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Health care paradigms in transition

A paradigm can be defined as a coherent con-
stellation of beliefs, habits, and procedures for 
achieving certain goals in society. It is based 
on habit and tradition, anchored in written laws 
and unwritten rules, in institutes, companies, 
and other vested interests, although clear-cut 
evidence that it constitutes the optimal way to 
achieve the wanted goals may be lacking. Here 
paradigms for achieving optimum health care 
will be considered. For the emerging paradigm 
shift1 in the health care sector, technological 
progress for individual autonomy is an enabling 
factor, and high quality, cost effectiveness, and 
sustainability are to be achieved.  The economic 
crisis helps to accelerate the emerging transfor-
mation. Let us first consider the classic Hippo-
cratic paradigm.

Hippocratic or medical HealtH care paradigm
Hippocrates of Kos (460-370 BC) has formulated 
principles of the health care paradigm that has 
dominated western medicine ever since and is 
still being taught by most medical faculties. He 
introduced the trio (i) diagnosis of disease and 
establishing the external agent, (ii) disease-spe-
cific treatment by erasing the agent by therapeu-

tics, (iii) an implicit privacy contract between pa-
tient and physician in which the patient’s health 
is the leading principle and secrecy guaranteed. 
The Hippocratic model has been worked out for 
centuries and is currently leading in the World 
Health Organization International Classification 
of Diseases ICD, currently in its 10th revision2.

Gradually, alterations have occurred, challeng-
ing or exceeding the paradigm. An important 
one is that the concept of health has been wid-
ened as involving the whole person, not just the 
absence of disease3, for example for minimizing 
disability, keeping up work potential, and social 
inclusion, thus broadening health care as well. 
But there are others. Health complaints could 
not always be traced to one or more specific dis-
eases; these were accommodated by introducing 
the diagnostic category ‘e causa ignota’ (cause 
unknown). More recently, it became unclear if 

‘ageing’ qualified as a cause of disease, since age-
ing is a natural phenomenon and as such cannot 
be treated. How to deal with multi-morbidity of 
chronic diseases so common at old age? Geriat-
rics and multi-disciplinarity are partly answers to 
this challenge, often starting with reducing num-
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ber and doses of drugs. What about negative 
side effects of treatments, which may even be 
worse than the disease symptoms in themselves? 
How to deal with experimental treatments with 
uncertain outcomes? How to withstand the pres-
sure by commercial parties who are out to influ-
ence beliefs and habits by physicians, not neces-
sarily in the interest of the patients. 

And how to position prevention in the Hippo-
crates scheme, prevention being a powerful tool 
to improve health, as has been obvious ever 
since the health engineering revolution focus-
ing on hygiene in the late 19th and first half of 
the 20th century through providing safe drink-
ing water, disposal of sewage and other waste, 
and improved indoor conditions4? How to ac-
commodate recent rapid technological develop-
ments, exemplified by the Internet? And how to 
maintain privacy when digital patient dossiers 
become the rule and are available to too many 
inquisitive eyes such as of health workers, insur-
ance employees and hackers, playful if not mali-
cious? 

Gray5 gives some answers in describing new 
steps within the global medical paradigm that we 
name in this paper Hippocratic. First came the 
effectiveness paradigm boosted by the concept 
of evidence-based medicine. Then came two 
steps in the quality and safety paradigms. And fi-
nally appears the concept of value in health care, 
as the proper objective of a care system: patient 
health outcomes relative to total cost. 

This interesting step raises a new question. If 
medical health has an economic value, who 
is in charge of making decisions? The clinician 
mainly dedicated to obtain the best care for his/
her personal patient, or the population medicine 
decision maker? The present paper makes the 
proposition of a central role for the user/cus-
tomer/patient/citizen with the following emerg-
ing paradigm.

