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Preface

The proportion of people of pensionable age in this country has been increasing
steadily and now represents nearly one in five of the total population. The vast
majority of the younger people in this group can look forward to many years of
active and enjoyable life and several will remain fit into extreme old age. The
right diet contributes to the maintenance of health and wellbeing and it is
important that elderly people share in the increasing knowledge about how to
maintain health through good nutrition.

In 1990, my predecessor, Sir Donald Acheson, asked Professor Malcolm
Hodkinson to chair an expert Working Group of the Committee on Medical
Aspects of Food Policy (COMA) to review the nutrition of elderly people. It
had been 20 years since COMA last examined the subject and the base of
scientific knowledge had enlarged.

The needs of such a heterogeneous group cannot easily be covered in a single
report and I am very grateful to Professor Hodkinson and the members of the
Working Group for accepting the challenge. I believe that this report will
influence nutrition and dietetic practice across a wide spectrum of society, not
least in the choices that individual elderly people make about their diet, their
physical activity and how much they go out of doors. Above all, I foresee that
this Report will stimulate research in this field. It is disappointing that all too
often the work of the Group was constrained by lack of data. I am therefore
grateful that the Report also makes recommendations about what may be the
more fruitful lines of investigation.

Dr Kenneth Calman
Chairman Committee on Medical Aspects of Food Policy
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1. Summary of the report and
recommendations

Summary of the report

1.1 The Working Party on the Nutrition of Elderly People recommends that
the majority of people aged 65 years or more should adopt, where possible,
similar patterns of eating and lifestyle to those advised for maintaining health in
younger adults. Physical activity improves muscle tone and power, and leads to
higher energy expenditure. A diet which provides an adequate intake of all
nutrients can more easily be obtained if the energy intake remains at a level close
to that recommended for younger adults.

1.2 The recommendations from the Panel on Dietary Reference Values of the
Committée on Medical Aspects of Food Policy (COMA) are endorsed!. The
Working Party recommends that elderly people should reduce dietary intakes
of fat and simple sugars and increase intakes of starchy foods, non-starch
polysaccharides and vitamin D. Where there are no data on which to base
advice, lines for research are recommended.

1.3 An area of particular concern was the impact of illness and disability on
nutritional status in this age group. There are few data as to energy and nutrient
requirements in health in this population group, but those in acute illness,
chronic illness or disability are virtually unknown. There was concern that low
body weight is so common a finding in chronically ill or disabled old people.
This suggested that energy intakes may be inadequate, particularly among very
disabled old people being cared for in institutions where low weights are
particularly common. The need for research in this area seemed particularly
great especially in addressing the possibility of ‘‘institutional starvation’. A
related problem was that of nutrient density of the diet. Total energy intakes
may become so low in chronically sick or disabled old people that, unless the
nutrient density of the diet is unusually high, adequate intakes of specific
nutrients are very unlikely to be achieved. Detailed knowledge of the require-
ments for this sub-group of the elderly population for specific nutrients is of
considerable practical importance and needs more detailed study.

1.4 Many of the anthropometric measurements used in nutritional surveys
were derived for younger adults. Those based on the measurement of height are
of questionable value when used in elderly populations. Loss of height due to
disc degeneration or vertebral collapse may make it difficult, or indeed
impossible, to measure height in disabled old people who are unable to stand
unaided. Even if measurable, skeletal height may not be a good index of skeletal
size in these circumstances. Alternatives to height measurement need
evaluation.



1.5 Finally, there needs to be greater awareness of the importance of good
nutrition for maintaining the health of elderly people and of its contribution to
recovery from illness. Nutrition education and health promotion programmes
should include this population group.

1.6 Recommendations of the Working Group on Nutrition of Elderly
People

The recommendations listed below are discussed in the relevant chapters.

Recommendations to maintain good nutritional status in
elderly people

1. The Working Group endorsed the recommendations for people aged over
50 years-in the Government publication Dietary Reference Values for Food
Energy and Nutrients for the United Kingdom.! (Chapter 3)

2. Recommendations for dietary energy intakes of elderly people should tend to
the generous, except for those who are obese. (Chapter 4)

3. Elderly people should derive their dietary intakes from a diet containing a
variety of nutrient dense foods (Chapter 4).

4. An active life style, with prompt resumption after episodes of intercurrent
illness, is recommended as contributing in several ways to good health.
(Chapter 4)

5. Steps should be taken to increase the awareness by health professionals of
the importance of both overweight and underweight in elderly people. (Chapter
5)

6. For the majority of elderly people, the same recommendations concerning
the dietary intake of non-milk extrinsic sugars apply as for the younger adult
population. (Chapter 6)

7. Intakes of non-starch polysaccharides comparable to those recommended
for the general population are advised for most elderly people. Foods with high
phytate content, especially raw bran, should be avoided or used sparingly.
(Chapter 6)

8. The statutory fortification of yellow fats other than butter with vitamin A
and D should continue, and manufacturers are encouraged to fortify other fat
spreads voluntarily. (Chapter 7)

9. Elderly people should be encouraged to increase their dietary intakes of
vitamin C. (Chapter 7)

10. Adequate intakes of vitamin C need to be ensured for elderly people who
are dependent on institutional catering. (Chapter 7).
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11. Elderly people, in common with those of all ages, should be advised to eat
more fresh vegetables, fruit, and whole grain cereals. (Chapter 7)

12. Elderly people should be encouraged to adopt diets which moderate their
plasma cholesterol levels. (Chapter 9)

13. There should be encouragement of elderly people to consume oily fish and
to maintain physical activity in order to reduce the risk of thrombosis. (Chapter
9)

14. The Working Group endorsed the WHO recommendation that 6 g/d
sodium chloride would be a reasonable average intake for the elderly popu-
lation in the UK, and recommends that the present average dietary salt intakes
be reduced to meet this level. (Chapter 9)

15. The calcium intakes of elderly people in the UK should be monitored.
(Chapter 10)

16. Doorstep deliveries of milk for elderly people should be maintained.
(Chapter 10)

17. All elderly people should be encouraged to expose some skin to sunlight
regularly during the months May to September. (Chapter 10)

18. If adequate exposure to sunlight is not possible, vitamin D supplemen-
tation should be considered especially during the winter and early spring.
(Chapter 10)

19. Health professionals should be made aware of the impact of nutritional
status on the development of and recovery from illness. (Chapter 12)

20. Health professionals should be aware of the often inadequate food intake
of elderly people in institutions. (Chapter 12)

21. Assessment of nutritional status should be a routine aspect of history
taking and clinical examination when an elderly person is admitted to hospital.
(Chapter 12)

Recommendations for investigation and research

22. Further studies are needed to quantify energy requirements for elderly
people which take individual health status into account with particular
emphasis on those who are thin. (Chapter 4)

23. Techniques to measure energy expenditure including the doubly labelled
water method should be evaluated further in elderly people. (Chapter 4)

24. Further research should validate the best anthropometric methods for
field work with elderly people. (Chapter 5)



25. Demispan measurements should be extended to all nutritional surveys of
elderly people and some of younger adults in order to assess its relationship to
other measures of skeletal size and to parameters of health. (Chapter 5)

26. The prognostic significance of body mass index and other anthropometric
measures in a British population of elderly people should be clarified. (Chapter
5)

27. Further research should be done to determine with more precision the
protein requirements of elderly people. (Chapter 6)

28. The micronutrient intakes of elderly people in the UK need to be
determined. (Chapter 7) '

29. The micronutrient requirements of the elderly population need to be
determined more accurately. (Chapter 7)

30. The clinical features of deficiency of vitamins from the B group especially
thiamin, vitamin B,, and folate need to be investigated. (Chapter 7)

31. Better biochemical indices of vitamin C status need to be developed.
(Chapter 7)

32. There should be further research to assess magnesium status in ill elderly
people, particularly those with cardiac failure. (Chapter 8)

33. The iron status of elderly people in this country sixould be determined.
(Chapter 8)

34. Clinical and biochemical markers of both zinc and copper status need to
be defined more precisely. (Chapter 8)

35. Research is needed into the nutritional component to the attainment of
peak bone mass. (Chapter 10)

36. Further studies are needed to determine optimal intakes of calcium for the
elderly population. (Chapter 10)

37. Research is needed on the clinical features of vitamin D deficiency.
(Chapter 10)

38. The relationships between the development of cancer and dietary energy
and nutrients should continue to be investigated. (Chapter 11)

39. Methodologies should be developed for the determination of antioxidant
status. (Chapter 11)

40. Theimpact of acute and chronic illness on the nutritional requirements of
the elderly needs comprehensive study. (Chapter 12)
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41. Parameters of nutritional status with prognostic significance in ill elderly
patients should be determined. (Chapter 12)

42. Effective methods of ensuring adequate nutrition need to be developed
and evaluated, especially for elderly people in hospital or institutions. (Chapter
12)



2. Introduction

2.1 Good nutrition contributes to the health of elderly people and to their
ability to recover from illness. The Committee on Medical Aspects of Food
Policy (COMA) convened a Working Group in 1990 to examine the available
data on the nutrition of elderly people. Their report updates an earlier one from
COMA in 1970 (para 3.1.1)2. The 1990 Working Group reviewed and assessed
available scientific evidence and drew conclusions where possible. No new
research was commissioned.

2.2 Terms of reference of the Working Group and meetings
““To review the nutrition of elderly people and to make a report’’.

The dietetic implications of achieving good nutrition were considered where
they contribute to the development of a nutrition policy for elderly people.
Implementing such a policy successfully requires inter-sectoral collaboration
and a multi disciplinary approach and the Working Group considered that
proposing detailed dietetic modifications did not fall within its terms of
reference. The Working Group met five times. The Department of Health
issued a Press Release which invited submissions from interested organisations
or individuals. These contributions are acknowledged earlier.

2.3 Demographic trends In 1990, thirteen per cent of the male population
and nineteen per cent of the female population of England and Wales were aged
65 years or over. Thus, of the total population aged 16 years or over, a little
more than one in six were elderly people. By the year 2030 it is predicted that
elderly people will account for one in four of the adult population. The sex ratio
of men to women in the group aged 65 years or more was 0.67 in 1991. It is
predicted that this ratio will increase to 0.72 in 2001 because, although
increasing numbers of men are expected to live longer, women over 65 years will
also increase in number especially those who are aged over 75 years.

In 1977, some 150,000 people over 65 years were living in residential homes and
by 1987 this total had increased to 210,0003.

2.4 Definitions Throughout the Report the generic term used for the
population aged 65 years or more is ‘‘elderly people’’.

i. Young elderly people are aged from 65 to 74 years.

ii. Older elderly people are aged 75 years or older.
Institutionalized elderly people live permanently in residential homes, in long
stay hospital wards or in nursing homes. Non-institutionalized elderly people
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are free living and represent the majority or are housebound elderly people who
have been unable to leave their house independently for at least three months.

2.5 Abbreviations

g

mg
ng

ng

kg
mmol

kcal

kJ

1 mJ

gram

milligram or 10-3g or one-thousandth of 1g

microgram or 10— 6g or one-millionth of 1g

nanogram or 10—9g or one-thousand-millionth of 1g

kilogram or 103g or 1000g

millimol = atomic or molecular weight of element or compound in
g X 10-3

kilocalorie = 103 or 1000 calories. A unit used to measure the energy
value of food

kilojoule = 103 or 1000 Joules. A unit used to measure the energy
value of food

1 kcal = 4.18kJ

megajoule = 106J or 1 million Joules

metre



3. Background

3.1 Previous nutrition surveys of elderly people in Britain*

3.1.1 The COMA Panel on Nutrition of the Elderly reported in 19702. They
reviewed the available information and concluded that the quality of the diet
did not change with age but that the quantity tended to decrease. Osteomalacia
was identified as an occasional problem. A nutritional survey by geriatricians of
patients admitted to hospital had identified a small number of men and women
with overt nutritional inadequacy which was usually linked to unfavourable
social circumstances or to pre-existing disease.

3.1.2 A more detailed diet and nutrition survey had been started in six towns
in England and Scotland in 1967/8 which used dietary recall and diary methods
to assess the energy and nutrient intakes. Full information was obtained on 764
elderly people4. There was a further study in 1972/3 of 365 surviving people
who had participated in the 1967/8 survey and who could be traceds. These
surveys excluded people in institutional care. Among the findings in 1967/8
were geographical and sex differences in energy and nutrient intakes. Three per
cent of those surveyed were diagnosed as having malnutrition and in three-
quarters of these cases this was in association with clinical disease. In 1972/3,
seven per cent of the group surveyed were considered to be malnourished and
this condition was more prevalent in those over 80 years of age. Several medical
and social risk factors for malnutrition were identified of which the most
important was being housebound. A major conclusion of the survey was that,
provided individual elderly people were in good health, their dietary patterns
and the foods eaten were no different from what is known about those of
younger people. The results of the 1972/3 survey have been used in several
sections of the present report because they are the most recent published
national nutritional data about elderly people. A further survey of a representa-
tive sample of 1000 elderly people was carried out for the COMA Panel on the
Elderly in 1973/4 but no report of this study was published.

3.2 The Dietary and Nutritional Survey of British Adults In 1986/7, 2197
people living in Britain aged 16 to 64 years recorded their weighed dietary
intakes for seven days, were measured for height, weight and blood pressure,
and provided blood and urine for analysisé. This survey provides more up-to
date information about the diet of a nationally representative sample of
younger adults, and, for the reasons given above, (para 3.1.2) it may also reflect
the dietary patterns of elderly people.

