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THE SMART WORLD
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THE SMART WORLD
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• World population from 7.3 to 7.5 billions

• Almost 5 billions mobile users (66% penetration on the 
whole world population, +15% from 2016).

• 2.5 billions (penetration 34%) active accounts on 
social media (+3% from 2016)

• 7% increase people active using social media on 
personal smartphones



DIGITAL IN EUROPE
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N of mobile connections > population



WEB TRAFFIC SHARE
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Decrease	  in	  Laptop/Desktop	  users	  and	  
increase	  un	  mobile	  phone	  users



WORLDWIDE DISTRIBUTION OF MOBILE TRAFFIC
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High-income countries are 
below the world global average



MOBILE USE
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THE	  GLOBAL	  AVERAGE	  NUMBER	  O	  MOBILE	  
CONNECTIONS	  COMPARED	  TO	  POPULATION	  

IS	  100%



DIGITAL DIVIDE
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DIGITAL DIVIDE

• Younger people use social media more than
older people but there are many users in 
older categories

• Gender difference is almost
disappearing
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SOME SCARING DATA FROM ITALY
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• Internet search engines like Google are the 3rd  
source of information (51,4%)

• Facebook is the fifth (43,7%).

• Among younger people: 
• First: Facebook (71,1%)
• Second: Google (68,7%)
• Fourth: YouTube (53,6%)

Censis 2016



HEALTH MOBILE APPS
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“I don’t know, but I 
can try to find out” is

the default setting
for people with 

health questions. 

27% of internet users and 20 percent of adults have tracked
their weight, diet, exercise routine, symptoms, or another health
indicator online.
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HEALTH MOBILE APPS
• Number of users:

– 2014 à
• 16% of consumers
• 9% use health wearables

– Today à
• 33% of consumers
• 21% use health wearables

• mHealth apps use:
– 60% à weight loss and exercise tracking
– 30% à monitor existing health conditions
– 29% à medication reminder.

• mHealth apps apps help to improve quality of life for:
– 96% of health app users
– 37% of health professionals believe that they will

improve their patients' lives.

12 http://www.marketwired.com/press-‐release/are-‐mobile-‐medical-‐apps-‐good-‐our-‐health-‐a-‐new-‐study-‐research-‐now-‐reveals-‐that-‐doctors-‐2001197.htm



HEALTH SOCIAL MEDIA

Citzens use social media as a 
reliable source of health

information

40% changed
their lifestyle
according to 

advices found
on social media

54% seek
advice on 

online 
communities

90% rely on 
information 

found on social 
media
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WEARABLES
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The number of 
devices connected to 

the Internet was
12.5 billion in 2010, 
making the number

of connected devices
per person >1 (1.84) 
for the first time in 
history. Now they

are 25 billions

You can be 100 
percent identified, 
as an individual, by 

your Fitbit data. 



EXPECTATIONS
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1. Real time communication and information 
(data&document) exchange between patient and 
healthcare delivery

2. Access capabilities able to jump the distance barrier 
between patients and docors

3. Healthcare inclusion for the majority 
1. digital inclusion also of developing countries
2. Distributing healthcare benefits across society (equity)

4. Ability to reach many people in a short time due to the 
acute and emerging demographic challanges to healthcare 
systems

5. Patient-centered approach
1. Patient inclusion in healthcare delivery
2. Increased education capability
3. Services for non-patients (wellness, healthy lifestyle)
4. Moving some health responsibilites to patients



POSSIBLE APPLICATION SCENARIOS
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mHealth for	  
Personalized
eHealth

mHealth for	  
Engaging	  
research	  

participants	  

mHealth for	  
Medical
Education

mHealth to	  
support care	  
delivery



PERSONALIZED MEDICINE

– Personal	  Health	  Records
– Personal	  Health	  Self-‐Management	  Systems
– Tailored	  health	  messaging
– Choice-‐based	  consulting
– Tailored	  telehealthcare



MEDICAL PRACTICE



ENGAGING RESEARCH PARTICIPANTS -
CROWDSOURCING

• Crowdsourcing	  for	  research	  
– e.g.	  attitude	  surveys

• Mapping	  disease	  with	  GPS
– e.g.	  Google	  health

• Pushing	  mass	  public	  
health	  interventions?



