CHAPTER 5. 

NEW DEVELOPMENTS AFFECTING HEALTH
Health care will involve a medical science that expresses the randomness, complexity, profligacy and environmental  sensitivity of our biological natures. (Marinker M.1998, Chapter 1 )

Social changes as well as existing and developing technologies, therapies and   knowledge based medicine will have important impacts on  the health of older Europeans over the next decades. Health care systems are likely to change, moving away from those characterised  by  hierarchical structures, centralised decision-making and professionally dominated  health care systems currently  found in Member States. The information society is likely to influence changes in conceptions of health and well being and increase consumer  participation  in decision making . Within the coming decades new technologies and therapies will allow older people to live their lives in better health and with less dependency (Marinker 1998).  What are the discernible and demonstrable trends in technological innovation and social change? Technologies and therapies are not neutral entities;  they are developed and promoted  by individual, commercial and public interests and  they are accepted or rejected  by individuals and public and private bodies. Socio-political changes  affect their use and further advancement (Smith 1998). 

Trying to evaluate the contribution of each of these factors over the coming years is extremely difficult. New health related technologies may be developed where there are potentially significant cash profits to be made, and it has been estimated that only 15-20% of new therapies are proven to be more cost effective than available alternatives (OECD 1998). Technologies with  applications in other fields e.g. video cameras, robots, computers, are being rapidly developed for use in health care. 

Public ignorance and  difficulties in the assimilation of new knowledge about treatments and technologies by professionals  often hinder their full implementation.  Unless specific efforts are made to promote knowledge  about their effectiveness, it is likely they will continue to be underused or misused.

This chapter reviews  existing new technologies and therapies or those on the immediate horizon  which are likely to  have a direct impact on the health or health care of older people over the next decades. It should be recognised that predictions are unreliable and that the application of new knowledge could radically change health  projections.

Health related knowledge, technologies and therapies.
Knowledge, technologies and  therapies are intimately interlinked in the  prevention of disease,  promotion of  health, in the reduction in disability and poor health,  as well as  in the provision of improved, cheaper and/or more effective health care. The World Health Organization (WHO 1998) defines  health technologies as  : “The drugs, devices, and medical and surgical procedures, the knowledge associated with these, and the organisational and supportive systems within which care is provided. It also includes the varied supportive environmental, food, and information technologies  that are increasingly important in promoting good health and well being”. The OECD’s definition of technology  (OECD 1998) emphasises not only physical technologies e.g. biotechnically produced pharmaceuticals or medical equipment, but also the administrative and knowledge systems, the “software” , that supports the technologies, their implementation, evaluation and  support. It is also considered that it is no longer adequate to examine only the effectiveness of technologies on treating health problems, but also full consideration has to be given to their role in improving health and quality of life (see Chapter 1 ). For example radical  surgery  followed by preventive radiotherapy for breast cancer may have such deleterious side effects (lymphedoema of the arm and brachial plexus damage) that quality of life is seriously affected. This underlines the importance of incorporating quality of life measures into trials of new treatments for older people. The growth of evidence based medicine supports this approach. Additionally the feasibility of using ever more advanced technology to make a more accurate  diagnosis e.g. magnetic resonance brain scanning, does not always justify its extensive use at any age, especially where limited therapies are available (Marinker 1998).


Few social scientists or government planners  writing 30 years ago could  imagine the impact that  discoveries such as DNA, and technologies such as the microchip, lasers, ultra sound,  or optical fibres,  would have on the  total  infrastructure of modern  societies. Specifically in the context of this report, such discoveries have revolutionised  health care and health care systems for older people  e.g. modern anaesthetics which permit surgery and medical interventions on much older people with more safety; lasers which allow health interventions without the use of general anaesthetics and intrusive surgery.  Additionally developments in existing technologies such as mechanics, radiology, electro-magnetics,  have had and are having effects on health care. On the other hand  some relatively simple and cheap technologies which are particularly valuable in improving health amongst older people, such as influenza and pneumococcal vaccines, and aspirin for stroke, are not being fully implemented. 

Amongst the most important technologies  that are likely to further  radically change the health prognoses of older people are:  
1.  Information and communication technologies : these are already starting to affect the content, delivery and organisation  of health  care through personal computers, the Internet, robotics, fibre optics, mobile telephones etc. The developing technologies will have other radical effects in  informatics,  telemedicine,  telematics, telecare, imaging, computer design,  microcomputer control and training.

2. Biotechnology - new materials such as artificial organs and replacement parts, xenotransplants, biosensing technology, tissue (including cell) engineering,   are just some of the areas where radical changes are occurring.

3. Engineering - while often undertaken in conjunction with IT, the development of robotics, imaging, miniaturisation, radiosurgery, represent important areas of development. The whole area of brain-machine interface has interesting and potentially profound repercussions for older people.

