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p-HEALT: personalized eHealth

eHealth

e-health is a field of
medical informatics,
referring to the
organisation and delivery

of health services and
information using the

Internet and related

technologies
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definition

“Personalized Health Informatics 1s a comprehensive
set of Internet-based tools that offer a personally
centred, prevention-orientated platform of services to

maintain, enhance, and restore an individual’s health”.
[Lacal, 2006, adapted]
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The PATIENT as the centre of the |ealCIERNENTE:

healthcare process

“‘the PATIENT is the most underused resource in the
healthcare delivery system” [Slack W, 2001]

“Without information there is no choice.... The future is about
sharing information, sharing decisions and sharing
responsibility”

Cayton H. Better Information, Better choices, Better Health: Putting information at the centre
of health. UK DoH Dec 16th, 2004

“Improving a person’s ability to understand and manage his
or her own health and disease, negotiate with different
cadres of health professionals, and navigate the
complexities of health systems is crucial to achieving
better health outcomes.” [Lancet, 2012]
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THE ACTIVE AND INFORMED

PATIENT/CONSUMER

COMMUNICATES with
healthcare professionals = 1s able to
establish an effective patient-
physician interaction

ACCESS and MANAGES health
information and documents

Has HEALTHCARE
KNOWLEDGE - health literacy

MAKES DECISIONS about
personal health

SUPPORTS SELF-CARE (also in
the case of chronic illness)
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WHAT ACTIONS FOR THE ACTIVE [l iGN
PATIENTS?

Content understanding
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Shared Medical Decision making (1)

Collaborative

communication process J AMA
. == The Journal of the
between clinicians and American Medical Association

patients that integrates the
best evidence available
With the patientS! Values November 24, 2004, Vol 292, No. 20 >
and preferences, tO < Previous Article Fu"CO"‘?::)E:\Ifiilfi)’fltﬁvif:tsc'“)e'S Hext Article >
promOte hlgh'quality Commentary | November 24, 2004
health care decisions.

Home  Current Issue  All Issues  Online First  Specialties & Topics CME  Multim

Shared Medical Decision Making

Problems, Process, Progress
Rohert A. McNutt, MD
JAMA. 2004;292(20):2516-2518. doi10.1001/jama.292.20.2516. TextSize: A A A

Article | References

It is easy to march behind the banner of shared medical decision making. Sharing with a patient who
faces tough choices when he or she isill is one of the true gifts of being in the medical profession. The
patient-physician relationship is the sacrosanct epitome of professionalism with the goals of

ensuring that patients receive the treatment best for them (science) and that the best treatment is
carried out in the most efficient and compassionate manner (quality and safety).
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Shared Medical Decision making (2)

JAMA The Journal ofthe  Inits final decision, the UK Supreme Court ruled
American Medical Association .. .
that the standard for what physicians should inform
Home Current Issue AllIssues Online First Collecions CME Multimedia ( pa‘“ents about the nSkS, beneﬂts’ and alterna‘“ves
of treatment will no longer be determined by what a

g oo responsible body of physicians deems important

e but rather by what a reasonable patient deems
E Viewpoint | May 17, 2016 important

The New Era of Informed Consent * In rendering this decision, the court swept away
E Getting to a Reasonable-Patient Standard Through Shared decades of medical paternalism in the United
Decision Making 554 . .

Erica S. Spatz, MD, MHS'2; Harlan M. Krumholz, MD, SM'2; Benjamin W. Moulton, JD, MPH? Klngdom to embrace a new patlent-centered

[+] Author Affiliations Sta n dard .

JAMA. 2016:315(19):2063-2064. doi:10.1001jama.2016.3070. sz a4 A A o |0 the United StateS, approximately half of the

states have adopted the reasonable-patient

standard.

* The reasonable-patient standard views the
informed consent communication process
from the patient’s perspective. It requires
physicians and other health care practitioners to
disclose all relevant information about the risks,
benefits, and alternatives of a proposed
treatment that an objective patient would find
material in making an intelligent decision as to
whether to agree to the proposed procedure.




i’ UNIVERSITA
% ¢ DEGLI STUDI DI TRIESTE

Personal Health Record

The idea of individuals keeping files on their personal
medical information is Not NeW [Moen and Brennan, 2005].

The widespread diffusion of the ICTs has made this idea

feasible using personal computers, media tablets or smart-
phones.

PERSONAL HEALTH
RECORD



S, UNIVERS]TA
® ¢ DEGLI STUDI DI TRIESTE

Personal Health Record

PERSONAL HEALTH RECORD

An electronic application through which individuals can access, manage
and share their health information, and that of others for whom they are
authorized, in a private, secure, and confidential environment.

