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ABSTRACT

Due to the growing number of elderly people and the gap in the existing knowledge
about their dietary behaviour, the need for studies investigating food habits and
nutritional status of this group is well recognised. A cross-sectional study using
qualitative and quantitative methods was designed to investigate factors that influence
the food choice and to assess the nutritional status of elderly people living freely on
Merseyside.

Eighty elderly people, 39 men (mean age 73.9 years) and 41 women (mean age 74.7
years) were recruited randomly from the Family Practice Register. Respondents were
divided into, younger elderly (65-74 years) and older elderly (75 years and over). Age
and sex related influences on food choice and nutritional status were explored.

Taste was the most important factor of food choice for the whole group, followed by
familiarity for older elderly and healthy choice for younger elderly people. Women
exhibited greater nutritional awareness and knowledge than men and were the main
decision-makers regarding dietary behaviour of the household. Food choice was least
likely to be influenced by advertisement; the media however was quoted to be the
most important source of nutritional information. Younger elderly respondents were
seen to be more flexible to introducing dietary changes and the older elderly were
more traditional in their dietary habits.

The mean reported energy intake of women (6.1 MJ) was significantly lower than that
of men (7.3 MJ) (P= 0.000) and was well below the recommended levels of intake for
elderly people. Men were more likely to under-report energy intake than women and
the level of dietary under-reporting was significantly lower in older elderly than in
younger elderly respondents (P=0.04). The levels of total dietary fat as a percentage
of total energy (34.3%) were desirable, however the saturated fat intake of the group
was higher than the recommended 13% of total energy intake. With more than 21%
dietary energy contributed by sugars, the nutrient diluting effect of sugar was
observed by a concomitant low intake of NSP and lower than recommended intakes
of retinol equivalents, vitamin D, folate, iodine and selenium for all and calcium for
women.

Based on the BMI (26.4 for men and 27.0 for women), although the majonty of the
respondents were overweight, the prevalence of obesity was low. Women had
significantly higher percentage of body fat (23.6%) than men (9%) (P=0.000) and this
was mainly due to propensity of peripheral fat deposition in women. Men had greater
tendency to central fat deposition (mean waist circumference men 93.4 cm, women
89.2 cm). With a waist circumference of 96.3 ¢cm younger elderly men were most
vulnerable to health risks of central adiposity. Thirty five percent of the respondents
had untreated hypertension and younger elderly men were more likely to suffer from
mild hypertension than any other group.

The nutritional status of the elderly respondents was inadequate to provide required
dietary energy and a number of essential nutrients. The group would however benefit
from tailored dietary advice targeting younger and older elderly people. They would
also benefit from increasing total dietary energy intake, regular monitoring of blood
pressure and supplementation with folate and vitamin D.
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CHAPTER 1
Introduction

1.1 Demographic trends

During the twentieth century in Bntain, due to improvements in nutrition, sanitation and
health care services more people are surviving to older ages and there are now more elderly
people relatively and absolutely than ever before. People over the age of 65 years currently
account for eighteen percent of the population (Office of National Statistics, 2000). This
proportion is forecast to rise and by the year 2030, elderly people will account for one in
four of the adult population (Department of Health, 1992). More women survive to live
beyond the age of 85 years. This trend will continue and the number of women over the age
of 85 years in the UK is predicted to rise from 0.68 million recorded in 1998 to 1.0 mullion
in the year 2021 (Office of National Statistics, 2000). Although men are less likely to live
beyond the age of 85 years, their number is also predicted to rise from 0.29 million recorded
in 1998 to an estimated 0.57 million in 2021 (Office of National statistics, 2000). Therefore
in the UK by the year 2021 there will be a great increase in number of people aged 85 years
and over. It has also been documented that at present, fifty-percent of women over the age
of 80 years are widows and live alone, elderly widowers on the other hand are more likely
to be looked after and cared for by their families (Department of Health, 1992a).

The mid year population predicted by the Office of National Statistics (1996) showed that
the number of people aged 65 years and over in the North West of England (comprising
Merseyside, Lanchashire, Greater Manchester, Cheshire and South Cumbria) will have an
overall increase of 19%, the pattern will however not be uniform across all age bands above
the age of 65 years. In the Northwest of England (similar to the rest of England), the most
dramatic increase will be in the over 85 years age group, which doubled in size between
1981 and 1994. This trend is predicted to continue and although the rate of growth is
predicted to slow down by the year 2018, by then the number of people in this age group
will have grown by 144 percent (The Regional Health Authority, 1995).



The main reasons for this increase in the elderly population are fall in birth rate and fall in

death rates. The gradual decrease in death rate is mainly attributable to better childhood and

adulthood health, control of infectious diseases and better health care and improved
nutrition (O’ Neill, 1996).

1.2 Life expectancy

Life expectancy for men increased from 69.2 years in 1974 to 73.8 years in 1993 and life
expectancy for women increased from 75.5 years to 79.5 years over the same time period
(Office of National Statistics, 1996). In 1991, in England and Wales the total expectation of
life at 65-74 years was 14.2 years for men and 17.9 years for women, at the same time
expectation of life without disability was 7.9 years for men and 9.8 years for women. Thus it
seems that although life expectancy has increased, half of the extended penod 1s spent with
disability (Bone et al., 1995). The expectancy of life for elderly people at the age of 65
years in the Northwest was however less than that of 65 years olds of England and Wales
(The Regional Health Authority, 1998). Life expectancy has been shown to be affected by
levels of deprivation (Kiri & Raleigh, 1999). In their study comparing life expectancy of
people from different regions of England, Kiri and Raleigh (1999) found a sigmificant
negative correlation between longevity and deprivation, the association being stronger for
men (r= -0.74, p<0.001) than women (r= -0.52, p<0.001). Liverpool, along with
Manchester and inner city London was found to have highest deprivation index (7) and the
lowest life expectancy. Due to shorter life expectancy, in 1996 in the Northwest sixty-three
percent of all male and 42% of all female deaths in people aged 65 years and over occurred
by the age of 80 years (Regional Health Authority, 1998). Although women are generally
more likely to live to an age of 90 years, it has been suggested that they spend the extra
years in a dependent state (Grimley Evans, 1997). Depending on age and health status,
elderly people live in a wide range of settings. In the UK overall 95% of people over the age
of 65 years live in their own homes, with only five percent living in institutions, but this

number rises steeply above the age of 85 years (The Caroline Walker Trust, 1995).

1.3 Nutrition and ageing

Elderly people are a more diverse population group than any other. This is mainly because

people age at different rates and have different life experiences. On the whole, as compared



to the young, elderly people are more likely to suffer from chronic diseases and marginal
nutritional deficiencies. Ageing itself is associated with biological, physiological,

psychological and social changes that can have a bearing on the nutritional status of elderly

people.

