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From Bloodletting to Bloodless











If we feel ok, 
we think we’re ok 



Then health happens.



1000 years ago
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Today



Today



Birth Broken Arm FeverBack Pain Death

Periodic Issues, 
Extreme Intervention



1,000 years ago Amazing Progress Today









1,000 years ago Same Feeling, 
Similar Understanding

Today















and the Problem is...

Increasingly complex systems 
Tool and Methodology gap 

Decision makers are swamped with conflicting data 
Our work is increasingly multi-dimensional 
(not a flat decision space) 

Artifacts driving decisions need to be coordinated, presented 

Minimal transparency into key health metrics















Dreary Old Manhattan…









Communication Issues



Inaccurate Information



Creation in Isolation



Privacy Concerns



Episodic Review



Patient Noncompliance



What happens when you 
leave the doctor’s office?







Less than 1% of your care activities 
happen with your doctor



Less than 1% of your care activities 
happen with your doctor

YOU
the other 99% is up to



The Surveillance Invasion













Smart Sensors













Life first. 
Health a distant second.



Humans don’t want to think about health.



But we can train robots 
to think about it,  

to be the hyper vigilant… 

for us.



It’s the mundane, 
everyday, 

minute details, 
mindless, 

invisible tasks… 

Crappy for humans. 
Perfect for machines.



Then humans concentrate on 
the important stuff.



Focus on your dreams.





All of our data will be captured beautifully, 
without us knowing it.



All of our data will be captured beautifully, 
without us knowing it.

And when we have to input data, it will be a 
highly lubricated experience.









The data will be human and
machine readable.



The data will be human and
machine readable.

…structured, longitudinal, accessible, 
accurate, always updating…





The baseline will be ground truth 
(versus our current guesses).
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The baseline will be ground truth 
(versus our current guesses).

It includes all of my data.



The baseline will be ground truth 
(versus our current guesses).

It includes all of my data.
Life data.





My healthcare will help me understand 
my health status, needed behavior 

changes, and personalized care plans.



My healthcare will help me understand 
my health status, needed behavior 

changes, and personalized care plans.

… and also help my entire care team.



The treatments, my care plans, 
will dynamically evolve based on 
my ever-changing health status.



I will own, or co-own, my healthcare data.





I can proxy it to any person, 



I can proxy it to any person, 
any organization,



I can proxy it to any person, 
any organization,

any service,



I can proxy it to any person, 
any organization,

any service,
parts or whole,



I can proxy it to any person, 
any organization,

any service,
parts or whole,

for today, tomorrow, or forever.



I will see health in advance.













Sensors throughout

1988



Sensors throughout

2018



Sensors throughout

2028







Hair Follicles

Urinalysis
GI Tests

Visual BP, Heart Rate
Micro Facial Expressions

Blood 
Flow

Weight

Biome

Glucose



Bathroom…

�77





Heart Disease 

Stroke 

Diabetes 

Parkinsons 

Alzheimer’s



Heart Disease 

Stroke 

Diabetes 

Parkinsons 

Alzheimer’s







Nature, Nov 2018  
Reflecting Health, Smart Mirrors for Personalized Medicine  

https://www.nature.com/articles/s41746-018-0068-7

Kohler, Jan 2019  
Smart Mirror w/Voice  

https://www.us.kohler.com/us/smarthome/content/verdera.htm







The nose

and breath 

are windows 
into our health





my’iome pill



From Data 
to Algorithm 
to Measurement 
to Policy





Standard 
Health Data 
Elements



What is Health Data?



What is Health Data?



Health Data is any information  
about a person’s life 
that assists in making decisions 
about health and wellness.



Health Data is



Health Data is standardized.



Health Data is standardized.

Well….



CDA 
Blue Button 

CCD
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CDA 
Blue Button 

CCD FHIR



1 United Kingdom Has a Standard Health Record

2 Switzerland Has a Standard Health Record

3 Sweden Has a Standard Health Record

4 Australia Has a Standard Health Record

5 Germany National Identified but no SHR

6 Netherlands In Process of Creating a SHR

7 New Zealand In Process of Creating a SHR

8 Norway Has a Standard Health Record

9 France Has a Standard Health Record

10 Canada Has a Standard Health Record

11 United States Does not have a SHR

Overall Health System Ranking of 
11 Industrialized Countries



#1: United Kingdom 
Summary Care Record (Est. 2010: 97% adoption) 
• Provides a well-understood and unambiguous representation of critical and core information 
• Provides medication list, adverse drug interactions, and allergies 
•Outcomes: 73% agreed that the SCR helped avoid medication errors, In 87% of encounters, SCR 

provided information that would otherwise be unknown, 92% agreed that SCR has improved service 
provided to patients 

#2: Switzerland 
Statutory Health Insurance Smart Card 
• Established in 2007 by the eHealth Strategy for Switzerland 
•Digitally encodes summary information for the patient and all necessary administrative data  
• Pilots since 2010 storing summary information on the card (National Identifier, Allergies, Diagnoses, 

