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p-HEALT: personalized eHealth

PERSONALIZED 
HEALTHCARE

eHealth

2

pHealth
The  process  of  
tailoring  health  
interventions,  
services,  and  
information  to  
the  needs  of  
individual

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



3Personalized Health Informatics: 
definition

“Personalized Health Informatics is 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]



The PATIENT as the centre of the 
healthcare process
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“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]

“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



Personalized Health Informatics: 
scenario
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pHealth-­
Family-­centered,  portable,  personalized,  
prevention-­oriented  platform  of  services  to  

maintain,  enhance,  and  restore  an  
individual’s  health.Open 

standards

Central posizion of the  
patient/consumer

Prevention-­
oriented

Mainteining  and  
Improving  Health

Information & 
Communication

Technologies

Independent  from  being  
“patient”

Lacal  2004



THE ACTIVE AND INFORMED 
PATIENT/CONSUMER

• COMMUNICATES with 
healthcare professionals à is able to 
establish an effective patient-
physician interaction

• ACCESS and MANAGES health 
information and documents

• Has HEALTHCARE 
KNOWLEDGE à health literacy

• MAKES DECISIONS about 
personal health

• SUPPORTS SELF-CARE (also in 
the case of chronic illness)
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Empowerment  can  be  
intended  as  the  process  
through  which  the  
patient/consumer  

becomes  an  “active  and  
informed  patient”



WHAT ACTIONS FOR THE ACTIVE 
PATIENTS?
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Content  understanding

Decision  
making



Shared Medical Decision making (1)
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Collaborative  
communication  process  
between  clinicians  and  

patients  that  integrates  the  
best  evidence  available  
with  the  patients’ values  
and  preferences,  to  
promote  high-­quality  
health  care  decisions.



Shared Medical Decision making (2)
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• In  its final decision,  the  UK  Supreme  Court  ruled
that the  standard  for  what physicians should inform
patients about the  risks,  benefits,  and  alternatives
of  treatment  will no  longer be  determined by  what a  
responsible body  of  physicians deems important
but rather by  what a  reasonable patient deems
important.  

• In  rendering this decision,  the  court  swept away
decades of  medical paternalism in  the  United
Kingdom  to  embrace a  new  patient-­centered
standard.  

• In  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.



Personal Health Record 10

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 11

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.

Markle  Foundation’s  Connection  for  Health  Collaborative.  [Tang,  Ash  et  al.,  2006]

DIGITAL  DIVIDE

People  who  really  need  
assistance  do  not  have  

enough  IT  skills

HEALTH  LITERACY

Information  in  the  PHR  might  
be  uncorrect



AMIA-AHIMA JOINT STATEMENT 12



PHR – EXAMPLES (1)
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PHR – EXAMPLES (2)
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PHR – EXAMPLES (3)
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PHR – EXAMPLES (4)
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PHR – EXAMPLES (5)
17



WHAT KIND OF PHR? (1)
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WHAT KIND OF PHR? (2)

PHR APPLICATION
• 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
• 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

19



WHAT KIND OF INFORMATION 
CAN BE INCLUDED?

CLINICAL DATA AND DOCUMENTSà
• records of allergies, immunisations, weight, blood pressure, cholesterol levels
• diagnoses, laboratory results, medical history, images
• instructions from past visits
• medications

AGENDAà
• future appointments and events
• address book to store helpful contacts, including the general practitioner (GP), 

the dentist or local pharmacies. 

FUNCTIONSà
• 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 
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PHRs: CRITICAL ASPECTS

• PERSONAL HEALTH RECORD à enabling
technology for pHealth

• PHRs alone are not enough to “empower” patients
• THREE CRITICAL ELEMENTS

ØAccessibility of health information
ØeSkills
ØHealth literacy

21

HOW  TO  COMPLEMENT  PHR  TO  EMPOWER  
PATIENTS?



THE FAMILY ENVIRONMENT
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• 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.

Context

Lifestyle

Culture
Family 
Health 
History 

Habits



A FAMILY PHR-BASED 
EMPOWERMENT APPROACH

23



THE FAMILY HEALTH RECORD
24

	
  

Figure	
  11.	
  Top:	
  The	
  family	
  tree	
  of	
  a	
  typical	
  three-­‐generation	
  family,	
  from	
  
Grandparents	
  to	
  Grandsons.	
  Real	
  individuals	
  are	
  represented	
  in	
  the	
  	
  

family	
  three	
  after	
  agreeing	
  on	
  personal	
  data	
  use.	
  Some	
  of	
  the	
  relative	
  	
  

Relationships	
  are	
  invented	
  to	
  show	
  the	
  application	
  behaviour.	
  Bottom:	
  	
  

[Bonacina  et  al,  2010]

HMFD – Historia
Medica Familiae

Digitalis



HMFD for Tablets
25

Family  historyFamily  health data  
manager  and  
family  members

The  value  of  
visual  

knowledge



FACILITATING TOOL: effective 
visualization of medical images
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Comparing  personal  bio-­images  
with  anatomical  atlases



FACILITATING TOOL: medical 
ontologies for patients
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Content  understanding



THE MODELING APPROACH TO 
LEXICON CONNECTERS
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ESEMPIO: ONTOLOGY FOR 
CARDIOLOGY
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Rappresentazione  della  
struttura dell’ontologia 
e  di  tutte  le  relazioni  esistenti  
ottenuta  con  il  software 

Jambalaya



ESEMPIO: ONTOLOGY FOR 
CARDIOLOGY
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SUPPORTING TOOL: SAFE DRUG 
ADMINISTRATION AT HOME
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•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

Step 1: the drug
is taken in the 

Parmacy

Step 2: automatic
generation of the 
therapy schedule

Step 3: single 
administration
event entered

Step 4: checking
of the 

administration
process
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THE iPHARMA PROTOTYPE
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• 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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When  the  medication  is  taken,  the  history  
is  updated

When  the  time  
scheduled  occurs,  the  
system  alerts  you  to  
take  the  medication

DRUG ADMINISTRATION AND 
HISTORY



“ELECTRONIC HEALTH RECORD”
vs “PERSONAL HEALTH RECORD”
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EHR FEATURE PHR
Single healthcare provider Owner Citizens

Clinical data and documents Kind of 
information

Data, documents and 
information on health and 

wellness

Time during which the 
patient is hospitalizeds Observation time Life-long

Healthcare workers and 
patients Addressee The citizen + All the subjects 

taking care of the patient

Within hospital information 
system Interoperability Global

Only healthcare professionals Accuracy of data The citizen can upload data 
and documents

Within hospital intranet Security Citizen’s PC and generic 
servers

All the healthcare workers of 
the provider Accessibility citizen



ENVIRONMENT FOR THE 
QUALITY EVALUATION OF PHR
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Van  der  Westhuizen  and  Pottas,  2010



INTEROPERABILITY

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

• Dimensionà
1. Standard adoption
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COMPREHENSIVENESS

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

• Dimensions
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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.

• Dimensionsà
1. Privacy (patients consent is needed to make 

information available to healthcare 
professionals)

2. Confidentiality (information should be protected 
by unwanted access)

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

• Expectation à information should be available at the right 
place and at the right time

• Dimensions
1. Access policies and user profiles
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An  easy  access  might  
increase  the  probability  to  
expose  data  to  risks

Strict  policies  might  
prevent  the  use  of  data  

when  needed