1.3.1 Food intake and biological changes associated with ageing

Surveys and studies conducted over the past 3 decades have shown a fall in intake of most
nutrients with advancing age (DoH, 1972; de Groot ef al., 1991; Finch et al., 1998). This
reduced nutrient intake can be due to a reduction in the total amount of food consumed by
elderly people. Wurtman et al. (1988) compared dietary intakes of young adults and elderly
people under identical clinical conditions. The subjects were given identical food and it was
observed that elderly subjects significantly consumed less calories, carbohydrates and fat
than younger subjects. It was also observed that the younger subjects obtained more
calories from snacks than elderly subjects. This study highlighted a possible role of change
in the homeostatic mechanisms with age that might have a bearing on the food intake.

It has been reported that elderly people are less sensitive to both internal and external
environmental changes (Leal, 1984). Phillips ef al. (1984) found that after being subjected
to a period of dehydration, healthy elderly men had a reduced ability to experience sensation
of thirst. They also reported that, compared with young healthy males, the elderly male

subjects did not drink adequate amounts of liquid to restore their fluid balance. Similarly
American researchers, (Roberts ef al., 1994) reported that elderly men did not adjust their
food intake after periods of over or under-feeding. They found that after 21 days of over-
feeding both younger and older men gained weight, however on reverting to normal eating
pattern they further observed that although the younger men lost the excess weight gained,
the elderly men did not. A similar indication of impaired regulatory ability was seen as a
result of penod of under-feeding, the younger subjects regained the weight lost during the
study period but the elderly subjects did not. Regardless of the reasons, reduction in amount
of food intake can lead to an increased nisk of deficiencies of certain micronutrients
(Lonergan et al.,, 1975, Le Clerk & Thornbury, 1983) making nutrient density very
important to maintain nutritional adequacy in elderly people (Steen, 1986). Elderly people

often comment that food does not taste as it used to. This may be due to changes in sensory



perception with advancing age, and it may have a bearing on the amount and type of food

eaten by the elderly.

1.3.1.1 Sense of taste

There are conflicting data on changes in sense of taste with age. Some studies have reported

that the threshold sensitivity for taste stimuli increases with age (Murphy, 1986; Schiffman,
1986, Doty et al., 1984). Steven et al. (1991) observed in their study that elderly people
require twice as much salt in their soup to notice it. These findings did not support the
findings of research carried out by Enns et al. (1979) who found no significant differences in
perception of taste between young and elderly people. Reduction in sensory perception
aside, some researchers have attributed the blunting of sense of taste to poor oral hygiene

(Bartoshuk et al., 1986), or to drugs such as pain killers and antidepressants commonly

prescribed for elderly people (Schiffman, 1994).

1.3.1.2 Sense of smell

Perception of food is greatly influenced by the sense of smell of an individual, as it translates
itself into an ability to detect food aromas. Stimulation of these aromas through sense of
smell provides all the secretions (saliva, gastric juices etc) needed to eat, enjoy and digest
food. Doty ef al. (1984) tested the ability of subjects aged 5-99 years to detect and identify
certain smells and aromas. They found that 60% of the subjects aged 60-80 years of age had

major deficits in their sense of smell and this deficit increased to 80% above the age of 80

years.

1.3.1.3  Appearance of food

Clydesdale (1994) reported that elderly people rely heavily on visual cues to determine
characteristics of food and an improvement in colour can result in greater acceptance of
food. This might be due to the fact that appealing colours and textures could make food

more appealing to an elderly person with poor appetite or failing vision.

1.3.2 Food intake and pathological factors associated with ageing
Anorexia among elderly people can be related to drugs and disease conditions. Patients

suffering from dementia or Alzheimer’s disease can refuse food due a number of reasons



including, inability to recognise foodstuff and reduction in sense of smell (Norberg & Athlin,
1989; Doty, 1991). Patients with Alzheimer’s disease may also have reduced appetite due to
reduced levels of plasma and brain neuropeptide Y and neuroepinephrine, both appetite
stimulants (Mayeux & Schofield, 1994). Depression has been found to be the most common
cause of weight loss among elderly people, both in the community (Thompson & Morris,
1991) and in institutional settings (Morley & Kraenzle, 1994). The mechanism behind
anorexia in depression is not fully understood, however it was reported by Nemeroff et al.
(1984) that it may be attributable to elevated levels of Corticotrophin- releasing hormone,
which has been reported to be anorexigenic by Morley (1997). Eating problems are also
common among patients who have suffered from stroke and include difficulties in
performing the act of eating, dysphagia and loss of interest in food due to depression
(Axelsson ef al., 1984). Cancer patients often suffer from anorexia and this may be due to
difficulties in chewing, or loss of appetite as a side affect of drugs and chemotherapy.

Other acute and chronic diseases may similarly cause anorexia as a direct result of the
disease or as a side affect of drugs and other treatments. Chronic diseases are common
among the elderly and may lead to micro- and macro- nutrient deficiencies. Previously i1t
was thought the under-nutrition was only related to diseases of the gastrointestinal tract, but
Mowe and Bohmer (1991) found under-nutrition in all groups of diseases. This suggests
that under-nutrition might not only be related to the effects of disease itself but also to the
social situation of having a disease such as limited physical and social activity (Mowe and
Bohmer 1996). Dyspepsia is extremely common in elderly people and is associated with loss
of appetite and reduced food intake (Pound and Heading, 1995). Portnoi (1997) cited
Helicobacter pylori (H pylori) as a common cause of dyspepsia and gastnitis in elderly
people. Tan et al. (1999) showed in their study that even after successful treatment of H
pylori, less than 50% of patients with functional dyspepsia stopped acid-suppressive
therapy. These findings were supported by Rhee et al. (1999). Reduction in number of
endoscopies, reduction in dyspeptic symptoms and reduction in prescription of acid-
secretory drugs was however reported in subjects aged under 40 years, treated for H pylor
infection by Moayyedi ef al. (1999).

Drug consumption increases with age because morbidity increases with age. In the National

Diet and Nutrition Survey (NDNS) of elderly people aged 65 years and over, Bates e al.
(1999a) reported that seventy-eight percent of people living in the community and ninety-



three percent of those living in institutions used medication. Drug consumption can have a
bearing on the dietary intake and hence nutritional status. Thompson and Morris (1991)
found that drugs were the cause of weight loss in 9% of ambulatory elderly people. Morley
and Kraenzle (1994) reported that depending on the length of stay, drugs accounted for 4-
20% of cases of weight loss among nursing home residents. Drugs can affect dietary intake

and reduce appetite by altening taste and smell (Schiffman, 1997), and inducing nausea and

vomiting (Carr-Lopez and Phillips, 1996).