*Throughout the text the convention is adopted of identifying surveys according to the year of the
fieldwork.
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3.3 Dietary Reference Values for food energy and nutrients In 1991 the
Department of Health published a report from COMA on Dietary Reference
Values for the United Kingdom for food energy and for some 40 nutrients!.
This gives an up-to-date and comprehensive review of knowledge about
requirements for energy and each of the nutrients; the macronutrients fat and
carbohydrate are considered in this context for the first time!. The use of
Dietary Reference Values (DRV) supplants the earlier ‘‘recommended daily
amount’’ (RDA). The definitions of DRV together with the recommended
DRV for the population over 50 years of age for vitamins and minerals are
presented in Annex 1, and for energy and other nutrients in the relevant
sections. These scientific arguments are not generally repeated in this report on
elderly people. Nutritional reviews concerning elderly people are especially
constrained by lack of data. Where nutrients are not addressed in this report, it
can be assumed that the Working Group found no information additional to
that already examined by COMA in formulating the report on DRV.

3.4 Recommendation

1. The Working Group endorsed the recommendations for people aged over
50 years in the Government publication Dietary Reference Values for Food
Energy and Nutrients for the United Kingdom.



4. Energy and physical activity

4.1 Dietary energy requirements

4.1.1 The COMA Panel on DRV based its figures for the Estimated Average
Requirement (EAR) for energy for population groups aged 60 years or more on
a standard value of 1.5 x Basal Metabolic Rate (BMR)! (Table 4.1). This was
adopted for several reasons including the paucity of data on energy intake and
expenditure as well as the diversity of physical activity patterns in this group of
the population. The Panel also wished to avoid an incremental approach for the
group of people with very low activity levels including some of those in
institutions, especially bedridden people. If the EAR for elderly people is
derived incrementally, it will be so low in some cases that achieving an adequate
diet from normal food becomes impossible (para 4.5.3).

Table 4.1: Estimated Average Daily Requirements (EAR) for Energy’

Age EAR
(years) mJ (kcal)/d
males females

19-50 10.60 (2550) 8.10 (1940)
51-59 10.60 (2550) 8.00 (1900)
60-64 9.93 (2380) 7.99 (1900)
65-74 9.71 (2330) 7.96 (1900)
75+ 8.77 (2100) 7.61 (1810)

4.1.2 Other expert groups have tried to be more precise. The FAO/WHO/
UNU Expert Consultation (1985) identified several determinants of energy
status when defining the energy requirement of an individual as the level of
energy intake from food that will balance expenditure when the individual has a
body size and composition and level of physical activity consistent with long-
term good health; and that will allow for the maintenance of economically
necessary and socially desirable physical activity?. This prescriptive approach
was not adopted in its entirety by COMA for the reasons given above.

4.2 Energy expenditure

4.2.1 Both maintaining basic bodily functions, for example, keeping warm,
and physical activity require energy. Information on energy expenditure in
elderly people is very limited. Data collected before 1970 has been collated from
several studies®. A more recent study in Holland reported lower mean energy
expenditures than those observed in the studies twenty years earlier (Table
4.2)9.

4.2.2 Techniques using doubly labelled water have been developed to measure
the total energy expenditure in free living people. The theoretical accuracy of
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the method is reported to be about 5 per cent in adults'®. Water enriched with
molecules in which both the hydrogen and the oxygen atoms are stable isotopes
(deuterium and !80) is ingested. The hydrogen labels the water pool and the
oxygen labels both the water and the carbon dioxide produced from metabolic
processes. A comparison of the rates of dilution of the two isotopes from the
body, assessed over time in body fluids such as urine or plasma, can be used to
estimate carbon dioxide production and so, as in classical indirect calorimetry,
total energy expenditure!l. There is debate about whether both labels equili-
brate with the same water pool, and assumptions have to be made, for example
about respiratory quotient and insensible losses of water through the skin. The
method, which is non-invasive and simple for the subject, appears particularly
suitable for elderly people (para 12.3.2) and should be validated in this
population.

Table 4.2: Daily energy expenditure in groups of elderly people

Durnin Fredrix
19858 et al 1990°
several countries Holland
Sex M E M B
Number ns ns 18 22
Age (year) “elderly retired” 60-69 (living 63 +8* 66+7*
alone)
Mean energy expenditure
kcal (mJ)/d 2330(9.7) 1990(8.3) 1733+205* 1330+ 165*
Range 1750-2810 1490-2140 (7.3+0.86) (5.6+0.65)
kcal (mJ)/d (7.3-11.8) (6.2-9.0)
Mean energy expenditure
(kcal/mean kg wt) ns ns 21 24

* &+ standard deviation
ns not stated

4.3 Basal metabolic rate (BMR)

4.3.1 BMR describes the energy needed per day to maintain vital functions; it
increases with body size, particularly with lean body mass, and so it is higher in
men than women. The FAO/WHO/UNU Expert Consultation? used equations
to predict BMR!2. These equations may be less appropriate for the elderly
population, especially older men, because of the small numbers in the study.
Additional data have therefore been collected which allow a more precise
estimate of current energy requirements and energy balance in an elderly
European population (Table 4.3). BMR declines with age in both sexes (Table
4.4). BMR per kg fat-free mass tends to be unchanged with age!? and it is the
fall in total mass of lean tissue with age which determines this decline in
absolute BMR.

4.4 Dietary energy intake
4.4.1 Theresults of cross-sectional surveys of dietary energy intakes of elderly
people who are living independently in the community have shown that men
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consistently consume more food energy than women, even after standardising
for body mass. Elderly subjects from USA consume on average more energy
than subjects examined in European studies (Table 4.5). The mean dietary
energy intakes of adults aged 16-64 years in Britain in 1986 were 10.3 mJ (2450
kcal)/d for men and 7.0 mJ (1680 kcal)/d for womené. The European
Collaborative Study on Nutrition in the Elderly was conducted in several
European countries in 1988/9. There was great variation in energy intakes
between individuals within the European countries surveyed and substantial
variation between countries!6.

Table 4.3: Equations for predicting basal metabolic rate (mJ/d) in people aged over 60 years

Age group Equation by Equation by
(years) weight: W(kg) weight: W(kg)
height: H(m)
Male 60-74 0.0499W + 2.930 0.048W + 0.0059H + 2.06
75+ 0.0350W + 3.434 0.0311W +0.0141H + 1.40
Female 60-74 0.0386W +2.875 0.0368W +0.0153H + 0.65
75+ 0.0410W +2.610 0.037W +0.026H — 1.04

The original data included only 50 men and 38 women over 60 years of age'2. Data on the
European subjects from this group have been collated with data on 101 men aged 60-70
years studied by Durnin, and with unpublished data on 170 men and 180 women supplied by
Ferro-Luzzi to prepare the equations in this table.

Table 4.4: Changes in basal metabolic rate with age

Age (years) 25 40 59 70 75+
Male

Median weight 73 75 73 74 67
BMR (mJ/d) 7.50 7.32 7.16 6.62* 5.78*
Female

Median weight 58 62 63 63 58
BMR (mJ/d) 6.49 573 5.76 B30 4.99*

The standard Schofield equations were applied to the 25-59 year old groups and weights
from a representative sample of adults in Great Britain in 198074, The new equations from
Table 4.3 were used to calculate BMR for elderly subjects using weights from a survey in
Nottingham15.

4.4.2 The DHSS study begun in 1967/8 gives longitudinal data , about energy
intakes in elderly people4. 365 people were examined in 1967/8 and again five
years later; the average energy intakes had fallen from 9.4 to 9.0 mJ (2235 to
2151 kcal)/d for men and from 7.2 to 6.8 mJ (1711 to 1636 kcal)/d for women>.
A similar trend for energy intakes to fall with age over a five year period was
observed in a study of 269 elderly people in Gothenberg, Sweden!7. The 1986/7
Dietary and Nutritional Survey of British Adults was not longitudinal but
comparing the average food energy intakes between age groups suggests a trend
towards decreasing energy intakes in older age. The highest average intakes
were recorded for men and women under 50 years of age®.
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Table 4.5: Daily dietary energy intakes in groups of elderly people living in the community*

Year of study and country

Durnin et al McGandy et al Borgstrom et al DHSS (1979)5 Uauy et al Bunker et al Loenen et al
(1961)18 (1966)1° (1979)20 (1978)21 (1989)22 (1990)23
Scotland USA Sweden Britain USA Southampton Holland
Sex M F M F M F M F M F M F M F
Number 9 21 50 37 17/ 20 169 196 6 6 11 13 237 223
Age (yrs) 64-77 60-69 67-74 77-99 67-73 69-97 69-90 68-74 70-84 63-77 70-85 69-85 65-79
Mean energy
intake (kcal) 2055 1894 2297 2093 2050 1600 2151 1636 2325 1904 2071 1571 2440 1910
Mean daily
energy intake
(kcal)/mean
wt (kg) 30 31 30 29 27/ 23 33 28 31 28 30 25 32 28

*See also Table 12.1



4.4.3 The surveys of elderly people in Great Britain in 1967/8 and 1972/3
concluded that they ate similar foods to those in the diets of younger people and
therefore the lower energy intakes almost certainly reflect a lower consumption
of food. The decline in energy intake was less marked when total dietary energy
was expressed per kilogram body weight because of the declining weight with
age associated with loss of muscle mass (para 4.3). Although a proportion of
elderly people, especially those who are very elderly, appear to remain in good
health while consuming a declining quantity of food and losing weight very
slowly over several years, concerns have arisen that energy intakes may be so
low as not to support an adequate intake of all essential nutrients. Subgroups of
the elderly population who suffer chronic disability or repeated illnesses and
who have very low energy intakes are particularly at risk of nutritional
inadequacy (Chapter 12).

4.5 Effect of declining energy intake on the nutritional adequacy of the diet

4.5.1 Providing an adequate nutrient intake for elderly people becomes
dietetically difficult once body weight and physical activity start to decline.
Even if energy intake needs are maintained at EAR levels of 1.5 x BMR (Table
4.1), as the average weight of the population falls, men and women need to
obtain the same nutrient intakes when they are over 75 years of age despite
reductions of BMR of 17 per cent and 6 per cent respectively when compared
with younger adults (Table 4.4).

4.5.2 Many elderly people spend only about 1 hour per day on their feet so
that a value of 1.3 x BMR often applies. On this basis, elderly people who
continue to consume food energy equivalent to 1.5 x BMR may become
obese?4. Conversely, even if in energy balance, at 1.3 x BMR, an 80 year old
man may, for example, only be eating 7.6 mJ compared with a value of 10.6 mJ
when younger. This 28 per cent decline in energy expenditure and intake makes
it difficult to allow an appropriate intake of nutrients and non-starch polysac-
charides without a substantial change in the diet of elderly men.

4.5.3 Given low body weights and low activity levels, the opportunities for
dietary modification to increase nutrient intakes are very limited if the overall
food consumption is low. For example, current healthy eating advice is to
increase intakes of vegetables, fruit and non-starch polysaccharides. Milk
intakes need to be maintained to ensure an adequate amount of calcium. Since a
decline in protein intake is not recommended, then an intake of 1 g protein/kg
body weight signifies an increase in the protein content of the diet of an 80 year
old man from 13.1 per cent of dietary energy where one activity level is 1.5 X
BMR, to 15.2 per cent of dietary energy where the activity level becomes 1.3 X
BMR. On this basis, the only means of ensuring nutrient intake is to have a low
(below 10 per cent) sugar intake. If the energy intake falls by a third with a
proportional reduction in the consumption of all food items, then elderly
people may be more likely to develop symptoms of constipation. These
examples demonstrate the complexity of integrating dietary advice to achieve
an adequate diet once elderly people have become underweight and inactive.
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4.5.4 There are health benefits for elderly people if they can avoid becoming
underweight (para 5.5.1). A diet rich in starchy foods, cereals, vegetables and
fruit as the habitual diet of the middle aged before retirement will help to ensure
that a diet is maintained in later life which is sufficient to meet requirements as
energy intakes decline. Appetite may wane in elderly people especially if they
are ill (para 12.2) and dietetic and culinary skills and ingenuity become
increasingly important to ensure that elderly people continue to find eating
pleasurable.

4.6 Physical activity of elderly people

4.6.1 Current perceptions of the value of exercise for elderly people need to be
changed so that it is recognised that a physically active life is beneficial and,
barring serious illness, possible well into the eighth decade of life. Physical
activity contributes to good physical and psychological health at all ages25. For
younger adults, periods of sustained vigorous activity may benefit cardiac
health. At all ages, the value of simple walking, gentle cycling, swimming or
other mild exercise should not be underestimated. As people get older, their
desire for physical activity may decline and opportunities diminish. People who
are not in paid employment may choose not to go out and this particularly
pertains to older elderly people.

4.6.2 The General Household Survey (GHS) is a questionnaire survey based
on a sample of the general population resident in private (non-institutional)
households in Britain. In 1985 the GHS collected information from 3691 people
aged 65 years or over which included questions about participation in physical
activities in the previous four weeks. At all ages walking was the most common
activity but small numbers of people took part in a variety of physical leisure
activities26 (Table 4.6). In the 60-69 year age group about 70 per cent recorded
no outdoor activity in the previous four weeks and this proportion was even
higher in the over 70 year age group.