EDUCATION



CONCERNS & CAVEATS

RISKS

DATA SECURITY

CONTENT 
RELIABILITY

INAPPROPRIATE 
USE
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QUALITY, RELIABILITY, AND USEFULNESS
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QUALITY EVALUATION (1)
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SPECIALIZED  REVIEW  SITES

http://www.imedicalapps.com/

http://www.rankedhealth.com
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PRESCRIBING APPS

25



GUIDELINES
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Software  are  
medical  devices



GUIDELINES

HOWEVER…

• There is a grey zone of Apps that are not
medical devices and fall outside the 
regulation

• Many of the most risky Apps, such as
uncontrolled and not expert-reviewed
reference books, fall outside the regulation

• The app market is not compatible with 
certification timing

• The user is not aware of quality and 
reliability issues

27



SOLUTIONS FROM THE RESEARCH 
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PICTORIAL SCHEMA 
to represent risks and 

benefits from 
different users’ 

viewpoints

(Bonacina, Marceglia et al, 2014)

APP-SYNOPSIS 
to document and 

certify the 
development cycle

(Albrecht et al, 2013)



SECURITY AND PRIVACY
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• Individuals may have a limited or incorrect
understanding of when data about their health is
protected by law, and when it is not à some health-
related information are stored in places that usually
treat non-health information (e.g., Twitter, Facebook, 
etc) à HIPAA rule does not apply

• Health information collected in more places without
consistent security standards may pose a cybersecurity
threat (of which individuals may be unaware) 

• Who owns the data? Will the makers of the fitness bands
sell personal information? Will it be anonymous and 
aggregated or associated with us by name? What if we
want to contribute our data—to a doctor? To a research
study?



DATA COLLECTION

• Through mHealth apps and wearables 
terabytes of personal health data are 
collected daily 

• They can potentially contribute to many 
health studies

• Data are however collected in a way that 
they cannot be used

• It is still unclear who can use/analyze these 
data

• There is the need to determine “how to find 
the gold in those data”
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INFORMATION SHARING

Communication and data sharing between mobile
personal health applications (mHealth apps) and 

ICTs used by health professionals are not subject to 
specific protocols or regulations.

HL7  standard  (CDA2,  CCD,  PHMR)
ISO  13606-1:2008

FDA  guidance

Safety,  communication and  interoperability gaps

Patient at
Home

Health  
professional
in  Hospital

31
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CHALLENGES

Integrating mHealth applications to EHRs has 
the potential to enable patient-centered and 
home-settled care, and to include patients, 
families, and communities in the care process.

HOWEVER:
1- mHealth Apps for patients and families need 
to be integrated in the “health-IT ecosystem” to 
allow data exchange with available healthcare 

information systems 

2- Data should be collected and analyzed in a 
way that it allows using them for supporting 

decision making, both for patients and 
healthcare professionals



DATA EXCHANGE REQUIREMENTS

Exchange accurate information
• Preserve the original meaning intended by the author. 

Data protection
• Confidentiality (protection from unwanted access), Integrity (transmission 

and maintenance of accurate data), Availability (data accessibility and 
usability upon demand by authorized request), Accountability (traceability of 
responsibility on data content) and Disaster Recovery. 

Interoperability and flexibility
• Technological interoperability (e.g., standard communication architectures), 

and Semantic interoperability (e.g., shared terminologies/ontologies). 

Patient education
• Support patients to both enhance their “health literacy” and to create a 

“culture of custodianship” related to the nature of personal health 
information. 

Research and evidence-based practice
• Ensure the availability of information necessary for establishing the benefits 

and limitations mHealth App-EHR two-way exchange. 