1.3.3 Food intake and physiologic changes associated with ageing

1.3.3.1 Physical activity levels

Hanson et al. (1987) assessed dietary intake against different social variables, including
physical activity. They found low physical activity to be an independent risk indicator of
inadequate dietary habits. It is known that activity levels fall with increasing age, the reason
for this is not fully understood. A survey of the activity levels of elderly people in
Nottingham showed that the average reported daily time in active pursuits could be less
than one hour and even lower for those aged over 75 years of age (Patrick et al., 1986).
Different explanations have been put forward for this fall in physical activity with age such
as, changes in lifestyle, family structure and presence of chronic disease (Herne, 1993).
Ageing is not only associated with reduction in levels of physical activity and indeed
individuals with sedentary jobs, after retirement, can take up pursuits such as walking,
rambling, cycling, gardening and swimming (Whitehead, 1992). Havlik (1991) reported that
at all the older ages except perhaps the oldest women, there is usually a subgroup of about
25% that report exercising regularly.

It has been shown that elderly people benefit from regular exercise by enhancing general
health (Powell et al., 1987, Berlin and Colditz, 1990). Hanson et al. (1987) highlighted that
increasing physical activity in free-living elderly people improved their dietary intake.
Krondle et al. (1982) proposed that increased nutrient intake among physically active
elderly might be due to the more varied diet consumed when a person is physically and
socially active, Herne (1995) postulated that the increased consumption of food could be

due to appetite stimulus of physical activity.
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Physical activity contributes to better physical and psychological health at all ages (Royal
College of Physicians, 1991). The COMA panel on nutrition of the elderly (DoH, 1992)

emphasised that the current perceptions of value of physical activity for the elderly need to
be changed and it needs to be recognised that physical activity is beneficial in promoting

health and barring illness well into eighth decade of life.

1.3.3.2 Physical disability

Disability in older people leads to reduced intake of food and it has been suggested that
elderly people reduce their calorific intake in response to reduced levels of physical activity
associated with disability (Munro et al., 1987). Most of the studies on nutritional status lack
in information regarding the physical ability of the participants, which may account largely
for the age-related reduction in dietary intake. This is usually due to problems associated
with assessment of physical activity level. Immobility due to physical disability can also lead
to imbalance of energy intake and expenditure, which can lead to accumulation of weight.
Reducing energy intake to maintain weight to a level lower than that expended could lead to
deficiency of important vitamins and minerals as energy expenditure can be quite low in

majornty of disabled elderly people.

1.3.4 Food intake social changes with ageing

Ageing brings with it social changes such as changes in friendship networks, reduced
socialisation and changes in income levels, all of which can have a bearing on nutritional
status. This is mainly because eating is not just a biological action; it also has social, cultural
and symbolic meanings. Mclntosh et al. (1989) assessed the relationship between social
support and dietary intake in free-living elderly people. They found that people with a good
friendship network had better appetites and nutrient intake than those with a poor friendship
network. Rosenbloom and Whittington (1993) found that widowed women reported
significantly less enjoyment in meals, had poorer appetites and more weight loss than
married women. Pearson ef al. (1998) compared the nutrient intake and nutritional status of
European elderly people living alone and those living with a partner or spouse. They found
that elderly women living alone had lower energy, carbohydrate and protein intakes and

lower BMI, and elderly men living alone had significantly lower vitamin C intake than those

living with partner or spouse.
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1.3.5 Other age related changes

Ageing 1s associated with other changes, which may or may not be related to nutrient intake

but may however have an important influence on the nutritional status of the elderly.

1.3.5.1 Immune system

There 1s a higher prevalence of acute and chronic diseases among elderly people than in any
other group (Roebothan & Chandra, 1994). Infection among the elderly is a very common
reason for referral to a physician and is the fourth most frequent cause of death in old age
(Chandra, 1990; Berk & Smith, 1983). The high susceptibility to opportunistic infections
may be due to poor nutritional status (Chandra, 1990; Morely, 1986) and a decline in
immune function with age (Lesourd and Mazari, 1999). Roebothan and Chandra (1994)
found that elderly subjects, who had a poor nutritional status at the time of hospital
admission, responded most to nutritional supplementation. They observed an improvement
in the serum levels of the deficient nutrients, which was also accompanied by an increase in
T-lymphocytes. Similar findings were reported by Beisel (1982). However this 1s not true
for all nutrients and different nutrients have different effects on the immune status of the
elderly (Good & Lorenz, 1992). Roebothan and Chandra (1994) found zinc to be a nutrient
of special interest in their study as supplementation with zinc improved serum levels of zinc
in subjects deemed nutritionally deficient during the initial assessment, by a minimum of
80% and mean of 134%. In this subgroup, the percentage of lymphocytes represented by T-
cells also displayed a greater rise during the supplementation period compared with those
deficient in other nutrients, 15.9% compared with 11.9%.

Other studies have shown supplementation with zinc (Boukaiba et al., 1993), vitamin B6
(Talbott et al., 1987), or a combination of several nutrients (Penn ef al., 1991) to improve
immune function of the elderly. Caution needs to be exercised while recommending
supplements to healthy elderly as high doses of micronutrients such as zinc (Bogden et al,

1990) and vitamin A (Fortes ef al., 1993) can have detrimental effects on their health.

1.3.5.2  Renal function
Decline in renal function with ageing is the most dramatic among all organ systems with the
glomerular filtration rate of a healthy Octogenarian falling to only half or two thirds of that

measured in young adults (Sato ef al., 1992). The age related changes in the function and
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structure of the kidney are induced by the natural ageing process, and may also be
accelerated by hypertension, dehydration and infections, all of which are more common
among the elderly as compared to young people (Lindeman, 1990). Nutrient intake can
have a considerable bearing on renal function and age related changes in the kidneys. In
animal studies, limitation of the total energy intake was originally shown to delay the
development of glomerular lesions (Tucker ef al.,, 1976). In humans dietary carbohydrates

have little effect on the kidneys, whereas protein intake influences renal size, structure and
function (Anderson and Brenner, 1986). Brenner ef al. (1982) showed that a low protein

diet led to a reduction in proteinuria and delayed age related glomerular sclerosis.

1.3.5.3  Endocrine function

The most important and spectacular changes of ageing on endocrine function are observed
in sex hormones. This is especially true for women as changes in sex hormones with age can
have significant effects on their nutritional requirements and nutritional status. These eftects
are mainly due to cessation of oestrogen secretion after menopause, which leads to atrophic
changes in the genital tract, breast and skin. Osteoporosis is the most serious and important
consequence of the menopause. McPherson et al. (1978) found that increase in serum levels
of alkaline phosphatase, calcium and inorganic phosphate are all related with the
menopause. In addition to these, Crilly and colleagues (1980) found increased urinary
excretion of hydroxyproline in postmenopausal women. The importance of these findings
for postmenopausal women is that these changes are mainly associated with bone loss,
which is associated with oestrogen withdrawal and menopause. Thus as a result of cessation

of oestrogen secretion, women experience increased bone loss, which can lead to post

menopausal osteoporosis.

