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Disclosures

Chief Strategist, 360Fresh, Inc.  & co-founder
semantic mining of medical records 

predict risk of non-adherence, readmission, clinical deterioration, 

adverse care trajectory…

Co-founder of CalRHIOCo-founder of CalRHIO
health information exchange (HIE)

UC Berkeley/CITRIS

BOD of Lumetra Health Solutions

BOA California Telehealth Network (CTN)
State-wide broadband Telehealth project in California
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Sense-making

Number Crunching

Data Storage

Underlying Trends: Bell’s Law –

New computer class every 10 years

year
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Streaming Info.

Granularity

Cyber-Physical Link

Productivity

Interaction

Enabled by technological opportunities & advances

Smaller, more numerous and more intimately connected

Ultimately used in many ways not previously imagined

Ushers in a new kinds of applications, capabilities, and services

‘60s ‘70s ‘80s ‘90s ‘00s
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Complexity of Re-admisssions
(not exhaustive!)

Int J Cardiol. 2008 Apr 10;125(2):220-31. Epub 2007 Jul 26. High impact of depression in heart failure: Early diagnosis and 

treatment options
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Complex process of care (e.g. case of CHF)

Case Study:  Admitting Diagnosis



Readmissions, Care Setting, and the Role of 

Technology

� ANALYTICS

� EMR

� ANALYTICS

� EMR

� ANALYTICS

� CARE MODELS� EMR

� DIAGNOSTICS

� HIEs

�

� DIAGNOSTICS

� MEDICAL DEVICES

� TELEMEDICINE

� HOME HEALTH

� HIEs

� MEDICAL DEVICES

� MOBILE DEVICES

� RPM / TELE-CARE

� SELF CARE

� SERVICE MODELS

� SOCIAL MEDIA
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The Role of  Medical DevicesThe Role of  Medical Devices

AQUADEX

SYSTEM



Technology: Remote Care Today

Remote, but tethered

Extension of sight & sound

All care at the device

Challenging workflow

Limited “presence”

Low knowledge mobilizationLow knowledge mobilization

No analytics

No context sensitivity

Scaling problems

9

Tandberg InTouch

Health



Emerging Technology:  Devices + Mobility

activity level 

apnea 

balance 

blood pressure (continuous) 

blood pressure (noninvasive) 

caloric intake 

communication communication 

FEV1 /spirometry

fluid status 

glucose & HbA1C 

heart sounds 

location 

medication compliance 

metabolism 

oximetry 

pollen 

respiratory rate 

sleep phases 

sleep quality 

vital signs

Philometron “smart patch” 
(Source: MIT Technology 
Review)

Triage Wireless (Sotera now).

HealthPia

Cuff-less, Continuous 

BP monitor

Dr. Harry Asada, MIT
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More Remote Care 

CardioNET, Inc.Proteus Biomedical (Raisin).

VG-Bioinformatics

©  2008-2010   All rights reserved 360Fresh, Inc.



Serious Games for Health Behavior
Brain Health, Education, Quality, Wii-hab

Gaming & Simulation can effectively 
teach & bring people together

Peer pressure can be a strong 
motivator for behavior & change

Games can scale to societal levels

Games can be combined with real life, 
devices, and knowledge.

GamerciseHappy Neuron, for Humana

devices, and knowledge.

Games can raise self efficacy
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Readmissions:  The problem of Data

CHART REVIEW REQUIRED
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Analytics:  360Fresh, Inc.
Computational chart review

for assessing and predicting

risk

―UT Southwestern Medical (Dallas)
―Large Hospital in New York (Pediatrics)
―Hospitals in California and Chicago

1

2
Projects

6/7/2010

―Joint studies with university medical 
centers
―Ongoing NCI/NIH Project

3

Nutrition 

Services needed
Support

Services needed

Weight 

management 4
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Case study: Asthma readmission

Vitals: 

Temperature Temperature (F) degrees F(last 24 

Risk stratification

Measure

Model 2Model 1

neighborhood.  