Functional HealtH paradigm
Although basic elements of the Hippocratic par-
adigm remain valid, this paradigm has not been 
able to handle many of the changes of environ-
ments, population, demographics, and actors 
up till the present.  Here it will be argued that 
the Hippocratic model in which disease with di-
agnosis and treatment is at the centre and the 
physician has the primary role, is gradually be-
ing accompanied by a ‘Functional model’. In this 
model, limitations and restorations of human 
functions are at the centre. The ‘patient’ takes on 
a role as a primary source of information. This 
also leads to increased autonomy of the patient 
who, aided by an abundance of current infor-

mation resources, may take a more active role. 
This  replaces the passive role of the patient in 
the Hippocrates paradigm. In  this way, part of 
the problems of the Hippocratic paradigm can 
be solved. This paper has been written from a 
European perspective, but the gist of the devel-
opment is thought to be rather universal because 
both increased longevity and rapid technologi-
cal innovation are occurring world-wide. 

Along with the demographic shift toward in-
creased longevity, many ageing people live for 
long periods of their lives with one or more 
chronic diseases, restrained and controlled by 
medicines. For them, ageing means a decrease 
in reserve of functioning, with frailty as the situa-
tion in which reserves have been exhausted and 
decompensation has occurred. As to health care, 
the main goal cannot be to cure every one of 
their chronic diseases, but rather to maintain au-
tonomy and daily functioning as long as possible 
with a minimum of restrictions. A recent attempt 
catches this new spirit by defining a concept 
called ‘positive health’ as “the ability to adapt 
and self-manage one’s own life against physi-
cal, emotional, and social challenges of life”6,7. 
Health care then is every support for achieving 
such health. In terms of the functional paradigm: 
once chronic diseases of the patient are stabi-
lized, the focus is shifting toward optimal daily 
functioning. The main source of information on 
functions and limitations of functions is the pa-
tient her/himself. 

With handicapped persons in mind, the WHO 
has grasped this emerging shift as early as 1980, 
distinguishing between (i) impairment of bod-
ily functions, (ii) disability to carry out activities, 
and (iii) handicap to participate in social life8. In 
2001 this has resulted in the International Clas-
sification of Functioning, Disability and Health 
ICF9, with (i) impairments of bodily functions, 
(ii) limitations of activities, and (iii) restrictions 
of participation. In 2006, this has led at the 
United Nations to rights for compensation for 
handicapped persons10, with the clear-cut aim to 
make them function properly in daily life. Both 
personal factors and environmental factors may 
be involved. This may serve as a good exam-
ple for older people in, for instance, geriatrics. 
Obviously, diseases and functional limitations 
are dependent although the mapping is far from 
straightforward11.

Within the Hippocratic paradigm, physicians 
have been mainly trained as professionals in dis-
ease and treatment of disease, but less in func-
tional limitations. Their role in the medical Hip-
pocratic paradigm is mainly the decision making. 
In case of the functional health paradigm, they 
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might change into medical counselors, since the 
functional paradigm implies an empowerment of 
the patient. However, physician’s role in acute 
disease remains pre-eminent. An important step 
in making the paradigm change operational, the 
above mentioned emerging concept of ‘positive 
health’ has led to interviewing different groups 
of professionals and laymen. This indicates that 
patients, healthy citizens, and professional carers 
value a broad concept of ‘positive health’. Unfor-
tunately, this is not yet supported by policymak-
ers and pharmaceutical companies7.

Contours 
The essentials of the Hippocrates paradigm will 
remain intact as the central role of the physician 
in acute disease and cure, promoting interests 
of the patient, and protecting his/her privacy. 
However, new elements for optimal functioning 
will be added. In the era of Internet and smart-
phones, privacy protection is becoming more 
difficult. We will consider autonomy, prevention, 
permanent health education, cost effectiveness 
and sustainability, health care technology, and 
the position of ageing people and caregivers.

Autonomy
The information revolution of the last decades 
exemplified by the Internet has enabled a rapid 
increase of autonomy in broad sectors of the 
population. All types of information are now eas-
ily accessible, although quality may be uneven. 
This has challenged professionals in all sectors of 
society, who now have to deal with a population 
that reckons itself informed. This is obvious in 
the health care sector as well. Passive patients 
have turned into active searchers of information 
on the Internet, and more and more physicians 
and other health care professionals are being 
challenged by informed patients. Patients are be-
coming more and more empowered by the read-
ily available information.