1.3.5.4 Changes in body composition

Cross-sectional studies have generally shown a marked decrease in average height with age,
in such studies the decline in height seems to begin during the third decade of life (Khosla
and Lowe, 1968; Trotter and Gleser, 1951). A percentage of the age-related decline in
height could be attnibutable to a secular trend towards greater stature, which would produce
a birth cohort effect. This is supported by evidence that the average height has been
increasing over the past century (Holmgren, 1952). There is evidence to support that a part
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of the recorded difference in height in the elderly of different cohorts is a result of an actual
decrease in height with age (Borkan ef al., 1983; Miall et al., 1967). This decline in height
appears to begin slightly earlier in men than women but the rate of decline per year is less in
men than in women. This higher rate of decline in height in women is consistent with the
higher incidence of osteoporosis and its complications in elderly women (Herndon, 1986).
Part of the reduction in height may also be due to postural changes, disk deterioration and
spinal deformities such as kyphosis and scoliosis (Trotter and Gleser, 1951). The age related
changes in height are of interest because height is not only an indicator of satisfactory
nutritional status among growing children, but is also used to assess body mass index in
adults and in elderly people, as lean body mass is a function of height.

Based on cross-sectional data, the adult years are also characterised by a slow fall in lean
body mass (LBM). This fall in LBM takes place more rapidly in men and LBM in women is
preserved until menopause (Forbes, 1994). This reduction in LBM with age is primanly due
to muscle loss and additional loss of bone mineral in women (Mazess, 1982). There is
evidence to support the fact that basal metabolic rate (BMR) falls with age. Fall in BMR 1s
mainly attributable to fall in LBM with age (Whitehead, 1992). This fall in BMR due to

reduction in LBM with age has important implications for working out the energy

requirements of the elderly.

Another change in body composition accompanying ageing is redistribution of fat. In the
elderly there is a greater deposition of fat in internal fat depots as opposed to subcutaneous
depots (Durnin and Womersley, 1974). Lohman (1981) calculated from cross-sectional
data, that when adjusted for total body fatness, women had proportionately less
subcutaneous fat than men. He also found that elderly subjects of the same sex have less
subcutaneous fat than their younger counterparts in proportion to their total fat mass.

It is now known that distribution of fat rather than general fatness is an important
consideration in the relationship between obesity, metabolism and health (Després ef al.,
1990). In the hypotheses linking body fat distribution to metabolic abnormalities, fat in the
abdominal cavity plays a very important role and is a reliable predictor of cardiovascular

disease (Perry ef al., 1997).

14



1.3.5.5  Vision and visual acuity

Sight threatening problems are common among elderly people, with cataract, age related
macular degeneration and open angle glaucoma being most prevalent (Gibson et al., 1985).
The register for the blind in the UK shows that visual loss is age related, as a great majonty
of registrations are for people over the age of 65 years (Bron and Caird, 1997). Impairment
of vision in old people i1s associated with poor quality of life (Branch et al, 1989) and
increased mortality (Thompson et al., 1989). Brtish researchers, Long et al. (1991)
reported that in their study, 98% of the 202 elderly subjects who had their vision tested for
the study wore distance or reading glasses, however twelve percent reported that their
vision was not improved by glasses. Of the subjects who wore distance glasses, 17% did not
have their glasses with them at the time of the test. Research into effect of deteriorating
vision and visual acuity on nutritional status is lacking in elderly people. Problems
associated with sight can have a huge influence on the nutritional status of elderly people.
Impaired vision can affect an elderly person’s ability to cook, get to the shops, shop for

food and read labels and instructions.

1.4 Nutrition related diseases of the elderly

Ageing is associated with an increased incidence of acute and chronic diseases. Some of
these diseases associated with ageing can be nutrition related and can be wholly or partly
attributable to excess or deficiency of one or more nutrients. According to Dwyer ef al.
(1991), 85% of the elderly population have at least one chronic condition that could benefit
from dietary intervention. Cardiovascular diseases (CVD) such as coronary artery disease
and stroke; musculo-skeletal diseases such as arthritis and osteoporosis; neurodegenerative
diseases such as memory loss and dementia; neuropsychiatric disorders such as depression;

cancer of breast, stomach, prostate and colon; visual and hearing loss. All these chronic

diseases associated with advancing age can have a bearing on the nutrnitional status.

1.4.1 Coronary artel;y disease

Coronary artery disease is a major cause of morbidity, disability and mortality among elderly
people (Ettinger et al., 1994), it is estimated that 40% of all deaths amongst the over 65
year olds can be attributed to coronary artery disease and stroke (Schaefer, 1995). It has

been suggested that weight gain leading to an elderly person being classified as overweight
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on the basis of BMI, may carry relatively little health risk (Andres ef al., 1985). However
increased weight with increased waist circumference has been linked to cardiovascular risk
factors common in old age, including elevated blood pressure and lipid abnormalities
(Burack et al., 1985). Elevated levels of low-density lipoproteins (LDL) and low levels of
high density lipoproteins (HDL) are the major dyslipaemic factors associated with coronary
artery disease (Castelli et al., 1989). Total cholesterol, LDL cholesterol and triacylglycerols,
all increase with age, thus contributing to an increased risk of coronary artery disease.
Before menopause, women have a lower incidence of coronary artery disease, due to loss of
the protective effect of HDL, after menopause women have the same incidence of coronary
artery disease as men (Schaefer, 1994).

Dietary interventions focusing on weight reduction, reduction in saturated fat intake
(American Heart Association, 1988) and increasing physical activity levels have been found
to reduce risk factors for coronary artery disease (Fox et al., 1996). Consumption of oily
fish (rich in n-3 PUFA) lowers plasma triacyglcerols and improves HDL cholesterol levels,
both of which offer protection against coronary artery disease (Mori et al., 1999).

Thus encouraging older people to consume oily fish may play an important role in

preventing morbidity and mortality from coronary artery disease and stroke (Department of
Health, 1992).