33 Marceglia, Fontelo, and Ackerman, JAMIA 2015
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THE STANDARDS-BASED ARCHITECTURE
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• Data exchange based on structured standards-based documents
• No data storage on the mHealth App
• Only de-identified data are transmitted
• The mHealth App provides access to health information for patients (e.g., Medline 

Plus)

Marceglia, Fontelo, and Ackerman, JAMIA 2015



IMPLEMENTING INTEGRATION

CHALLENGE 1
– CASE STUDY 1 - Integrated platform for 

home monitoring and support for congestive 
heart failure patients 

– CASE STUDY 2 – A prototype of a 
telemonitoring system for patients with 
Parkinson’s disease treated with deep brain 
stimulation (DBS)

CHALLENGE 2
– CASE STUDY 3 – Integrated platform for 

nutrigenomic research

35



HOME MONITORING FOR 
CONGESTIVE HEART
FAILURE PATIENTS

Case study 1

36



PROCESS OVERVIEW

37 Marceglia et al, ACI, 2015



Body

DEFINITION OF THE STANDARD 
DOCUMENT
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Marceglia et al. 2015

recordTarget

author

Information 
Recipient

custodian

Header

…..

Vital Signs

Result

Medical
Equipment

Purpose*

Medication*

PHMR
CDA-2 template

Personal Healthcare Monitoring Report



THE mPHMR TEMPLATE PROTOTYPE
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ORIGINAL PHMR mHealth-PHMR Filled by

PHMR FIELD CONTENT INCLUDED NEW CONTENT
Mobile
app

EHR
system

ClinicalDocument/
id

@root: the organization’s OID
@extension: the ID of the document within
the organization.

Yes, it is the Document OID
/id: @root=“wbb.IDEHR“ X
/id: @extension=“yyyymmddhhmmss+|-ZZzz“ X

ClinicalDocument/
recordTarget/
patientRole

Id,
Addr,
Telecom,
patient/name,
patient/administrativeGenderCode,
patient/birthTime

Yes, but de-identified and biographical
information are masked.

/id: @extension = “pID” X X
/addr: @nullFlavor="MSK" X
/telecom: @nullFlavor="MSK" X
/patient: @nullFlavor="MSK" X

ClinicalDocument/
author

time, assignedAuthor/id
assignedAuthor/addr
assignedAuthor/telecom
assignedAuthor/assignedPerson
assignedAuthor/representedOrganization

Yes but de-identified. It can be patient or
caregiver. The phone number refer to the device
where the mobile app is installed for the use at
home

/id: @extension = “uID” (pID or cID) X

/telecom: @value=”tel:+39xxx-xxxxxxx” X

ClinicalDocument/
custodian

assignedCustodian/representedCustodianOrga
nization (id,name, telecom,addr)

Yes, it is the EHR system that will receive the
document. WebBioBank is organized into
Operative Unit (O.U.)

/id: @extension=”IDOU” X
/name: @extension=”OUname” X
/addr: @nullFlavor="MSK" X
/telecom: @nullFlavor="MSK" X

ClinicalDocument/
InformationRecipient

ClinicalDocument/InformationRecipient/inten
dedRecipient (id, telecom,addr)

ClinicalDocument/InformationRecipient/inten
dedRecipient/informationRecipient (name)

Yes, it is the EHR system that will receive the
document. WebBioBank is organized into
Operative Unit (O.U.)

/id: @extension=”IDOU” X
/name: @extension=”OUname” X
/addr: @nullFlavor="MSK" X
/telecom: @nullFlavor="MSK" X

DocumentationOf/
ServiceEvent

@classCode = “MPROT” (Monitoring
Program)
/effectiveTime/low
/effectiveTime/high

Yes, it does not refer to a doctor’s appointment but
to a home monitoring program using mHealth app.

/serviceEvent: @classCode="MOBILE" X
/id: @extension="IDtDCS_app_APPcontent" X
/effectiveTime/low @value="dd/mm/yyyy
hh:mm:ss AM"/> X

Marceglia et al, ACI 2015; Rossi E et al, ICHI 2015



• «Clinical Document»/element ->
Anonymous patient and author

40

mPHMR TEMPLATE: HEADER



mPHMR TEMPLATE: BODY

• Section «Result» / element «Observation» -
> patient evaluation result

41



mPHMR TEMPLATE: BODY

• Section «Medical Equipment» -> 
smartphone and app details

42



DATA MODEL
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Person

+personID:	  Int
+userName:	  String
+password:	  String
+name:	  String
+updateCredentials
+verifyCredentials