! !

DIGITAL DIVIDE HEALTH LITERACY
People who really need Information in the PHR might
assistance do not have be uncorrect

enough IT skills

Markle Foundation’s Connection for Health Collaborative. [Tang, Ash et al., 2006]
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AMIA-AHIMA JOINT STATEMENT |ealU iR RIS

AHIMA

American Health Information
Management Association®

AMIA

The Value of Personal Health Records
A Joint Position Statement for Consumers of Health Care
by
American Health Information Management Association

American Medical Informatics Association
February 2007

Position

The American Health Information Management Association (AHIMA) and the American Medical
Informatics Association (AMIA) advocate empowering individuals to manage their healthcare through the
use of a personal health record (PHR). The PHR is a tool for collecting, tracking and sharing important,
up-to-date information about an individual’s health or the health of someone in their care. Using a PHR
will help people make better health decisions and improves quality of care by allowing them to access and
use information needed to communicate effectively with others about their healthcare.
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T A PRESENTATION | FAQs | ABOUT US | CON

BROUGHT TO YOU BY

REQUES CONTACT US
- >
AHIMA AHIMA search neresse

SENIORS

PARENTS

CHRONICALLY ILL

CAREGIVERS

MILITARY FAMILIES

STUDENTS

ATHLETES

featured ser

TRAVELERS

PHYSICIANS

P | o
ONCHIT Challeubgw Su

Complicated Family Tree
Further Complicates Family
Health History

Behavioral Health Breakdown

Alzheimer's: A Long Journey For
Caregivers And Sufferers Alike

QUICK GUIDE

O CREATIT A P

Click here for 7 easy steps to a PHR.



PHR — EXAMPLES (2)

Goc lgl(’_

Health

Google Health has been discontinued

You can download and delete the data you have stored in Google Health through January 1,
2013 by signing in to the right, but you will no longer be able to view, edit, share, or enter new
data.

Any data remaining in Google Health after January 1, 2013 will be irretrievably deleted shortly
after that date.
¢ To learn more about this announcement, see our blog post.

+ To learn more about how to download and continue using your data outside of Google
Health, see our Help Center articles.

e See also our answers to frequently-asked questions.

Report a problem accessing Google Health

Google uses sophisticated security techniques to help keep your information secure and private, and you
always control how it's used. We will never sell your data. You are in control. You choose what you want
to share and what you want to keep private. View our privacy policy to learn more.

Google Health privacy policy

Google respects the privacy of your health information. Learn more

.. UNIVERS]TA
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Signin

Email

Password

B °

Can't access your account?

Microsoft Outlook k
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PHR — EXAMPLES (3)

Microsoft®
HealthVault Microsoft
United States w | help | signin
track & manage organize get healthy tools & devices Search
A . ,
_ sign up for your free
HealthVault helps you dCCOU nt'

monitor L=

chronic conditions

. What is
and share data with HealthVault?
your dOCtOr A trusted place for people

to organize, store, and
share health information

Get started online.

See how it works

)
Welcome,

You can create wallet cards with your emergency medical Google
v b Health lJsers

Did you know?
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PHR — EXAMPLES (4)

é ’é ISER PERMANENTE'« @ Find doctors & locations @@ My profile @ Member assistance l Espaol

© Sign on |/ Search our site D
My medical Pharmacy Appointment My plan & My message
doctor record center center coverage center

E-mail my 3 4 Act for a family Sl Past visit A\ Order an ID Sign up for e-
doctor g ‘ member N information : card newsletters %
.‘ \

My message center Appointment center My medical record
Exchange secure e-mail with your [ Wondering if you should book a visit? || See test results, immunizations, and
doctor's office in my message Consult our interactive symptom more health information in my medical
center. You also can go there to contact checker, or go straight to scheduling in record.
our Member Services and Web manager. the appointment center.

Manage my plan & coverage Pharmacy center

| | L
Get the facts about vour nlan and You can manaae vour nrescrintions here
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PHR — EXAMPLES (5)

Accessibility | Feedback | Help | Sitemap | Features | What's New

m HealthSpace

I [V Health and Lifestyle Calendar and Address Book Library Summary Care Record

Enter search term here

@ HealthSpace

You are here: HealthSpace » Overview

O Please log in or register.

Welcome to HealthSpace

Login | Register | Forgotten Details

Related health information from:

HealthSpace is a free, secure online personal health organiser. It can help you to manage your health, store 8 cheices
important health information securely, or find out about NHS services near you.