In this new situation, physicians remain pro-
fessional experts, but their professional role 
particularly in chronic conditions is changing 
from leaders and deciders to knowledgeable, 
trustworthy, objective counselors and guides, 
thereby also bridging the gap between profes-
sional and laymen terminology. In the new era, 
health care professionals are putting forward the 
possible roads to go, along with advantages and 
risks, while leaving the decision to the patient/
person. Obviously, people will continue to rely 
on the coaching of professionals, particularly in 
pain, acute disease, and end of life. However, 
the decisive appearance of a new health care 
paradigm is that people will take responsibility 
for their own functioning as long as possible and 
may avoid diagnostic and therapeutic events in 

which functional gains are unlikely or when, ac-
cording to the patient, these do not warrant the 
side-effects or high cost. 

Prevention 
There is probably consensus that prevention is 
generally more effective than cure. Surprisingly, 
however, prevention plays a small part only in 
the health care sector, for example in the Neth-
erlands less than 5% of costs12. It should become 
the core of health promotion, with substantial 
funding. This may reflect the underrating of long 
term effects as compared to short term costs, so 
common in politics: presently prevention has 
not yet achieved a proper business model. In this 
sense, short term economics is the biggest obsta-
cle for progress in health care. Another reason of 
the neglect of prevention may be the overriding 
role in present health care of ‘evidence-based’ 
medicine as applied to cure. Evidence of the ex-
cellent outcomes of prevention is clear-cut, as 
witnessed by many long term studies such as in 
smoking, air pollution, and traffic accidents, and 
in particular by longitudinal studies with rand-
omized control13. 

The discrepancy between prevention on the one 
hand and cure on the other is challenging the 
cost effectiveness of the rising budgets. Once 
people, well-informed, will take responsibility 
for their own health including costs, the medi-
cal and health care sector will experience im-
portant shifts in type and occurrence of diseases, 
cure, and care. In line with this, the recent World 
Health Report 2013 focuses on the importance 
of research directed toward progress of universal 
health care, i.e. full access to high-quality ser-
vices for prevention, treatment, and financial risk 
protection13.

A number of general prevention issues are well 
known, while others are likely candidates. Smok-
ing is known to be risky. The extensive protec-
tive cover of moderate daily exercise is gaining 
ground. Fatty, sweet and salty food have been 
recognized as unhealthy as have overuse of 
alcohol and drugs. Obviously, we are still far 
from the desirable general awareness of healthy 
habits, let alone measures by government and 
industry to help bring about these aspects of sus-
tainable health. Technology may play an increas-
ing part, such as by air quality sensors, proper 
food indicators, exercise monitors, and many 
Apps and other Internet applications and in ad-
dition, also by a better organisation and mutual 
tuning of prevention, care, and cure. Informing 
people of preventive lifestyles and measures by 
the effective ways of present communication, is 
a basic part of the new functional health care 
paradigm14.
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Although prevention is moving toward a central 
dimension of health issues, there is a worldwide 
lack of funding of prevention research as to the 
potential gains in health13. New indicators and 
also integration of massive data are needed for 
getting grip on the enormous potential of pre-
vention. Innovative prevention radiates directly 
to the sector of economics, health financing, and 
social care as well. Prevention must be based 
on a new global macro-economic model rather 
than on the straight perspective of a funding by 
health and social funds.

Permanent education in health (care)
For all citizens, the shift in health responsibil-
ity requires specific education at all phases of 
life: in primary and secondary education, dur-
ing adolescence and adult life, and at old age all 
the way until the end of life. One has to learn 
how to take responsibility for one’s own present 
and future health, to avoid risks and adopt pro-
tective and preventive habits, to learn when to 
turn to professional advisers in medicine and 
care, and when to adopt and adapt to specific 
health technologies such as sensors and alarms15. 
The (electronic) health record may become one’s 
own property, with mandated copy to involved 
health professionals among which the general 
practitioner. A technology option might be a 
chip carried in a wrist watch. It is characteristic 
how absent the patient is in some of the early 
requirements of electronic or digital patient re-
cords16. The ownership of such records does not 
belong to hospitals, let alone to health insurance 
companies. 

Health care professionals will also need specific 
education in defining their shifting role. Fortu-
nately, continuing education is already part of 
the mandatory curriculum for most physicians 
and needs to be extended in content, also for 
other professionals in the health care sector. In 
addition, education has to be organized for older 
people themselves, thus promoting their own 
optimum functioning. 