Table 4.6: Participation rates by British adults in physical activities in the 4 weeks before
interview 1985 (per cent)26

Age (yrs)
Men Women
30-44 60-69 70+ 30-44 60-69 70 +
ACTIVITY
Walking
2 miles or more 23 23 16 21 20 i7
Swimming 3 2 1 3 il (0]
Cycling 3 1 1 2 (0] 0
Keepfit/yoga - — - 8 2 1
At least 1 outdoor
activity:
excluding walking 32 13 7 13 4 2
including walking 45 31 20 29 22 9
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4.6.3 A survey of customary activity of elderly people living at home in
Nottingham found that the average reported daily time in active pursuits was
less than one hour and lower still in those aged 75 years or more (Table 4.7) 27
15 A large number of people were relatively inactive although a few were very
active. There were weak negative associations with age within the sample in
most of the activity variables. Four years later a significant decline in activity
levels was found in the 600 survivors.

4.6.4 The energy cost of normal activities has been reported to increase with
age for men8. In Nottingham, healthy women aged 70 years had a 20 per cent
higher energy cost for walking at a standard speed than either men of the same
age or younger women28.2% which rose to 25 per cent when walking a standard
distance at their own chosen speed. This increase was attributed to slower speed
with a longer duration and a greater body weight as well as reduced efficiency.
There was a significantly reduced stride length, possibly due to increased
stiffness or reduced confidence in weakened muscles. Women with overt
problems such as amputation, arthritis or overweight are likely to experience
greater increases in energy cost.

4.6.5 Inactivity associated with a minor illness often leads to loss of muscle
tone and mass and thereafter former physical activity levels may never be
regained. This stepwise decline is often seen by individuals and their families as
inevitable, as in some cases it is. On the other hand, an approach which
stimulates continued activity, even vigorous at times, may result in increasing
capacity for activity with measurable increase in muscle mass3031,

4.7 Recommendations

1. Further studies are needed to quantify energy requirements for elderly
people which take individual health status into account with particular
emphasis on those who are thin.

2. Techniques to measure energy expenditure including the doubly labelled
water method should be evaluated further in elderly people.

3. Recommendations for dietary energy intakes of elderly people should tend
to the generous, except for those who are obese.

4. Elderly people should derive their dietary energy intakes from a diet
containing a variety of nutrient dense foods.

5. An active life style, with prompt resumption after episodes of intercurrent
illness, is recommended as contributing in several ways to good health.
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Table 4.7: Time allocation in Italian*** and English5 elderly people living at home (hours and minutes per day: mean** values)

Age (yrs)
Women Men
English Italian English Italian
60-69 70-79 80 + 65-74 75+ 60-69 70-79 80 + 65-74 75+
Sleep 7.24 7.55 8.10 6.59 7.10 7.24 7.55 8.24 7.05 7023
Rest in bed 1.55 2.24 3.07 1.45 856 1.565 11255 2.50 1.28 1.22
Sitting
inactive 5.16 5.46 6.28 6.00 6.28 6.44
active 1.55 2.09 1.55 1.40 1.40 1.40
Standing
inactive 0.58 0.43 0.43 1227 1.12 0.43
active 0.58 0.43 0.15 2.09 1.55 1512
Walking, stairs 0.43 0.43 0.29 1.12 0.58 0.43
Moving about 4.34 3.36 2.38 2.09 1.55 1.40
Indoor + outdoor +
leisure * 2.04 1.44 25207, 1.60
Walking 0.55 0.26 0.54 0.39
Other activity <0.15 <0.15 <0.15 0.0 0.0 <0.15 <0.15 0:15 1.0 120,

***Unpublished data provided by Professor Ferro Luzzi

**Some of these data are skewed, so the means are markedly higher than the median values.

*Includes housework, gardening and house maintenance likely to have an energy cost of at least 2 kcal/min, performed for at least 3 minutes continuously with a
regularity of at least weekly, sampled over the previous 6 weeks during May —September.

Sampled on the day preceding the interview; only purposeful walking outside the house and garden is included (leisure walking is counted as leisure).



5. Assessment of body size and
composition in elderly people:
changes with age and significance
for health

5.1 There are extensive data on measured external body dimensions such as
height and weight, circumferences and skin fold thicknesses for adults aged
under 60 years. It is not appropriate to use these normative data at older ages
because changes due to ageing affect body shape, size and composition.

5.2 The assessment of skeletal size

5.2.1 Height The assessment of skeletal size from height alone is often
unsatisfactory for old people because of the frequency of kyphosis, vertebral
collapse and loss of disc height. Furthermore, a proportion of elderly people
will be unable to stand. Measurement of a segment of the body other than the
spine avoids these problems.

5.2.2 Demispan Demispan is the measurement from the web between the
fingers along the outstretched arm to the sternal notch with the arm in the
coronal plane. The wrist is kept in neutral rotation and neutral flexion. Total
arm length and total span are reported to change with age considerably less than
height32. The measurement of demispan has proved satisfactory in the hands of
relatively untrained observers. It can be measured seated. Its measurement is
socially acceptable and requires only one observer. A stainless steel tape is all
that is required to measure the distance between the finger roots, where it is
anchored between the subject’s middle and ring fingers, and the sternal notch.

5.2.3 Knee height This is a short skeletal segment and therefore errors of
measurement are relatively larger. It is measured seated which is an advantage
for frail individuals, but location of the knee joint space as an anatomical
marker is sometimes difficult.

5.3 Body composition in elderly people

5.3.1 Relative body mass The relative body mass, or mass in relation to
skeletal size, gives an indication of fatness. Body Mass Index (BMI; mass in kg
divided by height in m squared) is the most commonly used ratio in younger
adults!4. The published norms assume that lean mass is proportional to skeletal
size, and only the fat varies33. In assessing fatness in younger adults, BMI
correlates with fatness measured using skinfold thickness with an explained
variance of about 60 per cent. BMI is only suitable for within-race comparisons
and standards for comparison should be specific for ethnic group.
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5.3.2 BMlI s not a valid measure of relative mass in a proportion of the elderly
population partly because of the problems of measuring height. Indices have
been developed which use demispan measurement instead of height. The
‘“‘demiquet’’ is mass divided by demispan squared, and the ‘‘mindex’’ is mass
divided by demispan. Ranges of values for these indices in groups of elderly
people have been established and are useful to identify those at the extremes of
the distribution (see Table 5.1). Those so identified are not necessarily
malnourished, but further investigation may be indicated34.

5.3.3 Skinfold thickness The measurement of skinfold thickness using
constant pressure callipers at standard sites on the body provides a cheap and
non-invasive assessment of subcutaneous fat. The technique is reliable only in
practised hands, with a coefficient of variation of about 6 per cent. In elderly
people there are probably changes in skinfold compressibility which have not
been adequately described and differences in the proportion of subcutaneous to
deep body fat stores, also known to change with age, contribute further
variations. Skinfold thickness measurements in elderly people offer only a
rough guide to body fatness, and they must be assessed in conjunction with
other indicators.

Table 5.1: Mean values and ranges for weight, demispan and derived ratios in groups of
elderly people: Nottingham Activity and Ageing Survey

Age range Number Weight Demispan Demiquet Mindex
(yrs) (kg)* (cm)* (kg/m2)* (kg/m) *
65-74 205 72.5 + 12.6 81.6 + 4.05 108.8 = 17.2
(39-114) (71.5-92.7) (68.6-162.6)
Men
75-91 153 68.6 + 11.4 80.4 + 4.1 106.0 + 15.1
(43-94) (71.5-91.3) (72.0-153.6)
65-74 257, 64.5 + 13.3 73.8 + 3.6 87.3 + 17.4
(35-124) (63.3-84.0) (49.9-168)
Women
75-94 275 59.7 + 11.6 72.7 + 3.5 82.1 + 15.2
(35-102) (64.2-84.8) (49.3-86.8)

*Mean values + 1 standard deviation (and range)
(Taken from Lehmann et al 199134)

A randomly selected sample of free living people in Nottingham, evenly divided between the
ages 65-74 years and 75 years and over, were used to establish a range of values for weight
and skeletal size.

5.3.4 Body Composition There are limitations on the methods based on
empirical relations such as the BMI. An alternative approach is to assess
different compartments of the body which are related to the fat or to the lean
body mass independently; for instance, water or potassium are associated
almost, but not quite exclusively, with lean tissue. A distinction must be made
between adipose tissue and fat mass since adipose tissue contains about 14 per
cent water and 2 per cent protein in addition to fat. Also, there is a fat
component to tissues other than adipose tissue. Few methods are entirely
satisfactory even in young adults and for elderly people they are even less so. A
critical comment on several methods is at Annex 2.
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5.3.5 Changesin body mass do not necessarily reflect the accumulation or loss
of adipose tissue especially in elderly people. In the UK, body mass tends to
increase through middle age due to an accumulation of fat, and thereafter it
declines in association with, among other changes, loss of lean tissue33.36,
Longitudinal studies confirm the loss of lean tissue but estimates of the rate of
loss vary37. The effect of a proportional reduction in lean body mass will give
rise to an underestimate of fatness as reflected in the relative weight. On the
other hand, oedema which may be present in the elderly, results in an over-
estimate of fatness.

5.4 Overweight

5.4.1 BMI values for the subjects in the 1972/3 DHSS survey of the nutrition
of elderly people are shown in Table 5.2. Using this index there were fewer
overweight and more underweight people in the 75 year and over age group than
in the group aged 65 to 74 years. The 1972/3 DHSS survey of elderly people also
examined the relationship between obesity and disease’. No excess of hyperten-
sion or diabetes was found among those considered to be obese by the
examining physician. This may have arisen because susceptible individuals had
died or, in part, due to difficulty in appropriately defining obesity. Excess fat
might be expected to embarrass a failing cardiorespiratory system, for instance
in those with heart failure or chronic bronchitis. There is a higher prevalence of
osteoarthritis of the knees in overweight elderly women and some studies have
reported a similar relationship in men38. It is not desirable for elderly people to
be overweight because any additional physical burden is likely to restrict
activity levels with a resulting reduction in muscle mass. The social and
psychological benefits of going out of doors and meeting people will also be
reduced.

5.5 Underweight

5.5.1 The DHSS survey of 1972/73 found that 18.3 per cent of elderly men
and 11.5 per cent of elderly women were thin defined as a body mass index of
less than 20 (Table 5.2)3. In the 1986/7 survey of adults aged less than 65 years,
6 per cent of men and 12 per cent of women had a BMI below 206. Low body
mass in old age is associated with increased risk of morbidity and mortality3°. A
major hazard of being underweight is osteoporosis and tendency to fracture.
Acute medical admissions and geriatric in-patients in Nottingham had lower
body mass compared to the local normal values34. The vulnerability of elderly
underweight people during intercurrent disease is likely to be greater because
they lack metabolic resources needed at times of stress. Elderly people who are
very thin may, for a long time, have been consuming a diet with multiple
nutrient inadequacies in addition to energy deficit (para 4.5.1).

5.5.2 In the USA, the first National Health and Nutrition Examination
included 2,777 white people aged 65-74 years old (1,314 men, 1,463 women)
who were examined between 1971-75 and then again between 1982-84. The
relationship of body mass to mortality was U-shaped with the lowest mortalities
in the group of men with body mass index at the 60 to 84th percentiles and at the
40 to 59th percentiles for women. An increased risk of mortality was also
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observed in the black populations who were at the two ends of the range of
percentiles for body mass index. Among older women, hip fracture was
associated with extreme thinness36.

Table 5.2: Body mass index and energy intakes in elderly people 1972/73%

Body Mass Index

Age 65-74 years

<20.0 20.0-25.0 25.1-30.0 30.1-40.0
sex
mean weight (kg) M 52.7 (8) 65.6 (55) 75.8 (46) 89.9 (10)
B 45.4 (8) 56.8 (38) 65.7 (26) 78.4 (13)
mean height (cm) M 168 (8) 169 (55) 169 (46) 168 (10)
F 157 (8) 157 (38) 155 (26) 156 (13)
mean energy intake (kcal) M 2226 (8) 2413 (54) 2299 (46) 2713 (10)
F 1718 (8) 1818 (36) 1808 (26) 1563 (13)
Age 75 years +
< 20.0 20.0-25.0 25.1-30.0 30.1-40.0
sex
mean weight (kg) M 53.8 (10) 62.8 (52) 73.3 (31) 85.3 (6)
F 43.6 (10) 53.1 (34) 62.8 (200 71.2 (7)
mean height (cm) M 170 (10) 166 (52) 166 (31) 166 (6)
E 153 (10) 153 (34) 153 (20) 150 (7)
mean energy intake (kcal) M 2074 (10) 2118 (52) 2258 (31) 2149 (6)
F 1505 (10) 1551 (34) 1617 (20) 1558 (7)

Figures in brackets are number of subjects in a cell
Total subjects: 65-74 years M 119

F 85
> 75 years M 99
E 71

Table provided by Professor D J P Barker: Medical Research Council Clinical Epidemiology
Unit, Southampton

5.5.3 There are public health benefits from avoiding underweight in elderly
people. In accordance with usual clinical practices, progressive loss in weight
should be taken as a signal for further investigations. When weight loss has
occurred in an individual gradually over a long time it may be overlooked and
health professionals and the general public need to be aware of the associated
increased risks of morbidity and mortality.