Enterprise EMR-Visit notes
Clinical Data

Warehouse

Extract
(Oracle, MS 

or EPIC ETL)

- Informant: Mother
- Chief Complaint: fever, diff breathing, 
vomiting
- History of Present Illness: John i
likely aspiration pneumonia/hypoxia. He was at 
his baseline until about 4 days PTA when he 
developed fever, cough, resp distress, and 
vomiting (bilious on). Mom gave him his 
Pulmicort and albuterol without 
improvement.
- ER Course: In the ER had T 102, ox sat 93%, 
RR 30's.
Given albuterol, IV Solumedrol. CXR 
showed R perihilar infiltrate worse that on prior 
xrayInterval History Since admission has 
continued to do well on CPAP; a trial off yest 
pm resulted in resp decompensation. Has had 
multiple admits for resp distress/fever. 
-Social – Family lives in a poor 
neighborhood.  Enterprise EMR-Visit notes

Admission

- Chief Complaint: fever, diff breathing, vomiting

- History of Present Illness: John 

likely aspiration pneumonia/hypoxia. He was at his 

baseline until about 4 days PTA when he developed 

fever, cough, resp distress, and vomiting (bilious 

on). 

- ER Course: In the ER had T 102, ox sat 93%, RR 

30's.

Given albuterol, IV Solumedrol. CXR showed R 

perihilar infiltrate worse that on prior xrayInterval

History Since admission has continued to do well; a 

trial off yest pm resulted in resp decompensation. 

Has had multiple admits for resp distress/fever. 

-Social – Family lives in a poor neighborhood.  

EMR-visit notes

Data integration 

& pooling

Vitals: 

1

2

Heart Temperature Temperature (F) degrees F(last 24 

hours) 

09-Jan-2008 08:00 97.2 

08-Jan-2008 21:00 97.8 

08-Jan-2008 17:00 98.4 

08-Jan-2008 12:50 97.2 

Heart Rate Rate(last 24 hours) 

09-Jan-2008 08:00 93 

08-Jan-2008 21:00 134 

08-Jan-2008 17:00 114 

08-Jan-2008 12:50 118 

Risk Estimation

ER visitsReadmit

Nutrition 

Services needed

Transitional 

Care & supportWeight 

management

R

Risk assessment &

outlier 

Home Care Surveys

Home Care / Surveys

Vitals: 

Temperature Temperature (F) degrees F(last 24 

hours) 

09-Jan-2008 08:00 97.2 

08-Jan-2008 21:00 97.8 

08-Jan-2008 17:00 98.4 

08-Jan-2008 12:50 97.2 

Heart Rate Rate(last 24 hours) 

09-Jan-2008 08:00 93 

08-Jan-2008 21:00 134 

08-Jan-2008 17:00 114 

08-Jan-2008 12:50 118 

EMR vitals & labs

3

4

Heart 

Failure Risk 

Dictionary
Cancer Care 

Risk 

Dictionary

Asthma

Risk 

Dictionary

At-risk patients & 

Enrollment
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Case study: 360Fresh identified Cancer patients at risk of non-

adherence prior to each visit

16

Risk estimation over multiple visits

20.00 

25.00 
fatigue

pain

Dominant Risk-factor Analysis for Non-adherence

• Visualization tailored  to 

physician or case mgr. or 

practice

6/7/2010

-

5.00 

10.00 

15.00 
noncom
pliance

employ
ment

single

hospitali
zation

social

selfimag
e

drug_se
eking

financial

falloff

emotion

SE-GI

RiskFactors

Avg

Red Line = mean risk 

for similar patients 

Green area = 

Dominant risk 

factors

—Risk-algorithm predicted  risk of 

non-adherence

—Identified likely dominant risk 

factors

—Individual patients, many sources 

of data analyzed.
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Case Study: Risk Factors and likely 

predictors of Readmission

17

1.5

2

2.5

Odds and likely predictors

6/7/2010

0

0.5

1

Odds Ratios

Outcome predictors:  social, financial and living conditions 
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What case managers see

RETURNING PATIENT

NEW 

PATIENT

RISK FACTORS 

DETECTED

Strength of specific risks 

(multiple formats)

Patient risk 

calculated from  

existing data
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Services & the Business of Health Care

Measurement (QI)

Publicity (QR) � Brand

Value-based payment � CMS

New Business Relationships

& Models

Warranties, Telecare,Warranties, Telecare,

ACOs, gainsharing

ANALYTICS = New Basis of 

Competition & Operation
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Ravi Nemana
Chief Strategist

For further Information:

6/7/2010All Rights reserved by 

360Fresh Inc. 

Chief Strategist
360Fresh, Inc.
510-316-1789
ravinemana@360fresh.com



“New” tools and methods for influencing behavior

Use marketing and knowledge 
mobilization tools and methods 
to improve health literacy, self-
efficacy, prevention.
Haskell WL, et al. Circulation 89:975-990, 
1994

Advertising techniques for 
patient safety, quality of care, 
adverse events, infection control, 
etc. 
Maibach et al Prev Chronic Dis 2006 Jul
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