For citizens, health care professionals, health 
care administrators, health care insurance com-
panies, Internet sites and ‘the media’ may take 
an important role in the educational field, and 
quality labels are essential if only for keeping 
commercial interests at bay. For citizens there 
is a need for professional teachers in different 
phases of life, in helping to develop and intro-
duce proper learning programs. The learning will 
be most successful in its proper direct context 
rather than in theoretical classes, and involve 
both general skills such as interpreting one’s 
own standardized health record and very prac-
tical skills including focused digital literacy and 

contextual assistive technology such as handling 
a walker or navigator. But critical problematic 
aspects may need some consideration. Usually 
the well-educated, well-to-do people are those 
who use for their benefit all possible health in-
formation. Media and health professionals are 
not yet good enough and may ‘enlighten’ cultur-
ally and socially marginalized citizens with some 
false ideas. How to change people ś real behav-
iour? This question remains open.

Cost effectiveness and sustainability
If the older citizen takes on the role as functional 
leader of her/his own health, or rather of her/his 
daily optimal functioning, it follows that s/he must 
also decide on cost effectiveness of interventions 
which is a basis for sustainability. In many coun-
tries, this is a far cry, since s/he may not even be 
informed and totally unaware of costs, let alone 
on cost effectiveness. Also many physicians can-
not take on their role as counselors on cost ef-
fectiveness of interventions. For example, there 
may be too much waste, underutilization of ex-
pensive apparatus, or too many managing staff. 
The system of health care insurance may not 
support cost effectiveness, since increased turn-
over is in its interest and translated into higher 
premiums, higher own-risks, but not in better 
cost-effectiveness. A huge increase in general 
cost awareness is necessary before each citizen 
will be in a position to share responsibility for the 
costs of his health care and to weigh extra quality 
of life versus extra cost. There can be no sustain-
ability without transparency in cost effectiveness. 
This may be stated as the need for a new busi-
ness model of functional health care, but some 
vested interests may be expected to resist such 
transparency17. However, possible side effects for 
older persons, refusing care or even cure to save 
the money of the community, should be coun-
teracted, and societal moral pressure leading to 
assisted suicide strictly regulated.

Health care technology
There can be discussion if technology is the driv-
ing force of change in society including of the 
health care paradigm, or that it just supports de-
velopments that are occurring anyway. But there 
can be no doubt that technology innovation of 
products and services, including Internet appli-
cations, is an essential element in the increas-
ing autonomy of citizens also in the health care 
domain. Technology products and services are 
ready to empower older people as to their own 
health. Although technology may sometimes be 
just as effective as drugs, it belongs to another 
chapter of health care. Industry is already taking 
the lead by providing a whole spectrum of tools 
for monitoring bodily functions, for measuring air, 
water, and food quality, for easing communica-
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tion with passive and active alarms in case of ac-
cidents, in smart-phone apps, in telecare, in ro-
botics, and many others, both for individual and 
for professional use in prevention, in cure, and in 
care. Integration of these has to be supported by 
proper software tools. As to the medium of Inter-
net and smartphones, continuous developments 
are taking place, where quality control is increas-
ingly realized. It may be observed that presently 
quite a few new health products in hardware and 
software are still lacking in robustness, which is 
annoying if not potentially dangerous.

A possible tool to maintain oversight on this huge 
reservoir of technological options and solutions 
for increased functioning of older people is the 
gerontechnology impact matrix that plots five 
main domains of human life against four types 
of goal18,19. Top level of goals concerns enrich-
ment of daily life, indicated as ‘enhancement & 
satisfaction’ including leisure and artistic expres-
sion, whereas active prevention (‘prevention & 
engagement’), compensation and relevant sup-
port for trailing physical, perceptual and cogni-
tive functions (‘compensation & assistance) and 
care support (‘care support & organization) are 
the other major goals that technological inter-
ventions may serve. 