5.6 Recommendations

1. Further research should validate the best anthropometric methods for field
work with elderly people.

2. Demispan measurements should be extended to all nutritional surveys of
elderly people and some of younger adults in order to assess its relationship to
other measures of skeletal size and to parameters of health.
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3. The prognostic significance of body mass index and other anthropometric
measures in a British population of elderly people should be clarified.

4. Steps should be taken to increase the awareness by health professionals of
the importance of both underweight and overweight in elderly people.

22



6. Nutrients: Carbohydrates and
protein

6.1 Carbohydrate

6.1.1 Dietary Sugars Simple dietary sugars include monosaccharides, pre-
dominantly glucose and fructose, and disaccharides, predominantly sucrose
and lactose. The major simple sugar consumed is sucrose. Between 10 and 20
per cent of food energy is presently obtained from simple sugars by the
population as a whole, and elderly people may be closer to the upper end of this
range because expenditure on sugar and preserves is greater in households with
older housewives than in those with younger housewives4®. In 1972/3, 12 per
cent of food energy intake by elderly people was found to be derived from
“‘added sugars’’ defined as sugars added to the foods during manufacture or
processing in the kitchen or at tables.

6.1.2 Sugars and dental caries Dental caries is related to the frequency and
amount of intake of simple sugars. The COMA Panel on Dietary Sugars!
defined the group of simple sugars associated with caries as ‘‘non-milk extrinsic
sugars’’ which excludes lactose in milk and milk products and includes recipe
sugars as added to composite dishes, soft drinks and confectionery, and table
sugars added to a dish to the choice of the consumer, as well as sugars in fruit
juices and honey. Based on a consideration of dental health, the Panel
recommended that the intake of non-milk extrinsic sugars should be reduced.
The COMA Panel on DRV recommended that for the populations as a whole
an average of 10 per cent of food energy should come from this source. An
upper limit for any individual of about 30 per cent of total food energy derived
from non-milk extrinsic sugars has been advised under all circumstances, even
for the edentulous, because intakes at this level or greater have been associated
with adverse metabolic responses?!.

6.1.3  Sugars and elderly people The majority of elderly people will benefit
from dietary modifications in line with these recommendations. A reduction in
sugar intakes is especially important given the probability of higher than
average consumption by elderly people (para 6.1.1). There has been a satisfac-
tory trend to an increasing rate of retaining own teeth and this should not be
reversed42 (Table 6). Other factors which argue that young and old should be
treated alike in making recommendations about the level of consumption of
simple sugars, especially non-milk extrinsic sugars, include:

—the importance for elderly people of consuming a varied diet, including
foods which are rich, on an energy basis, in vitamins and minerals (section
4.5). If large amounts of foods rich in simple sugars are consumed,
appetite for a more varied and nutrient rich diet may be blunted;
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—the increased liability of abnormal metabolic responses to a sucrose load in
elderly people, especially the overweight and obese;

—the importance of retaining teeth to enable satisfactory chewing whether
assisted with partial dentures, or not*3.

Table 6: Proportion of edentulous people in Britain (per cent)42

Year Age Proportion edentulous
(years) (per cent)
1968 65-74 79
1978 65-74 74
1988 65-74 57
65-69 49
70-74 67
75-79 75
80 + 86

6.1.4 There may, however, be individual circumstances where appropriate
intakes of simple sugars may be higher than the recommendations for the
elderly population as a whole. Very elderly people, especially during episodes of
ill health, may find difficulty in consuming sufficient dietary energy given that
alternative energy sources such as fat may be less desirable or starchy foods may
be difficult to consume. Sugar not only contains energy itself but may also help
to increase the palatability to sick people and so encourage more food to be
eaten.

6.1.5 Complex Carbohydrates The polysaccharides are chains of simple
sugars. Dietary polysaccharides are divided into two main groups: starches
which are alpha-glucan polysaccharides and may be long chain or branched,
and non-starch polysaccharides described in para 6.1.71.

6.1.6 Starches Inthe 1972/3 nutritional survey of elderly people, 24 per cent
of food energy was derived from bread and 8 per cent from potatoes with
further contributions from other foods such as cakes and biscuits>. Starch
provided 24 per cent of energy in the 1986/7 Dietary and Nutritional Survey of
British Adultsé. The COMA DRV Panel recommended that starches and
intrinsic and milk sugars should contribute an overall 37 per cent of the total
dietary energy for the population!. There are no recent data on the dietary
intakes of these nutrients in an elderly population, but it is likely that this
group, in common with all segments of the population, would benefit from an
increased intake of starchy foods in the diet.

6.1.7 Non-starch polysaccharides (NSP) It has been difficult to assess
claims for the therapeutic or preventive benefits of ‘‘dietary fibre’’ because it
cannot be defined or measured precisely. Furthermore, ‘‘dietary fibre’’ intakes
are often associated with intakes of other nutrients and it is difficult to isolate
and examine independently the effects of varying levels of ‘‘fibre’” intakes. The
term non-starch polysaccharides comprise the major proportion of what is
conventionally called ‘‘dietary fibre’” but can be defined and measured
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precisely. NSP include all the carbohydrates of the plant cell wall which are not
digested and absorbed in the small intestine.

6.1.8 NSP are important in preventing constipation**. They increase stool
weight and reduce bowel transit time and this effect is shared by certain forms
of starch (resistant starch). Constipation is a common symptom which impairs
the quality of life in about 20 per cent of elderly people4®. For this reason, the
recommendation from the COMA Panel on DRV, that NSP intakes should be
increased by 50 per cent on average, from 12 g to 18 g per day, are applicable.
Wholegrain cereals, pulses and some vegetables and fruit are high in NSP and
these foods are recommended in particular because they are also valuable
sources of several other nutrients. NSP may also be important in protecting
against the development of diverticular disease and large bowel cancer. Because
of its physical properties NSP may also moderate glucose and insulin metabol-
ism and some may help to reduce blood cholesterol, but the doses required, and
the degree to which these effects are independent of other dietary changes, are
not yet clear.

6.1.9 Most elderly people enjoy foods high in NSP but a few who are
edentulous, may have difficulty in chewing several of the foods which are rich
in NSP. A few experience gaseous distension and discomfort partly due to
fermentation of NSP in the large bowel. Raw bran contains phytate which binds
to divalent mineral cations and reduces the availability of calcium, iron, copper
and zinc. Excess intakes of food high in phytates, particularly unprocessed
wheat bran or bran enriched products, should be avoided.

6.2 Protein

6.2.1 Total body protein contained in lean body mass falls with age, but there
is great individual variation in the rate of decline (para 4.3). Protein synthesis*¢,
turnover4? and breakdown48 all decrease with advancing age. Protein utilisa-
tion and the homeostatic mechanisms which control appropriate increases in
albumin synthesis with adequate dietary protein intake4® may be less efficient in
elderly people’. Furthermore, conditions of ill health, trauma, sepsis and
immobilisation may upset the equilibrium between protein synthesis and
degradation48.50.51.52 Adequate energy intake exerts a protein-sparing effect.
It is important that elderly people maintain an adequate energy intake,
especially during episodes of ill health when energy requirements may rise, in
order to minimise protein loss.

6.2.2 The UK Reference Nutrient Intakes (RNI) for protein for the popu-
lation aged 50 years or over are 46.5 g/d for women and 53.3g/d for men!.
These values are in accord with the FAO/WHO/UNU daily recommendation
of not less than 0.75 g good quality protein/kg body weight/d’. A recent study
in Southampton22 found healthy elderly subjects living at home and eating a
self-selected diet, to be in metabolic equilibrium for protein on a mean daily
intake of 69 g for men and 60 g for women, equivalent to 0.97 g mixed protein/
kg body weight/d. Metabolic equilibrium for protein in elderly subjects has
been observed with daily intakes from 0.59 g to 0.80 g/kg body weight21.53
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although others have found 0.80 g/d insufficient4®. Conditions varied between
these studies and not all of the subjects were healthy.

6.2.3 The average protein intakes recorded in 1986/7 in adults aged 16 to 64
years were well in excess of RNI values and there was a trend to increasing
intakes with age®. However, in the presence of disease the coincidence of low
intake, inefficient homeostasis and possible attendant anabolic demands, may
mean that a higher protein intake is necessary. Further research into the
complex hormonal and non-hormonal mechanisms which control protein
synthesis and degradation in health and disease, with particular reference to the
vulnerable hospitalised elderly person, will be needed to formulate recommen-
dations for these circumstances.

6.3 Recommendations

1. For the majority of elderly people, the same recommendations concerning
the dietary intake of non-milk extrinsic sugars apply as for the younger adult
population.

2. Intakes of NSP comparable to those recommended for the general
population are advised for most elderly people. Foods with high phytate

content, especially raw bran, should be avoided or used sparingly.

3. Further research should be done to determine, with more precision, the
protein requirements of elderly people.
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7. Nutrients: Vitamins

7.1 Vitamin A (retinol)

7.1.1 Vitamin A is needed for the maintenance of immune function, normal
and night vision, and for the maintenance and repair of epithelial tissues. It can
be obtained from animal sources in the diet as retinol, or from dietary
carotenoids, such as beta-carotene. Overall one microgram of retinol is taken to
be equivalent to 6 micrograms of dietary carotene. Carotenes, in addition to
their effect as pro-vitamin A, have antioxidant properties, which it has been
proposed may have some action in protecting against certain epithelial cancers,
although evidence for this effect is far from conclusive34.

7.1.2 The Dietary and Nutritional Survey of British Adults gave assurance
that in 1986/7 the average vitamin A intake of adults aged less than 65 years was
adequateS. The range of retinol equivalent intakes was wide and skewed and
median intake values were all lower than the averages, although still adequate
(Table 7). No cases of inadequate serum retinol concentration were found. It
would be reasonable to extrapolate these findings to the British population of
elderly people because there was a trend with increasing age towards higher
intakes in both men and women. However, low intakes of vitamin A in
individual elderly people have been reported in other countries and are
probably due to personal dietary preferencess. The range of foods which are
rich in retinol are limited to the animal products liver, egg yolk, milk fat, butter
and cheese for retinol, and to yellow and orange vegetables, particularly carrots
for carotenes. In the UK, yellow fats such as margarines are statutorily fortified
with both vitamins A and D, and other fat spreads are fortified voluntarily by
the manufacturers. The fortification of all yellow fats, except butter, is
endorsed by the Working Group because it ensures an alternative source which
continues to be consumed widely by elderly people in the UK56.

Table 7: Average daily intakes from food sources of retinol equivalents* (ug) by age and sex

1986/7¢
Age (years) All ages
16-24 25-34 35-49 50-64 16-64
MEN
Mean value 1164 1552 1759 1897 1628
Median value 786 965 1084 1132 1012
WOMEN
Mean value 1051 1234 1531 1655 1413
Median value 633 719 884 951 810

*excludes any contribution from food supplements
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7.2 Thiamin

7.2.1 In 1972/3 the average daily thiamin intake for elderly men was 1.0 mg
and for women 0.8 mg3. Double this value was observed in the 1986/7 Dietary
and Nutritional Survey of British Adults aged 16-64 years (2.0 mg/d in men;
1.6 mg/d in women)®. Information is lacking about whether the thiamin intakes
of healthy elderly people have risen since 1972. Institutionalized elderly people
probably have generally adequate intakes of thiamin although, since thiamin
intakes are closely linked to the levels of energy intake, if the overall amount of
food intake declines, thiamin intakes may not be adequate37-58.5°, The meth-
odology for assessing biochemical adequacy is limited. Drug-nutrient interac-
tions and nutrient-nutrient interactions, especially with other B group
vitamins®® may partly explain why there is no simple relationship between level
of thiamin intake and biochemical status. It has been suggested that thiamin
deficiency is a factor in the development of confusional statesé!. Further
research on thiamin status in vulnerable elderly subjects should pay particular
regard to identifying the clinical features of early thiamin deficiency.

7.3 Riboflavin

7.3.1 Riboflavin is available from several food sources of which the chief is
milk. There was no evidence of dietary intake levels below the RNI in either of
the surveys of free living elderly or of younger adult populations-6. However, a
more recent dietary survey found that institutionalised elderly people are at risk
of low intakes8. Furthermore, biochemical riboflavin deficiency was found in
30 per cent of the elderly subjects examined in 1972/3 (defined as erythrocyte
glutathione reductase activation coefficient above 1.3) and this has been
confirmed in other studies37-62, The relationship between nutrient intake and
biochemical status is complex and non-dietary factors may have a substantial
influence, especially in elderly peoples3.

7.4 Vitamin B,,

7.4.1 Vitamin B,, (cyanocobalamin) is a constituent of the coenzymes
involved in the conversion of the folates in the diet to active metabolites of folic
acidé4. Deficiency of either vitamin B,, or folate leads to megaloblastic
anaemia. Vitamin B,, deficiency anaemia is usually caused by a failure of
absorption and it is less commonly due to dietary deficiency. For absorption to
occur, vitamin B,, must bind with “‘intrinsic factor’’ which is secreted by the
stomach. If ““intrinsic factor’’ ceases to be produced, as in pernicious anaemia,
or as a result of gastrectomy or severe gastric atrophy, vitamin B,, cannot be
absorbed. Absorption occurs in the terminal ileum, and if this segment of the
gastro-intestinal tract is diseased, for example in Crohn’s disease, the bound
vitamin may fail to be absorbed. Vitamin B,, is present only in animal
products. Except in very strict vegetarians, especially vegans, vitamin B,
deficiency anaemia is not usually caused by dietary deficiency although it has
been suggested that, because of the high prevalence in elderly people of
disorders which hinder absorption, higher dietary intakes may be beneficial6s.

