CHAPTER 3. 

 INTERVENTIONS TO IMPROVE HEALTH IN OLD AGE
 “ To prevent ageing is impossible; to slow it down, however, is possible” 

Galenus in “De marcore liber”.

As discussed in Chapter 1 health status in old age is mainly determined by the ability of the organism to resist or counteract threats to its health throughout life. Social factors affecting the health of older people have been discussed in Chapter 2. Interventions to improve the physical and mental aspects of health in old age thus focus on

· preventive strategies for specific diseases or age associated conditions

· early diagnosis and management of specific conditions

· prevention of the progression of disabling conditions 

· rehabilitation and “reconditioning” or replacement of damaged organs

Much of the evidence for the most important interventions to improve health  in older people has been well summarised in several publications  (Prophet 1998, Khaw 1997, Killoran et al. 1997, Kane et al.1990) .In this chapter we attempt to link disease prevention,  health promotion and intervention strategies at both the population and individual levels to improvements in mortality and morbidity in older people and to give some estimate of their cost effectiveness in relation to the burden of disease. 


Section 1 reviews the evidence concerning general interventions that maintain and improve health in several different areas. 

Section 2 reviews the most important diseases and disabling conditions affecting older people, as outlined in Chapter 1, and the evidence for effective prevention, interventions and rehabilitation.  

Section 1. General Interventions 
No smoking
Smoking is a major risk factor for many cancers (lung, stomach, larynx, colon) (CEC 1990) as well as for cardiovascular disease (coronary heart disease, cerebrovascular disease/ stroke, and multi-infarct dementia), respiratory disease, osteoporosis and peptic ulcer. (Doll et al. 1994) It thus represents probably the single most significant potentially preventable cause of ill health. It is also known that stopping smoking at any age, including old age,  confers eventual health benefits (Willie, Bear 1978) though this has to be balanced against the pleasures that smoking may provide to some older people.

There are trends in many Member States  over the past 20 years showing a reduction in smoking amongst sections of the population which are probably linked to improvements in lung cancer and cardiovascular disease rates (see Appendix 1B), particularly amongst men. However, this may be counterbalanced by rising trends in smoking amongst younger women in some EU countries (Ireland, Denmark) which could be reflected in smoking related morbidity in older women in the coming decades. (European Bureau 1994) unless this trend is reversed. 

Interventions to reduce mortality and morbidity from smoking can be taken 

· at the population level by public health policies restricting smoking in public places, high taxation, bans or limitations on advertising and sponsorship. Five years after the introduction of the Evin Law in France, which banned cigarette advertising, created smoke free public places and increased prices, cigarette consumption had fallen by 16% (WHO 1998).  

· at the community level however the COMMIT research group found that the implementation of a 4 year community intervention program using the most up to date methods in health promotion produced no (long term) improvement in stopping smoking rates. (COMMIT I & II 1995) Attempts to reduce risk factors by changing the behaviour of individuals belonging to high risk groups may be equally ineffective. The results from the Multiple Risk Factor Intervention Trial in the USA (Syme 1996) showed that despite 6 years of intensive attempts to persuade men of all ages in the highest 10% risk for coronary heart disease to change their behaviour,  only minimal changes were achieved in dietary and smoking habits. Furthermore, even when success was achieved, the researchers commented that many in younger age groups were establishing risky behaviour, thus neutralising the effect in the population. There are strong indications that poor socio-economic status is strongly linked to higher rates of smoking thus indicating the importance of developing  policies to reduce socio-economic inequalities  in parallel with  anti-smoking campaigns (see also Chapter 2). 

· at the individual level, evidence from the UK showed that advice by the general practitioner increased the proportion of people who stopped smoking (British Thoracic Society 1983, Sanders 1992, Vetter, Ford 1990) and this was also one of the most cost effective interventions at an estimated 100pounds sterling/QALY, although advice by other members of the primary health care teams was less effective in stopping smoking. (Sanders et al. 1989) Although these were findings from general population studies they are included here as the effects of stopping smoking are relevant to all age groups including older people.

Nutrition

The role of diet in conferring and maintaining good health has been well documented in various research studies. (WHO 1990, Steinmetz, Potter 1991, Seddon et al 1994, Dontas 1994, Sridhar 1995) Diets such as those consumed in the Mediterranean region (especially Crete), which are high in  fruit and vegetables (5 or more servings daily),  complex carbohydrates and plant polysacharides (rice, bread, pulses), unsaturated fatty acids (vegetable and fish oils) and vitamins and minerals (except sodium) are associated with higher life expectancies.  Beneficial and protective effects of such diets are seen in cardio vascular disease, macular degeneration, cataracts and visual loss, respiratory disease and cancers (breast, stomach and colorectal ). Additionally interventions to change bad eating habits and improve diet have been found to affect risk factor levels throughout life producing significant improvements even when disease is established. Indeed some interventions may have even more impact in older people than younger people e.g. reducing sodium in the diet reduces blood pressure more in older than younger people. (Khaw 1997) 

Doll (1992) estimated that  approximately 35-50% of all cancers have a dietary link in the aetilogy, either arising from the consumption of carcinogens in food or more commonly from inadequate intake of anti-carcinogens and protective factors in the diet. 

TABLE  3.1. DIETARY FACTORS AND CANCER.
	Cancer causing factors
	Cancer protecting factors

	Excessive energy/ calorie  intakes

Excess alcohol

Excessive dietary fat (e.g. animal)

Excessive salt and cured food

Mouldy food

Carcinogenci pyrolysis products (charred and overcooked meat)
	Fibre - insoluble and soluble

Calcium

Folate 

Phytochemicals

Phytoestrogens

Antioxidants


Adapted from   Doll, quoted on p.372,  Harman et el. (1998) 

The optimum composition of a healthy diet still awaits determination and varies throughout the life span according to different biological needs. Ageing may be associated with less efficient processing of essential nutrients (Magni et al. 1994, Farchi et al.  1995, Dontas 1999 ) leading to the need for dietary supplements in older people. Some of the dietary factors which have been linked to common conditions affecting older people are as follows:

· Antioxidants (vitamins C and E) - in addition to their beneficial effects on ageing and in the prevention of cardiovascular disease and cancer, vitamin E supplements have been shown to delay progression of Alzheimer’s disease (Sano et al.1997) and Parkinson’s disease (Fahn 1991). Older people with higher dietary  intakes of Vitamin C appear to have lower rates of  cerebrovascular disease (Gale et al. 1995) and better  cognitive function (Gale et al.1996).