There are a variety of features you can take advantage of and anyone living in England, aged 16 or over, with a Live Well
valid email address can register for a HealthSpace account.
Healthy living for everyone

: :. Health and Lifestyle information
Manage your health and lifestyle by keeping track of information like your weight, blood
pressure, cholesterol levels and medications.

» Sex after hysterectomy

» Top 10 diets review

» 10 myths about stop smoking

Calendar and Address Book treatments

EEEDNTAYIYe]  Use the calendar to keep track of appointments and events, or the address book to

More Live Well topics
' store your NHS contacts like your GP, dentist or local pharmacy. ore B

Health A-Z
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WHAT KIND OF PHR? (1)

n
2
O
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% [ PHR application J
>
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WHAT KIND OF PHR? (2)

PHR APPLICATION

e transition to the vision of empowered patient
» experimental applications

TETHERED PHR TO PROVIDER

» enhances the relationship between the provider and the patient
 aiming to fidelization

TETHERED PHR TO USERS

* mainly from insurance: enhance the relationship insurer-subscriber
* Introduce rule engines to improve health (alerts, ...)

PCHR — PERSONALLY CONTROLLED HEALTH RECORD

e unbinded to a healthcare provider, but are aimed to enhance the relationship to people
* introduces the problem of data standards

PHR ECOSYSTEM

* more than simple applications
» aggregator PHR
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CAN BE INCLUDED?

CLINICAL DATA AND DOCUMENTS=>

e records of allergies, immunisations, weight, blood pressure, cholesterol levels
e diagnoses, laboratory results, medical history, images

* instructions from past visits

e medications

AGENDA->

e future appointments and events

 address book to store helpful contacts, including the general practitioner (GP),
the dentist or local pharmacies.

FUNCTIONS->

* book appointments, reorder prescriptions, and communicate with healthcare
professionals by email

 coordinate patient care between the physician’s office, the hospital, radiology,
the laboratory and the pharmacy

* authorize healthcare team members or caregivers can view, add, or update
information



. UNIVERSITA
¢ DEGLI STODI DI TRIESTE

PHRs: CRITICAL ASPECTS o

« PERSONAL HEALTH RECORD - enabling
technology for pHealth

 PHRSs alone are not enough to “empower” patients
« THREE CRITICAL ELEMENTS

» Accessibility of health information

»eSkills

» Health literacy
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THE FAMILY ENVIRONMENT

Context

Habits Lifestyle
Family

Health

History Culture

Not all the family members have the same level of computer literacy or
the same experiences in healthcare

Usually, in the family individual competencies and experiences are shared
to globally increase “power”

Usually, in the family environment parents have the responsibility of
monitoring the health development of all their family members.
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EMPOWERMENT APPROACH

CONTENT

Ontologies and
Lexicons

UNDERSTANDING

FACILITATING

to enable and improve
communication between
medical experts and

o

families medical histo

SUPPORTING

to help in the secure management of
homecare processes

~ DOCUMENT
~ ARCHIVING

ENABLING

to help gathering and
managing health
documents of the family
and collecting family
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THE FAMILY HEALTH RECORD

webechicaF amiliaeDigitalis =1=|x]

Provinciaf 11

Rodolfa Corti ]_‘_r-__' Luigi Bonacina ] ) [ Frzncescu Pincirol I Marisa Bussandri ]
—— — _ | | —
I
B=—R=" | T

Medica Familiae

D slmﬂ Bonacina ] ) D Lorenzo Bonacina l [D Roberta Bonacina ] ) Digitalis

 Aggiungi Evento nglil
o707 = Tholo EVenioleco) appana T URINARID COM | Aqnng| Allegatn | hgghngl Echetts | Aggiungi Riferinents |

| Bonacina Stefano Il“iil Allegati
£030 | Flename [Dma"m [1'1:-: I

- - [~ Etichatis Frflerimenti
T i e Codce | Etichetta | Data [ T Evertn [

Conferma neerimento ‘

[Bonacina et al, 2010]
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HMFD for Tablets

Simulatore i0S - iPad / i0S 5.0 (9A334)

Simulatore i05 - iPad / i0S 5.0 0A334)