Patient

+openMRSID:	  int
+patientProfile:	  Profile

Caregiver

+contact:	  String
+enabledToAccess:	  Boolean

Profile

+breakfastTime:	  time
+lunchTime:	  time
+dinnerTime:	  time
+getUpTime:	  time
+sleepTime:	  time

Activity

+activityID:	  int
+prescriptionID:	  int
+activityCode:	  activityDictionary	  (int)
+preferredTimeType:	  boolean
+preferredTime:	  time
+frequency:	  int
+dose:	  float
+totalNumber:	  int
+startingDate:	  date
+otherindications:	  Text
+convertPreferredTime
+resolveFrequency
+retrieveactivityFromCDA

ActivityType

+activityTypeID:	  int
+activityTypeName:	  String
-‐memberName

ActivityDictionary

+activityCode:	  int
+activityName:	  String
+Strength:	  int
+Units:	  String
+Form:	  String
+activityTypeID
+getActivityType:	  activityCode

Prescription

+prescriptionID:	  int
+patientID:	  int
+prescriptionDate:	  date
+signature:	  String
+representedOrganization:	  String
+retrieveLastPrescription
+verifyDate
+writeFromCDA

CalendarEvent

+eventID:	  int
+activityID:	  int
+eventDate:	  date
+eventTime:	  time
+completed:	  boolean
+createNew:	  activity,	  Prescription
+setAsCompleted
+createNotification
+retrieveNextActivity
+verifyTime

Observation

+observationID:	  int
+observationName:	  String
+observationClassCode:	  String
+observationMood:	  String
+observationCode:	  SNOMED
+observationCodeSystem:	  String
+observationUnit:	  String
+observationValueType:	  String

Device

+deviceName:	  String
+manufacturer:	  String
+deviceType:	  SNOMED
+deviceCodeSystem:	  String

EntryRelationship

+observationID1:	  int
+observationID2:	  int
+EntryRelationshipTypeCode:	  String
+EntryRelationshipDescription:	  String

Measurement

+participant:	  Device
+effectiveTime:	  time
+observationID:	  int
+observationValue:	  String
+activityID:	  int

Marceglia et al, ACI 2015



IMPLEMENTATION
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SIMULATION CASE STUDY!

