Bernard 

 Introduction to the Study of Human 
Experimentation: “Never perform an 
experiment which might be harmful to 
the patient even though highly 
advantageous to science or the health of 
others.” 



1800s 

• 1882: Albert Neisser injects women 
with serum from patients with 
syphilis, infecting half of them.  

 

• Neisser know today as discoverer 
of the bacteria Neisseria 
Gonococcus, which causes 
gonorrhoeae in humans. 



1900s 

• 1900: Walter Reed injects 22 Spanish 
immigrant workers with Yellow Fever. 
Each subjects signs informed consent and 
receives $100 if they survive and $200 if 
the get the disease. 

 

• 1906: Dr. Richard P. Song, a U.S. Army 
medical officer, conducts experiments 
with cholera on prisoners in the 
Philippines, killing 13. Later becomes 
Professor of tropical medicine at Harvard 
(1913). 



1900s 

• 1938: Dr. Wendell Johnson 
(University of Iowa) does a study 
where he induces orphans to stutter. 
Becomes one of the world’s leading 
speech pathologists, has a building 
at UI named after him. 



Sino-Japanese War/WWII 

• 1938: Japan establishes Unit 731, under 
direction of Dr. Shiro Ishii. 
 

 Conduct experiments on Chinese prisoners 
and Chinese population, including: 

• poison gas experiments 

• aerial spread of chemicals and biological agents 

• vivisections (“field tests”) on infected soldiers 

 



WWII 

• 1939-1945: Nazi Germany Experimentations 
-register all twins for genetic research 

-sterilization experiments 

-high altitude and low pressure experiments 

-infectious disease experiments (Typhus, Malaria) 

-freezing experiments 

-phosphorus burn experiments 

-coagulation experiments 

-seawater experiments 

 



Nuremberg Doctors Trial 
• December 6, 1946:  US military tribune, opens 

criminal proceedings against 23 German 
physicians and administrators. 

• Willing participation in war crimes and 
crimes against humanity. 

• Used thousands of concentration camp 
prisoners without their consent 

• Most died or permanently crippled 

• Testimony of 85 witnesses; 1,500 documents 



Nuremberg Code: 1947 
1. Voluntary consent of the human subject is absolutely essential 

 

2. Experiment should yield fruitful results for the good of society, unprocurable 
by other ways   
 

3. Experiment should be based on prior knowledge and anticipated 
results should justify the study 
 

4. Experiment should avoid all unnecessary physical and mental harm   
 

5. Anticipated death or disabling injury are only allowable if the researchers 
serve as subjects 
 

6. Benefit must be greater than risk  
 

7. Proper preparations to protect subjects against injury, disability, or death   
 

8. Experiment conducted only by scientifically qualified persons 
 

9. Subject at liberty to withdraw at any time 
 

10. Researcher must be prepared to terminate the experiment at any stage, if 
believes that continuation is likely to cause harm  



Tuskegee Syphilis Study 

• 1932-1972, Alabama 

• Conducted by US Public Health Service 

• 600 black men enrolled 
• 399 with syphilis 

• 201 without syphilis 

• Told would receive treatment for “bad blood” 

• Examinations, blood, chest X-Rays, spinal taps 

• Never told purpose of study, but told would receive 
free medical examination, medication (not for 
syphilis), and burial insurance 

• Never given treatment for syphilis 
• Until 1945: mercury and bismuth - toxic, not very effective 

• 1945: penicillin 

• Up to 100 died of syphilis, possibility of passing   
infection onto partners and their children in utero 



Belmont Report 

• 1979: Basic Ethical Principals 

• Respect for Person 
• person is autonomous agent (informed consent) 

• persons with diminished autonomy must be protected 
(children, illness, mental disability, prisoners, students) 

• Beneficence 
• do no harm 

• maximize benefits, minimize harms 

• Justice 
• fairness (selection of research subjects) 

• according to needs 

 



HIPAA:  
Health Insurance Portability and 

Accountability Act 

• 1996: Protection of individually 
identifiable health information. 

 

• How might this relate to GIS, even if 
you are not doing biomedical research? 



And still today… 

“…failed to inform the infants’ 
parents that the risks of 
participating could involve 
increased chances of 
blindness or death… “ 

1,300 infants participated in the study 



Oversight: 
What determines oversight of 
biomedical human research? 

• Federal Law 

• Case Law 

• Condition of Grant Award 

• Media (New York Times, Boston Globe, 
etc) 

• Ethics of Researcher (GIS, GPS, and 
other novel technologies and methods) 



Example of using personal data 
without permission… 

• The Immortal Life of Henrietta Lacks 
• origin of the HeLa cell line 
• Extra biopsies taken for research purposes – 

without knowledge or consent of patient or her 
family 

• Biopsies taken in 1950s – prior to IRBs 
 

• Are we in a similar situation today with GIS?  
 Are we collecting GIS data in an era when 

technology is moving faster than regulation? 
(IRBs are not yet fully aware of the many possible 
implications of geospatial data, and in many 
instances, proper policies are not yet in place to 
protect this type of data we are collecting).  



GIS 
• Unique circumstances and considerations 

• Several types of protectable data 
• Personalized geo-referenced data 

• Address: home, street, census tract/zip, city, 
state, country. 

• Sociodemographic: average family income 
(from census data), race, ethnicity 

• Links/web search: phone number, family 
members, personal background, political 
affiliations, criminal history, medical history, 
etc. 

• GPS: location, purchasing patterns, etc. 



Still evolving field… 

• Most IRBs do not yet fully grasp implications 
of GIS-based research 
 

• Onus will remain on research to conduct 
ethical research and handle data in ethical, 
proper, protected manner 
 

• More questions than answers 
 

• Draw on lessons from history/biomedical 
research as we begin to formulate and 
standardize how IRBs should regulate GIS-
based research 



Thank you! 