· Vitamin B complex (B6 and B12) and folic acid act to reduce raised blood homocysteine levels (Homocysteine Lowering Trialists Collaboration 1998). They may prevent cardiovascular disease, especially stroke,  by reducing atherosclerosis associated with raised homocysteine levels in high risk patients (Perry et al. 1995). A longitudinal study of nurses in the USA showed that higher intakes of folate and Vitamin B 6 were associated with a lower risk of heart attacks (Josefson 1998).  Studies are underway to investigate if a similar effect is found in the mildly raised homocysteine levels common in many elderly people.
· Calcium - there is increasing evidence linking increased dietary calcium with protective effects against colon cancer (Pence 1993)   
· Folate - there are links between low folate intake and cervical and  colon cancer. (Giovanucci et al. 1993, Mason 1994) 
There is a link between poor diet and poor functional ability in older people. A study in over 1000  non institutionalised men and women aged 70-75 years from an urban area in northern Italy  showed that there was a higher prevalence of persons who consumed less than two thirds of the recommended daily allowance for protein, vitamins A, B12, C, niacin and iron, amongst those reporting the loss of one of more functions compared with those reporting no functions lost (Bianchetti et al 1990). 


The role of alcohol in the diet has been much debated. An association has been found between the consumption of small to moderate amounts of alcohol and increased longevity, with red wine having particularly beneficial effects (Leger et al. 1979, Groenbaek et al. 1995). Guidelines for safe alcohol intake (14 units a week for women and 21 units a week for men) are useful  generally but there is little information on their effectiveness and validity for older people. Research indicates that men drinking more than 23 units per week have higher mortality rates from all causes, while a consumption of 35 units per week doubles the risk of stroke (Hart et al. 1999).   Additionally for both social and economic reasons older people probably drink less alcohol than younger people.

In summary healthy diets as outlined above are associated with better health (WHO 1990, US DHHS 1988, Khaw 1996, Department of Health 1994) The promotion of such diets for improving the health of older people depend on

· acceptability - making healthy diets the norm from early childhood
· availability- making healthy food locally  available
· affordability - making healthy foods cheap
· attraction - making healthy food a consumer choice
· balance - making healthy food nutritionally balanced 

Finally, the social aspects of eating cannot be ignored and there are many community projects for older people in the form of   luncheon clubs,  municipal restaurants and cafes where  healthy eating and sociability are promoted in parallel. 
Physical activity
Physical activity of at least moderate intensity on a regular basis, besides promoting and maintaining physical and mental functioning and well being seems to have a protective affect against cardiovascular disease, osteoporosis and fractures, diabetes mellitus, breast and colon cancers and depression (Curfman 1993, Young 1996). Evidence is clear that interventions to increase physical activity amongst older people has positive effects on their well-being, even amongst the oldest old (Hilleres et al 1999, Laukkanen et al 1998). There are also strong indications that, in addition to increased cardiopulmonary fitness, activity of all kinds confers survival benefits through psychosocial pathways (James, Coyle 1998). Thus social and productive activities that require less physical exertion may complement exercise programmes and constitute alternative interventions for frail older people, increasing both the quality and the length of life (Glass et al. 1999). The importance of exercise in mid-life as a predictor of  mortality, the development of disability, and use of  health and personal social services in old age has been shown by several studies. An analysis between 1986 and 1994 of 1741 university of Pennsylvania alumni was carried out by classifying them into three health risk groups (high, medium and low) on the basis of their mid-life exercise patterns, body mass index and smoking habits. Mortality rates were lower in the low risk group (7.9%) compared to the high risk group (11.9%) over the 8 year follow up. More importantly the onset of disability occurred more than 5 years later in the low risk group than in the high risk group (Vita et al 1998). This study indicates that better health related behaviour,  in this case exercise, can delay the onset and shorten the duration of disability at the end of  life,  even when life expectancy has become moderately longer i.e. through  compression of disability.


A study of the quality of life and disability measures in 194 previously sedentary persons 50-65 years of age participating in endurance exercises showed a substantial improvement at 12 months in both measures and a dose response relation with the amount of exercise (Stewart et al. 1993). Various recommendations have been made as to the type and frequency of exercise required to maintain or improve physical fitness; however even when examining low to moderate intensity exercises such as walking or cycling there is an association with reduced mortality from coronary heart disease and all cause death (Bijnen et al 1998). In another study moderate levels of occupational and leisure time physical activity appeared to exert a protective effect on all cause mortality in Gothenburg women (Lissner et al 1996). In the Nottingham longitudinal study of activity and ageing (Morgan, Bath 1998), a sample of community living over 65 year olds were interviewed and information obtained on levels of customary physical activity. After 8 years those with low levels of physical activity had  both a higher mortality and an increased likelihood of using health and personal social services compared with those having  moderate or high levels of non structured activity.   The same study suggests that physical activity  plays a significant and independent role in promoting physical and psychological well being amongst older people, though earlier levels of life satisfaction, social engagement and health explained most of the variance in life satisfaction. 

Loss of muscle strength in old age is independently associated with both decline in physical activity and increase in depression scores, suggesting  the need to encourage physical activity and control depression in order to maintain strength and function in old age (Bassey 1998). The   introduction of  resistance exercise training programmes has been shown to produce an increase in muscle strength and decrease in  body fat not only in healthy men in their 60s and 70s (Frontera et al. 1988, Meredith et al. 1992) but also in much older (mean age 87 years ) physically debilitated nursing home residents of both sexes (Fiatarone et al. 1990). This occurred both  without, though particularly with  nutritional supplements, indicating the  reversibility of  poor physical condition even in the oldest old (Dontas 1999). 