No#Service #########10:37#AM #############73%

My#Activity#CalendarMenu

My#Health#Status

My#Activity#Calendar

Get#Info

In#case#of#Emergency
ICE

Receive#my#new#
prescription

See#my#activity#
calendar

No#Service #########10:37#AM #############73%

Receive&my&new&prescriptionMenu

My&Health&Status

My&Activity&Calendar

Get&Info

Log in &to&your&Electronic&
Health&Record

CancelDone

Username

PasswordIn&case&of&Emergency
ICE

No#Service #########10:37#AM #############73%

My#New#Prescription SaveMenu

My#Health#Status

My#Activity#Calendar

Get#Info

When:## ### ### ### ### ### ### ### ### ### ### ### ###A t#lunch

How#many#times:## ### ### ### ### ### ##O nce#a #day

From:## ### ### ### ### ### ### ### ### ### ### ### ### #O ct#13,#2014

How#long :## ### ### ### ### ### ### ### ### ###Two#weeks

MONITOR#BLOOD #PRESSURE

When:## ### ### ### ### ### ### ### ### ### ### ### ##A t#g et#up

How#many#times:## ### ### ### ### ### ##O nce#a #day

From:## ### ### ### ### ### ### ### ### ### ### ### ### #O ct#13,#2014

How#long :## ### ### ### ### ### ### ### ### ###Two#weeks

MONITOR#HEART#RATE

When:## ### ### ### ### ### ### ### ### ### ### ### ###A t#g et#up

How#many#times:## ### ### ### ### ### ##O nce#a #day

From:## ### ### ### ### ### ### ### ### ### ### ### ### #O ct#13,#2014

How#long :## ### ### ### ### ### ### ### ### ###Two#weeks

MONITOR#WEIGHT

When:## ### ### ### ### ### ### ### ### ### ### ### ###A t#dinner

How#many#times:## ### ### ### ### ### ##O nce#a #day

From:## ### ### ### ### ### ### ### ### ### ### ### ### #O ct#13,#2014

KEEP#YOUR#D IARY

In#case#of#Emergency
ICE

No#Service #########10:37#AM #############73%

My#Next#ActivityMenu

My#Health#Status

My#Activity#Calendar

Get#Info

Heart#Rate#Monitoring

Weight#Monitoring

>

>

DATE
Oct#14,#2014

TIME
08:00#am

Get#up#time

Prescribed#
Activity#

Completed

In#case#of#Emergency
ICE

You$have$an$activity$to$do!
BLOOD$PRESSURE$MON ITOR

MOBIUS

Go$to$
activity Skip

No#Service #########10:37#AM #############73%

Salute@Home Login

ICE

My1Health1
Status

Get1info

My1Activity1
Calendar

In1case1of1emergency

The physician 
visits the patient 
and prescribes 
the monitoring 

program 

The patient accesses 
to App 

with App requesting 
the new prescription 

The patient accesses the 
prescription document in the EHR 

The prescription document is retrieved, the monitoring sessions 
are scheduled in the calendar, and the notifications are allocated  

No#Service #########10:37#AM #############73%

See#my#activity#calendar Back

Weight#
Monitors

Weight#
Monitors

Weight#
Monitors

Weight#
Monitors

Weight#
Monitors

Weight#
Monitors

Blood#Pressure#
Monitor

Blood#Pressure#
Monitor

Blood#Pressure#
Monitor

Blood#Pressure#
Monitor

Blood#Pressure#
Monitor

Blood#Pressure#
Monitor

Complete#your#
Diary

Complete#your#
Diary

Complete#your#
Diary

Complete#your#
Diary

Complete#your#
Diary

Complete#your#
Diary

Blood#Pressure#Monitor
12:30#PM

Once there is a 
notification, the App 

shows the activities to be 
done according to the 
schedule. When all the 
activities scheduled are 
completed, the mPHMR 
report is generated and 

sent to the EHR  

Mobile Personal 
Healthcare 

Monitoring Report 
(CDA-2)

Marceglia et al, ACI 2015



TELEMONITORING OF 
PARKINSON’S PATIENTS 
WITH DBS IMPLANT

CASE STUDY 2

45



OVERALL PROCESS – CLINICAL SIDE
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OVERALL PROCESS – PATIENT SIDE
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REQUIREMENTS
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• Document-centric (compliance, where applicable, to HL7 
CDA2 and PHMR)

• Technical and semantic interoperability

• Anonymous data transmission and de-identified data stored 
inside the EHR system

• App content and EHR template configurable (fulfills the fourth 
AMA priority)

• No data storage inside the mobile app

• Unique database (fulfills the first AMA priority)

• Team-based care (fulfills the second AMA priority)

• Continuum of care (fulfills the third AMA priority)

• Data Liquidity (fulfills the sixth AMA priority)

• Traceability of author of shared messages



OVERALL ARCHITECTURE

49
Marceglia et al, JMIR Res Prot, 2015



ARCHITECTURE: XDS PROFILE
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CARE PATHWAY MODULE
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EHR sections

Signal Processing

Clinical Data 
Form

De-identified data 
visualization



MODULE INTEGRATION
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Three-Tier architecture model of the
integrated home care system.



CAREGIVER SUPPORT MODULE: WEARABLE 
DEVICE

53

• Commercially available bracelet 
with a three-axis accelerometer 
sensor 

• Paired with a mobile phone or 
tablet

• Aims:
• providing a correct time-

based estimate of the status 
of the patient (ON and OFF 
states) in a homecare 
environment

• automatically detecting the 
motor symptoms of the PD 
patient during daily living 
activities.

Prenassi, Rossi, and Marceglia, TSPC, 2016



SYSTEM DESIGN
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Data analysis is
performed by the 

WebBioBank 
platform, using an 
algorithm proposed

in the literature



RESULTS IN PATIENTS
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The system was tested on 3 patients undergoing surgery for 
DBS electrode placement during a long-term monitoring with an 
external DBS device in the hospital. 