4.  Genetics - Pharmaceuticals - present developments in drugs for depression, cardiovascular disease,  retinal degeneration (photo dynamic therapy involving light sensitive drug)  etc., are already being introduced while within a few years the possibilities of genomics makes targetted new gene therapies feasible and probable. New vaccines, antibacterial treatments and psychoactive drugs will affect the treatment of cancers, depression,  senile dementia, etc. (Liu 1999).


Chart 5.1. summarises some of the problems,  costs and benefits  to older people and health care systems represented by these developing technologies. It is  based  on and extrapolated from  reports written by a variety of health experts in the related fields, including reports from the European Commission (1997a, 1997b). 

It is difficult to provide accurate time estimates for the effective introduction of new  technologies and therapies in health care.  A breakthrough in basic research knowledge permits a new understanding of causation, essential in the development of  more radical and effective therapies. Thus the availability of both public and private funding for basic research plays a critical role in the development of new technologies. Those which have a potentially large market and are designed for all rather than being exclusively targetted at one section of the population, e.g. sick, older people, are likely to be those where developments will occur most rapidly in the private sector. In the public sector investment is more likely in those developments which lead to savings in the costs of social and health care. 

Not all technologies in current use have been adequately and independently evaluated. Since the introduction of new technology accounts for much of the increase in healthcare costs (see Chapter 4), this is an important area for government evaluation and regulation. It is important for health policy planners  to have access to full analyses of the costs and benefits of the treatments and therapies offered. There is a constant danger that unless adequate independent systems of evaluation are introduced the technologies will always be market or professionally led, resulting in a strong tendency for  the  innovative being preferred over other forms of  intervention which may  have a lower cost and  involve  less complex technologies. Simple well tested devices such as walking sticks and zimmer frames and home appliances such as handrails, elbow operated water taps, raised lavatory seats and bath benches, preserve independence and quality of life in elderly people as well as cutting health care costs considerably ( BMJ 1999). Other technologies, some of which are  discussed in Chapter 3, such as effective hearing aids, spectacles and good dental care, are also important in promoting functional independence for older people and thus reducing disability and handicap (see Chapter 1).  

The stress being placed on health costs, discussed in Chapter 4, should also lead to a greater demand by health planners and the public themselves for  an evaluation of  health interventions. New  technologies or the appropriateness of therapies  or the adequacy of the knowledge base for the intervention need to be reviewed systematically and continuously. The measurement of the effectiveness of technological interventions is a critical tool in  evidence based management policy allowing health cost management  while  ensuring that a particular technology is in the best interests of the patient and health care system, rather than being the result of marketing and professional interests. 

In the case of pharmaceutical products, in assessing new drugs, evaluation tends to  concentrate on their  effects on a given population, rather than their clinical importance in the management of a disease or condition. The lack of evaluation of many important drugs in older populations creates difficulties in assessing their effectiveness and cost-benefits (see Chapter 3). The harmonisation of standards of pharmaceutical production at the European level is a major step forward in quality control. 

Clinical research, and in particular the role of basic medical and laboratory  research in providing knowledge of causation in disease, disability and ill health would appear to be an important way of reducing expensive curative technologies for existing conditions either through early preventive interventions or appropriate therapies
.  


Chart 5.1.
 describes the impact of health innovations and new technologies from three different perspectives : the impact on older people, on diseases and disabilities, and  on health services and organisation. It suggests the agents or factors which will promote the use or development of the technology, the various problems occurring with the implementation of the  technology, and the possible cost-benefits.

Although the life of all European citizens  is affected by IT and rapidly growing numbers are active users of such things as mobile telephones and computers, usage  varies by age, income and educational level. In particular those not exposed to IT in schools and workplaces, particularly those over 45 years of age, have the lowest rates of computer literacy and access to IT. However in a recent newspaper report,  9% of Internet users in the USA were over 60 years of age, suggesting that older people in Europe will gradually “catch-up” with younger users. There are large  differences currently existing between Member States in the use of IT. For example Greece has much lower levels of computer literacy amongst its 50-60 year olds than Finland, which has the highest in Europe. Though the expansion in the use of IT in the past 3 years has been massive,  those in the oldest age groups are not likely to become significant users. Some forms of IT technology are already being introduced in monitoring older people’s health even though they be unaware of how this is done e.g. heart rate, temperature and blood sugar  measurements in the home environment. Already experiments with IT based “smart” health  cards suggest ways in which patient records will be readily available to both the individual  and the professional health care worker. This will change older people’s access to information and at the same time raise fundamental issues of confidentiality and privacy of data access.. 

