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Summary
Objectives: To report on recent efforts in the field of consumer health
informatics (CHI) and education.
Methods: A review of the literature we selected on using search
engines and Medline with terms from consumer health informatics
and education. Twenty two articles match these criteria.
Results: A great diversity of work spans the field of CHI. This relatively
new field now faces challenges due to rapidly advancing
technologies and the increasing empowerment of citizens connected
over the worldwide web.
Conclusion: The benefits of enhancing CIH components within
existing medical curricula are already being noted.. Additionally,
updated recommendations on health and medical informatics
should incorporate CHI.
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Introduction
Health informatics has been rapidly

changing over the past few years. Ad-

vances in bioinformatics and its inte-

gration into more traditional medical

informatics is not only a challenge but

also represents a huge potential for the

emerging f ield of biomedical infor-

matics [1, 2]. After decades of devel-

opment of information systems de-

signed primarily for physicians and

other healthcare managers and profes-

sionals, there is an increasing interest

in reaching consumers and patients di-

rectly through computers and telecom-

munications systems. In the literature,

consumer health informatics (CHI) is

referred to as a discipline within health

informatics that analyses consumers’

needs for information, studies and

implements methods of making infor-

mation accessible to consumers, and

models and integrates consumers’ pref-

erences into medical information sys-

tems. The f ield of CHI receives feed-

back from other disciplines such as

medical informatics, nursing infor-

matics, public health, health promo-

tion, health education, marketing, and

communication science. CHI is becom-

ing one of the most challenging, rap-

idly expanding f ield in medical

informatics making the patient and citi-

zen the centre of attraction of new age

of information and technology in health

care. Furthermore the traditional edu-

cational curricula of health informatics

are being modif ied to incorporate as-

pects of CHI.

Method
This review is by no means exhaustive.

It focuses on topics in the field of edu-

cation and CHI, given the markedly

increased interest in this field. It is based

on peer-reviewed journals, and its main

source is Medline. It used the terms

“consumer health informatics” and

“education”. The term health was re-

placed with the term medical to make

sure that it would pick up earlier mate-

rial also. Google Scholar was used for

locating additional reports from non-

indexed sources.

Results

A review of selected articles [3] dem-

onstrates examples of excellent research

in CHI and medical education. The

methods presented can contribute to the

development of systems for the educa-

tion of both laypersons and health pro-

fessionals.

Moehr, in [4], explores whether edu-

cation in health/medical informatics

should continue to evolve along the

lines pursued since the early seventies,

or whether a change is advisable. Ori-

gins and typical characteristics of Eu-

ropean and US American approaches

to health informatics education are

identif ied. In Europe, holistic ap-

proaches based on a synthesis of medi-

cine and informatics, that is, computer

science with programs ranging from

vocational training through university
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programs to doctoral and postdoctoral

programs were characteristic. The US

American approaches emphasized

higher levels of education and a diverse

selection of specialized subjects.

Changes in health and health infor-

matics are summarised. Two types of

changes are identified: high-tech appli-

cations arising at the interface of im-

aging, robotics, and the -omics (genom-

ics, proteomics, metabolomics),

invasive applications focusing on con-

sumer health informatics, and a move

from curative to preventive health care.

It is proposed that curative medicine is

adequately served by current educa-

tional approaches, but that the move

towards preventive health care requires

a move towards education and change

management for health professionals

and health informatics professionals.

Deda, in [5], indicates that science must

have a common language. For centu-

ries, Latin language carried out this job,

but the progress in computer technol-

ogy and the world of the internet over

the past 20 years has begun to produce

a new language with the new century;

a computer language. The major infor-

mation users, who need data language

standardization, are the following: digi-

tal libraries and medical education sys-

tems, consumer health informatics fa-

cilities, medical education systems,

World Wide Web applications, database

systems, medical language processing,

automatic indexing systems, image pro-

cessing units, telemedicine, and new

generation internet.

Gustafson et al. [6] reviews research

and development related to the con-

sumer health informatics system

CHESS (The Comprehensive Health

Enhancement Support System) by the

Center for Health Systems Research and

Analysis at the University of Wiscon-

sin. The review places particular em-

phasis on what has been found with

regards to the acceptance and use of

such systems by high risk and under-

served groups.