Medications) 

#3: Sweden 
National Patient Summary (NPÖ) 
• Established in 2008 
•The NPÖ makes patients’ health records available to all authorized care staff nation-wide  
•NPÖ provides a centralized repository of patient summary data (Medication list, Diagnoses, Care 

contacts, Documentation and test results) 
• Information transferred according to the same standard with coordinated data entry templates









#11: United States 
No Standard Health Record 
•US has failed to define a key component found in all top-

performing healthcare systems 
•A common operational picture of the patient does not exist 
•What does exist is fragmented, non-standard, and poorly shared 

Result = Health Information Exchange (HIE) chaos 
•Over 120 incompatible private and regional HIEs 
• Significant questions around standards, data models, mapping, 

terminology, exchanging, merging, storing, securing, and 
authorizing 3rd party access



Establish + Evolve SHR
Social/Environment 
Marital status 
Income level  
Education/Literacy level 
Food status/security 
Transportation availability 
Household hazards (e.g. guns, 
swimming pool, trampoline) 
Housing situation/security 
Employment status/security 
Social isolation/exclusion 
Domestic violence or abuse 
Risks to patient, provider, or third 
party 

Behavior 
Mental Health 
Physical activity 
Smoking status* 
Drug and alcohol use 
Medication compliance 
Sexual behavior (incl. preference) 

Heredity/Genetics 
Family health history 
Genetic information (TBD)

Identity 
Patient name(s)* 
Date of Birth* 
Local System Identifiers 
Biometric identifiers (Photograph, fingerprints, 
etc.) 
Address(es) (allow for special situations: homeless, 
migrant worker) 
Telephone number(s) 
Email and other e-addresses Emergency 
contact(s) 
Matrilineal name (?) 
Legal guardian (if minor) 
Languages* (incl. preferred) 
Race/ethnic group* 
Religious practice (i.e. Atheist, practicing) 
National origins 
Gender (Self-attributed)  
(if needed, include Phenotypic, Genotypic, 
Phenotypic, Legal, Administrative genders) 

Preferences 
Consent for data sharing 
Healthcare proxy 
Advance directives 
Health goals* 
Preferred pharmacy 

Health Status 
Current medications* 
Allergies, Sensitivities, Contraindications, 
Intolerances (drug*, food, environ)  
Problems * 
Concerns* 
Plan of care* 
Medical appliances or devices* 
Disabilities/Activities of Daily Living 
Biometrics (weight, height, head 
circumference, length (pediatric)) 
Vital signs* (BP, temperature, HR, SPO2) 
Hospitalizations (SHR completeness score 
includes current and trailing year only) 
Procedures* 
Immunizations* 
Outpatient encounters  
Lab tests and results (recent)* 
Other assessments 

Support 
Payment source 
Insurance (incl. identifier(s)) 
Care team members* 
Resources (social support groups, food 
support, housing support, religious 
groups, etc.)

Oncology, Genomics, PC = Top Priorities 
SHR v1 
* ONC Common Clinical Data Setstandardhealthrecord.org



SHR Construction 
 
Simple and prescriptive specification 

•Rooted in clinical practice 

•Rendered to be understandable and verifiable by clinicians 

•Largely structured data (for computability), with narratives 

Leverage existing data-in-motion standards 

•Bi-directional mapping to FHIR, C-CDA, Blue Button JSON 

Informed by US and International precedents 

•ONC Common Clinical Data Set (CCDS) 

•UK Summary Care Record & others



Standard Health Record Changes the Game 
 
Focusing on exchange standards alone has been 
ineffective because vendors and providers have not been 
pushed hard enough to standardize health data 

Providing a clear target in the form of a well designed, 
computable, digital standard health record will cause a 
10x acceleration in health data interoperability in the US



Data 
Completeness

Standard 
Health Data 
Elements







Data Completeness



Data Completeness Continuum



Data Completeness Continuum







Determinants 
of Health

Data 
Completeness

Standard 
Health Data 
Elements



21%

11%
7%

38%

23%











determinants of health.org





60,000 ways a human fails 

60,000 encounters



60,000 ways a human fails 

60,000 encounters



60,000 ways a human fails 

60,000 encounters



Next up for designers, engineers, clinicians, and policy wonks: 

Determine the Top 100 health signals, encounters

Public Health Policy Clinical Research Primary Care Visit Emergency Dept Urgent Care Visit Inpatient Visit





Standardize the data.



Standardize the measurement.

Standardize the data.



Standardize the algorithms.

Standardize the measurement.

Standardize the data.



Standardize primary care.

Standardize the algorithms.

Standardize the measurement.

Standardize the data.





Primary Care Manifesto by Juhan 
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Primary Care Manifesto by Juhan 

1. Help the patient own, control, and understand their complete, merged, 
accurate, timely, digital standard health record.
This helps the patient own their health.