H.MF.D. G2 Anamnesi Fisiologica =

Nascita prematura

Dati Famiglia Home

Home

me— - Family health data
manager and
family members —

Terapie Diabete

Dati Famiglia
Parto distrocico

Persone

Primi atti fisiologici | Frecoct Ll Tored

Family history

Simulatore i0S - iPad / i0S 5.0 (9A334) Puberta precoce Il Torava

Eventi
e Vi Glusoppe Verd

Terapie Ore di lavoro B}

Occupazione Lbero professonsia

Anamnesi Familiare Rischio malattie professionale

Coronaropatie Quale malattia

Attivita fisica searsa

Matrimonio

Matrimonio ad anni

Simulatore (05 - Pad / 05 5.0 (9A334) Con coniuge di anni

Obesita

Figli maschi

Tumori

Persone Figlie femmine

Malattie del fegato

Home. .| Xella Roberta

Malattie dello stomaco

Abitudini alimentari isseten

L B

Appetito Normale e

Dati Famiglia

Pasini Giancarlo
Persone 2 | Nessuna et cetnta, Sposat con el

Malattie dei reni

Eventi Pasini Samuele Malattie del sangue

Felo i Pasn Giincara o ol oo Sposet con For i

Dispepsia Assente

Terapie Malattie reumatiche

Florini Ellsa Alvo abitualmente | sips [LEI oo

Nossna proriia ot Spoaio con Pasi Sl

Malattie allergiche Diuresi anormale

Pasini Davide
Fio Pasis Samalo o Forr s

Malattie polmonari Minzione anormale

Malattie ereditarie
Tubercolosi
Nevrosi

Psicosi

15:34

Load Family Load Atlas

Home ) )
Informazioni sullimmagine

Dati Famiglia Nome TAC cranio

O —
Persone oo TAC ImmMagini per Ricovers
Informazi
Terapie oni sull'immagine

0ata 22 gennaio 2012
Nome TAC cranio
Wedico
Tieo TAC

Rilascio
Immagine

Data 22 gennaio 2012

The value of
Z. adi
o AW knowledge

Medico

Struttura

Immagine

Apri questa immag
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visualization of medical images

Load Family Load Atlas

ZoomOut Family

Name: Anna Bianchi Anatomical Part: Testa ZoomOutAtias

Event: Ascesso molare

I Comp_arlng persc_mal bio-images
Diagnosis: with anatomical atlases
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ontologies for patients
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THE MODELING APPROACH TO

LEXICON CONNECTERS

Italian Specialist
Medical Lexicon

<Specific Domain>

Specialist Medical
Source/Textbhook
In Italian

Italian Consumer/Family

Medical Lexicon
<Specific Domain=

-

Consumer Health
Vocabulary (ENG)

/7 Consumer Health
( Vocabulary (ITA)

~
d ° g
\\ ’/

“Gold Standard” Coded
and Controlled Terminologies
(Unified Medical Language System)
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ESEMPIO: ONTOLOGY FOR

CARDIOLOGY

owl:Thing

@ Anatomia @ Fattore_di_rischio ) Grandezze_osservabili

@ ’*"Ile dl i‘na

NS —E Rappresentazione della
OB B85 O struttura dell’ontologia
— e di tutte le relazioni esistenti
‘ ‘ ottenuta con il software
Jambalaya




. UNIVERSITA
¥ DEGLI STUDI DI TRIESTE

ESEMPIO: ONTOLOGY FOR
CARDIOLOGY

W % MedFam - Sezione dedicata al cittadino-...

localhost:

Medical Lexicon Connector / Cardio

Un connettore di lessici medici per il dominio cardiovascolare infermatica Biomedica

weww.ehealth. polimi.it

c-hecalth Lab

Sezione dedicata al cittadino-paziente

Homepage
Logout
Clicca sul menu orizzontale qui di seguito per scegliere il tipo di ricerca desiderata.
Ricerca di base Ricerca relazioni erca avanzata Descrizione servizio + |

A seguito della compilazione del campo "OGGETTO DELLA RICERCA", & possibile:

- ricercare i termini e le relazioni di tuo interesse cliccando su "Navigazione del dominio”;

- visualizzare le corrispondenze tra termini dei domini cliccando sulle frecce.

Inoltre & possibile visualizzare tutti i termini appartenenti ad un dominio cliccando su "Visualizza i termini del dominio”;
per il lessico medico familiare inglese cliccando su "Vai al CHV" si aprira il sito del Consumer Health Vocabulary.