Section II : Specific Diseases and Disabling Conditions amongst older people  

Cardiovascular disease (coronary heart disease, peripheral vascular disease, hypertension and stroke)  
The main risk factors for cardiovascular disease are high blood pressure, high serum cholesterol and smoking.  A reduction of systolic  BP by only  6mm of Hg mercury has been shown to reduce the rate of strokes by 40% and of heart attacks by 15% whereas a 10% reduction in serum cholesterol concentration reduced coronary heart disease by 30% (Collins et al. 1990, Scandinavian Simvastatin Survival Study Group 1994). Reductions in these risk factors can be achieved by interventions at both the population and individual levels by dietary and life style changes and by drug treatment leading to lower levels of cardiovascular disease (BMJ 1999a). 

 
Since the early 1980s the WHO’s MONICA project  (MONICA Group 1987)   monitored the trends in coronary heart disease across 37 population groups in 21 countries for 10 years. It showed a decline in mortality from this condition, an average 2.7% for men and 2.1% for women per year, 2/3 of  which  was due to fewer heart attacks and 1/3 to improved survival after the event. Deaths in men continued to outnumber those in women by 4:1  and there are large differences in mortality both within and between countries. Similar declines in ischaemic heart disease mortality in the USA have been attributed both to the effect of medical interventions and to changes in life style (Goldman , Cook 1984).

The association of the Mediterranean style diet with lower rates of cardiovascular disease has already been discussed. A secondary prevention trial studying the effect of implementation of this type of diet in subjects with established coronary heart disease found a 70% reduction in mortality after 4 years (de Lorgeril et al. 1994). Another  secondary prevention trial of advice to eat fatty fish twice a week reduced cardiovascular deaths by 30% (Burr et al. 1989). At the population level,  the North Karelia  Project in Finland. (Puska et al. 1981) achieved a fall in levels of cardiovascular disease following dietary and life style interventions. High serum  cholesterol levels can be lowered by reducing the  dietary intake of saturated fats (Clarke et al. 1997) and if this fails with cholesterol reducing drugs leading to a reduction in morbidity and mortality in people with existing  coronary heart disease (Johannesson, Johannesson 1996), especially in the incidence of stroke (Crouse et al.1997). The introduction of graded exercise at increasingly early intervals after  coronary infarction has contributed to the secondary prevention of  further CV disease and infarction. 
An age related rise in blood pressure and stroke are significantly associated with a high dietary sodium intake (Law et al. 1991a and b). Reducing salt in the diet leads to a fall  in BP, the degree of  which increases with age and initial  BP, and to lower rates of stroke, even when disease is already established (Khaw 1997). The worldwide Intersalt Cooperative Research Group (1988 ) found that populations with low sodium excretion had low and medium BP, low prevalence of hypertension and either a decrease or only a small increase of BP with age. These conclusions are sufficiently robust to support recommendations (WHO 1990,  Grimley Evans 1993) for a reduction of high salt intake at the population level in order to reduce high blood pressure and its complications. Problems  in the implementation of this recommendation for older people are :

· lifetime habits of high salt intake make it difficult to change especially as there is an age related decline in taste and smell.

· resistance by the food industry to reduce salt levels in processed foods as salt improves flavour.

Treatment of cardiovascular disease
The proliferation of new drugs for the management of cardiovascular disease and its complications over the past three decades has contributed  significantly to improvements in morbidity and survival amongst both middle aged and older people (Pitt et al. 1999). 

Also major advances in cardiovascular surgical interventions over the past 25 years have meant that age per se is of less importance than the presence of concomitant disease in decision to operate. Coronary bypass surgery and valve replacements can significantly improve survival and  quality of life even in patients of advanced old age (Wenger 1990). However this form of intervention involves very high costs which new technologies may be able to reduce after the next decade (see Chapter 5). 

Stroke  is a  major cause of mortality and morbidity in Europe with an incidence rate of approximately 2 per 1000, three quarters of which are in over 65 year olds.
Established risk factors for stroke are: High blood pressure , smoking, established heart disease especially atrial fibrillation (Grimley Evans 1993), obesity, high serum cholesterol and homocysteine  levels (Perry et al 1995) and lack of exercise, all of which are potentially  modifiable .

Preventive strategies for stroke overlap those for coronary heart disease. There is evidence that treatment of hypertension either through individual interventions or  screening programmes reduces the incidence of stroke even  in old age.  Collins et al. (1990) reviewed 14 trials of  anti hypertension treatment and found a reduction of stroke risk in the treated groups. The Syst Eur Trial (Staessen et al. 1997) showed that, even with older patients, treatment  reduced the rate of  cardiovascular complications and results from the trial showed that treating 1000 patients for 5 years could prevent 29 strokes or 53 cardiovascular  complications. A study of the effects of dietary intervention on the risk of stroke  (Gillman 1995) showed a 30% decrease in cardiovascular risk in men by the  addition of 1-2 servings of fruit and vegetables daily.

Management of stroke  and rehabilitation . Although about a third of stroke patients die within 6 months, there has been a decline in mortality rates of 2-3% per year since the 1960s  in some countries  e.g. the UK, which may translate into a higher prevalence of morbidity and disability among stroke survivors. However there is conclusive evidence that prompt and effective management of stroke  in specialised  stroke units can both limit the brain damage caused by the stroke and reduce disability by rehabilitation. The Stroke Unit  Trialists (1997) review of care in specialised stroke units compared with conventional care showed a 29% lower risk of death or dependency and an 8% reduction in length of stay in hospital or long term care institution with no increase in cost. These outcomes were independent of  patients’ sex, age or severity of stroke for elderly stroke patients. Early hospital discharge, reducing length of stay by one third together with organised community care and rehabilitation, was associated with similar outcomes but increased patient satisfaction than conventional care. Nevertheless in the UK there appears to be a shortfall in access to and availability of specialist care for  patients of all ages indicating that this is an important area for improvements in policy and planning. 