NUTRIGENOMIC 
PLATFORM

CASE STUDY 3

56



NUTRIGENOMIC RESEARCH

• Diet has a key role in influencing the risk of 
chronic diseases

• The genetic background can alter the host’s 
physiological response to diet

à NUTRIGENOMIC RESEARCH to provide 
personalized dietary/lifestyle guidelines:

• To protect public health
• To reduce modifiable risk factors
• To indicate choice of food 

57



Apps for diet
management exist

…However…

• Data fragmentation à They do not provide a 
systematic collection and analysis of 
nutritional data

• Lack of correlation to genotypes, 
phenotypes and lifestyle

• Lack of standards for data use in the context 
of epidemiological and clinical studies.

58

OPEN ISSUES



mHealth	  tool for	  the	  patient at
home:
• Daily diet fill in
• Daily lifestyle fill in

Web-‐based platform for	  healthcare professionals:
• Management	  of	  the	  food atlas.	  
• Monitoring of	  patient dietary habits
• Trends	  and	  statistics.
• Anonymous	  data	  management

DMS

paziente

paziente

Patient

Clinician

THE DIET MONITORING SOLUTION

DMS	  is	  aimed	  to	  
systematically	  collect	  
nutrigenomic and	  
lifestyle	  data	  from	  

patients	  and	  citizens	  in	  
the	  context	  of	  a	  large	  
epidemiological	  study

Intelligence:
Evaluation	  of	  macro	  and	  
micro	  nutrients intake

59 Conti C et al, MIE 2015



DMS design
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DMS

Dietary Assessment
Tools:

• Food atlas
• Food composition

database
• Evaluation	  of	  microand

macro	  nutrient intake

Genetic
Information
• Ped files
• Mep files

Case	  Report	  Forms:
• Assessment of	  

cardiovascular risk
factors

Web-‐based Platoform
for	  experimenters

mHealth	  solution for	  
patients at home

BI-‐DIRECTIONAL	  
DATA	  EXCHANGE



DATA COLLECTION: The ATHENA project

Side-‐project:	  Collaboration	  in	  the	  
validation of	  a	  questionnaire to	  

assess adherence to	  
mediterranean diet

Epidemiological	  study	  to	  determine	  interaction	  between	  anthocyanin	  consumption,	  
genetic	  structure	  and	  cardiovascular	  risk

ATHENA	  project
funded by	  European Commission,	  7FP
14	  Partners

Thourough clinical
assessment (N=500)

Dietary assessment
24h	  recall

4	  times:	  one per	  season
Genotyping

61



DIETARY ASSESSMENT TOOLS: 
Food Composition Database 

Food Composition Database for Epidemiological Studies in 
Italy (IEO) enriched with: anthocyanins contents of additional 
foods and food items used by vegans/vegetarians

Food  
Code Food  Name edible  

part

Energy,  
recalcul
ated

Total  
protein

Vegetable  
protein Total  fat Animal  

fat
Vitamin  B1,  
Thiamin

Vitamin  B2,  
Riboflavin

g kcal g g g g mg mg
381 POTATOES 83 85 2,1 2,1 1 0 0,1 0,04

50399 BATATAS  or  SWEETPOTATOES 84 87 1,2 1,2 0,3 0 0,17 -2
380 POTATOES,  YOUNG  or  EARLY 96 67 2 2 0 0 0,12 0,03
3002 STARCH,  POTATO 100 349 1,4 1,4 0 0 -2 -2

100219 POTATO,  POWDER 100 318 9,1 9,1 0,8 0 0,04 0,14
382 POTATO  CRIPS,  PLAIN 100 531 7 7 34,6 0 0,17 0,2
18 TAPIOCA 100 363 0,6 0,6 0,2 0 0 0,1
303 ASPARAGUS,  WILD  FROM  WOOD 57 35 4,6 4,6 0,2 0 0,13 0,43
304 ASPARAGUS,  WILD  FROM  FIELD 87 29 3,6 3,6 0,2 0 0,21 0,29
305 ASPARAGUS,  GREENHOUSE 52 24 3 3 0,1 0 0,27 0,25

