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Dentists Trust Dentists
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Disclosures
I am
– the representative of the American Association for Dental Research to serve on the American Dental 

Association’s Standards Committee on Dental Informatics (SCDI),

– chair of the ADA SCDI Working Group 13.1 on Educational Software Used in Electronic Media and Working 
Group 13.4 Use of Computer-Based Resources for Access to Information Supporting Oral Healthcare,

– until recently, Board of Directors of the Consortium for Oral Health Research and Informatics (COHRI),

– member of the Advisory Council, Institute for Oral and Systemic Health (IOSH) at the Marshfield Clinic,

– until recently, member of the Board of Directors for German startup company Everbase,

– inventor of the cloud-based software products CredentialKeeper and Curriculum Management Tool with 
financial interest in the commercialization of these products,

– member of the Advisory Board of the Collaboration on Oral Health Technology with representatives from the 
Universities of Michigan, Buffalo, North Carolina Chapel Hill and Pittsburgh,

– funded by NIH as principal investigator (MPI) with $2,488,348 for “A Clinic-Randomized Trial of a Clinical 
Decision Support System to Improve Dental Provider Delivery of Brief Tobacco Interventions and Quitline
Referrals”
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Ideas
Why record keeping?
Comparison: paper vs electronic
What do we collect?
What can we learn from it?
Data Cemeteries à Sources of Knowledge
Learning Health System
Barriers

Big Data: How data can 
guide the scientific 
decision-making process
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Why do we keep records?

“1854 Broad Street Cholera Outbreak”
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What do we collect?
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Hard tissue 
exam and 
radiology report
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What data do we collect?
Dental Records: WORN—write once read never
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Did it help?

Well…
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Unmet information
– timely access to information on various subjects
– better visual representations of dental problems
– access to patient-specific evidence-based information
– accurate, complete and consistent documentation of patient 

records
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Why did we want to 
have computers in the 
operatory?

Let’s ask the dentists.
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Data management 27%
Scheduling 11%
Retrieval 6%
Treatment planning 5%
Direct data entry 5%

Digital imaging 17%
Efficiency 12%
Current technology 9%
Minimize front desk congestion 6%
Intraoral charting 6%
Patient education  6%
Other 5%
Convenience 3%
Better communication 2%
Error reduction 1%



The University of Sydney Page 21



The University of Sydney Page 22

What data do we collect?

WORN—write once read never
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– developed a base-line dental record (BDR) from several paper 
records and textbooks

– mapped data fields to ANSI/ADA Spec. 1000: Specification for 
electronic health record

– compared BDR with information content of each PMS
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Dentist Vendor

Dental School Dental School

This image cannot currently be displayed.
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Results
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Results
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Was it cheap?

cost of health information technology
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100 DMD + 30 DH students; 100,000 patient visits/a dental school
– Initial acquisition: 

– between US$ 524,523 and US$ 2,503,971

– Ongoing operations/a:
– between US$ 631,816 and US$ 848,105

Watch video: https://vimeo.com/fdim/spallek-cost-of-health-it
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What Data Can We 
Collect?

some more optimistic remarks
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What data can we collect?
Classes of data
1. structured in traditional databases
2. unstructured, e.g. images, video, voice, GIS
3. Internet of Things (IoT)

http://www.apple.com/au/researchkit/
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Internet of Things (IoT)

D. Evans, “The Internet of Things: How the Next Evolution of the Internet is Changing Everything,” Cisco Internet Business 
Solutions Group, April 2011, http:// www.cisco.com/ web/ about/ ac79/ docs/ innov/ IoT_IBSG_0411FINAL.pdf .
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Internet of Medical Things (IoMT)

3rd generation AliveCor Heart Monitor http://www.alivecor.com/home
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Internet of Dental Things (IoDT)

Kolibree: http://www.kolibree.com/en/

Screen Shot 2015-
02-21 at 6.47.53 PM
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Internet of Dental Things (IoDT)

Kolibree: http://www.kolibree.com/en/

Onvi says it has created the first smart video toothbrush

http://www.bizjournals.com/chicago/news/2016/12/06/chicago-startup-onvi-smart-video-toothbrush.html#i1
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What can we learn from 
aggregated data?

Big Data – just hype?
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Data Cemeteries è Sources of Knowledge 

"ensuring that electronic repositories become valuable resources 
rather than expensive investments that are quickly ignored” 

Van Knippenberg, D., Dahlander, L., Haas, M., & George, G. (2015). Information, Attention, and 
Decision Making. Academy of Management Journal, 58(3), 649–657. 