Costs of Stroke. In the USA stroke related costs have been estimated at over 30 billion US dollars per year, mainly concentrated on the care after the acute phase and loss of earnings (American Federation 1995). Preventing or delaying the onset of stroke by 5 years would reduce the necessary associated long term care costs by 15 million US dollars annually. Additionally stroke is a key cause of  serious dependency in old age and the social costs of stroke to survivors and their carers, many of whom are also elderly, is particularly burdensome.   

Musculoskeletal disease
Osteoporosis 

Osteoporosis, with its attendant risk of fractures (mainly hip and vertebral) is a major cause of disability in old age, affecting 1 in 3 women and 1 in 12 men over the age of 50. Osteoporosis is likely to become one of the major health burdens over the next decades since a third of patients with the condition require institutionalised care, a third die from complications and many of those in the remaining third lose considerable independence and need help to perform daily tasks (Cooper 1997). The risk factors for osteoporosis are early menopause, inadequate calcium and vitamin D intake, physical inactivity, low body weight, steroid therapy and smoking in women. 

Prevention. Adequate childhood and adolescent intake of calcium and Vitamin D together with regular exercise are associated with the production of peak bone density in adolescents and young adults (Cummin 1990);  subsequent age related and especially post menopausal calcium loss from dense bones leads to a slower rate of development of osteoporosis and its consequences (Cooper et al. 1987).    Throughout life adequate calcium and Vitamin D intake and exercise preserves and promotes bone mineralisation whereas high intakes of protein, sodium and caffeine cause demineralisation by increasing urinary excretion of calcium (Anderson et al.1996). An association has been demonstrated between poor nutritional status throughout life and increased risk for subsequent hip fracture (Haung et al. 1996). The positive effect of exercise in women has been shown in several studies, summarized by Law et al (1991b), to be  associated with a 40-50% lower risk of hip fracture for moderate levels of activity and a 70% lower risk for high levels of activity. 

Interventions: Established osteoporosis with its attendant risk of fractures  can be reduced by vitamin D and calcium supplements together with regular exercise, as well as specific treatments such as hormones and biphosphonates. Given the increasing numbers of older women  and the potential rise in the incidence of hip fractures because of osteoporosis, interventions that reduce the frequency should help  decrease dependency. 

Hormone replacement therapy is one of the most effective treatments to decrease the rate of post menopausal  bone loss leading to a reduction of 30-50% in the incidence of fractures with 3-10  years treatment (Maggi 1996).  It has the additional benefit of reducing mortality from cardiovascular disease in women but may be associated with an increased risk of breast cancer of 2.3% per year taken (Collaborative Group 1997). There is still controversy about HRT regimes and the age of onset of intervention and risks. An analysis of cost effectiveness of HRT (Black et al.1996) showed that life long oestrogen supplements starting at age 65 achieved the lowest cost per life year and per quality adjusted life year (QALY) gained compared with other regimes of oestrogen from aged 50 and supplements of calcium and exercise interventions.    The use of calcitonin may be effective in the treatment of osteoporosis but is less cost effective; 1,285 women  need to be treated at a cost of more than 2 million dollars  to prevent one hip fracture whereas HRT is the more effective and cost neutral (Visentin et al. 1997). The use of  biphosphonates in the treatment of osteoporosis has been  evaluated; the Fracture Intervention Trial (Black et al. 1996) found that treatment with biphosphonate allendronate reduced the risk of hip fracture in elderly women, although treatment needed to be given to  100 women for 3 years in order  to prevent one fracture. 

Accidents, falls and fractures.
In the USA injuries are the 6th most common cause of death in adults aged over 75 years with falls being the leading cause of such deaths (Baker, Harvey 1985). There is an estimated annual incidence of the frequency of falls of 140 per 1000 persons aged 65 to 75 years, with an increase with age (Baker 1985) and 80-90% of fatal home accidents in the elderly result directly from falls. Rates of hip fractures have doubled in the last 20 years in several European countries (Boyce, Vessey  1985) and in the UK now stand at 50,000 annually with projected increases to 120,000 by the year 2020.  Current needs for hip replacement in this population are estimated at approximately 46,600 operations per year with national health service provision currently being 43,500 per year i.e. an NHS  shortfall of approximately 3000 per year (BMJ 1999b). It has been estimated that delaying the onset of osteoporosis by 5 years in the American population could save up to 10 billion dollars annually in direct and indirect costs. (American Federation 1995). In England and Wales osteoporosis costs 614 million pounds sterling mainly due to hospitalisation, long term care and high disability rates from hip fracture (Maggi 1996). 

Evidence suggests (Wilkin 1999) that it may be more cost effective to target medical interventions e.g. antiresorptive drugs, on older women ( 65 years and older) who are more at risk of falling, rather than seek simply to maintain bone density in the general population of post menopausal women . Bone density may not  be the only link between  falling and fracture damage;  in any case  falls and serious fractures tend to occur much later in life.  Again the role of exercise in assisting older women to maintain physical fitness would seem to play a critical role in the promotion of good balance and the prevention of falls and disability. 

In the UK over 30% of over 65year olds and 50% of residential home residents fall each year and many suffer hip and other fractures. 20% of hip fracture patients die within 6 months and 50% never regain full mobility (Research into Ageing 1996).

Arthritis.

 Osteoarthritis, the main cause of joint replacement surgery in the developed world, is the fourth highest impact condition for women and the eighth  for men (Murray, Lopez 1996). Despite the prevalence of early osteoarthritis most people with the disease are not seriously affected and community based studies have shown that joint pain and disability in older people depend as much on factors such as depression and isolation as they do on the severity of joint damage (Sumner et al. 1998). Recent research indicates that the risk factors for progression to severe joint damage may be different from those initiating mild osteoarthritis (Cooper et al. 1997). Multiple serious side effects of drug treatments in the medical management of osteoarthritis combined with an overall lack of effectiveness have  led to investigations into other methods of management of the disease. Physical and educational approaches including simple aerobic exercises, specific muscle strengthening and range of motion exercises and empowerment to wards self management appear to be equally as  effective as drug treatments without the side effects (Dieppe 1999).   The treatment of both acute and chronic conditions of the hip and knee joints by replacement surgery represents a major intervention in the postponement of physical disability in older people (Gerhart 1990, Einhorn et al. 1990).