CONNETTORE TRA LESSICI MEDICI

[ESSICOMEDICO FAMILVAREATATIANG

CESSICO MVIEDICO SPECIATISTICOITAIANO

Navigazione del Dominio

[ Navigazione del Dominio

VISUSNZZ3 FerminT del dominios

T — I

lz%a lS.’ Vla‘.“d 5"2.3‘ [ !ZA! 33 a :I'N'ﬂ ! E' 3

VisUalizZag Eermint del Hominioy \

Navigazione del Dominio <:l

Navigazione del Dominio
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SUPPORTING TOOL: SAFE DRUG  |ealitii e
ADMINISTRATION AT HOME

Step 4: checking
of the
administration
process

Step 1: the drug Step 2: automatic Step 3: single
1s taken 1n the generation of the administration
Parmacy therapy schedule event entered

*The application is managed by a family
member caring for all the others

*The application is based on a complex data
model to represent therapies, that are linked to
the family health record

*The application contains the drug reference
book and drug/drug interaction to check
prescription information

Actions making
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THE iPHARMA PROTOTYPE

HA Digital Assistard

Impostazioni di Sicurezza

|

MOSTRA TUTTE |

« Mobile application (iPhone/iPad) that can be linked to the mobile version of the

family health record
« The use of mobile technologies increases the accessibility of healthcare

information
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TE

DRUG ADMINISTRATION AND
HISTORY

pes Persons: A.modeo Francesc.a o perpenon: Amodeo Francesca
atespis. Ricovero Ospedaliero

Teemy ateapis Ricovero Ospedaliero
farmace. Amoxicillina icil
Amodeo Francesca gumoxicln Amodeo Francesca famace Amoxicillina

15 mg, compressa

puntuale
isda

Mario Bianchi Modifica g Mario Bianchi

Laltro di cui non soil nome e Orio previste: Pranzo (1200
Orario effettve: 12,13

P Ritardate: 1 VOIa (urente non registr
Ricovero Ospedaliero (Francesca) Ricovero Ospedaliero (s«

Artnieies Non Assunto Aritmia (Francesca

Morte sopraggiunta Grancesc

Non Visto Morte sopraggiunta (Francesca)

Che poveretta (Francescs)
Che poveretta (Francesca)

Aggiungi Annotazione...
Assunzioni saltate

Assunzioni saltate
Assunzioni ritardate

Assunzioniritardate
Assunzioni non viste

Assunzioni non viste
Assunzioni senza terapia

Assunzioni senza terapia
Assunzioni rischiose

Assunzioni rischiose
Tutte le Terapie attive

Tutte le Terapie attive
Tutte le Persone attive

Tutte le Persone attive
Tutte le terapie in corso

Tutte le terapie i corso
Terapie con annotazioni

Terapie con annotazioni

When the time
scheduled occurs, the When the medication is taken, the history
system alerts you to IS updated
take the medication



St UNIVERSITA

“FLECTRONIC HEALTH RECORD” Bl Enu g
vs “PERSONAL HEALTH RECORD”

______EHR | FEATURE _______PHR

Single healthcare provider Owner Citizens
Kind of Data, documents and
Clinical data and documents : : information on health and
information
wellness

Time during which the

patient is hospitalizeds Observation time Life-long
Healthcare workers and The citizen + All the subjects
: Addressee : :
patients taking care of the patient
Within hospital information Interoperability Global

system

The citizen can upload data

Only healthcare professionals Accuracy of data and documents

Citizen’s PC and generic

Within hospital intranet Security servers

All the healthcare workers of

the provider Accessibility citizen
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QUALITY EVALUATION OF PHR

CHARACTERISTICS OF LIFELONG HEALTH RECORDS

Core Characteristics

Dimension

Interoperability

Comprehensiveness

Legal Value

Availability

Standardization

Integrity
Accuracy
Completeness
Apomediation

Privacy
Confidentiality

Auditability

Accessibility

Van der Westhuizen and Pottas, 2010
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INTEROPERABILITY

* The expectation of echanging
information/data/documents among different
providers/systems

e Dimension—>

r 7 Application

L Session
F Transport
c .. Network
ommunication
Data Link
L Physical

changing the way healthcare
connecls

7-layer I1ISO Communication Model

le::tul Imaging and Communications in Medicine
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COMPREHENSIVENESS

« Data/documents/information contained should
comprehensive to be used also by healthcare
professionals in caring the patient

Integrity

e Dimensions

Apomediation - ~ Accuracy

Completeness
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LEGAL VALUE

Data/documents/information contained should be legally
valid to be used also by healthcare professionals in
caring the patient.

Dimensions—>

1.

Privacy (patients consent 1s needed to make
information available to healthcare
professionals)

Confidentiality (information should be protected
by unwanted access)

Auditability (the system should provide tools to
verify access/use of information)
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AVAILABILITY

* Expectation = information should be available at the right
place and at the right time

e Dimensions

1. Access policies and user profiles

Strict policies might
prevent the use of data
when needed

An easy access might
Increase the probability to
expose data to risks