The professional use  of IT and  efforts to develop
 informatics,  telemedicine,  telematics, telecare and  training, are still beset by many problems such as systems confidentiality, access, compatibility and integration into mainstream health care,  particularly primary care. In some specialist disciplines such as  orthopaedics, cardiology and  surgery, computer imaging and design, robotics and microcomputer control are already extensively used. It is predicted that some of these technologies will become simpler and cheaper and available for home based diagnostic and therapeutic care,
  thus  enabling specialist as well as  primary care to be available  in a patient’s home. This is likely to  reduce the need for extensive and expensive hospital stays but supposes  a reorganisation of health services to take into account the changing demand for specialist  staff  and technical infrastructure to support such innovations. It will allow the maximum use of specialists within ‘virtual’ local services and thus also has the potential to improve some aspects of the quality of care at a low cost. The potential for monitoring professional work output and diagnoses is also clearly on the horizon and indeed some aspects are already being used as a way of controlling health care costs and monitoring standards (Peckham 1998).

IT could increasingly have an impact on the  decentralisation of services,  as suggested in the previous section, but the technology also allows regional and local differences in health outcomes and costs to be monitored accurately. The link up between different sections of various health and social care  services should also become more efficient by the end of the next decade (Poole-Wilson 1998).

 Within a short period of time it can be expected that it will also become feasible for non  medical centres e.g. supermarkets, cafes,  to offer easy public access to some forms of health checks e.g. blood pressure and cholesterol levels,  health information and  links to medical facilities (Marinker 1998). This is highly likely to occur since such services  could  be offered  free as  a way of commercially promoting information about health products. The feasibility and benefits of more comprehensive local  health services for older people have already been mentioned, allowing  access to diagnoses and health information as well as more specialist information. 

The current generation of people over 65 years in the majority have problems of computer literacy even though they may have increasing access to the information available through other  technology e.g. through television linked services. Other intermediaries will also help overcome this “literacy” gap during the next decade either supported by commercial interests or by organisations  of, or for  older people e.g. social and recreational clubs,  NGOs. Additionally the introduction of voice recognition for computer systems should help access for older people, a development which looks promising over the next decade. 

Already some forms of diagnostic software and biosensing technology have begun their experimental introduction and over the next decade the range, quality and interconnections with health institutions and systems  and the links  available with a patient’s home or the immediate local community will expand rapidly. One effect should be a better service for the public in terms of access to information and to service providers. Such a development  could help make the general public far more aware of and knowledgeable about their own health status. One result will be that patients and family carers become far more informed, which may well change their relationship to health professionals, to perceptions of  their own health and  their demands for health services.  It is not clear whether this will lead to rising expectations and demand for care  or promote more effective self-care. 

In the USA the  Internet has become a major source of  consumer information and most countries have health care sites which provide information
 in the language of that country on various  health issues. The rapid introduction of mobile phones in the past 5 years already suggests their potentiality to cover virtually all  individuals at a low cost within a very short time period. Such mobile systems have the potential to connect a much wider section of older people onto effective alarm and  emergency systems whether these be linked to social or health support services; additionally they can link older people to family carers while increasingly allowing self reliance through such new services as teleshopping and telebanking. However there are still unresolved problems concerning monitoring and security. 

Robotics have long been under development and the prospects of their extensive use  both for surgery, standard hospital tasks and home care
 is growing. On another scale, nanotechnology could also have an impact on treatments and health prevention e.g. cardiovascular disease.

Biotechnology
This is a major area where new knowledge, materials and therapies will provide radical solutions to old problems. Though all the experts agree on the importance of the potential impact of cell and tissue engineering,  tailor made spare part manufacture etc., defining their real impact on the health of older people in the coming decades is particularly difficult, but needs to 

be born in mind (Delpy 1998).

Genetics
“By the beginning of the 21st century, all fields of medicine will be utilizing genetic advances in their practice, as well as in research” (Royal Society of Physicians 1996)  

The implications of new knowledge about genetics are enormous for health care and health care costs. For example  resources will have to be found for the development of  such things as  new genetics services at community level and the training of health professionals., specialist centres to deal with genetic disorders. Although the Human Genome Project is well advanced (particularly in the USA) and in some cases the knowledge  has begun to be used for some forms of gene therapy, the long term implications for treatment are very significant. These include gene therapy treatments for common ailments affecting older people such as cancer, blood pressure, diabetes, Alzheimer’s disease. Genetic testing will allow people to know some of their own risk factors, to make appropriate life style changes and to take suitable therapies which raises many complex ethical as well as practical problems. The actual time period when such gene therapy will be available is  unknown but the mapping will be finished within two years and the probability is that by the end of 2020 a range of gene therapy treatments for diseases affecting older people  will start to become available.

The unknown implications of genetically modified foods for the health of European populations is currently the subject of much debate and some research. 