Cognitive loss or dementia
Senile dementia ( which in the European and North American context is  predominantly due to senile dementia of the Alzheimer type (SDAT) and vascular dementia), is a neurodegenerative disease causing cognitive impairment as a result of progressive atrophy of the cerebral cortex and other brain structures. The aetiology of SDAT has yet to be elucidated but is thought to be due to a genetically determined failure to remove beta-amyloid, a secreted metabolite of neurons, from the brain with resultant toxic effects on cortical neurons. It’s incidence  increases steeply with age and in the context of an ageing European population is assuming increasing importance as a major cause of disability in the next three decades. 

Reported incidence and prevalence of dementia varies between countries partly due to differences in the elderly populations studied (community living and/or institutionalised) and also to difficulties in distinguishing between the mild, non progressive cognitive impairment common in older people, and early or mild dementia. The estimated incidence of Alzheimer’s disease in the European Union is 5% of over 65year olds (European Commission 1997). The Rotterdam study (Bonneux et al.1999) found a prevalence of dementia for over 55 year olds  of 4% for  men and 8.3% for women. The Medical Research Council’s  study in England and Wales (MRC 1998)  estimated that 550,000 individuals could be suffering from dementia of mild or greater severity. In a population based study in Gothenburg, dementia was present in nearly a third of community living subjects (Skoog et al. 1993). In the USA senile dementia, whether mild or severe, has been estimated to occur in 11.3% of  those 65 years and over and has a high correlation  with age - i.e. 3.9% for those aged 65- 74 years,  rising to 16.4% for those aged 75- 84 years and up to 47.6% for those aged 85 years and over (Evans et al. 1990). However this was a community based sample and excluded many severely demented, institutionalised older people. Additionally, as already stated, there was no clear delineation between  mild cognitive impairment and early dementia. When severe dementia only was examined in a sample of older people that included the institutionalised, the corresponding rates by age group were 65-74 = 2.9%, 75-84= 6.8%, 85+= 15.8% (Anthony, Aboraya 1992).

Besides increasing age, other risk factors for SDAT are female gender, post menopausal state without oestrogen replacement, family history of the disease, low levels of education and possibly environmental factors such as slow viruses and aluminum (Sterling Mayer et al. 1996). A study of adults exposed to drinking water heavily contaminated with aluminum sulphate in Cornwall, UK, showed damage to cerebral function with symptoms similar to those seen in early Alzheimer’s disease (Altman et al 1999).

Almost all elderly people experience some cognitive decline the symptoms of which are difficult to distinguish from the earliest manifestations of dementia; yet in most cases the condition does not progress to dementia (Posner  1995).  The diagnosis of dementia is primarily a clinical diagnosis based on evidence of reduced and declining cognitive function and there are adequate agreed criteria for establishing the diagnosis (McKhann et al.1984). Neuropsychological testing using internationally standardised questionnaires e.g. Mini Mental State Examination (MMSE),  provide the basis for systematic evaluation while also allowing comparisons across populations. New diagnostic techniques of neuroimaging (computed tomography (CT), Magnetic Resonance Imaging (MRI) and positron emission photography (PET) which provides information on both brain structure and function, are valuable aids to diagnosis and the latter (PET) is able to distinguish between different forms of dementia. 

Prevention- The main barrier to effective preventive strategies and interventions is the lack of knowledge of the exact aetiology of the disease at present. While there is some  evidence that even good physical and mental health do  not appear to  significantly retard  the normal decline in cognitive function associated with ageing (Chodzko-Zajko et al. 1992),  some studies have shown that  higher levels of education and continued mental stimulation are protective factors against cognitive decline (Mayer, Baltes 1996, Berkman  et al. 1994). Furthermore, regular physical  exercise has been significantly associated with better working memory in 59-65 year old men compared with closely matched controls (James, Coyle 1998). Also mental deterioration due to cerebrovascular  atherosclerotic disease can be reduced by diet and aspirin. 

New drug treatments e.g. rivastigmine, donezipil, tacrine,  show that  intervention is possible even if not to improve cognitive function at least to delay progression of  the disease by approximately 6 months in patients with mild to moderate Alzheimer’s disease (Rosler et el. 1999). The identification of the genes associated with the development of  Alzheimer disease  provides hope for effective intervention in the next decade.  

In Ireland dementia has been categorised into 3 types for planning purposes, namely mild dementia with no physical disease, severe dementia with no significant physical disease, and mild or severe dementia with significant  physical illness. Reviewing the implementation of the original planning policy report (Ruddle et al.1998) severe dementia was re-classified as dementia with associated behavioural problems, as this has been found to be a more helpful basis for planning a continuum of service provision ranging from support services to residential and hospital care. The same report also recommended that screening is essential for the early detection of mental disorders in older people and that this needs to be standardised and continually applied to all older people through existing primary care personnel i.e. GPs and public health nurses, who should be trained in the procedures. (Keogh, Roche 1996)
Depression or the occurrence of depressive symptomatology is a prominent condition amongst older people with a significant impact on well being and quality of life. Whilst epidemiological studies indicate that older people have a higher prevalence of depressive symptoms than other age groups (Gatz, Hurwitcz 1990) the prevalence of depression itself is not higher than in younger age groups (Myers et al. 1984). In a general practice based study in Ireland 11% of those aged 65 and over suffered from depression (Kirby et al. 1999). In a study in three Nordic countries (Heikkinen  1995) the prevalence of depression in older people 75 years and over varied, being lowest for Danish men and highest for Finnish women; there were clear inverse associations of depression with demographic variables such as being male, married, with a high level of education and a good financial situation. Morbidity and poor self assessed health as well as loneliness (poor or lack of social contacts) were clearly correlated with frequent depressive symptoms.