1.4.2 Hypertension

In Western societies, blood pressure rises with age. It is not clear whether the increase in
blood pressure with age is pathological or physiological. Although treating hypertension
with drugs helps prevent stroke and coronary heart disease in young elderly, there may be
no benefit of drug therapy for hypertension for the old elderly (Dahlof et al., 1991). Merlo
et al. (1996) found that in elderly men with diastolic pressure > 90mm Hg, antihypertensive
treatment was associated with a twofold increase in the incidence of ischaemic cardiac
events. This increase however vanished after adjustment for potential confounders. They
further found that in subjects with diastolic pressure </= 90 mm Hg, antihypertensive
treatment was associated with a four-fold increase in the incidence of ischaemic cardiac
events, which remained after adjustment for potential confounders. They thus concluded

that antihypertensive treatment might actually increase the risk of myocardial infarction for

elderly men with mild hypertension.
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There is little disputation that blood pressure can be reduced by changes in diet and physical
activity. Jones ef al. (1999) showed weight loss to be an effective step towards lowering
blood pressure in overweight subjects as excess body fat is a predominant cause of
hypertension with added effects of dietary salt, alcohol and physical inactivity. It i1s now
widely accepted that dietary changes which independently influence both atherosclerosis and
hypertension are likely to be of greatest importance in helping to control morbidity and
mortality from hypertensive cardiovascular disease (Beilin, 1989). These changes include
low intake of saturates, energy intake balanced with energy expenditure to achieve or
maintain optimal weight, diet low in salt and high in fruits, legumes, vegetables and whole
grains. A modest increase in levels of physical activity (walking etc.), on average reduces
blood pressure by two to four mm Hg (Margetts et al., 1999). Bao et al. (1998) showed
that incorporating a daily meal of oily fish lowers blood pressure in hypertensive overweight
individuals. The dietary and lifestyle changes to control hypertension may be thus of a
greater importance in lowering blood pressure in the elderly population because of high
prevalence of overweight and cardiovascular disorders, reduced levels of physical activity

and possible detrimental effects of antihypertensive drugs.

1.4.3 Age related bone loss
Bone mineral density is a predictor of osteoporotic fracture (Nguyen et al., 1993) and

depends on both the peak bone density achieved at skeletal maturity and subsequent bone
loss related to age and menopause (Hui et al., 1990). Although some bone loss is inevitable
with age, the rate of loss is different for different sub- populations (Christiansen et al.,
1987). Cross-sectional studies show that there is increased bone loss with age (Steiger ef
al., 1992; Hannan et al., 1992), however these have not been able to measure the rate of
loss of bone. A longitudinal study was undertaken by Jones ef al. (1994) to study rates of
change in bone density in elderly people to examine the relationship between life style
factors and rate of change in bone density. They found that rate of bone loss at femoral neck
(a common site for fracture among the elderly) increased in both sexes with advancing age.
They also found that lifestyle factors had a modest effect on the rate of bone loss and body
mass index was an important predictor of the rate of change at femoral neck, particularly in
women. In postmenopausal women, body mass index, may also be an important predictor of

oestrogen levels, which is largely produced by the adipose tissue. Jones et al. (1994) found
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a negative interaction between age and dietary calcium, they found that those subjects with
higher intakes of calcium had greater rates of bone loss. They attributed this to a selection
bias whereby subjects at increased risk of osteoporosis may have increased their calcium
intake.

Dawson et al. (1990) conducted a controlled intervention study and found that calcium
supplementation was beneficial for bone health. Reid et al. (1995) found that calcium
supplementation reduced the rate of annual bone loss by approximately 0.25% compared
with rates of loss observed in untreated women. The positive effects of calcium
supplementation were also not observed in women during early postmenopausal period
when bone loss is rapid (O’ Brien, 1998). This conflicting evidence on benefits of calcium
supplementation on bone health can be due to differences in supplementation levels, baseline
calcium intake, age and menopausal status of the study sample.

Besides calcium, supplementation with vitamin D can also have beneficial effects on bone
health. Krall ef al. (1989) found that vitamin D intakes above 220 IU/ day were found to
maintain serum levels of 25-hydroxyvitamin D and prevent seasonal increases in parathyroid
hormone in postmenopausal women. Therefore combined supplementation of calcium and
vitamin D could provide greater benefits for bone health. Taken together, calcium and
vitamin D not only provide an available substrate for mineralization, but also ensure that
optimal levels are achieved so that the available calcium can be efficiently absorbed.
Dawson et al. (1997) conducted a placebo controlled double blind study of 445 adult men
and women over age of 65 years. They studied the effect of combined supplementation of
calcium and vitamin D on various indicators of bone health. At the end of the three-year
intervention period they found that in 82% of their subjects, supplementation had
significantly positive effect on the change in bone mineral density of the femoral neck, spine
and total body. They also observed that the cumulative fracture incidence of a first fracture
at 3 years was 5.9% in the dual supplement group as compared to 12.9% in the placebo
group. The incidence of osteoporotic fractures was significantly lower for the dual
supplement group as compared to the placebo group. Thus the evidence seems to suggest
that combined supplementation with vitamin D and calcium may be better for maintaining

bone health of elderly people.
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1.4.4 Overweight and obesity

The problem of obesity and overweight is a commoner finding amongst the elderly than
being undernourished and underweight. The findings of the NDNS show 67% of men and
63% of elderly women living freely in the community, to be overweight or obese (Finch ef
al. 1998). Although underweight or poorly nourished elderly people are more prone to
osteoporotic fractures (Tromp et al, 2000), being overweight, apart from possible

protection from osteoporosis for postmenopausal women, is associated with an increased
incidence of hypertension, coronary heart disease and osteoarthrtis. The evidence on the
health risks of being an overweight elderly person however remains conflicting. According
to an American prospective study by Tayback et al. (1990), of men and women aged 55-74
years, no additional health risk for women was attributable to being overweight, provided
there was no other clinical condition associated with being overweight. Similar trends were
observed for men. The researchers however found that low body weight (BMI < 22kg/ m?)
was associated with a substantial increase in mortality and morbidity. In addition to
increased risk of chronic diseases, greater adiposity in elderly women is associated with
lower everyday physical functioning, such as climbing stairs or other moderate activities, as

well as lower feelings of well being and greater burden of pain (Coakley et al., 1998).

Similar research in older men is lacking.

Felson et al. (1992) found that weight change significantly affected the risk of development
of knee osteoarthritis. They observed that a decrease in body mass index by 2 units or more
over the 10-year period preceding examination, decreased the likelihood of developing
osteoarthritis by over 50%. This was also the case for women who were at a high risk of
suffering from osteoarthritis due to high BMI. They also found that weight gain increased
the risk for osteoarthritis. A prospective study by Launer et al. (1994) highlighted the
significance of weight stability in predicting disability in elderly women. In their study they
found that women with a high past BMI had a twofold increase in total disability compared
with women with low past BMI. They also found that high current BMI was as strongly
related as past BMI, to the risk of disability in young elderly women (mean age 60 at
baseline and mean age 65 at follow up) but it was not as strong a predictor in the old elderly
women (mean age 76 at baseline and 80 at follow up). Weight loss of more than 5% in

women in the old elderly group was associated with a twofold increase in risk of disability

compared with weight stable women.
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Fine et al. (1999) studied a cohort of 40098 American women aged 46-71 years to see the
impact of weight change on functional health status. These women were grouped according
to patterns of weight change over a four year period; women whose weight remained within
5 Ibs. of their baseline weight, women who lost 5 Ibs. or more and women who gained 5 Ibs.
or more. Weight gain was associated with decreased physical function and vitality and
increased bodily pain regardless of baseline weight. Weight loss in overweight women was
associated with improved physical function and vitality as well as decreased bodily pain.
Weight change was more strongly associated with physical than mental health. The impact
of weight change, especially weight gain, was as strong for women over 65 as in women

under 65 years of age.