7.4.2 Thereis some doubt whether serum vitamin B, levels fall with age and,
if so, whether it is due to decreased absorption or intake or both. A proportion
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of over 70 year olds have hypochlorhydria/achlorhydria and some of these may
have impaired vitamin B,, absorption. No correlation was found between age
and vitamin B, absorption in a study of free living elderly people aged 60 to 90
years®6. In 1972/3 the DHSS survey of elderly people found 17.9 per cent of the
study group had serum vitamin B, levels of 100-200 pg/ml (classified as
“‘borderline’’) and 2.5 per cent had serum levels of less than 100 pg/ml
(classified as ‘‘subnormal’’). The majority of studies reporting a fall in serum
B,, levels have examined hospital populations, whereas those reporting no fall
have examined elderly populations which are more broadly representative®?.

7.4.3 Replacement therapy for elderly individuals with low serum vitamin B,
levels but with no haematological abnormalities has been examined®®. Thirty-
nine non anaemic elderly subjects with serum vitamin B,, below 150 pg/ml
showed no improvement in general wellbeing or in psychiatric state following 6
injections of vitamin B,,. In another study, when individuals with normal
haematology but low serum vitamin B, levels were followed up for ten years,
blood indices remained normal without vitamin B, therapy%®. Nevertheless,
the question of whether apathy, depression or mild cognitive impairment might
be due to vitamin B,, deficiency remains unresolved and is an important area
for clarification.

7.5 Folate

7.5.1 Folate deficiency leads to megaloblastic anaemia and macrocytosis.
Iron deficiency can inhibit macrocytosis and hence mask this important sign of
folate or vitamin B,, deficiency. Peripheral neuropathy sometimes occurs in
people with deficiency of folate. A small number of cases of reversible severe
dementia has been reported in association with folate deficiency’. Further
work, using modern techniques, needs to be done to examine whether depres-
sion and mild cognitive impairment might follow folate deficiency.

7.5.2 The DHSS survey of elderly people in 1972/3 found 22 per cent of the
group had borderline red cell folate levels and 5.4 per cent had subnormal
valuesS. There was no evidence of clinical disorder due to folate deficiency in
those found to have these low values, either in the 1972/3 DHSS study or in a
large community study in South Wales”!. In studies of healthy subjects aged
over 75 years, slightly lower mean values were obtained than in younger
individuals although they still lay within the normal adult range’73. Many
studies have shown that mean blood folate levels are lower in geriatric hospital
patients than in the free living elderly population?4.

7.5.3 Prime sources of dietary folate are vegetables, liver and kidney. Folate is
destroyed by prolonged cooking. Thus a ‘‘tea and toast’’ type of diet of some
elderly people, and a tendency to overcook food, particularly in institutions,
may contribute to dietary deficiency. Elderly people may also be at increased
risk of folate deficiency because of small bowel disorders such as coeliac disease
and bacterial overgrowth, which may interfere with absorption and which are
not uncommon at this age.
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7.6 Vitamin C

7.6.1 The RNI for vitamin C for adults is 40 mg/d and there is no evidence
that this needs to be higher for elderly populations!. Fruit and vegetables
provide vitamin C and these foods are the preferred sources because they
contribute to the intakes of several other nutrients. Fortified drinks and vitamin
C supplements may also be used to ensure adequate intakes especially for frail
people with poor appetites. In 1972/3 the DHSS survey of elderly people
recorded intakes of vitamin C which were below 40 mg/d for more than 50 per
cent of both male and female groups and which were especially low in
Scotland>. Although the 1986/7 Dietary and Nutritional Survey of British
Adults aged 16 to 64 years reported mean levels of intake of vitamin C some 50
per cent higher than those recorded in 1972/36, it cannot be assumed that the
vitamin C intakes in elderly people have also increased. Elderly people may
have difficulties with preparing, peeling and chewing fruit and vegetables.
Because of the rapid oxidation of vitamin C, especially over time and with
heating, the vitamin C content of food may be depleted by the time it is
consumed. ‘‘Meals on wheels’’ may lose up to 90 per cent of their vitamin C
content by the time of delivery for this reason’>. Those dependent on
institutional catering may also be at particular risk of low intake7s,

7.6.2 Vitamin C deficiency which causes scurvy is only occasionally seen and
these cases are generally associated with alcoholism or clinical disorders such as
dementia. The role of vitamin C in connective tissue growth and wound healing
is well recognised. Daily supplements of 1g vitamin C given to elderly
institutionalised patients were associated with health improvements when
compared to a placebo treated group?’. There is no good evidence for the claim
that supplements of vitamin C, at doses hundreds of times those needed to cure
scurvy, are associated with better healing of pressure sores and leg ulcers.

7.6.3 Vitamin C is an important water soluble anti-oxidant and this effect in
protecting against free radical-mediated oxidative tissue damage may have very
wide implications in disease prevention. Specific disease processes, such as
senile macular degeneration and cataract’8, as well as disorders of immune
response (para 7.7.1), vascular disorders (para 9.3.1) and cancer (para 11.4)
have been linked to oxidative damage mediated by free radicals. These
observations underline the need for further examination for good biochemical
indices of status, and of the consequences of chronic marginal vitamin C
deficiency in elderly people.

7.7 Vitamin E

7.7.1 Vitamin E is an important lipid-soluble antioxidant. Normal immune
function is influenced by vitamin E possibly through its effect on decreasing
free radical formation (para 11.4) or by inhibiting prostaglandin synthesis or by
other pathways as yet undetermined. A decline in immune responses with age is
well established and this may be one of the determinants reducing longevity?°.
Clinical studies have not demonstrated an enhancement of the immune
response as a result of increasing dietary vitamin E intake but definitive
longitudinal studies have not been done8. There is some evidence from cross
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country and clinical studies on younger adults that vitamin E may protect
against atherosclerosis possibly by preventing lipid peroxidation and the
liberation of damaging free radicals (para 9.3.1).

7.7.2 No EAR or RNI were set for vitamin E by the COMA Panel!. Dietary
vitamin E requirements are largely determined by the polyunsaturated fatty
acid (PUFA) content of the diet. Fortunately, foods naturally rich in these fats
also generally contain vitamin E. Fats rich in PUFA, if taken as supplements,
should also contain adequate amounts of vitamin E.

7.8 Fruit and vegetables There are several reasons why an increased con-
sumption of fruit and vegetables is desirable in the national diet. They
contribute non-starch polysaccharides (para 6.1.8) and they are rich sources of
vitamins and minerals. Several of these micronutrients have antioxidant
properties and they may have a role in protecting against free oxidative radicals
(para 11.4) which, it has been suggested, are concerned with the genesis of heart
disease and other disorders (paras 7.6.3, 7.7.1, 8.5, 9.3.1). Any increased
potassium intake which results from eating more fruit and vegetables is unlikely
to cause adverse side effects and there may be a benefit from reduction in blood
pressure.

7.9 Recommendations

1. The statutory fortification of yellow fats other than butter with vitamin A
and D should continue and manufacturers are encouraged to fortify other fat
spreads voluntarily.

2. The micronutrient intakes of elderly people in the UK need to be
determined.

3. The micronutrient requirements of the elderly population need to be
determined more accurately.

4. The clinical features of deficiency of vitamins from the B group especially
thiamin, vitamin B,, and folate need to be investigated.

5. Better biochemical indices of vitamin C status need to be developed.

6. Elderly people should be encouraged to increase their dietary intakes of
vitamin C.

7. Adequate intakes of vitamin C need to be ensured for elderly people who
are dependent on institutional catering.

8. Elderly people, in common with those of all ages, should be advised to eat
more fresh vegetables, fruit, and whole grain cereals.
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8. Nutrients: Minerals

8.1 Magnesium

8.1.1 The RNI for magnesium is 12.3 ymol (300 mg)/d for men, 10.9 gmol
(270 mg)/d for women; metabolic equilibrium was observed with intakes
similar to this in 24 free living elderly people?2. Potential causes of magnesium
deficiency, such as low dietary intake and the use of diuretic therapy are more
likely to occur in elderly people especially those who are ill. Further research is
required to assess magnesium status in ill elderly people, particularly those with
cardiac failure because cardiac arrhythmias may be potentiated by magnesium
deficiency especially in the presence of other electrolyte imbalances.

8.2 Iron

8.2.1 TIron is essential for the synthesis of haemoglobin and for iron-
containing enzymes and co-factors concerned with metabolic processes®!.
Average involuntary iron losses have been calculated as 11 gmol (0.61 mg)/d for
elderly men and 11.5 pmol (0.64 mg)/d for elderly women, compared with 17
pmol (0.95 mg)/d for men and 22 pmol(1.24 mg)/d for women under 50 years of
age®2. Thus elderly people may have lower iron requirements to maintain an
adequate iron status than when they were younger, and this applies particularly
to women who no longer require iron to replace menstrual losses.

8.2.2 The assessment of iron status is not simple. Late manifestations of iron
deficiency are a fall in blood haemoglobin and microcytosis, but neither is
specific. Low serum ferritin more reliably indicates iron deficiency but high
levels may be increased in inflammatory states or liver disease or other chronic
disorders which tend to be more common in elderly people and do not
necessarily imply good iron stores.

8.2.3 The efficiency of iron absorption depends on its form in the diet, the
composition of the diet as a whole, the iron status of the individual, as well as
the presence of general disorders such as infection or inflammatory states.
Elderly people with iron deficiency can increase their iron absorption to the
same extent as younger adults®3. However, because of the higher prevalence in
elderly people of disorders which interfere with efficient iron absorption, such
as atrophic gastritis and post-gastrectomy syndromes, a proportion of the
elderly population have reduced dietary availability of iron8!-84. Blood loss
associated with hiatus hernia, peptic ulcer, diverticular disease, haemorrhoids
and cancer as well as with non-steroidal anti-inflammatory drug use, is more
likely in elderly people. It is important to exclude other pathology as a cause of
anaemia before assuming that it is due to a nutritional deficiency.

8.2.4 The COMA Panel on DRV recommended a RNI for iron of 160 pmol
(8.7 mg)/d as adequate to meet the needs of the population of elderly men and
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women!. This value is based on an assumption that iron absorption from a
diverse diet is no more than 15 per cent; hence the apparently high RNI when
compared with the daily involuntary losses of iron described above. Even in
diets which are providing iron intakes at or above the RNI, it is valuable to
include foods containing haem-iron which is readily bioavailable, especially
meat, preferably red meat or offal. Reducing agents in the diet, such as
vitamin C, assist iron absorption. Some dietary components including phytates
in bran, tannin in tea, or even other minerals such as copper and zinc, may
interfere with iron absorption. Elderly individuals with high iron absorption
may gradually accumulate iron in the body8!.

8.2.5 The British surveys of elderly people in 1972/35 and of adults aged 16 to
64 years in 1986/76 showed that a greater proportion of elderly than younger
men had haemoglobin below a defined level. Women were more likely to have
low haemoglobin levels at younger than at older ages (Table 8). In a detailed
study of housebound and hospitalized elderly patients, the dietary iron intakes
were lower than the intakes of a group of free living elderly people. However,
when expressed in relation to caloric intake, the iron densities of the diets were
similar for hospitalized and free living subjects85. This finding confirms the
importance of maintaining an adequate food intake if micronutrient needs are
to be met from a normal diet.

Table 8: Proportion of British population with low haemoglobin (Hb) in DHSS diet and nutrition

surveys
Year of survey and age group Men Women
Total Proportion Total Proportion
subjects with low Hb* subjects with low Hb*
1972/35
aged >68 years 166 17% 194 9%
1986/76
16-64 years 846 2% 856 20%
50-64 years 2311 2% 232 13%

*Definitions: 1972/3 (men Hb < 13 g/dl); (women Hb < 12 g/dl); 1986/7 (both sexes Hb <
12.5 g/dl)

8.3 Zinc

8.3.1 In the UK, healthy elderly people living at home and eating a self-
selected diet were in metabolic balance for zinc on a mean daily intake of 137
pmol (9 mg) with leucocyte zinc levels comparable to healthy young people?2.
Institutionalised elderly subjects are at increased risk of zinc deficiency®6-87.
The beneficial effect of zinc to promote the healing of damaged tissues,
especially skin, has been confirmed, but only in subjects who are zinc
deficient88. Zinc deficiency adversely affects cellular immunity at all ages8%-9°.
However, pharmacological doses of zinc may also impair cellular immunity®8
and may cause other adverse side effects®!-92.
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8.4 Copper

8.4.1 Healthy elderly subjects in the UK were in metabolic balance for copper
on a mean daily intake of 18.7 umol (1.2 mg)86. Hospitalised elderly people had
mean daily copper intakes of 13.2 ymol (0.8 mg) and their leucocyte copper
levels (which may be a useful index of status) were very much lower compared
to healthy elderly subjects studied by the same methods®6. No clinical conse-
quences have yet been identified in elderly people with this lower intake
although animal studies suggest that catecholamine metabolism might be
impaired®3. Dietary copper requirements may be increased if the diet contains
large amounts of raw bran or other foods containing phytate which binds to
copper in an unabsorbable complex®4 (Para 6.1.9).