Steps
– interoperability = connectedness
– standardization
– data stewardship

We need to educate decision makers about this!
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Atul Gawande on the potential of information for health

kinds of information that matter to your health and well-
being over time, information about the state of ...
– your internal systems, e.g. imaging, lab-test results
– your living conditions, e.g. housing, environment
– the care you receive, e.g. medications, treatments
– your behaviors, e.g. sleep, exercise

“The potential of this information is so enormous it is 
almost scary.”  

Atul Gawande: The Heroism of Incremental Care, The New Yorker, 2017, 
http://www.newyorker.com/magazine/2017/01/23/the-heroism-of-incremental-care
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What can be done with Big Data?

Mayo Clinic (59,000 employees) + UnitedHealth Group 
($122 billion corporation) + Optum Labs:

$300m research study over 5 years: 
repeated in hours, same result

https://www.optum.com/optumlabs/research-principles.html
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Why data is a key economic resource

“The fact that data can be 
shared, used and reused an 
unlimited number of times (it 
is ‘non-rivalrous’ in 
consumption) makes it an 
especially valuable resource.”
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.. the value of publicly funded datasets is maximised where (de-identified) 
data are freely available to researchers, where data is updated regularly 
and where investment in good data management and curation practices 
ensure that data is FAIR (Findable, Accessible, Interoperable, Reusable). 
Conversely, their value is greatly diminished if access is difficult or denied, or 
if the data are not curated well.
For example, oral (dental) and medical clinicians are unable to share 
crucial healthcare information about mutual patients in their care, 
resulting in sub-optimal patient outcomes13,14 
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Vision of a 
Dental  Education Data 
Warehouse

Credit: Marc Triola, MD
Associate Dean for Educational Informatics
NYU School of Medicine
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The Big Data Context: Dental Education

North America alone
– 60+ dental schools 
– 20,000 dental students
– 500 residents
– 167,000 dentists 
– 50,000+ patient visits/typical dental school/year

“big-data science for education” 
“learning informatics”

The Patient Will See You Now: The Future of Medicine is in Your Hands 
Eric Topol
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The Big Data Context: Dental Education

Australia alone
– 9 dental schools 
– 20,000 dentists 

Sydney (WCOH)
– 500 dental students
– 371 residents, VDO & clinical educators
– 150,000 dental visits/yr

“big-data science for education” 
“learning informatics”

The Patient Will See You Now: The Future of Medicine is in Your Hands 
Eric Topol
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We collect a LOT of Data in Dental Education

– Big Data and analytics can help us produce better dentists.
– Learning analytics methods to derive actionable knowledge 

from a sea of data.
– Patient health outcomes are the ultimate indicator of the 

effectiveness of dental education.

“There’s an entire industry devoted to measuring how important 
my research is, with impact factors of papers and so on. Yet, we 
don’t even collect data on how I am teaching.” 

Carl Wieman, Nobel Prize winning physicist (Science Vol 340 April 19, 2013)
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Examples: Professionalism, Admissions, Simulation

Does unprofessional behavior in medical school predict 
disciplinary actions by the state licensing boards?

M Papadakis et al NEJM 2005

Are DAT and GPA predictors for clinical performance?

Do virtual case simulations improve the quality of patient history 
taking by dental students?

Does simulation clinic performance correlate with the survival time 
of restorations?
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Data Cemeteries è Sources of Knowledge 

‘Education Data Warehouse’
– comprehensive picture of all learners 
– detailed information on the content of our 

curricula, assessments
– information about a person’s performance, 

strengths, weaknesses, interests, experiences
– model a student’s ‘educational genome’ 
à guide future learning

Marc Triola
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Dental Education Data Warehouse for "personalized learning”  
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Continuous Improvements

Vision of a Learning Health System
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Learning Health System (LHS)
Health systems--at any level of scale--become learning systems 
when they can, continuously and routinely, study and improve 
themselves

Perspective:  Jan 3, 2013
“Code Red and Blue — Safely Limiting 
Health Care’s GDP Footprint”

Arnold Milstein, M.D., M.P.H.
…U.S. health care needs to adopt new 

work methods, outlined in the Institute of 
Medicine’s vision for a learning health 
system…
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A Health System That Can Learn

– Every patient’s characteristics and experience are 
available for study

– Best practice knowledge is immediately available to 
support decisions

– Improvement is continuous through ongoing study

– This happens routinely, economically and almost 
invisibly

– All of this is part of the culture

Charles P. Friedman, PhD
Josiah Macy, Jr. Professor of Medical Education
Chair, Department of Learning Health Sciences