1.4.5 Bowel problems

Approximately 20% of elderly people in Britain suffer from constipation, which has been
attributed to low intake of non-starch polysaccharides (NSP) (Cummings and Bingham,
1992). A low intake of NSP has also been linked to diverticular disease and bowel cancer in
the elderly (Department of Health, 1992). The feeling of ill health associated with bowel

disorders, especially constipation is very high due to these being refractory to treatment
(Bowman at al., 1992).

1.4.6 Self rated health

Self-rated health or self- perceived health is an independent predictor of mortality in older
people (Bath, 1999). Although old age is associated with increased incidence of chronic
diseases, elderly people usually have a positive perception of self- health. This may be
explained on the basis that elderly people accept some deterioration of function as a part of
normal process of ageing. Self-perceived health may however be influenced by other factors
such as loneliness, contentment, type of dwelling and social support network (Berkman &
Syme, 1979; Orth- Gomér & Johnson, 1987; Hanson et al., 1989). In an epidemiological
study of Swedish people aged 75 years and over, Lindgren ef al. (1994) found that in their
sample poor eyesight and hearing did not affect self-perceived health to a large extent.

Mobility problems, discontentment, and disturbances of sleep however had major impact on

self- perceived health.
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1.5 Food choice

Food choice is defined as a set of conscious or unconscious decisions made by an individual
at the point of purchase of food, at the point of its consumption or at any point between
them (Herne, 1995).

Models of food choice vary widely and a model developed by Khan (1981) classifies factors
influencing food choice into: personal, socio-economic, educational, biological,
physiological, psychological, cultural, religious, intrinsic and extrinsic factors. These factors
operate at different levels for different population groups.

Food choice in elderly people is often further complicated by age related changes such as
reduced mobility, social support and increased disability. Food is not only something that 1s
eaten to sustain life, but is also often seen as a vehicle for social comfort and thus can
sometimes become a cause for anxiety and concern among the elderly (Walsh & Clark,
1997). There are only a handful of studies, which have looked at the factors that influence
the food choice of healthy elderly people in the UK (Walsh and Clark, 1997, Bilderbeck et

al, 1981; Howarth, 1993, Lilley and Johnson, 1996).

1.5.1 Shopping and food availability

Access to food outlets and getting to and from the shops may pose a special challenge for
the elderly. Almost one in six people aged 65-74 years and nearly two in five of those aged
75 years and over have difficulty getting out and about on their own (OPCS, 1994).
Musculo-skeletal disorders of weight-bearing joints may make it difficult for older people to
get to and from the shops and arthritis of the small bones of hands may reduce their ability
to open jars or screw top bottles. Five percent of men and 14% of women aged 65 years
and over have difficulties opening bottles and jars (OPCS, 1994). This may have
implications for nutrients derived from foods packaged in bottles, cans and jars such as oily
fish, milk, fruit juice etc. which may thus become inaccessible to the elderly people. Arthritis
in the hands may also make it difficult for elderly people to carry heavy shopping bags,
elderly shoppers may end up buying little and often, thus missing out on benefits of bulk
buying as special offers are usually on items bought in bulk.

Getting to and from the shops can be quite a challenge for the elderly and can be affected by

lack of means of transport, poor social support and presence of disability. Other factors

affecting the shopping decisions of an elderly person include, price and storage space
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available. Study by Walsh and Clark (1997), showed that elderly people living in the
community in Leeds with or without personal means of transport used a range of shops and
supermarkets to buy food. A poor view of local shops was held by the study participants,
who described them as being over priced. Cooking skills can have a very important bearing
on food choice and people with poor cooking skills are more likely to buy ready made or

convenience foods. Lack of cooking skills are more common among men than women, but

despite having better cooking skills than men, elderly women living alone may be more
vulnerable to nutritional deficiencies than men because of greater incidence of social
1solation among widows (DoH, 1992a).

Depression and loneliness following the loss of a life long marriage partner and a meal time
companion can have detrimental affect on motivation to cook and shop for food (Howarth,
1993). In her study of widowed elderly people of North London, Howarth found that both
women and men attempted to maintain continuity of food consumption after the death of a
partner. Women however had the added advantage of having cooking skills whereas men

tended to rely on convenience food and agencies such as lunch clubs.

1.5.2 Income and cost

Access to resources in old age is pre-eminently a life course issue and the amount available
at retirement is closely related to income during working life (Wilson, 1993). Income levels
are not the same for all retired people and hence price of food can have a bearing on food
purchased by the elderly. There is a dearth of specific studies looking at the relationship
between income, cost and food choice among the elderly. Bilderbeck et al. (1981) studied
the food habits of 100 elderly people living in Surrey. They found that price of food had a
very important bearing on food choice of the elderly and was the greatest consideration for
a third of their elderly respondents. Walsh and Clark (1997) also reported that elderly
respondents living in Leeds reported having to choose food wisely and cautiously by noting
prices and trying to get the best value for money. They however do not clarify that how

much of this behaviour was age related.

1.5.3 Meals provided by others
Meals may be provided by external agencies and various organisations and schemes for the

elderly. Elderly people who have a meal delivered to their house generally prefer it to be hot
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and usually choose it for a main meal. Tilston ef al. (1992) found that only 1% of the elderly
people in their study preferred the meal to be their evening meal and that most of the
participants of their study preferred it to be the mid- day meal. Tilston et al. (1992) found
that elderly recipients of meals on wheels in Leicester were generally satisfied with their
meals, but portion sizes were considered to be too big and subjects were generally unhappy
about the way their potatoes were cooked. Although there is sketchy data on meals
provided by external agencies, data on meals provided by family and friends for elderly

people are lacking.

1.5.4

Eating out

The practice of eating outside the home is very common among younger age groups. The
National Food Survey (Ministry of Agriculture Fisheries and Food, 1997) found that among
all age groups, older people had the lowest expenditure on food consumed outside the
home. The survey also revealed that the most money spent on meals and snacks eaten
outside the home was spent by middle-aged people (45- 54 years). This age group is
essentially the next generation of elderly people. Thus the finding of low expenditure on

food consumed outside the house may be a cohort effect of the elderly of the present time.

If the current trends continue, the next generation of elderly people may be eating out more

regularly than the elderly of the present. There is lack of research on factors that influence
the eating out behaviours of the elderly. Howarth (1993) commented that eating out,
including going to luncheon clubs and eating with family and friends allows elderly people
to be more involved in the social element of eating and hence may have a beneficial etfect

on their appetite and hence nutntional status.