700484 ASPARAGUS,  canned 100 18 2,1 2,1 0,7 0 0,06 0,1
8035 ALFA  ALFA  SPROUTS 100 24 4 4 0,7 0 0,04 0,06
350 SOYA,  SPROUTS 98 49 6,2 6,2 1,4 0 0,23 0,2
306 BEETROOT 82 19 1,1 1,1 0 0 0,03 0,02
312 CARROTS 95 33 1,1 1,1 0 0 0,04 0,04
8032 DAIKON 87 15 0,8 0,8 0,1 0 0,03 0,02
341 TURNIP 69 18 1 1 0 0 0,02 0,0762



DIETARY ASSESSMENT TOOLS: 
the Food Atlas to select quantities
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What the	  interviewed subject sees: What the	  dietician sees:
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DIETARY ASSESSMENT TOOLS: 
the Food Atlas to select quantities



Evaluation of micro- and macro-nutrients

• ADDA (Athena diet data analysis) allows 
calculating the composition in micro and macro 
nutrients of the diet. 

• It combines input data collected during dietary 
interview and the micro and macro nutrient 
composition for each food from food databases. 

ID Date TIME g	  Water g	  Proteins
g	  Vegetable	  
proteins

g	  Total	  
lipids

mg	  
Vitamine	  C

mg	  
Anthocyanins

GAL-‐11 15/05/2013 Breakfast	   510,45 6,01 2,29 3 1,35 0
GAL-‐11 15/05/2013 Snack 22,61 19,95 0 19,6 0 0
GAL-‐11 15/05/2013 Lunch 259,68 15,48 6,6 28,18 81,5 0
GAL-‐11 15/05/2013 Snack 2,73 0,84 0,84 0 0 0
GAL-‐11 15/05/2013 Dinner 1914,13 43,24 8,34 39,91 14 9,05
GAL-‐11 15/05/2013 TOTAL 2709,6 85,52 18,07 90,69 96,85 9,05
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GENOTYPING DATA: ped and map files

Genotyping data: ped and map files (e.g. 
Illumina Infinium HumanCore)

• ped: Inviduals genetica data

• map: SNPs heading

Standard	  heading

Chr SNP cM pb

SNPs described in	  map file
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Patient List

MPI	  xxx
MPI	  xxx
MPI	  xxx
MPI	  xxx

Work  Environment  on  web-based platform:  
Operative  Unit Http://www.webbiobank.com/wbb

clinical	  data	  formsSingal	  processing	  applicationPatient	  pricacy	  application .xml	  file

EHR	  –	  UO_A

Patient	  List Patient	  ListPatient	  List Patient	  List Patient	  List

Anagrafical	  data

UO-‐A

Anagrafical	  data

UO-‐B

Anagrafical	  data

UO-‐C

Anagrafical	  data

UO-‐D

Anagrafical	  data

UO-‐E

EHR	  –	  UO_EEHR	  –	  UO_DEHR	  –	  UO_CEHR	  –	  UO_B

Element	  legend

clinical	  data	  share	  group

Operative  Unit
Utente  1

ü Web  platform  stores  only  
unique  identifiers  associated  with  
patients  (MPI).

User	  2

User	  3

User	  1
Registry template

Registry template

Registry template

ü Local  registry (.xml  file)  of  
patients,  managed by  the  
clinician.

anonymity

The DMS web-based platform
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ü Web  platform  stores  only  
unique  identifiers  associated  with  
patients  (PMI).

ü Local  registry (.xml  
file)  of  patients,  

managed by  the  clinician.

MPI

MPI

Ananymous data collection in DMS
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ü In  a  Multicenter  study  different  O.Us  have  access  to  the  same  CRFs  and  share  their  
data;;
ü CFR  templates can  be  configured according to  the  study protocol;;
ü Data  sharing  occurs  through  the  exchange  MPI  of  patients  between  different  users.