8.5 Selenium

8.5.1 Selenium occurs in cereals, fish and meat. Selenium levels in cereals are
dependent on the selenium content of the soil where they have been grown so
the selenium content of cereal foods varies. In the UK the diet provides
adequate amounts. Both healthy and housebound elderly subjects have been
observed to be in positive selenium balance on self selected diets22. Selenium
supplements are not needed in the UK and should be avoided because high
intakes are toxic; the maximum safe daily intake from all sources should not
exceed 0.08 pmol (6 g)/kg!. Low serum selenium levels are reported to be
predictive of a wide variety of cancers®3:96. The relationship between selenium
status and the development of cancers has been the subject of intense study
(para 11.4).

8.6 Recommendations

1. There should be further research to assess magnesium status in ill elderly
people, particularly those with cardiac failure.

2. The iron status of elderly people in this country should be determined.

3. Clinical and biochemical markers of both zinc and copper status need to be
defined more precisely.
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9. Nutrition and vascular disease
in later life

9.1 The main known environmental risk factors for cardiovascular disease are
- smoking and plasma lipid concentrations which are dominant for coronary
heart disease (CHD), and high blood pressure which is dominant for risk of
stroke. Dietary factors influence both plasma lipids and blood pressure. The
Government recently set national targets for a health strategy which looks to a
continuing improvement in the health of the nation®’. Coronary heart disease
and stroke were key areas for primary prevention and the relevant targets are:

—To reduce death rates for both CHD and stroke in people under 65 years by
at least 40 per cent by the year 2000 (from 58 per 100,000 population in
1990 to no more than 35 per 100,000 for CHD, and from 12.5 per 100,000
population in 1990 to no more than 7.5 per 100,000 for stroke).

—To reduce the death rate for CHD in people aged 65 to 74 years by at least
30 per cent by the year 2000 (from 899 per 100,000 population in 1990 to no
more than 629 per 100,000).

—To reduce the death rate for stroke in people aged 65 to 74 years by at least
40 per cent by the year 2000 (from 265 per 100,000 population in 1990 to no
more than 159 per 100,000).

9.2 Diet and plasma lipids

9.2.1 Plasma cholesterol and risk of CHD Circulating levels of total
cholesterol and its subfractions are among the most powerful known predictors
of CHD in national and international comparisons. Risk of CHD is positively
correlated with total cholesterol and with low density lipoprotein cholesterol
(LDL) levels, and negatively correlated with levels of high density lipoprotein
cholesterol (HDL). Inherent in the early speculations about this relationship
was the idea that cholesterol which has found its way into arterial plaques was
essentially ‘fixed’ in place and that therefore subsequent manipulation of
plasma cholesterol could not be an effective preventive measure. There are
several reasons now for doubting this concept, among the most convincing
being angiographic studies showing that under favourable conditions, coronary
arterial plaques can regress and over quite short periods of time®8. Moreover,
interventive studies indicate that the reduction in CHD risk associated with
plasma cholesterol reduction is correspondingly rapid in onset.

9.2.2 Longitudinal studies Early data from the Framingham study on the
relationship between plasma cholesterol and CHD seemed only to apply up to
the age of about 55 years®®, and it was postulated that elderly people would be
unlikely to benefit from a reduction in cholesterol levels as much as those who
were younger. Such assumptions may have led to the frequent exclusion of
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older subjects from interventive trials of manipulating plasma cholesterol levels
to reduce risk of CHD. More recent data from studies in the USA have shown
that, although the relative risk of CHD associated with plasma cholesterol
declines with age, it remains a predictor of CHD at least up to the age of 70
years and almost certainly beyond!%°. Furthermore, because of the high
baseline risk of CHD in this age group, the absolute risk attributed to plasma
cholesterol is much greater than at younger ages. The recent emergence of
plasma cholesterol as a risk factor for CHD among elderly population samples
in the USA may result from the declining mortality from CHD in the USA,
which, since the late 1960s, has allowed the survival of a cohort of elderly
people susceptible to the adverse effects of high plasma cholesterol levels, who
in previous decades would have died in middle age!©!. Although the fall in
mortality from CHD in the UK has been less and of shorter duration than that
seen in the USA, it indicates that the UK may be in the process of repeating the
USA experience of CHD risk factor status. An 18 year follow-up of the
Whitehall study has recently confirmed the predictive value of raised plasma
cholesterol for risk of death from CHD for elderly people in the UK 102,

9.2.3 Itisunlikely that definitive observational studies on CHD risk factors in
elderly populations will emerge in the near future. The interactions of risk
factors such as plasma cholesterol, cigarette smoking, high blood pressure and
body weight, obscure individual relationships with CHD. The absolute risk of
CHD increases steeply with age (Figure 9), and advice for all adults, including
elderly people, to adopt a diet that moderates plasma cholesterol levels is
prudent. In contrast, if drug control of plasma cholesterol in later life is to be
assessed it should be the subject of randomised controlled trials in view of the
greater potential for hazards of drug treatments.

9.2.4 Plasma triglycerides and risk of CHD Plasma triglycerides have also
been identified as a risk factor for CHD in some, but not in all studies. Their
evaluation as an independent factor is complex because high triglyceride levels
tend to be associated with low HDL cholesterol levels and with obesity, raised
blood pressure and insulin resistance, all of which are also associated with
increased risk of CHD. There are insufficient grounds at present for recom-
mending specific dietary manipulation of plasma triglycerides as a means of
affecting risk of CHD except where the elevation is extreme.

9.3 Damage to the arterial wall and thrombosis

9.3.1 Atherosclerosis results from cellular change in the endothelial lining and
a chronic thickening of the arterial wall with smooth muscle hyperplasia,
fibrosis and accumulation of lipid including cholesterol. Recently, the mechan-
isms which initiate plaque formation have focused on the possible role of free
radical mediated oxidative modification of LDL. LDL cholesterol may be
predominantly taken into the arterial wall by macrophages with receptors
specific for its oxidised form, while modified LDL is less likely to be deposited.
This process may be moderated through the antioxidant action of certain
micronutrients particularly vitamins E193 and C, carotene and selenium (para
11.4).
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9.3.2 Luminal narrowing is associated not only with the atherosclerotic
process, but also with repeated thrombosis over existing, often fissured,
atherosclerotic plaques. In addition, the event leading to myocardial infarction
is often thrombotic occlusion of a coronary artery, usually as a complication of
rupture of an atherosclerotic plaque!%4. The possibility that dietary modifi-
cation of thrombogenicity may affect the risk of CHD is supported by evidence
of low CHD risk in populations with relatively high n-3 fatty acid intake (eg
Eskimos), by clinical studies showing an effect on haemostasis of long-chain
n-3 fatty acid supplementation, and by trials showing that dietary enrichment
with n-3 fatty acids (either as oily fish or as a concentrate) in subjects who had
already had one or more myocardial infarctions leads to a reduced rate of
recurrencel®, Exercise also reduces both the tendency to thrombosis and CHD
events, although this effect appears to last only for a short time while the
exercise is maintained!06.107,

9.3.3 Although there are few data specifically in elderly people, it seems likely
that reducing the blood’s tendency to thrombose will be particularly important
when atherosclerosis is already established, such as in many elderly people.
Encouraging consumption of oily fish, and maintaining physical activity may
play important roles in preventing morbidity as well as mortality from CHD in
elderly people. It is not recommended that supplements containing concentrates
of long chain n-3 fatty acids are used except for recognised clinical indications
eg hypertriglyceridaemia.

9.4 Diet and blood pressure

9.4.1 The extensive literature relating diet to blood pressure is not easy to
interpret. Furthermore, the relevance to elderly populations of observations
from studies on younger adults is sometimes uncertain. The evidence, which
links diets high in sodium and low in potassium with increased blood pressure,
is based on the findings in interpopulation and clinical studies as well as on
controlled trial results.

a. A major inter-population study has shown a correlation between average
sodium intake and the slope of blood pressure with age, and a negative
correlation between potassium intake and blood pressure levels. The combi-
nation of obesity, high salt intake and high alcohol intake was particularly
strongly associated with high blood pressurel©8. These findings were recently
confirmed and strengthened by further analysis of the available data from all
studies worldwide. The relationship between sodium intake and blood
pressure was consistent both between populations and within populations!0°.

b. Clinical studies in which manipulations of dietary sodium and potassium
have brought about changes in blood pressure in human subjects provide
further evidence!10.111, Older people may be more responsive to reductions in
sodium intake than those who are younger although this requires more
critical study!!0. It has also been suggested that the chloride ion may
independently be important in enhancing the effect of dietary sodium on
blood pressure!!2,
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c. There is evidence that public health benefits in this respect are achievable.
A controlled trial in Portugal has shown that a health education programme
aimed at reducing high salt intake resulted in a reduction of the whole
community blood pressure distribution sufficient to reduce mean values by 5
mm Hg over two years!13.

9.4.2 Overall reduction in salt intake seems likely to produce a long-term
reduction in prevailing blood pressure levels and in particular, in the rate of
increase of blood pressure with age. The UK RNI for adults for sodium is 70
mmol/d (equivalent to 4 g salt/d) which is the level to ensure adequacy in the
population!. The World Health Organisation has recently suggested that 6g
salt/d may be a reasonable upper population average for salt intake*4. Current
intakes by adults in the UK average about 9 g/d. Elderly people on very reduced
salt diets may have difficulty in compensating for salt losses induced by severe
sweating, vomiting or diarrhoea. These hazards are extremely unlikely from
salt reductions which approach WHO recommendations. Therefore, with
caution relating to special circumstances, the elderly population, in common
with younger age groups, would be expected to benefit from a reduction in
average salt intakes. If average blood pressure levels were lowered by dietary
means the consequent need for pharmacological intervention would be
reduced.

9.5 Recommendations

1. Elderly people should be encouraged to adopt diets which moderate their
plasma cholesterol levels.

2. There should be encouragement of elderly people to consume oily fish and
to maintain physical activity in order to reduce the risk of thrombosis.

3. The Working Group endorsed the WHO recommendation that 6 g/d
sodium chloride would be a reasonable average intake for the elderly popu-
lation in the UK, and recommends that the present average dietary salt intakes
be reduced to meet this level.
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10. Nutrition and bone health in
elderly people

10.1 Osteoporosis

10.1.1 Osteoporosis is a disorder characterised by a reduction in bone mass
associated with an increased rate of fracture particularly of vertebra, wrist and
femoral neck. It is predominantly a condition of middle life and old age and it
affects women more than men. There has been a steady increase in the number
of admissions to hospital for hip fracture over the last three decades, due both
to the demographic trend towards an ageing population and to an increase in
the age-specific incidence of the fracture although this latter trend may now
have ceased!14. There were about 46,000 cases of this type of fracture in the UK
in 1985 associated with considerable morbidity, mortality and economic
costs115,

10.1.2 Bone mass changes throughout life with a maximum (peak bone mass)
achieved in young adulthood and bone loss after the fourth decade. The rates of
decline vary between individuals but tend to be constant within each individual
although there is a perimenopausal increase in the rate in women. Genetic,
hormonal, mechanical and nutritional factors influence the attainment of peak
bone mass, the onset of bone loss and the rate of bone loss. After the
menopause there is a decline in oestrogen production which is associated with
bone loss. Other factors associated with lower bone mass in adults include, low
body weight, smoking, alcohol consumption, reduced physical activity, low
calcium absorption and causes of secondary osteoporosis such as steroid
therapy.

10.2 Calcium

10.2.1 The role of nutritional factors in the pathogenesis of osteoporosis
remains unclear. There is some evidence that a dietary intake of calcium of less
than 20 mmol (800 mg)/d during childhood and early adult life may be
associated with a lower peak bone mass!!6. The relationships between bone
mass and calcium balance at older ages must be set in the context of peak bone
mass and its variability between individuals. Peak bone mass is generally an
unknown confounding variable in examining the determinants of osteoporosis
unless the follow-up extends for a very long time in studies begun in young
adults. Metabolic balance studies may also be difficult to interpret because
adaptation to a changed dietary intake may continue for several months, and it
may take a long time to develop a steady state. During this time there is little
relationship between calcium intakes and bone loss117:118, It is also likely that
there is a genetic heterogeneity in ability to adapt to low calcium diets which will
exert an influence on calcium status at all ages.
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10.2.2 The limited available information in elderly people suggests that a
dietary calcium intake of less than 500 mg/d in elderly people is associated with
a lower cortical but not trabecular bone mass, although this may reflect an
earlier effect of calcium intake during growth on peak bone mass rather than a
subsequent effect on bone loss. Some studies have shown an apparent reduction
in the incidence of femoral fractures with a dietary calcium intake above 20-25
mmol (800-1000 mg)/d!19:120 although this is by no means a universal
observation!21.122, Although high calcium intakes of 25 to 37.5 mmol(1 to 1.5
2)/d have been recommended!23 these are probably unnecessary and difficult to
maintain on a normal diet. Where vitamin D activity is reduced the efficiency of
calcium absorption from the gut declines!24.125 (para 10.3.1). Ensuring that
elderly people are vitamin D replete appears to prevent the decline in calcium
absorption and reduces the rate of cortical bone loss'24:126,

10.2.3 The RNI for adults and elderly people for calcium and phosphorus
were set equimolar at 17.5 mmol/d (700 mg/d for calcium and 550 mg/d for
phosphorus)!. The COMA Panel on DRV found no basis to recommend an
increased intake of calcium or phosphorus in those aged 50 years or more so
long as adequate vitamin D status was maintained. However, the Panel
acknowledged that the data on which to base these recommendations were very
limited. Dietary phosphorus intakes in both free living and housebound elderly
people have been recorded well above the RNI127,

10.2.4 In view of the uncertainty about the role of dietary calcium in the
pathogenesis of osteoporosis, it is prudent that calcium intakes should not fall
below current levels. Because there are few calcium rich foods, the potential for
elderly people to have low dietary calcium intakes is very real. Major sources of
calcium and phosphorus in the diet are milk and milk products. Households of
elderly people generally consume more mjlk than other households although
the intake has declined for all. Between 1975 to 1990 the mean total milk and
cream consumed by elderly households declined from 5.57 pints to 4.31 pints
per week!28, The proportion of households buying milk from a milkman
declined from 82 per cent in 1985 to 68 per cent in 1990'2°. Doorstep deliveries
of milk are an accessible supply for elderly people and any reduction could lead
to reduced milk consumption. In the UK white flour is fortified with calcium
carbonate, and it, and products made from it, vegetables and hard water also
contribute calcium in the diet.