1.5.5 Nutritional knowledge and attitudes

The level of nutritional knowledge in any population group depends upon a number of
factors such as age, access, education, economic status etc. It is generally believed that
nutritional knowledge of the elderly is poorer than that of younger age groups (Gniffiths ef
al., 1994; Tate & Cade, 1990, Vetter ef al., 1990, Whichelow, 1993). In their study Tate
and Cade (1990) found that, compared to people aged 18- 65 years of age, those aged 66-
89 years had poorer dietary knowledge. This was explained on the basis of poor memory

and lack of motivation to learn new things. Herne (1993) recommends that this can be
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overcome by targeting information and making it more relevant to the problems of the
elderly. Chamy and Lewis (1987) investigated how improved nutritional knowledge
affected eating habits of people living in Cardiff. They observed a trend that elderly people
were least likely to make healthy dietary changes and this was particularly true for those 75

years and over. However it was found that persons in these age groups had poor levels of

nutntional knowledge.

Lilley and Johnson (1996) on the other hand showed in their study of elderly people living
in rural Nottinghamshire that although elderly people had good levels of nutritional
knowledge, this was not always accompanied by appropriate dietary behaviour. They found
that there was poor association between knowledge and behaviour for salt and animal fat
intake. They however found that the subjects had made dietary changes to incorporate
reduced fat milks and spreads in their diet despite their taste preferences for full fat milk and

butter.

1.5.6 Access to nutritional information and advice

One of the major barriers for elderly people to acquire better nutritional knowledge and
hence be in a position to make appropriate dietary changes may be lack of access to
nutritional information and advice. The general trend towards healthier eating and lifestyle
in recent years has led to an increased consumer demand for more detailed, accessible and
accurate information on the matters of health and nutrition. There is however lack of
research on how better access to nutritional advice and information may affect the dietary
choices made by elderly people.

Davies et al. (1985) reported that the most frequently mentioned source of information
among elderly people reaching the retirement age, living in Southern England, was
newspapers and magazines (85%), followed by television (69%). Although only 10% of the
study participants mentioned getting such information from their doctor, this source was
found to be the most effective as it was most likely to result in a change in dietary
behaviour. Davies et al. (1981), however reported in their study of a very small number of
old elderly people receiving meals on wheels that convenience, ‘hearsay’, relatives and
media were the main influences of food choice. Thus age of an elderly person might
influence their access to nutritional information. There is a general view that nutntional

advice and information needs to be more targeted towards the elderly people for it to be
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effective (Herne, 1995). This view was supported by the findings of Vetter et al. (1990).
They found that almost three fourths of 456 study participants aged 65- 74 years of age and
two thirds of 236 participants aged 75 years and over responded positively to the statement
‘T would like more information on food labels’. Similar positive response was evoked when
elderly people were asked whether improved information on food labels would influence
their decision to buy. These findings suggest that perhaps elderly people want to know more
about nutrition and many do not cite food labels as an important source of nutritional

information because they find them inadequate due to one reason or the other.

1.5.7 Attitudes and beliefs

The Scottish Heart Health Survey (McKay and Bolton- Smith, 1995), a ten-year follow-up
study, reported data from a food health questionnaire completed by 119 elderly men and
113 elderly women. Respondents were asked what would persuade them to make a dietary
change in the future. Two thirds stated that major illness such as heart disease, liver disease
and cancer would persuade them to make such a change. Sixty-five percent of men and 57%
women said advice from their doctor would persuade them to make a change in their diet.
Fifty-percent of the women and 32% of men participating in the Scottish Heart Health
Survey said that reduction in price of ‘healthy foods® would help them make a change. The
cost of healthy foods may have been more important for women of this study than men
because elderly women generally have poorer incomes than elderly men or perhaps because
women are generally more aware of food prices. The Scottish Heart Health Survey found
that 33% of men and 26% of women claimed that they would not change their diet even
when faced with a major life threatening illness. This finding suggests that elderly people
may be quite resistant to introducing changes in their dietary intake or may reflect that
elderly people are not convinced about the association between poor dietary practices and ill
health. Griffiths et al. (1994) showed in their study of health and lifestyles of inner city
adults that motivation to improve eating habits and aspirations of a healthy diet consistently
declined with increasing age and a particular slump was observed in those over 60 years of
age. In their study, Gnffiths and colleagues found that 91% of the 287 elderly people
studied believed that they had a healthy diet. This was higher than in any other age category.
It was also reported in this study that the greatest percentage of people who incorrectly

believed that they had a healthy diet was also highest among people over 65 years of age.
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Gnffiths ef al. concluded that the findings indicate that elderly people might not have a clear
idea of what healthy diet 1s. This theory 1s not supported by the findings of study on dietary
habits of elderly people of Nottingham by Lilley and Johnson (1996). They reported that
elderly people not only had adequate knowledge about dietary fats, they had also made
dietary changes to incorporate low fat alternatives to high fat foods.

Bilderbeck ef al. (1981) found that any resistance to change in dietary practices of elderly
people of Surrey was pnmarily due to taste, habit and price in that order. They also
reported that the majority of elderly women in their study, preferred convenience foods.
These findings are contradictory to the findings of Howarth et al. (1993) who reported that
men were more likely to prefer convenience foods than women. This discrepancy could in

part be due to differences in the definition and understanding of the term ‘convenience

foods’.

1.6 Dietary requirements of elderly people

The Working Party on Nutrition of Elderly People recommended in their report (DoH,
1992) that the ‘majority of people aged 65 years and over should adopt, where possible,
similar patterns of eating and lifestyle to those advised for maintaining health in younger age
groups’. The Panel was particularly concerned about the impact of illness and disability on
nutritional status of the elderly. There was also concern regarding the findings of
‘institutional starvation’, which is the high incidence of low body weight among people
living in long-term care facilities. The Panel recognised the lack of data concerning energy
and nutrient requirements for well elderly people living in the community and sick and
disabled elderly people cared for in institutions. The Panel also highlighted the need for
greater awareness of the importance of good nutrition for maintaining health of elderly
people and its contribution to recovery from illness. The Panel thus recommended that
nutrition education programmes should target elderly people.

Lack of research has lead to a gap in knowledge and insufficient data on nutritional intake
and nutritional status of elderly people. There is an interval of nearly 30 years between the
two national surveys of diet and nutritional status of the elderly Britons carried out 1n
1968/69 and 1995/96 (DHSS, 1972; Finch et al., 1998). The main recommendations made
for reference nutrient intake for elderly by the COMA Panel for Nutrition of the Elderly are

either based on the findings of the survey carried out in the late sixties (DHSS, 1972) or are
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extrapolated from the requirements of young adults. Requirements for energy and all

nutrients listed below are based on those outlined by the recommendations of The Panel on
Dietary Reference Values for the UK (DoH, 1991).

1.6.1 Energy

Energy is needed to maintain bodily functions and to undertake physical activity.
Information on energy expenditure in elderly people is very limited. Low levels of energy
expenditure in elderly people were reported by Durnin (1985). Energy requirements of
elderly people are influenced by basal metabolic rate and physical activity levels, both of
which fall with increasing age.