Mohr, in [7], summarizes the insights

gained in collaborative research in a

Canadian Network of Centres of Ex-

cellence, devoted to the promotion of

evidence-based practice, and  relates

this experience to Internet support of

health promotion and consumer health

informatics. A subjective review of in-

sights is involved. Work directed to the

development of systems incorporating

guidelines, care maps, etc., for use by

professionals met with limited accep-

tance. Evidence-based tools for health

care consumers are a desirable comple-

ment but require radically different

content and delivery modes. In addi-

tion to evidence-based material offered

by professionals, a wide array of

Internet-based products and services

provided by consumers for consumers

emerged and is claimed to have shown

its usefulness. The consumer-driven

products and services provided via the

Internet are a potentially important and

benef icial complement to traditional

health services. They affect health con-

sumer-provider roles and require

changes in healthcare practices.

In [8] it is emphasized that CHI means

different things to patients, health pro-

fessionals, and health care systems. A

broader perspective on this new and

rapidly developing f ield enhances un-

derstanding and helps to better apply

its methods and software.. This article

provides an overview of CHI discuss-

ing its evolution and driving forces,

along with applications to Personal

Health Records, Internet transmission

of personal health data, clinical e-mail,

online pharmacies, and shared decision-

making tools. Consumer Health

Informatics is expected to become in-

tegrated with medical care, electronic

medical records, and patient education,

and impact the whole process and busi-

ness of health care.

In [9] it is noted that although interest

in CHI has increased, a consensus defi-

nition of CHI does not yet exist. A hy-

pothesis-generating survey of AMIA

members regarding the def inition and

research agenda for CHI came from

soliciting participation of AMIA mem-

bers in an Internet-based survey focus-

ing on these issues. One hundred thirty-

f ive AMIA members responded.

Participants indicated a broad spectrum

of topics important to CHI including

“self-help for disease management” and

“patient access to their own medical

records.” CHI research was felt to rely

heavily on public health methods such

as epidemiology and outcomes research,

a paradigm shift from traditional medi-

cal informatics. Responses indicated a

perceived lack of funding and need for

further research in CHI. A working

def inition should emphasize the

multidisciplinary nature of CHI, in-

clude consumer input into CHI design,

and focus on public health approaches

to evaluation.

In [10] current access and barriers to

health information for consumers is

explored. It considers how computers

and other developments in information

technology are ushering in the era of

CHI, and their future  potential Based

on today’s developments, where the

public is already having unprecedented

ability to access information and to

participate actively in evidence-based

health care it is suggested  that CHI be

viewed as a whole new academic disci-

pline, one that should be devoted to the

exploration of the new possibilities that

informatics is creating for consumers

in relation to health and health care is-

sues.

In [11] an AMIA special track entitled

“Consumer Informatics Supporting

Patients as Co-Producers of Quality”

was devoted to examining CHI. As a

f ield, it is developing rapidly, with

worldwide changes occurring in the
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organization and delivery of health care

and in the traditional roles of patient

and provider. This paper describes key

themes of the track; implications of the

growing area of consumer health

informatics; and recommendations for

informatics research, design, and policy.

Major issues that emerged from the

panels and discussions involved changes

in roles of consumers and providers,

support to a patient-provider-informa-

tion technology partnership; virtual (as

opposed to physical) structures for

health care and health care information

delivery, and health care as an integrated

part of one’s life. Pane lists and par-

ticipants at the meeting developed rec-

ommendations for informatics research,

design, and policy, with an overarching

focus on how to support the patient-

provider-information technology part-

nership to provide more patient-centred

health care. They recommended that

AMIA take an active leadership role in

consumer health informatics. Specif ic

recommendations were made concern-

ing research, new patient record sys-

tems, provider support, information

access and evaluation, and policy and

regulation.

Reference [12], provides yet another

description of CHI as it empowers the

individual patient and the public at

large. Data sources included: published

articles, research studies, and govern-

ment reports related to interactive

health communication and CHI. The

paper’s conclusions include: that appli-

cation of CHI can provide information

to patients and the public, promote self-

care, enable informed decision-making,

promote healthy behaviours, and pro-

mote peer information exchange and

social support. Quality, research meth-

odology, and accessibility need all be

increased to ensure that CHI achieves

its potential to improve a nation’s health.