 Risk factors for depression in older people are concomitant sensory or physical disability or chronic illness, loss of independence and social isolation, being an elderly carer, and recent bereavement. Depression is also frequently under diagnosed (Macdonald 1996) or may be misdiagnosed as dementia, although dementia and depression may coexist (Griffiths èt al. 1987) in an estimated 19% of cases. Also depression may have atypical manifestations in older people, such as multiple somatic complaints (Triantafillou, Mestheneos 1994). Risk of suicide  is increased in patients with depression and is highest for men in the older age groups (Blazer et al. 1986).

Criteria exist for the diagnosis of major depression (American Psychiatric Association 1994) as well as standardised scales for the detection of depression such as the  Geriatric Depression Scale (GDS), Hamilton Depression Scale. 
Despite the added difficulties of treating depression in old age  e.g. co-morbidity, pharmaco-dynamics of antidepressant drugs (Ouslander 1982), the frequency of recovery from distressing and disabling symptoms compares favourably with the outcomes reported in younger patients (Georgotas et al 1986). New drugs, notably the selective serotonin reuptake inhibitors (SSRIs), and other groups of drugs ( RIMA, SNRIs etc) have good results in older people with less side effects than more traditional drugs (Spigset, Martenson 1999) as does electroshock treatment in resistant cases (Godber et al.1987). However, very few trials of new drugs examined their effect in older people taking other medication or with concomitant physical disease or dementia (Livingston, Livingston 1999).


Additional problems that may be encountered in the management of depression in older people are increased delay in the efficacy of antidepressant drug treatment, more side effects, drug interactions with other medications being taken as well a comorbidity and a tendency to relapse necessitating long term maintenance treatment. The higher cost of new antidepressants may be offset by fewer side effects and better compliance but there is not yet enough evidence on this in relation to their use in older people. (Crott, Gilis 1998) 

The feasibility of interventions in preventing and treating depression therefore suggest that this is an important area for actions to improve healthy life expectancy.  However, the availability of better treatments for depression and increasing public awareness may actually increase the demand for health care. In the USA Berndt et al (1998) developed a price measure for the  treatment of depression in the general population. They showed the real cost of care per person had fallen between 1991 and 1995, due to the use of more  effective treatments for major depression. However, increased demand for treatments led to overall  increase in spending on depression.

Preventive strategies:  bereavement counselling, support particularly for elderly carers, active health management of physical conditions and the promotion of social participation are the evident elements in strategies to combat depression. Some of these have been evaluated (see Chapter 2, section on sociability and loneliness).

Parkinson’s disease with an incidence of approximately 2% in over 60 year olds, is a prominent cause of motor disability for which great improvements in QOL can be gained by modern drug treatment. Parkinsonian symptoms secondary to treatment  with neuroleptic and other drugs commonly used in older people, is a common form of iatrogenic disease which can be reduced or eliminated by appropriate adjustments in therapy.
Sensory impairment particularly hearing loss and visual problems are some of the most common forms of disablement amongst older people. The WHO Europe Health 21 Target 5 Healthy Ageing specifically notes the need for programmes to correct sight, hearing and mobility impairments before  they lead to an older person’s dependence (WHO 1998). Hearing problems increase rapidly with age rising from 20% at age 60-64 years to 60-70% at age 85-89 (Heikkinen et al. 1983). In the same study slightly higher prevalences were reported by men than by women, with men being somewhat more likely to use a hearing aid. However, only 2-10% of those interviewed used a hearing aid, indicating the potential for positive interventions to improve well-being and quality of life in this group of older people. More recent studies show that hearing loss is still not being confronted effectively and adequately and continues to  represent  a major disabling condition in most developed countries. In an Australian survey of disability, ageing and carers in 1993, deafness was the  main disabling condition for men  with a prevalence of 11.5% and fourth for  women with a prevalence of 5.5% for those aged 65 and over (Killoran et al 1997). In an Italian community population study of 1,191 70-75 year olds, single sensory impairment (hearing or vision) was significantly and independently associated with  increased risk for depression and decreased self sufficiency in ADL. Mood level and social relationships were particularly affected by visual impairments whereas decreased self sufficiency in daily living was more strongly linked to hearing impairment (Carabellese et al. 1993). 

Visual problems, including cataracts and macular degeneration, also increase with increasing age. However, major improvements  have occurred  in cataract surgery allowing rapid and effective treatment even for very debilitated older people. Improvements not only in visual function but also in health related quality of life have been shown in the USA,  allowing people to continue to drive, go out at night, and have a full social and community life (Brenner et al.  1993).   Marx et al (1995) and  Woollacott (1993)  also found that cataract surgery  improved ADL and cognitive functioning.  The transformation of cataract surgery  and anaesthetics technique to allow day surgery has  allowed many more people to be treated at a lower cost; however demand continues to rise and recent evidence that second eye operations have a better outcome when they are done soon after the first operation rather than later means that prioritization has become an issue. Achieving optimal outcomes from cataract surgery has to focus on the early identification and prioritization of patients at risk of functional decline and dependency due to visual symptoms (Gray et al 1999).

The importance of chiropody services in maintaining mobility in older people is shown by the high proportions reporting  need for help in cutting their toenails in ADL studies (Heikkinen 1983).

Similarly the high proportions reporting problems with chewing their food in the same study,  suggests that the benefits of modern dentistry are often not accessible, for both economic and practical reasons, to many older people.

Cancer  is the second commonest cause of death for older people in all the Member States (see Appendix). Risk factors for cancer are increasing age (Manfardini, Yancik 1993) as well as those for organ specific cancers, notably smoking and lung cancer. More than 50% of malignant neoplasms occur in persons over 65 years of age and this proportion will increase with the expansion of the elderly population (Balducci, Haley 1994). However whilst cancer related mortality has declined for under 65 year olds it has increased in older people (Goodwin et al. 1993). Many clinical trials of cancer treatment have upper age limits and very few trials of elderly subjects (65 years and over) have large numbers of old (over 75 years) or very old (over 85 years) people (Trimble et al. 1994)  Thus the effectiveness of many cancer treatments is not evidence based in those most affected.  