Ageing people and care givers
Ageing people are special in that (i) they are more 
likely to suffer from several restrictions and/or 
diseases at the same time (multi-morbidity); (ii) 
they have to spend more effort to adapt to any 
new situation and learn to use new products and 
services; and (iii) end-of life comes into view. For 
the population of the developed countries, lon-
gevity results in 30 or 40 years more life expect-
ancy than one hundred years ago, but the large 
community of ageing people is heterogeneous. 
Old people are mainly healthy, but some are 
frail and dependent. The distinction between 3rd 
age and 4th age may be sociologically relevant: 
3rd age as characterized by independence and 
normal daily functioning, also in the presence of 
certain restrictions, while 4th age is characterized 
by frailty and dependence on others20. In the 
latter case, the basic responsibility may shift to 
family members in close interaction with medic-
al and other health care and aid professionals. As 
for 3rd age citizens, it is important that teaching, 
learning and training is directed to specific rel-
evant knowledge and skills in the actual context 
of use or relevance and taking their life history 
including education into account.

tHe new paradigm: SuStainable and Functional 
HealtH
In the present early state of transition of the 
health care paradigm, it is impossible to foresee 

even the near future. But in terms of scenarios, 
coherent options may be sketched. In this ex-
ercise, autonomy of people and sustainability 
are the basis of the emerging functional health 
care paradigm, with medical and other health 
care professionals as their individual counsel-
ors. Counseling will increasingly be directed 
on prevention: adopting healthy lifestyle habits 
throughout life, minimizing or countering gener-
al or specific risks such as in proper protective 
clothing, genetic counselling, risk of falling, or 
vocational risk. There may develop demand for 
new types of integrative health care professional. 
From 2005-2010, the French Ministry of Health 
observed in France a fivefold increase of health 
and aid professionals as compared to the growth 
in French population. Over the 200 official cat-
egories of jobs, new jobs are appearing which 
are considered as signs of adaptation of the sec-
tor to social evolution21.

In an optimistic scenario, there is for example 
extensive monitoring and information in the 
food sector, based on government regulation. 
Transparent cost effectiveness is generally avail-
able and at the basis of individual decisions as 
to one’s own health. Older patients will need 
a coach in health care matters. In some coun-
tries, the general practitioner may become such 
primary coach and health care counselor at the 
center of the professional web. The role of health 
care insurance will change as the added value of 
health can be weighed against the added costs. 
This is true for hospital services as well. But the 
best way to measure added value of health re-
mains unsolved and open to progress,

concluSion
Ageing people increasingly demand to be able 
to maintain functional autonomy in the wake of 
limitations from chronic diseases. This demand 
is enabled by a stream of new technological 
products and services, and is causing a paradigm 
shift in the health care sector. 

Ageing people may want the best possible health 
for their daily functioning in terms of body, mind, 
and social relations. The Hippocratic paradigm 
is characterized by the primary role of phys-
icians and other health care professionals. They 
will maintain this role in acute situations. The 
new emerging paradigm, here called ‘Function-
al health’, and valid for chronic situations, gives 
people a central role in the care of their own 
health, with health care professionals in the role 
of knowledgeable counselors. In the current 
transition period, harmonisation between these 
two paradigms may be somewhat chaotic, es-
pecially as the economic models underlying the 
two paradigms strongly diverge. 
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Proper management may ease the problems and 
help to maintain the confidence link between 
people and care professionals that is so essential 
for optimal prevention, cure, and care. Continu-
ous education and information for everyone at 
any age is a necessary ingredient, also for health 

professionals adapting to their new roles. Cost 
transparency is needed for comparing added 
value to added cost, as a basis for sustainability, 
and provides a coherent economic underpinning 
to this new approach to health care to which 
vested interests must also be turned.

Acknowledgement
The authors are grateful to acting editor and peer-
reviewers for their fruitful criticism and Mrs Enricke 
Bouma for help in improving abstract and conclu-
sions.
References
1.  Kuhn TS. The structure of scientific revolutions. 

Chicago: University of Chicago Press; 1962
2.  World Health Organization. ISD-10: International 

Classification of Diseases. 10th edition. Geneva: 
WHO; 2010; http://apps.who.int/classifications/
icd10/browse/2010/en; retrieved June 10, 2014

3.  WHO. Definition of health. Preamble to the 
Constitution of the World Health Organization 
as adopted by the International Health Confer-
ence, New York, 19-22 June, 1946; signed on 
22 July 1946 by the representatives of 61 States. 
Official Records of the World Health Organization 
1946;2:100

