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Computer Vision
2010: Average accuracy 50%

2017: Superhuman performance (<1%)

What about critical care?

David Yanofsky, Quartz, https://qz.com/1034972



Critical care
2016 2019

derived from a database of over 
one million encounters





Every researcher is struggling with data access
● Unable to reproduce any healthcare studies
● Months to *years* for data access

○ Students come and go before a dataset is available

● Stymies medical research



Comparison with computer vision

● Predicting sepsis for critical care patients
○ One year or more to do extract data from hospital
○ Define sepsis

■ billing code criteria?
■ CDC definition?
■ Sepsis-3?

○ Define time window
■ 3 hours before?
■ 6 hours before?
■ Within 1 hour of ED admission?

○ Extract treatment data, vital signs, labs, ...

● When you want to build a computer vision 
model
○ http://image-net.org/download
○ Download images immediately

http://image-net.org/download


Comparison with computer vision

● Detecting objects in an image (ImageNet)
○ Download the images with annotations

○ http://image-net.org/download
○ Build your model

http://image-net.org/download


You can share 
healthcare data.

Really, you can. We did it.



Three requirements
Deidentify the dataset.

Then, to share it, require three steps:

● Registration
● Human participants training
● Data use agreement



Registration
Manually verify that the applicant is a legitimate user

● Check online presence
● Verify affiliations
● Contact references

Resource intensive!



Human participants training
“Data or Specimens Only Research” course

SBE Refresher 1 – Defining Research with Human Subjects (ID: 15029)
SBE Refresher 1 – Privacy and Confidentiality (ID: 15035)
SBE Refresher 1 – Assessing Risk (ID: 15034)
SBE Refresher 1 – Research with Children (ID: 15036) 
SBE Refresher 1 – International Research (ID: 15028)

… etc

Can verify online (wish we could do this with TCPS-2!)
https://www.citiprogram.org/verify/?kceff8c59-b392-4f48-a923-095cadcc00ac-27422851

https://www.citiprogram.org/verify/?kceff8c59-b392-4f48-a923-095cadcc00ac-27422851


If I am granted access to the PhysioNet Clinical Databases, I agree to the terms and conditions below:

1. I will not attempt to identify any individual or institution referenced in PhysioNet restricted data.
2. I will exercise all reasonable and prudent care to avoid disclosure of the identity of any individual or institution referenced in 

PhysioNet restricted data in any publication or other communication.
3. I will not share access to PhysioNet restricted data with anyone else.
4. I will exercise all reasonable and prudent care to maintain the physical and electronic security of PhysioNet restricted data.
5. If I find information within PhysioNet restricted data that I believe might permit identification of any individual or institution, I 

will report the location of this information promptly by email to PHI-report@physionet.org, citing the location of the specific 
information in question so that it can be investigated and removed if necessary.

6. I have requested access to PhysioNet restricted data for the sole purpose of lawful use in scientific research, and I will use 
my privilege of access, if it is granted, for this purpose and no other.

7. I have completed a training program in human research subject protections and HIPAA regulations, and I am submitting 
proof of having done so.

8. I will indicate the general purpose for which I intend to use the database in my application.
9. If I openly disseminate my results, I will also contribute the code used to produce those results to a repository that is open 

to the research community.
10. This agreement may be terminated by either party at any time, but my obligations with respect to PhysioNet restricted data 

shall continue after termination.

PhysioNet Data Use Agreement



MIMIC - Critical Care Dataset

NOTEEVENTS

INPUTEVENTS_CV
INPUTEVENTS_MV

PRESCRIPTIONS

LABEVENTS

CHARTEVENTS

OUTPUTEVENTS

https://mimic.mit.edu

https://mimic.mit.edu


Impact of MIMIC

Snapshot of 
April 2021



Impact of MIMIC

Visits in April 2021



Why release data 
using this mechanism?

Enables exploratory research.



Remember ImageNet? Improvements obtained...
by looking at the data!

http://image-net.org/challenges/talks/2016/
Trimps-Soushen@ILSVRC2016.pdf

http://image-net.org/challenges/talks/2016/Trimps-Soushen@ILSVRC2016.pdf
http://image-net.org/challenges/talks/2016/Trimps-Soushen@ILSVRC2016.pdf
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Discovery of new risk factors



Development of new machine learning methods
● Health care requires processing sparse, heterogenous, multimodal, unevenly 

sampled observations which give an incomplete picture of health

Yang H, Kuang L, Xia F. Multimodal 
temporal-clinical note network for mortality 
prediction. Journal of Biomedical Semantics. 
2021 Dec;12(1):1-4.



Other mechanisms have serious limitations
● The “process the data a bit” approach

○ E.g. extract diagnoses from free-text, release those diagnoses

The above task is hard.



What enabled us to 
share the data?

Deidentification saves the day!



Health Insurance Portability and Accountability Act
● HIPAA was a landmark act in the US 

stipulating how patient information 
may be processed and handled

● HIPAA provides a prescriptive 
definition of what constitutes 
protected health information (PHI)

● HIPAA prevents linkage attacks
○ 5 digit zip codes are not allowed
○ Date of birth must be removed
○ Real dates must be removed

Image modified from wikimedia commons. CC BY-SA-3.0.
https://commons.wikimedia.org/wiki/File:Placeholder_female_superhero_c.png



Deidentification according to HIPAA
● Remove the 18 identifiers stipulated 

in the Safe Harbor provision
● Data may now be made broadly 

available to researchers
● Everyone benefits!



What about 
Ontario?



Personal Health Information Protection Act (PHIPA)
Mostly focused on rules for handling information for healthcare organizations

Research (Section 44) - to share personal health information, you must:

● Apply with a research plan
● Have REB approval for that research plan
● Agree to the rules set out by whoever has the data

… but what if it’s deidentified?



IPC Office Guidance

If a data set does not contain personal information, its use or disclosure 
cannot violate the privacy of individuals. Accordingly, the privacy 
protection provisions of the Freedom of Information and Protection of 
Privacy Act (FIPPA) and the Municipal Freedom of Information and 
Protection of Privacy Act (MFIPPA) would not apply to de-identified 
information.

https://www.ipc.on.ca/wp-content/uploads/2016/08/Deidentification-Guidelines-for-Structured-Data.pdf

So how do I 

deidentify a 

dataset?



PHIPA
So how do I 

deidentify a 

dataset?



PHIPA

HIPAA it is!



So what now?

Share your data!



MIMIC has inspired other initiatives





https://dev.healthdatanexus.ai

Requires UTORID currently - expanding to all Canadian universities soon!

Thanks to T-CAIREM and Temerty family donation!

https://tcairem.utoronto.ca/         contact@healthdatanexus.ai

https://dev.healthdatanexus.ai
https://tcairem.utoronto.ca/
mailto:contact@healthdatanexus.ai