Professor of Information and Public Health
University of Michigan
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The LHS Must Do This

Assemble
Relevant Data

Take Action to 
Change Practice

Interpret
Results

Analyze
Data

Deliver Tailored 
Message

A Problem of 
Interest

Decision to Study
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Not This

Assemble
Relevant Data

Take Action to 
Change Practice

Interpret
Results

Analyze
Data

Deliver Tailored 
Message

A Problem of 
Interest

Decision to Study

Journals?
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How can we accelerate 17 years to 17 months?
Converting data cemeteries to sources of knowledge

Screen Shot 2015-
02-21 at 6.47.53 PM
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What are the barriers?
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Ownership of Data

https://medium.com/access-matters/my-device-my-body-my-data-4e158f8dfcec

The Patient Will See You Now: The 
Future of Medicine is in Your Hands 
by Eric Topol
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Data Stewardship
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Re-identification

We randomly sampled 5,000 numbers from our crowdsourced MetaPhone
dataset and queried the Yelp, Google Places, and Facebook directories. With 
little marginal effort and just those three sources—all free and public—we 
matched 1,356 (27.1%) of the numbers. Specifically, there were 378 hits (7.6%) 
on Yelp, 684 (13.7%) on Google Places, and 618 (12.3%) on Facebook.
http://www.theatlantic.com/technology/archive/2013/12/stanford-researchers-it-is-trivially-easy-to-match-metadata-to-real-people/282642/ 



Garbage in Garbage Out

FT Magazine: http://www.ft.com/intl/cms/s/2/21a6e7d8-b479-11e3-a09a-00144feabdc0.html
Nature: http://www.nature.com/news/when-google-got-flu-wrong-1.12413#/fever
The Conversation: https://theconversation.com/social-media-for-tracking-disease-outbreaks-fad-or-way-of-the-future-66401
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Analyzing qualitative data

Stephen Cohen on Big Data: Full talk from Wired 2012
https://www.youtube.com/watch?v=VVw2RMun-ss

qualitative data = hows & whys

transform qualitative à quantitative: shallow shadow of original form
e.g. toothache

humans explain context when communicating

computers get context during design from engineers
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Privacy  “big-data authoritarianism”

http://en.wikipedia.org/wiki/Future_Attribute_Screening_Technology
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Super AI
Bostrom, Nick: Superintelligence: Paths, Dangers, Strategies 

http://www.theguardian.com/technology/2015/feb/20/internet-of-things-artificially-intelligent-stephen-hawking-spike-jonze#img-1

Screen Shot 2015-
02-21 at 6.47.53 PM
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What would an EHR system look like that 
dentists suddenly can’t live without?

Paraphrased from:
When lead engineer of I.B.M.’s Watson’s health team, Eric Brown, was 
asked what the equivalent of the “Jeopardy!” victory would be in medicine, 
he responded:

“It’ll be when we have a technology that physicians suddenly can’t live 
without,”

http://www.nytimes.com/2015/03/22/opinion/sunday/why-health-care-tech-is-still-so-bad.html?_r=0

Current and Future Work
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Clinical Decision Support Systems

A Clinic-Randomized Trial of a Clinical Decision Support System to Improve Dental Provider Delivery 
of Brief Tobacco Interventions and Quitline Referrals

Principal Investigator: Brad Rindal, Healthpartners and Heiko Spallek, University of Sydney
Funding Source: National Institute of Dental and Craniofacial Research (NIDCR) - U01DE026135
Award Period: 8/2/2016 – 7/31/2020
Award Amount: $2,488,348

Cloud-based Knowledge-as-a-Service 
directly integrated into a dental EHR to 
support dental providers’ delivery of 
tobacco cessation interventions 
https://projectreporter.nih.gov/project_info_description.cfm?aid=9156468
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Cloud-based Dental EHR

Dental schools at the Universities of Michigan, Pittsburgh 
and North Carolina have partnered with Internet2 and ICE 
Health Systems to develop a cloud based electronic health 
record for dental education.

ICE Health Systems on Internet2
http://www.internet2.edu/products-services/cloud-services-applications/ice-health-systems/

Patients and care providers can 
all view the record for 

emergencies and consultations. 
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Contact
Heiko Spallek
heiko.spallek@sydney.edu.au 

+ 61 439 320 490

C24, 1 Mons Rd. 
Westmead NSW 2145
Australia

http://bit.ly/Heiko-Spallek

Today’s slides:
http://bit.ly/AIDPH-Spallek