With the advent of the internet, the pro-

fusion of consumer health-related web

sites, online support groups, and elec-

tronic patient-centred communications

present new challenges for clinical

practice. Health care providers have

important roles in helping their patients

as well as the public locate, assess, and

interpret health information.

In [13] the advances of health infor-

matics in Canada over the last 50 years

are briefly reviewed to reveal the per-

vasiveness of their applications in health

and health care. The relations to research

in health informatics and health are

pointed out. From this perspective it is

argued that the evolution of consumer

health informatics in the last decade has

had a profound impact on the practice

of medicine, on patient-physician rela-

tions and, hence, on the requirements

for medical education. The different

access to information and how it is used

in educational environments will also

dramatically affect how curricula are

structured both at undergraduate and

postgraduate levels. The impact of

health informatics on medical educa-

tion is further elaborated, and the re-

quirements on infrastructure in support

of this education are detailed. This in-

frastructure goes beyond instructional

laboratories and includes academic

units for medical informatics and, most

importantly perhaps, funding resources

and adjudication capacity for health

informatics research and their integra-

tion into the Canadian research organi-

zation and the new Canadian Institutes

of Health Research.

Reference [14] points out how health

informatics has much to offer commu-

nity health care. Computer networks

and telecommunications provide par-

ticular support that can enhance the

collaboration among clinicians, care

providers and patients. Special-purpose

computer tools referred to as CHI rep-

resent the application of computer and

information technologies specifically to

support the health information and com-

munication needs of patients and lay

persons. Research projects like

ComputerLink and CHESS demon-

strate that CHI is acceptable to patients

and promotes self-care and disease

management. Three grand challenges

must be faced to insure realization of

the promise of health informatics to

community health care: development of

knowledge management and informa-

tion discovery tools for patients, insur-

ance of health information literacy for

everyone, and re-engineering clinical

practice to capitalize on patients as full

partners in health care.

In [15] there is a discussion of how

changes in reimbursement structures in

health care have given rise to a rapidly

growing focus on the consumer and this

recent increase has been fuelled by the

advent of the Web. CHI systems em-

power the consumer and aim to improve

doctor-patient communication. The

HouseCall system is presented as an

example. The paper starts with a review

how a consumer information system can

be derived from an existing physician

knowledge base (Iliad). Second, it pre-

sents evaluation studies that: 1) show

how consumers are eager for non

‘dumbed-down’ content with easy ac-

cess, 2) demonstrate the large spectrum

of topics of interest and the ‘natural’

search strategies of health care consum-

ers.

In [16] and [17] it is mentioned that

lay health care consumers’ emergence

as active participants in online health

care networks is a powerful new tech-

nological trend  that promises to take

the American health care system

through all stages of cultural adapta-

tion—substitution, innovation, and

transformation. Soon everyone will

recognize the fundamental changes

online health has produced in the way

we think and act about health care. A

new subspecialty—consumer health

informatics—covers two domains: (1)
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community CHI resources—the online

networks, forums, databases, and World

Wide Web sites that anyone with a home

computer can access, and (2) clinical

CHI resources—programs or systems

developed by clinicians, system devel-

opers, or health maintenance organiza-

tions and provided to selected member-

ship groups or patients. Sample

communications among online self-

helpers within their chat groups, e-mail

exchanges, bulletin boards, and

USENET newsgroups for chosen health

topics show what is on their minds, how

they get information, how they use it,

and how they correct it. Sometimes,

clinicians have observed, lay care of-

fers higher quality than professional

care. Lay self-helpers, such as the origi-

nator of the Brain Tumour Mailing List,

have observed several potential benefits

in linking online self-helpers and pro-

viders and at a very modest cost. In a

coming six-level system of informa-

tion-age health care, patient-consum-

ers may seek what they need in the fol-

lowing order: individual self-care,

family and friends, informal self-help

networks, the professional as coach, the

professional as partner, and the profes-

sional as authority. Rapid developments

in information technology offer better

opportunities for consumer health in-

formation. Unfortunately, people with

the greatest health burden often have

the least access to health information

and communication technologies. Mul-

tiple barriers contribute to disparities

among different populations, including

low literacy levels and language differ-

ences as well as economic, social, and

cultural factors that may decrease ac-

cess to technology. If Internet-based

patient education is shown to improve

health care outcomes, this may widen.