Multicenter  study

Http://www.webbiobank.com/wbb

clinical	  data	  formsSingal	  processing	  applicationPatient	  pricacy	  application .xml	  file

EHR	  –	  UO_A

Patient	  List Patient	  ListPatient	  List Patient	  List Patient	  List

Anagrafical	  data

UO-‐A

Anagrafical	  data

UO-‐B

Anagrafical	  data

UO-‐C

Anagrafical	  data

UO-‐D

Anagrafical	  data

UO-‐E

EHR	  –	  UO_EEHR	  –	  UO_DEHR	  –	  UO_CEHR	  –	  UO_B

Element	  legend

clinical	  data	  share	  group

Http://www.webbiobank.com/wbb

clinical	  data	  formsSingal	  processing	  applicationPatient	  pricacy	  application .xml	  file

EHR	  –	  UO_A

Patient	  List Patient	  ListPatient	  List Patient	  List Patient	  List

Anagrafical	  data

UO-‐A

Anagrafical	  data

UO-‐B

Anagrafical	  data

UO-‐C

Anagrafical	  data

UO-‐D

Anagrafical	  data

UO-‐E

EHR	  –	  UO_EEHR	  –	  UO_DEHR	  –	  UO_CEHR	  –	  UO_B

Element	  legend

clinical	  data	  share	  group

Http://www.webbiobank.com/wbb

clinical	  data	  formsSingal	  processing	  applicationPatient	  pricacy	  application .xml	  file

EHR	  –	  UO_A

Patient	  List Patient	  ListPatient	  List Patient	  List Patient	  List

Anagrafical	  data

UO-‐A

Anagrafical	  data

UO-‐B

Anagrafical	  data

UO-‐C

Anagrafical	  data

UO-‐D

Anagrafical	  data

UO-‐E

EHR	  –	  UO_EEHR	  –	  UO_DEHR	  –	  UO_CEHR	  –	  UO_B

Element	  legend

clinical	  data	  share	  group

Clinical report  forms

MPI
MPI

MPI

O.U.  1

O.U.  2 O.U.  3

O.U.  4

Multicenter data collection through DMS
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MPICRF

Patient selection and CRF opening
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Dietary assessment module
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Genomic data in DMS

• The string reporting patient’s individual
mutation is analyzed and the relevant SNPs
are mapped into the CRF as parameters
(biodata)

• The full string is also saved in DMS as a .txt
file that can be treated by the signal
analysis toolbox available in the platform
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The mHealth App for the patient at home
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The mHealth App for the patient at home
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The mHealth App for the patient at home
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Each meal is sent
to the DMS web-
based platform
and enters the 
patient’s CRF



THE DSS IDEA
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PERSONALIZED SUGGESTIONS 
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DATA
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LITERATURE
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IBM WATSON FOR DSS?
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IBM WATSON POSSIBLE USE: INPUT
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DIET AND 
LIFESTYLE DATA

CLINICAL 
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Composition

Activity 
level
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Food type
Quantity
Portion



LITERATURE ANALYSIS
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ANNOTATED ABSTRACTS/PAPERS

TRAINED 
MODEL



OUTPUT
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…HOWEVER…

• Watson works with a pay-per-service model
• Even though research/protoyping programs

are available, they do not include all the 
services needed

• The services available have limited knowledge
sources in the medical area (dictionaries, 
literature)

• Most of the work has been done by IBM for 
Watson Healthà
– They are sold as full applications
– IBM Watson Health is not provided as collection

of services
• All the models have to be trained from the 

scratch
82



CONCLUSIONS
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CONCLUSIONS
• mHealth is a promising field that would promote 

inclusion of patients in the healthcare process

• Integrating patient-generated information to EHRs will 
– enable patient-centered and home-settled care
– provide inclusion of patients, families, and communities in 

the care process.

…HOWEVER…

• There are concerns about data security, app quality
• There are challenges still to be addressed

– There is the technological challenge of creating a 
standards-based architecture for data exchange (HL7-FHIR)

– There is the analytic challenge of collecting information 
appropriately and finding powerful tools for creating 
personalized suggestions for families/patients
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THANK YOU FOR THE ATTENTION!

85

CONTACTS:
smarceglia@units.it