4.  Der Rohrleger Zeitschrift für Versorgung der 
Gebäude mit Licht, Warme, Wasser und Luft; 
1878-1879; renamed 1880: Der Rohrleger und 
Gesundheits-Ingenieur; renamed 1881-1895: Der 
Gesundheits-Ingenieur: Organ des Vereins für 
Gesundheits-Technik. Berlin: Seydel

5. Gray JAM. The shift to personalized and popula-
tion medicine. The Lancet 2013;382(9888):200–
201; doi:10.1016/S0140-6736(13)61590-1

6. Huber M, Knottnerus JA, Green L, Horst H van 
de, Jadad AR, Kromhout D, Leonard B, Lorig K, 
Loureiro MI, Meer JWM van de, Schnabel P, Smith 
R, Weel C van, Smid H. How should we define 
health? British Medical Journal 2011;343:d4163; 
doi:10.1136/bmj/.d4163

7. Branje D, Huber M. Naar een nieuw concept van 
gezondheid (Toward  a new concept of health), 
in Dutch. Driebergen: Louis Bolk Instituut; 2013; 
www.louisbolk.org/uploads/pdfs/Factsheet%20
Operationalisering%20Gezondheidsconcept%20
30102013.pdf ; retrieved November 21, 2013

8. WHO. International Classification of Impairments, 
Disabilities, and Handicaps: A manual of clas-
sification relating to the consequences of disease. 
Geneva: WHO; 1980; https://extranet.who.int/iris/
restricted/bitstream/10665/41003/1/9241541261_
eng.pdf; retrieved June 10, 2014

9. WHO. The International Classification of Func-
tioning, Disability and Health (ICF). Geneva: 
WHO; 2001; http://apps.who.int/classifications/
icfbrowser/; retrieved June 10, 2014

10. Resolution adopted by the General Assembly. 
76th plenary meeting. Convention on the Rights of 
Persons with Disabilities. New York; 13 Decem-
ber 2006. A/RES/61/106, 24 January 2007; www.
un.org/disabilities/default.asp?id=61; retrieved 
June 10, 2014

11. Brink M. Future-proof platforms for ageing-in-
place. PhD Dissertation. Technische Universiteit 
Eindhoven; 2013

12. Mackenbach J. Korten op preventie? Niet doen! 
[Reducing the prevention budget: don’t do it], In 
Dutch. Medisch Contact 2013;68(46):2388-2389; 
http://medischcontact.artsennet.nl/archief-6/
tijdschriftartikel/138673/korten-op-preventie-niet-
doen.htm; retrieved June 10, 2014

13. World Health Report 2013: Research for universal 
health coverage. Geneva: WHO; http://www.who.
int/whr/2013/report/en/; retrieved June 10, 2014 

14. Blumenthal D, Glaser JP. Information technol-
ogy comes to medicine. New England Journal of 
Medicine 2007;356(24):2527-2534; doi:10.1056/
NEJMhpr066212

15. Sorensen K. Health literacy: a neglected European 
public health disparity. PhD dissertation Maas-
tricht University; 2013

16. Institute of Medicine. Key capabilities of an elec-
tronic health record system: letter report. Wash-
ington: National Academic Press; 2003; http://
books.nap.edu/openbook.php?record_id=10781; 
retrieved June 10, 2014 

17. Maynard A. Health care rationing: Doing it better 
in public and private health care systems. Journal 
of Health Politics, Policy and Law 2013;38(6):1103-
1127; doi:10.1215/03616878-2373157

18. Bronswijk JEMH van, Bouma H, Fozard JL. Tech-
nology for quality of life: an enriched taxonomy. 
Gerontechnology 2002;2(2):169-172; doi:10.4017/
gt.2002.02.02.001.00

19. Bouma H, Fozard JL. Bronswijk JEMHvan. 
Gerontechnology as a field of endeavour. 
Gerontechnology 2009;8(2):68-75; doi:10.4017/
gt.2009.08.02.004.00

20. Baltes PB, Smith J. New Frontiers in the Future of 
Aging: From Successful Aging of the Young Old 
to the Dilemmas of the Fourth Age. Gerontology 
2003;49(2):123–135; doi:10.1159/000067946

21. Ministère des Affaires sociales et de la Santé. 
Métiers de la santé ; http://www.sante.gouv.fr/lire-
la-suite.html; retrieved June 9, 2014