Primary preventive strategies for cancer in older people are related more to life long reduction in risk factors some of which have been discussed in Section 1. However secondary prevention of cancer by early diagnosis and treatment has received increasing attention over the past years, with  strategies focusing on  the feasibility of screening programmes for high risk groups. The principles of screening for cancer in old age are similar to the general criteria for justification of a screening test and are summarized here (Riegelman, Povar 1988) :

· the disease must have a significant effect on quality  or quantity of life

· acceptable methods of treatment must be available

· the disease must have an asymptomatic period during which detection and treatment significantly reduce morbidity and/or mortality

· treatment in the asymptomatic period must yield a therapeutic result superior to that obtained by delaying treatment until symptoms appear

· tests must be available at reasonable cost to detect the condition in the asymptomatic period

· the incidence of the condition must be sufficient to justify the costs of screeening. 

It is not within  the scope of this report to detail the various programmes for cancer screening which are available. What should be emphasized however is that the goal of cancer screening is the reduction of cancer related mortality and there is as yet no evidence that this has been achieved for any cancer in older people in any of the Member States. Nevertheless screening the asymptomatic elderly population at risk may be justified if it enables diagnosis at a preclinical phase and if treatment at this stage leads to  a longer life,  an improved quality of life  or reduced morbidity in those in whom disease is thereby  detected (Balducchi, Barry 1994). Thus the National Cancer Institutes of the USA recommend no upper age limits for screening programmes for   breast, colorectal and cervical cancer whereas the value of screening for lung cancer remains not proven and for prostate cancer has not been conclusively demonstrated.

Interventions  for the treatment of diagnosed cancer have been facilitated during the past 25 years by the development of internationally agreed guidelines and protocols  for management at the different stages of progression of the disease. The application of these guidelines in older cancer patients requires consideration of concurrent disease, functional and cognitive impairment and the effect of treatment on quality of life (Balducchi et al. 1994). Nevertheless reduced levels of intervention are not wholly explained by such considerations and may also be attributed to ageism in health care staff, lack of awareness of life expectancy and treatments available and beliefs and fears about cancer and its treatment in elderly patients and their relatives (Turner et al. 1999).

Chronic infections e.g. chlamydia and helicobacter, have recently been linked to cardiovascular disease and cancer of the stomach, as has  air pollution and cardiovascular health. There is no current epidemiological evidence as to the impact of screening and treatment programmes for these infections on older people’s health. 

Obesity is a risk factor for many chronic diseases including hypertension, cardio-vascular disease and diabetes mellitus. However amongst older people in 7 countries, including 4 Member States. those  being 10- 20% overweight had the lowest mortality rates  (Cape 1990).  
Diabetes mellitus (predominantly Type II  or non-insulin dependent diabetes mellitus - NIDDM) is increasing in many Member States (see Appendix) . It has a prevalence of about 20% in 65-74 year olds (Davidson 1990) and is associated with increasing age and obesity. It is a major cause of disability in older people due mainly to the vascular and neurological complications of untreated or inadequately treated disease. Management strategies focus upon early diagnosis and treatment (with diet, oral hypoglycaemic agents and insulin) and recent studies indicate that good glycaemic control is as effective in reducing complications in older people as in the younger age groups. However the implementation of intensive treatment regimes in older people is complicated by comorbidity particularly cognitive impairment, visual problems  and lack of social support, making the attainment of  good glycaemic control less valuable in terms of  trade offs between benefits and harms (mainly hypoglycaemia)  (Herman 1999).

Incontinence

Urinary incontinence is a common condition in older people causing much distress and leading to a poor quality of life for those affected (Grimsby 1993) and their carers (Mestheneos, Triantafillou 1993). Prevalence data vary according to the sample surveyed and the degree of incontinence, but it is more frequent in women, increases with age and with functional and cognitive impairment and is a frequent cause of institutionalization (Heikkinen et al. 1983). Once viewed as an inevitable accompaniment of age related  decline, modern geriatric approaches to incontinence focus upon investigation, diagnosis and treatment of the underlying cause. Where this is not possible and incontinence persists active management regimes involving regular toileting and/or pelvic floor exercise can reduce the frequency of incontinence in about 50% of  cases and subsequent recourse to cathetarization with its attendant problems and costs is minimised (Nordquist et al 1984). Disposable incontinence pads have made a major contribution to reducing the burden on carers of incontinent older people and in some countries e.g. UK, incontinence services supply equipment free of charge or at a reduced cost.

The development in recent years of  specially trained nurses as continence advisors  appears to be an effective approach to the management of incontinence but there is little data on its cost effectiveness. 

Faecal incontinence has been estimated to affect between 16-60% of institutionalised patients and often represents a humiliating regression in bodily function, severely impairing activity and socialisation. Management depends on the accurate diagnosis of the underlying cause, but in suitable casis bio-feedback therapy has resulted in >70% success rates in treating faecal incontinence due to sensory or motor impairment (Richter 1990). 

Iatrogenic Disease and Quality of Life  
Medical intervention is intended for the most part to improve functioning and well being and consequently to improve quality of life (Jenkinson 1994). However, in older people many interventions and particularly drug treatments produce side affects of sufficient severity to negate the supposed benefits. These negative effects may be accentuated by drug interactions, when several diseases are being treated simultaneously. Thus iatrogenic disease due to such things as drug interactions and side effects is a significant cause of hospital  admission for older patients (Offerhaus 1997) with its  associated high cost as well as the dangers of nosocomial infections,  immobility and institutionalization. 