10.3 Vitamin D

10.3.1 The predominant source of vitamin D in humans is from the skin
through the exposure of the precursor 7-dehydrocholesterol to ultra-violet
irradiation!30, The diet provides smaller amounts of vitamin D, which are
essential when cutaneous production is limited. Vitamin D itself has little
biological activity, and is converted in the liver to 25 hydroxyvitamin D (25
OHD) which is the major circulating metabolite. This undergoes further
hydroxylation in the kidneys to form the hormonally active metabolite of
vitamin D, 1,25 dihydroxyvitamin D (1,25(0OH),D). Vitamin D status may be
compromised by malabsorption or gastric surgery. Anticonvulsant therapy or
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liver disease interferes with the efficient hepatic metabolism of vitamin D, and
may add to the problems of maintaining adequate vitamin D status!31,

10.3.2 Osteomalacia The major clinical manifestation of vitamin D
deficiency in adults is osteomalacia. This is a generalised bone disorder,
characterised by an impairment of mineralisation which leads to the accumu-
lation of unmineralised matrix or osteoid in the skeleton. The two commonly
used markers of vitamin deficiency are low plasma 25 OHD concentration, and
a histological diagnosis of osteomalacia. Plasma 25 OHD levels of 25-75
nmol/1 are taken as normal. In osteomalacia levels are usually below 10 nmol/1
and are associated with raised plasma parathyroid hormone concentrations!32.
Osteomalacia is essentially a histological diagnosis, so there is limited infor-
mation on its prevalence. Two histological studies from Leeds suggest that
12-20 per cent of patients with femoral fracture have evidence of osteo-
malacial33.134 although studies from London and Cardiff showed a much iower
prevalence!21.135_ This may reflect a true geographical variation.

10.3.3 Vitamin D and sunlight Exposure to sunlight can be sufficient to
ensure vitamin D adequacy. Even short periods of summer sunlight (15-30
minutes per day) with exposure of forearms, hands and face will lead to the
production of adequate amounts!36. However, because of the northerly
latitude of the UK, ultraviolet light of the wavelength required for vitamin D
production (290-315 nm) only reaches northern regions of the UK between May
and September. The ultraviolet light of longer wavelength which penetrates in
winter, may cause photodegradation of vitamin D137,

10.3.4 If people become less mobile or housebound, it becomes increasingly
difficult to obtain adequate vitamin D from the action of sunlight on the skin,
especially in northern Britain!38, Where possible, convenient seats in wind-
sheltered spots may allow elderly people to enjoy the sunshine. Special glass
which transmits the beneficial ultraviolet wavelengths is available, and may be
installed in housing for elderly people. The benefit of deriving vitamin D
through exposing skin to sunlight needs to be described in health education for
elderly people. This is especially relevant where there is a cultural tradition of
covering nearly all the body in clothes.

10.3.5 Dietary intakes of vitamin D It may be difficult to achieve a diet that,
by itself, is adequate in vitamin D because the foods which are naturally rich in
vitamin D are limited to fatty fish, eggs and liver. Butter contains smaller
amounts. There has been a long standing requirement in the UK to fortify
margarine with vitamins A and D. The COMA Working Group on the
Fortification of Yellow Fats with Vitamins A and D has recommended that this
practice should continue because it is a major contribution to vitamin D intakes
in the UK especially for elderly people56. Several breakfast cereals are now
fortified with vitamin D but the importance of this as a contribution to vitamin
D intakes by elderly people is uncertain.

10.3.6 It has been estimated that the mean dietary intake of vitamin D is in the
region of 2.0 ug/d!, whilst an intake of 5-10 ug/d is required to ensure plasma
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25 OHD concentrations above the level associated with osteomalacia in the
absence of a contribution from cutaneous synthesis!3°. A recent study from
USA has shown that dietary supplementation with vitamin D in winter leads to
reduced seasonal bone loss in postmenopausal women!4°. The COMA Panel on
DRV recommended that a vitamin D intake of 10 ug/d should meet the needs of
virtually all people aged 65 years or above in this country!. Vitamin D
supplementation should therefore be considered in those who are housebound
or institutionalised, in a dose to provide a daily total of 10 ug/d, which may be
given as a daily supplement or as 6 monthly or annual depot injections!4!.

10.4 Fluoride A high fluoride intake in drinking water of 4-6 parts per
million is associated with a higher bone mass!42:143. A lower rate of vertebral
and femoral fractures has also been claimed!42.144, although the reduction in
fracture incidence is not a universal finding!43. Sodium fluoride has also been
used in the treatment of established osteoporosis, but whilst it increases
trabecular bone mass by up to 35 per cent, this appears to be at the expense of
cortical bone mass. Furthermore, sodium fluoride treatment does not reduce
the incidence of vertebral crush fractures, and may increase the number of non-
vertebral fractures!4>.

10.5 Recommendations

1. Research is needed into the nutritional component to the attainment of
peak bone mass.

2. Further studies are needed to determine optimal intakes of calcium for the
elderly population.

3. The calcium intakes of elderly people in the UK should be monitored.

4. Doorstep deliveries of milk for elderly people should be maintained.

5. Research is needed on the clinical features of vitamin D deficiency.

6. All elderly people should be encouraged to expose some skin to sunlight
regularly during the months May to September.

7. If adequate exposure to sunlight is not possible, vitamin D supplemen-
tation should be considered especially during the winter and early spring.
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11. Nutrition and cancer

11.1 Epidemiology Inthe UK, 64 per cent of all new cancers occur in the 65
year and over age group!46. Epidemiological studies provide most of the
evidence for the dietary associations with the aetiology of cancer!47. The range
of cancers involved, and the multitude of variables which confound the
assessment of the data, make precise relationships elusive at this stage but some
general trends have emerged44. There is some evidence from cross country
studies that, in the long term, high fat diets are associated with colon, breast
and prostatic cancers. In these studies calories, dietary fat and obesity are all
inter-related variables and their relative significance in the aetiology of cancer
remains unclear!48. As the basis of healthy dietary habits, elderly people should
be advised to avoid long term high fat intakes because, among other benefits,
lower fat intakes may help to reduce their risk of cancer. High consumption of
fruit and vegetables have been inversely related to the risk of cancer. A
prospective study of elderly people in Massachusetts demonstrated significant
decreased risk of all cancers associated with increased consumption of car-
otenoid containing vegetables!49,

11.2 Free radicals and lipid peroxidation

11.2.1 A biological mechanism which may provide a theoretical basis for
some of the associations between the development of cancer and nutritional
status invokes the damaging oxidative effects on cells of oxygen-derived species
such as hydrogen peroxide or free radicals such as hydroxyl or superoxide.
These highly active species have the capacity to damage cellular components by
oxidation at any site where they are produced. The extent of damage is
dependent both on the activity and on the biological half life of the radical.
Radicals produced intracellularly can damage DNA and lead to mutations.

11.2.2  Radicals are produced in the course of normal , oxidative metabolism,
as a result of cytochrome P,s, activity and as part of the respiratory burst of
activated phagocytes in cell mediated immunity. To counteract the undesirable
effects of the oxidative process, there are two main groups of natural
antioxidants!5%: preventive substances such as carotenoids and riboflavin,
which are mainly iron chelators or binding compounds, and radical scavengers
which include superoxide dismutase, vitamins E and C, urate and beta-
carotene. Selenium is essential for glutathione peroxidase which can metabolise
lipid peroxides to harmless fatty acids. Although a number of the components
involved in these reactions (substrates, catalysts, antioxidants) are derived from
the diet, it is not established to what extent the dietary intakes of individual
nutrients determines their activity. There is currently no single accepted method
for determining overall antioxidant status in vivo.
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11.3 Diet and cancer Within the tissues, the balance between free radical
activity and antioxidant status is important for the maintenance of cellular
integrity. The major dietary contributors to that balance are those vitamins and
minerals which enhance antioxidant activity. These include beta-carotene (para
7.1.1) and possibly other carotenoids, vitamins (para 7.6.3) and E (para 7.7.1)
and selenium (para 8.5). These nutrients occur particularly in fresh vegetables
and fruit and cereals, which are foods whose consumption is already being
encouraged in the UK as contributing to a healthy diet (see Chapter 7,
recommendation 8). Although the precise nutrient relationships are unclear, a
diet of vegetables and fruit is also likely to be high in complex carbohydrates
and low in fat and energy, all of which have been associated with lower
incidence of cancer. Such a diet can, therefore, be recommended with greater
confidence than any individual component.

11.4 Recommendations

1. The relationships between the development of cancer and dietary energy
and nutrients should continue to be investigated.

2. Methodologies should be developed for the determination of antioxidant
status.
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12. The impact of ill health on the
nutrition of elderly people

12.1 Ill health frequently has an adverse effect on nutritional status especially
in elderly people. For most, these effects are limited to the time of acute illness
and the temporary nutritional disadvantage is overcome once their customary
pattern of eating is resumed. If episodes of ill health occur repeatedly,
nutritional status may decline step by step. The 1967/68 DHSS survey showed
that elderly people who believed that they had a poorer health status than
average tended to have lower energy intakes and lower body weights4. A study
in 1986 showed that weight, body composition and dietary intakes were
markedly different in samples of elderly people who were day patients or
inpatients when compared with the free living elderly population (Table
12.1)151. A housebound group of people in Southampton, aged from 69 to 85
years, suffering from various chronic disorders although known hepatic, renal,
_gastro-intestinal diseases, malignancies and acute illnesses were excluded, had
diets that were at greater risk of deficiencies of protein, zinc, copper, iron,
selenium, calcium and phosphorus when compared with those of apparently
healthy people of similar age22. The true prevalence of nutritional deficiencies

Table 12.1: Nutritional status of elderly women in different clinical groups51

Elderly No. Mean age Mean Mean Mean Mean Mean
female (range) weight  lean total energy protein
group (yr) (kg) body body intake intake
mass fat (kcal/d)* g/d*
(kg) (kg)
a) Active elderly
women b7, 73(69-78) 64 42 22 1,864 68
b) Day centre
clients 75 81(65-94) 60 41 19 1,565 59
c) Geriatric
day hospital
patients 46 81(63-93) 55 39 16 — —
d) Geriatric
longstay
patients 71 84(61-101) 48 35 13 1,541 52
e) Geriatric
acute
or chronic
longstay
patients 20 82(69-92) 48 35 13 1,269 46

*Nutrient intakes derived using differing methodologies:
a) 25 of total group kept 7 day weighed record

b) 17 of total group kept 7 day descriptive record

d & e) known food supplied less food wasted (all women).

46



may be underestimated because many studies in residential/nursing homes
exclude ill or frail residents from their samples and it is these individuals who
are likely to have particularly low energy and nutrient intakes.

12.2 Tl health and reduced food intake Studies of elderly people in hospitals
and residential/nursing homes are in agreement that food intakes are less than
those reported for free-living elderly people!52.153,154, T ong-stay geriatric
inpatients studied in Southampton had energy intakes in 19 of 21 cases which
were below 1.27 x BMR and they consistently lost weight over a one year
periodsé. Illness may cause reduced food intake for several reasons.

a. There may be impairment of appetite. The appreciation of both taste and
flavour can be reduced substantially in elderly people and may be badly
compromised both by illness and by many of the drugs commonly prescribed.

b. The sick may be unable to buy, prepare, and cook food for themselves.
Those needing assistance with feeding are especially vulnerable.

¢. Mental state is important. Elderly people who are confused cope poorly
with preparing and eating food whilst those who are depressed may have
anorexia.

d. Poor oral health and poor dentition may hinder an adequate dietary
intake*3.

e. Gastrointestinal disease or drug therapy may cause nausea, vomiting,
dysphagia, dyspepsia, steatorrhoea or diarrhoea which have a direct impact
on food intake or absorption.

12.3 Altered physical activity in the sick

12.3.1 Activity generally falls during illness. In long term illness lean body
mass declines, and hence BMR also may tend to fall. However, some illnesses
may be associated with an increased muscle activity resulting from disease
processes which gives rise to increased energy needs. Manifestations of illness,
such as breathlessness, have a considerable energy cost although this has not
been quantified in the elderly. Elderly Parkinson’s disease sufferers had a 25 per
cent increase in resting energy expenditure when compared with controls, which
suggests that muscle rigidity and involuntary movements have a considerable
energy cost!55. Well elderly females have a higher energy cost for free walking
compared to younger females (para 4.6.4), and more major disabilities which
impair the mechanical efficiency of movement must increase the energy needs,
although this appears not to have been studied in elderly people.