2. Help the patient understand their health status, any needed behavior changes, 
and their personalized care plan.
This helps the patient to manage their health.

3. Help the patient access health services via text, email, voicemail, telephone, app, 
walk-in, drive thru, by appointment, and EMS.
Make health easier.

4. Help the primary care clinician to accurately diagnose, explain, educate, and 
work with the patient on a consensus standard of care plan.

5. Standardize Primary Care digital health data in the United States and in the 
world by 2020 to begin to achieve #1, #2, #3, and #4 on any standard smartphone.





Control Data
The patient should 
own their data, 
own care plan, and 
control who sees it. 
 
Legally, this may mean 
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The patient should 
own their data, 
own care plan, and 
control who sees it. 
 
Rarely the case. 

NH

http://www.healthinfolaw.org/comparative-analysis/who-owns-medical-records-50-state-comparison

Control Data



Can a patient legally own their health record?



Can a patient legally own their health record?
 
We're surrounded by closed, proprietary 
terminologies used in all modern 
healthcare records. 



Can a patient legally own their health record?
 
We're surrounded by closed, proprietary 
terminologies used in all modern 
healthcare records. 

So we, the patients, need a terminology license. 
Then our health record is in legal reach.



HCAHPS measures the past.



Today



Tomorrow





Today



http://catalyst.nejm.org/physician-led-coaching/

TomorrowToday



Patient Experience HCAHPS 2020 
 

New measurements + goals.



Patient Experience Metrics 

Chief complaint response submitted from anywhere in the world, 
at any time, with a response instantaneously from RN-bot + 
within 5 minutes from a clinician 

Primary care diagnosis has a 99% hit rate (clinician + algorithm 
working together) 

Receive an encounter receipt within 5 minutes of session 
completion. Asynchronous updating if required. 



Clinician Experience Metrics 

Practice from anywhere, any time, for how long I want. 

In concert with the patient, care team, and services, correctly 
diagnose the issue 99% of the time, at the time of encounter. 

Near hands-free data collection and automation, 
recommendations, and medical record pre/during/post-
encounter.



This also assumes we know the key problems 
of Healthcare. 
 
Assessment, measurement requires problem 
definition.



Healthcare Problems Enumerated



Health Problem #01 
Americans do not all have access to Primary Care. 
[Everyone needs Primary Care. Everyone!] 

#02: Too many Americans can't navigate the healthcare system. 
[It’s too damn complicated!] 

#03: Healthcare price data is not standardized. 

#04: Prescription drugs prices are too high. 

#05: Virtual Primary Care is only on 0.3% of smartphones in 
2017. 

#06: Too few Massachusetts residents can walk to their 
community health center. 

#07: There too few Health Centers and too many Health 
Clinics in Massachusetts.

#08: Medical Schools are not collaboratively 
standardizing the health data, health metrics, 
and health system algorithms used to care for 
human beings. 

#09: Patients don’t own, manage, and fully 
control their personal health record. 

#10: Too many Americans die from Opioid 
Use Disorder. 

#11: Mental health is not integrated into 
everyday healthcare. 

#12: Too many Americans eat shit (ie, are not 
eating real food). 

#13:  Too many…



100% Primary Healthcare = 70% Virtual PC + 30% In-Person PC 



Aging Cycle
20th century

Diminishing Health, Gradual Deterioration
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1 I’m well 2 Am I sick? 3 Yes, I’m sick. 
Need help

4 Getting help 5 Recovery 6 Feel well

Level of Sickness

Traditional Healthcare

Time

Follow-up

Urgent Care Visit



1 I’m well 2 Am I sick? 3 Yes, I’m sick. 
Getting treatment

4 Recovery 5 Feel well

Level of Sickness

Virtual Primary Care

Time

Texts w/clinician



…history 1 Am I sick?

2 Yes, I’m sick. Getting treatment

3 Recovery 4 Feel well

Level of Sickness

DocBots + Virtual Primary Care

Time

Are you feeling 
better than 
yesterday?

Let me ask you some 
more questions

Is your 
prescription 
helping? How are your 

symptoms today?

Let’s find you 
something better.

What 
was 
that?

DocBot

Texting w/clinician



1 I’m well 2 Am I sick? 3 Yes, I’m sick. 
Need help

4 Getting help 5 Recovery 6 Feel well

Traditional Healthcare

Follow-up

Urgent Care Visit

1 I’m well 2 Am I sick? 3 Yes, I’m sick. 
Getting treatment

4 Recovery 5 Feel well

Virtual Primary Care Texts w/clinician

-2 months 1 Am I sick?

2 Yes, I’m sick. Getting treatment

3 Recovery 4 Feel well

DocBots + Virtual Primary Care



Aging Cycle
iGeneration

Sustained Good Health, Very Rapid Deterioration
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We are the must underutilized resource in healthcare.
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standardize data collection

differential diagnosis

treatment selection

health encounters





Juhan Sonin 
juhan@mit.edu
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