In this workshop, participants will dis-

cuss common barriers to use of tech-

nology for disseminating electronic

health information. In addition, poten-

tial solutions to these problems will be

explored, including a variety of inter-

ventions, such as: providing chronic

disease patient education using touch

screen computers in urban clinical wait-

ing areas; providing training, education,

and tools in accessing and evaluating

on-line health information; and incor-

porating ‘lay health advisors’ to pro-

mote usage of consumer health infor-

mation in the community. Additional

example studies and implementation

efforts targeting underserved or vulner-

able populations will be presented and

discussed. Ample time was to be made

be available to review the interests and

concerns of attendees in small and large

group discussions.

Discussion

The f ield of health and medical

informatics is rather new compared to

more traditional disciplines such as

physics, mathematics, medicine and

other life sciences. The f ield itself is

being updated due to new technologies

and approaches as well as due to new

innovations. Recently the decoding of

the DNA and the human genome has

added another sector into the traditional

health and medical informatics. The

after shocks of this new development

are still being felt and are diff icult to

be absorbed across the f ield.

The difficulties in defining the continu-

ous moving ahead f ield of health

informatics makes it more difficult for

educators in this f ield to def ine and

update the curricula and competencies

of the discipline. It is evident that one

of the areas that newly came into the

arena was consumer health informatics.

The new f ield is challenging, is con-

tinuous updated, and involves not only

the specialists in the field but also in-

volves the public and citizens. The

empowerment of patients in employing

technological innovations and applica-

tions is becoming the main issue in

health care in this century. Today, Eu-

ropean countries and elsewhere are fac-

ing the challenge of delivering quality

healthcare to all its citizens at afford-

able cost. Protracted medical care for

an ageing society, the costs of manag-

ing chronic care diseases, and the in-

creasing demand by consumers, clients,

and citizens for best quality healthcare

are major factors. Healthcare expendi-

ture is already signif icant (in Europe

8.5% of the GNP on average) and ris-

ing faster than overall economic growth

itself. The emerging situation calls for

a change in the way the healthcare is

delivered and the way medical and

healthcare knowledge is managed and

transferred in clinical practice. Health

Informatics and Consumer Health

Informatics are key to implement these

changes in this information driven do-

main.

The f ield of Consumer Health Infor-

matics as a highly interdisciplinary field

aiming at: (a) improving productivity

of healthcare systems by facilitating

patient care at the point of need, health

information processing and quicker

transfer of knowledge to clinical prac-

tice; (b) continuous and more person-

alized care solutions, addressing the

informed and responsible participation

of patients and their informal carers in

care processes, and responding to the

needs of elderly people; (c) higher pa-

tient safety by optimising medical in-

terventions and preventing errors.

All these activities should address con-

sumer (user) needs, personal data se-

curity, confidentiality, privacy, as well

as the reimbursement scheme and le-

gal framework for using the new tech-

nologies.

The International Medical Informatics

Association has issued ten years ago

recommendations for health and medi-
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cal informatics education. Many edu-

cational efforts [18]-[25], [26] have

been based on those recommendations.

Recently, an effort in updating those

recommendations has started. It is en-

visaged that in the upcoming recom-

mendations the area of consumer health

informatics will be included as part of

the overall curriculum and competen-

cies map of health and medical

informatics.

Conclusions
Information and communication tech-

nology offer useful capabilities to im-

prove illness prevention and safety of

care, facilitating active participation of

patients, consumers and enabling

personalisation of care that open new

opportunities for patient empowerment

and health and disease management.

The new capabilities of modelling,

simulation, and biomedical informa-

tion, combined with knowledge about

diseases that ranges from the molecu-

lar to the organ and system levels could

lead to a new predictive medicine [1]

as well as new opportunities and facili-

ties for the consumer of healthcare. This

might help bring radical improvements

to the quality and eff iciency of our

healthcare systems. To achieve this,

educational innovations should paral-

lel the research efforts in the field of

health and medical informatics. Updat-

ing of curricula, training programmes

and public awareness should be a con-

tinuous effort to the educators in this

promising but challenging f ield.
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