12.3.2 People suffering from dementia may be very active, they often eat
poorly and a high proportion are very thin!36. In a study of 18 elderly women
(15 were very thin) in a chronic mental illness hospital, energy intakes
(measured by 7 day weighed food intakes) and energy outputs (measured by the
doubly labelled water technique) found none of the patients to be in significant
energy imbalance!57. This raises the possibilities either that negative energy
balance may be episodic during periods of superimposed acute illnesses, or that
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the loss of lean body mass results in energy balance being achieved at a lower
intake and expenditure.

12.4 Energy and nutrient cost of metabolic disturbances of illness The extra
energy and nutrient costs of the metabolic changes associated with illness or
disability are those most likely to go unrecognised. Many illnesses, infections,
inflammatory states, trauma (including surgery), tissue necrosis or tumours, set
in train metabolic changes which appear to have value in terms of host defence.
These include fever, in which the basal metabolism rises by about 10 per cent for
each degree centigrade of temperature elevation, although there is a consider-
able range of variation!58. The acute-phase response remains fully active, even
in advanced old age!5°. Acute-phase proteins are all synthesised in the liver,
some in quite large amounts and this may impose a significant energy cost. In
contrast, leucocytosis is often reduced or absent in old age. It is difficult to
quantify these and other metabolic costs separately, but in one study, chest
infection in elderly patients was accompanied by a 32.5 per cent rise in resting
energy expenditure even though average rise in body temperature was only
1°C160, This suggests that the energy costs other than fever were of the order of
20 per cent of resting energy expenditure. Whilst metabolic changes have
generally been studied in acute illness, they may persist in chronic illnesses.
Rheumatoid arthritis for example leads to long-term activation of the acute-
phase response indicating that there may be a continuing energy and nutrient
penalty.

12.5 Nutritional status of elderly patients

12.5.1 1In 1974, a single day survey in an American hospital of 131 surgical
patients, including some with cancer, found that approximately 50 per cent
were inadequately nourished!6!. Similar findings have been reported from this
country!62, Another study found that indices of nutritional abnormality were
most frequent (50 per cent) in those patients who remained in hospital for more
than a week after major surgery, and who were presumably more seriously ill,
and that most of these abnormalities had gone unrecognised!63. Medical
patients in the same study also had a high risk of nutritional inadequacy and
suffered caloric depletion, but had better protein status than the surgical
patients. More recent studies continue to show that nutrient deficiencies are
more common in hospitalized elderly people38:153, Poor nutritional status is a
risk factor for morbidity and mortality. In a series of 304 admissions to a
geriatric unit, weight, mid arm circumference, triceps skinfold thickness,
albumin, retinol binding protein and plasma retinol were all significantly lower
in patients who died!64. Likewise, the predictive power of poor nutritional
status for long term health problems is greater than that of age (para 5.5.1).

12.5.2 Improving the nutrition of elderly people in hospital or residential
homes There are few reports of methods for improving food intake and
nutritional status of elderly people living in residential or nursing homes. When
the intakes in two nursing homes routinely serving three or five meals daily were
compared, it was found that, except for energy for men in one home, either
approach resulted in sufficient food intake, although in both homes food was
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refused. Most nutrients were consumed in slightly larger amounts in the home
serving five meals, but these differences were not statistically significant!65,
Four factors have been found to be influential in optimising intake in patients
with Alzheimer’s disease, using skilled feeding techniques, selecting appropri-
ate food consistency, providing adequate time, and capitalizing on the midday
meal when cognitive abilities were at their peak!66. This indicates that ensuring
an adequate food intake for people living in institutions has implications both
for clinical services and for administration.

12.5.3 Other attempts to improve nutritional status have focused on the use of
supplements. When overnight tube feeding was used to supplement the dietary
intakes of patients with fractured neck of femur!67, the sum of voluntary and
supplemental intakes was greater than in the control group, and almost equal to
that of a group of well-nourished patients. Furthermore, significant increases
were found in weight, arm circumference and skinfold thickness in the
supplemented group. However, a fall in serum albumin, prealbumin and
transferrin, presumably as part of the acute-phase response to injury, was
unaffected by tube feeding except for a more rapid return to normal of
prealbumin in the very thin group receiving the supplement. Time to indepen-
dent mobility was shortened by daily oral supplementation which was con-
tinued for a mean of 32 days. The supplemented patients continued to have a
lower rate of complications 6 months later!68. Benefits to nutritional status
have been found using differing methods of supplementation, including milk
based preparations!6® and a specially formulated liquid meal replacement!70.
Non-compliance with oral supplementation may be a problem. In a study of
sip-feed supplementation out of 30 patients, 11 refused sip feeds altogether and
none chose to consume large daily amounts!71.

12.5.4 Assessment of the nutritional status of elderly people admitted to
hospital should be a routine aspect of history taking and physical examination.
Formal nutritional therapy including supplements if necessary, should be
instituted for undernourished elderly people during hospital admission
especially following trauma or after surgery. In the longer term every encour-
agement should be for the patient to eat more solid food especially after going
home.

12.6 Recommendations

1. The impact of acute and chronic illness on the nutritional requirements of
the elderly needs comprehensive study.

2. Parameters of nutritional status with prognostic significance in ill elderly
patients should be determined.

3. Health professionals should be made aware of the impact of nutritional
status on the development of and recovery from illness.

4. Health professionals should be aware of the often inadequate food intake
of elderly people in institutions.
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5. Assessment of nutritional status should be a routine aspect of history
taking and clinical examination when an elderly person is admitted to hospital.

6. Effective methods of ensuring adequate nutrition need to be developed and
evaluated especially for elderly people in hospital or institutions.
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Annex 1. Dietary Reference Values for food energy and
nutrients for people aged over 50 years in the United
Kingdom.

In 1991 the UK government published Dietary Reference Values for energy and
nutrient intakes for the United Kingdom!. The figures rest on a value for the
Estimated Average Requirement (EAR). The Reference Nutrient Intake (RNI)
is the daily amount sufficient, or more than sufficient, to meet the nutritional
needs of practically all healthy persons in a population and therefore exceeds
the requirements of most. The value is set at a notional 2 standard deviations
above the EAR for each nutrient. Energy requirements are given only as the
average for a population group. The EAR for energy per day for adults is
shown in Table 4.1. The EAR and RNI for vitamins and minerals are given in
tables Al and A2. The recommendations of the COMA Panel on DRV
concerning macronutrients are described in the text of the present report.

Reference

1 Department of Health. Dietary Reference Values for Food Energy and Nutrients for the United
Kingdom. London: HMSO, 1991. (Reports on health and social subjects; 41).

Table A1: Dietary Reference Values for vitamins for people aged 50+ years in the United

Kingdom

male female

EAR RNI EAR RNI
Thiamin (mg/1000 kcal/d) 0.3 0.4 0.3 0.4
Riboflavin (mg/d) 10 11,83 0.9 i11%1
Niacin (mg/d) i3 16 10 12
Vitamin Bg (ng/g/d protein) 0.7 1.4 0.6 1.2
Vitamin B, , (ng/d) 1125 115 1.25 o5
Folate (pug/d) 150 200 150 200
Vitamin C (mg/d) 25 40 25 40
Vitamin A (ug/d retinol equivalent) 500 700 400 700
Vitamin D (xg/d) = 10** * 10**
*EAR not set **for population aged 65 years or more only

Table A2: Dietary Reference Values for minerals for people aged 50+ years in the United

Kingdom

male female

EAR RNI EAR RNI
Calcium mmol(mg/d) 13.1  (625) 17.5 (700) 13.1  (525) 17.5 (700)
Phosphorus mmol(mg/d)  13.1 (400) 17.5 (550) 13.1 (400) 17.5 (550)
Magnesium mmol(mg/d) 10.3 (250) 12.3 (300) 8.2 (200) 10.9 (270)
Sodium mmol(mg/d) * 70 (1600) * 70 (1600)
Potassium mmol(mg/d) * 90 (3500) * 90 (3500)
Chloride mmol(mg) * 70 (2500) * 70 (2500)
Iron pmol(mg/d) 120 (6.7) 160 (8.7) 120 (6.7) 160 (8.7)
Zinc pmol(mg/d) 110 (7.3) 145 (9.5) 85 (6.5) 110 (7.0)
Copper pmol(mg/d) * 19 (12 * 19 (1.2)
Selenium pmol(xg/d) * 0.9 (75) ¥ 0.8 (60)
lodine umol(mg/d) * 1)1 (140) * 1.1 (140)
*No EAR set
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Annex 2. Methods of measuring body composition with a
comment on the applicability of the method for use with
elderly people

INDIRECT METHODS

Commonly used indirect methods of body mass index and skinfold thickness
are considered in section 5.3.

Bio-electric impedance or total body conductivity The electrical impedance or
conductance of the body is related to the proportions of fat and lean tissuel.
Various empirical equations have been derived by comparing the results with
those obtained using established methods. The equations for elderly people
differ from those found for younger adults and this is presumed to be due to
variations in the concentrations of body fluids in the intra- and extra-cellular
compartments. These equations have been validated in a group aged over 65
years against underwater weighing with direct assessment of residual volume;
the estimates of fat free mass had a standard error of the mean of + 2.5 kg2.
The method is relatively cheap, convenient, non-invasive and requires no
special skills and may be particularly valuable in elderly people.

Ultrasound Scanning B-mode scanning allows the measurement of the thick-
ness of fat plus skin at specific body sites. The ultrasound beam reflects off the
tissue interface and the phase change in the beam can be used to assess the depth
of the interface from the surface. It is not widely used for assessing fat except in
animal husbandry. It has many of the disadvantages of skinfold measurements
whilst being more expensive, and cumbersome.

Near infra-red interactance This is a relatively new technique which was also
developed for animal husbandry. It depends on transmission through the body
of infra-red radiation at two wavelengths and the selective effects on that
transmission of fat and lean tissue. The shift in the wavelengths is related to the
amount of fat and lean tissue in the path of the beam. The radiation is harmless.
It has been validated in humans against underwater weighing and isotope
dilution in body water but not in elderly people. It has been found to
underestimate fat systematically but may nevertheless be a useful approach3.

DIRECT METHODS

Underwater weighing Estimates of body density obtained by underwater
weighing can be used to calculate the percentage of fat and lean tissue. This
method is often used as a standard against which to validate other methods,
however it also depends on assumptions. Fixed values for the densities of fat,
bone and fat-free mass are used, and a fixed proportion of fat-free mass is
assumed to be bone*. These assumptions may not be valid for elderly people,
for instance, osteoporotic subjects have less dense bones, so an over-estimate of
fat is made. Furthermore, intra-abdominal gas causes an under-estimate of
density and therefore an over-estimate of fat. Gas in the lungs has to be
measured or estimated from height and age. Only the most robust people are
willing to submerge themselves completely and then perform the re-breathing
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manoeuvres which are necessary to obtain the residual volume. In an age group
in which lung disease causes wide variation in residual volume, there will be
under estimation of the residual volume if predictions are made from data for
young healthy lungs and this leads to an over-estimation of the fat.

Total body potassium The natural gamma radiation from the small amount
of isotopic body potassium can be used to assess lean body mass non-invasively
since almost all the potassium is in this compartment®. The technique is
expensive, it requires sensitive gamma counters situated in an environment
which is free from confounding sources of natural radiation. Elderly people
have a lower lean body mass than younger adults and so need more sensitive
equipment or a longer period of counting. Lying alone on a hard surface in a
strange environment is not well tolerated by frail elderly individuals and this
method is not suitable for routine use.

Neutron activation Gamma rays are emitted from nitrogen and hydrogen
nuclei in the body when they are bombarded with neutrons. Gamma counters
(see above) can then be used to assess the amount of these constituentsé. From
this information total body protein or lean mass can be calculated from
standard conversion factors. This is also expensive and unsuitable for routine
use.

DILUTION METHODS

Deuterium or tritium dilution Total body water can be assessed using the
dilution space of the stable isotope deuterium or the radio-active isotope tritium
which has a convenient half-life of a few hours. It has to be assumed that the
label can reach all non-fat compartments’ and care must be taken to account
for water lost from the body and that produced by metabolism during the
equilibration period8. Assumptions are then made about the specific gravity of
lean tissue and the proportion of bone in order to convert the water volume into
lean mass and so partition the body into fat and lean compartments. The
technique requires a mass spectrometer and expensive isotopes. It promises to
be useful but it has not yet been validated for elderly people.

SCANNING

Absorptiometric scanning techniques Computerised scanning techniques can
be used to image bone, fat and lean tissue because the tissues absorb photons
differentially®. Computer x-ray tomography has been in use for some time for
body segments such as the thigh. However, the radiation dose is unacceptably
high for repeated use and the technique is expensive. More recently photon
sources with dual energy levels have been used to image the body and assess the
fat and lean components as well as bone with a reliability of + 1.5 per cent!0-11,
Gadolinium has been used as the photon source but the running costs are high
and calibration problems can occur when the Gd source is renewed. It is now
possible to use low dose dual energy X-ray machines as the photon source with a
precision of + 1.0 per cent. It is likely that this may become a reference
technique against which other techniques such as impedance can be validated.
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