The explosion of new medical therapies during the past fifty years has demonstrated that it is no longer sufficient for a treatment merely  to prolong life if the quality of life during the years gained is bad. This together with the increasing costs of new interventions and the ability to provide life support for prolonged periods  has led to the demand for justification of interventions in terms of cost-benefit to both consumers and providers. The quality adjusted life year (QALY) is an attempt to combine information on cost benefit with quality of life to produce a comparative measure for use in resource allocation and planning. The emergence of “evidence based medicine” (see also Chapters 1 and 4) and the establishment of the Cochrane Library data base (1996)  is an attempt by the medical profession to evaluate in a scientifically valid manner the relative efficacy of different approaches to management and treatment of specific conditions or diseases. Likewise guidelines and internationally accepted protocols for treatment of disease at various stages of progression have to some extent standardized the management of specific conditions e.g. cancer, AIDS, T.B. 

 In old age, however, the simultaneous existence of several conditions together, the impact of the underlying ageing process upon these conditions and the effect of the social and environmental background make the measurement  of overall patient well being and quality of life an imperative additional variable to all the above. Whilst mortality remains the ultimate indicator of bad health, measurement of health related quality of life during the final years before death has assumed increasing importance over the past 30 years and is likely to become a major factor in future health policy formulation. (see also Chapter 1)

Intersectorial Actions  and Effecting Change

The WHO Health for all strategy has emphasied the importance of intersectorial action in health promotion and there are many programmes at the local level which have been effective. Countries  such as Ireland have used the multisectorial approach to health promotion to establish a National Consultative Committee on Health Promotion in 1995 consisting of representatives from the Departments of Agriculture, Enterprise and Employment, Education, Transport, Energy and Communications, Youth, together with the Health and Safety Authority and the Irish Cancer Society. In their Health Promotion Strategy for 1995 older people were identified as a priority population group with particular health promotion needs. In association with the National Council for Ageing and Older People, this led to the development of a comprehensive healthy ageing programme, summarised in the publication  “Adding years to life and life to years: a Health Promotion Strategy for Older People ” (Brenner, Shelley 1998).

At the European level the NGO, EuroLink Age, has been a prime mover in co-ordinating active ageing programmes between Member States, including various campaigns to exchange good practice for healthy ageing (EuroLink Age 1996). The EC (DGV) is providing funding to support initiatives for healthy ageing such as “Europe on the Move” (see www.europe-on-the-move.nl).

“In the field of health promotion reorientation requires a move from policies based on education to those that help individuals to make healthy choices, whether by empowering them through advocacy or community development or by encouraging fiscal, regulatory or other means to increase the choices available.” (WHO.dk/tech/hcs/Ch2.)

Health Care Professionals 
Though  methods of disease prevention and health promotion may be well known and fully evaluated in terms of their effects on health, implementation of this knowledge may be prevented or resisted by individuals at risk and particular sectional interests ;  some of the problems have been outlined previously  with cigarette smoking being an obvious example. Another problem lies in the lack of clarity in definition of areas of responsibility  for health promotion and health care of older people. Active strategies for health promotion and early detection of health problems currently fall mainly within the responsibilities of the primary health care team, when and where this exists, backed up in most countries by specialists including  gerontologists. The changing focus of public health during the last decade could and perhaps should radically alter the current organisation of health care for the elderly but this is unlikely to occur  unless specific attempts are made by governments and the European Union to implement this (See Chapter 4). 

The whole arena of health interventions is fraught with difficulties;  though there is some experimental data to demonstrate the effectiveness of various forms of action, not all health interventions have been evaluated. Additionally  though under experimental conditions  people can be persuaded to change damaging behaviour, there is little evidence that such forms of intervention can be easily generalised into the whole society.  There is clearly a need to go back to the use of scientifically controlled  evaluations  of health interventions using  the experimental method e.g. randomised,  control group design and a willingness to accept that many interventions  are probably ineffective (Oakley 1998). 

Key Points
	1. Informed individual choices on healthy life styles  backed  by healthy  public policies would seem to offer a viable and effective  route to more permanent changes in behaviour at the population level for middle aged and older people. 

2. While there is considerable evidence of the benefits of active interventions in the health care of older people, this knowledge is not being systematically implemented. Specifically: 

a) Interventions to stop smoking are cost effective at the individual level when advice is given by GPs. At the local community level intervention programmes to stop smoking are not apparently cost effective even when aimed at high risk groups. National anti-smoking policies appear to be effective in reducing population  smoking levels.

b) While a healthy diet throughout life contributes to reducing morbidity in old age,  specific interventions to improve diet amongst older people are also effective in promoting health and decreasing morbidity e.g from cardiovascular disease and osteoporosis. 

c) Physical activity  in middle and  old age is associated with lower levels of  mortality and morbidity.  Interventions to increase physical activity   confer the same benefits even in very old age as well as improving quality of life. 

d) Cardiovascular disease, though the major cause of death, is declining and in most countries will continue to decline as a result of individual life style changes and better management. However cardiovascular disease will continue to have a major impact on older people’s health in terms of morbidity and poor quality of life as well as increasing  costs of treatment for national budgets.  

e) Musculoskeletal disease is a main cause of morbidity although there is much evidence for the effectiveness of interventions with potential cost benefits. Osteoporosis, falls and accidents are prime areas for prevention.

f) Mental illness and impaired cognitive function are major causes of  dependency and poor quality of life and the situation is likely to get worse numerically over the next twenty years. Increased recognition and treatment of depression  whilst improving mental health and quality of life may lead to increased costs. There is no current evidence for effective prevention  of dementia  and new treatments are still being developed. The costs of management of  dependency associated with this condition as well as for older people with learning difficulties are likely to rise over the next twenty years.

g) Visual and hearing  problems contribute substantively to morbidity and poor quality of life and in all countries appear to be under recognised and poorly managed. 

h) Increasing mortality from cancer amongst older people may be reduced by early detection and treatment but overall cost benefit is currently impossible to quantify. There is a need for evidence of benefits of all forms of treatment on quality of life as well as cost.    

i) Active strategies for the  management of incontinence not only improve quality of life but may reduce the use of expensive residential care facilities.    

j) The reduction of  iatrogenic disease by information to health professionals and the public should potentially lead to cost reductions as well as improved quality of life for older people.
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