Pharmaceuticals 

Research and developments in the pharmaceutical industry have had major impacts on the practice of 20th century medicine. In the coming decades many of these drugs or new combinations of existing drugs, will continue both in general use e.g. aspirin, and for specific treatments e.g. Alzheimer’s disease. In the longer term the industry will be concerned with the development of  carefully “designed” drugs  in line with the specific genetic profile of the  individual, dealing with the individual’s specific health needs. This will have the long term benefit of ensuring that drugs have few side effects and are more precise in their specific effects, of particular importance to older people who are likely to be taking many drugs together. The development and utilisation of these drugs will initially be costly. However in the long run, a reduction in health care costs could be expected since  there might  be less waste of ineffective or harmful drugs for the individual, and therapies will be more effective with less side effects (Bell 1998). 

Environmental technologies and developments
Town planning, architecture and internal design must  take into consideration the needs of an ageing population. An important dimension of health care policy is considered  to be independent living in  a non dangerous and healthy environment which allows social participation. Many Member States have  made adaptations in their urban environments that take into consideration the needs of all kinds of physically disabled persons, including the elderly. While the physical environment is important in mobility and interaction, the social context i.e. feelings of safety, familiarity, danger, is also critical (WHO 1998). Both simple and expensive and complex technologies within the home that support independent living have been discussed and elaborated by planners and architects. However major problems exist in trying to get these implemented as standard in building design; there are problems where most of the housing stock inhabited by older people is old and difficult to adapt to the needs of the disabled, especially where this requires radical structural  or high technology interventions.

New diseases and the re-emergence of old enemies
Despite the prospects of cures and effective therapies for many illnesses and disabling diseases in the coming decades, the outbreak of new viruses should make us extremely wary of assuming the “elimination of disease”. HIV/AIDS, Lassa fever, BSE, hepatitis C, Legionnaires disease have been some of the 30 newly identified pathogens (Theologides 1999) together with newly recognised environmental dangers such as dioxins and lead. Over the past two decades these new diseases and health hazards have required massive research and expensive health care and have changed patterns of mortality and morbidity, though not necessarily among the older section of the population. 

Following declines in vaccination programmes in countries of some Eastern European countries, there has been a re-emergence of diseases previously well controlled by comprehensive vaccination e.g. diphtheria, polio, but there is as yet no information on the implications for older people’s health. The re-activation of dormant foci of TB in older people frequently occurs in association with declines in their immune status and general debility and is often overlooked in medical diagnoses. Old infections in new and more virulent forms e.g influenza, multiple resistant bacteria particularly  nosocomial infections, could lead to higher morbidity that affects older people disproportionately. 

Key Points

	1. Many new technologies will have a major impact in improving the quality of life in old age.

2. Investment in primary research will determine the speed of new knowledge and paradigms allowing radical new therapies and prevention of chronic diseases.

3.  IT will continue to alter the nature of primary and home care as well as of acute hospital care. Agreements on standards of privacy, communication protocols and interchangeability need to be agreed at a European level.

4. Biotechnology and gene therapy will radically alter available  treatments  within the next two decades; but the time period when they will actually have a discernible impact on the health of older people is too remote or difficult to predict currently.

5. Business and private  consumption will ensure the development of some forms of assistive technologies that will gradually become available to older people and allow greater independence and home care.

6. Equity of access by older people to the benefits of new technology affecting health will remain an important issue.

7. An independent and ongoing evaluation of the cost-benefit (including quality of life measures)  of new technologies and therapies at the  European level would allow the pooling of information and expertise for use by national and local health authorities..
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� One example cited by Prof.Theologidis (1999) was the case of peptic ulceration, a chronic condition  originally requiring surgical intervention and more recently long medical treatments. The discovery that causation was linked to helicobacter  infection changed the paradigm and allowed new and effective therapies, reducing the costs to both patient and the health service. It appears that other  chronic conditions may also have such an aetiology e.g. atheroschlerosis and chlamydia, or  be caused by viruses.


� See separate file


� The EC funds a large number of such applications of IT e.g. in Telematics. (EC 1997b) One of the stated aims of this program is to support  R&D projects which will benefit industries, many SMEs, who are providers of IT systems, system integrators, medical device manufacturers, pharmaceutical industry, telecom operators, emerging new service providers, etc.


� In Japan early forms of home health diagnostic machines are already available. 


� The BMJ has had  a number of articles in 1998 and 1999 concerned with assessing the accuracy and validity of such health sites as well as discussion on their effect on health but it is difficult to measure their impact. Nonetheless what can be termed health consciousness is undoubtedly raised by the availability and extension of such sites.


�  A Japanese company (Sony) has already launched a robot dog  as an expensive toy for young people; additionally a report was made of a similar experimental robot “pet” animal  which can keep company to older people, acting as a reminder to them to take medicine, monitoring their safety etc. Though at an early and expensive stage, these act as indications of what may be introduced over the next few years. 
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