Because of low physical activity levels among most elderly people, if derived incrementally,
estimated average requirements for energy would be so low that in some cases achieving an
adequate diet from normal food would be near impossible. With the fall in body weight and
physical activity levels, providing an adequate nutrient intake for elderly people becomes
difficult. Many elderly people spend as little as one hour per day on their feet. Thus the
panel for nutrition of the elderly postulated that a value of 1.3 x basal metabolic rate might
apply to maintain energy balance in the elderly. The problem with this level of energy intake
is that the risk of deficiencies of essential vitamins and minerals increases. Thus, although
elderly people consuming food energy equivalent to 1.5 x basal metabolic rate may become
overweight, the panel recommended that elderly people should have the standard value of
1.5 x basal metabolic rate for estimated average requirement for energy set by the panel on

dietary reference values for UK.

Table 1.1 Estimated Average Energy Requirements for elderly men and women

Estimated Average Requirement mj/d (Kcal/d)
Age Females

65- 74 years 9.71 (2330) 7.96 (1900)

735 years and over 8.77 (2100) 7.61 (1810)

A
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1.6.2 Carbohydrates

1.6.2.1 Dietary sugars
The British population obtains between 10-20% of food energy from simple sugars and
elderly people are expected to be closer to the upper end of this range and on average

exceed the national recommended average (DRV) by approximately 11% (Finch et al.
1998).

Due to relationship of frequency and amount of simple sugars and dental caries, the COMA

reference panel for nutrition of the elderly recommended that the intake from non-milk

extrinsic sugars should be reduced and recommended that 10% of food energy should be

obtained from this source. This recommendation applies to all population groups.

The rationale behind this recommendation was:

¢ If elderly people consume foods rich in simple sugars, their appetite for more varied and
nutrient rich foods may be blunted.

¢ Increased sucrose load in the elderly, especially those who are obese or overweight,
Increases abnormal metabolic responses.

¢ Retaining teeth is very important, in elderly people to improve chewing and hence
improving nutrient intake with or without partial dentures.

The panel however made allowances for the very old elderly or for those who are ill or are

being cared for in nursing homes. Elderly people who are ill may not be able to consume

foods rich in complex carbohydrates and adding sugar may increase palatability of food,

thus encouraging them to eat more food.

1.6.2.2 Starch
Due to lack of data on dietary intake of starch in the elderly, the panel recommended that
parallel to all segments of the population, the elderly would benefit from increasing the

intake of foods nich in starch in their diet.

1.6.2.3 Non starch polysaccharides (NSP)

Due to high incidence of constipation among the elderly (20%), (Cummings and Bingham,
1992) and the beneficial effects of dietary NSP on bowel health, the COMA panel
recommended that elderly people would benefit from an intake of 12- 18 grams of NSP per
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day. The panel recommended the exercise of caution as NSP from sources such as raw bran
contains phytates, which bind to divalent mineral cations and reduce availability of minerals
such as calcium, zinc, iron and copper. Although this advice is applicable to all population
groups, it is more relevant for the elderly who might already have low intakes of these

micronutrients due to reduction in total amount of food consumed.

1.6.3 Protein

The current nutritional requirements of the elderly of the UK and most other countries
derive from the recommendations of 1985 Food and Agriculture Organisation (FAO),
World Health Organisation (WHO) and United Nations University (UNU) expert
consultation (FAO/WHO/UNU, 1985). The FAO/WHO/UNU (1985), on the basis of
limited data from nitrogen balance studies recommended that, healthy elderly people have a
dietary requirement of 0.75 g protein/ kg body weight per day, in common with that of
younger adults. The COMA panel on nutrition for the elderly endorsed this level of intake in
their report (DoH, 1992). The panel however acknowledged that due to a fall in lean body
mass and impaired protein utilisation with normal ageing, this level of intake might be too
high. However the requirements for protein increase in the presence of disease, thus elderly
people who are sick and in long term care may have increased need. Thus the panel

recommended more research to determine the protein requirements of elderly people.

1.6.4 Fat

The COMA panel on dietary reference values recommended that in line with the rest of the
population, elderly people should have no more than 10-35% of total energy from total fat.
Saturated fat should not exceed 13% of dietary energy, cis- monounsaturated fatty acids
should continue to provide on average about 12% of dietary energy. Dietary intake of
PUFA should not exceed 10% of total energy and trans fatty acid intake should not exceed
2% of the total dietary energy.

1.6.5 Vitamin D
It can be difficult to achieve an adequate amount of vitamin D through diet alone as nch
sources of vitamin D are limited to fatty fish, eggs and liver. Adequate exposure to sunlight

alone can be sufficient to meet vitamin D requirements. The COMA working group on the
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fortification of yellow fats with vitamins A and D has recommended that this practice should
continue in the future as it is a2 major source of these vitamins for the elderly (DoH, 1991a).
Gregory et al (1990) reported that the mean dietary intake for vitamin D for British adults is
3ng/ day. It has also been reported that in the absence of exposure to sunlight, 5- 10ug of
vitamin D is required per day to ensure plasma 25 hydroxy- vitamin D above the level
associated with osteomalacia (Krall ef al., 1989).

The COMA panel on DRV (DoH, 1991) thus recommended that vitamin D intake of 10ug
per day should meet the needs of virtually all people aged 65 years and over (DoH, 1991).
The COMA panel on nutrition of the elderly (DoH, 1992) also recommended vitamin D

supplementation for housebound elderly people.

1.6.6 Vitamin A
In the UK yellow fats such as margarine are statutorily fortified with vitamin A and D,
which mainly ensures an alternative source of these vitamins are available to special groups

such as the elderly. Vitamin A can be obtained from animal sources in the form of retinol or

from dietary carotenoids such as B-carotene. One micro-gram of retinol is equivalent to six

micro-grams of dietary carotene. Due to lack of information on vitamin A intake in elderly
people, the COMA reference values for vitamin A are based on figures obtained from the

diet and nutrition survey of adults aged less than 65 years of age (Gregory et al., 1990).

This survey showed that although the range of intake of retinol equivalent was wide and
skewed, the population studied had adequate intake. The COMA panel extrapolated these
findings to the elderly and felt that there was no evidence to support an increase or decrease

in requirements for vitamin A for elderly people.

Table 1. 2 Reference nutrient intake for Vitamin A for elderly men and women

Men (65 years and over) Women (65 years and over)
vianin A /&)  w

1.67 B vitamins

1.6.7.1  Thiamin
Thiamin requirements are related to energy metabolism and thus in most people to energy

intake. The estimated average requirement to achieve both clinical and biochemical
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normality is 0.3 mg/ 1000 kcal. The requirement for intake is same for men and women and
1s not influenced by age.

Table 1.3 Reference nutrient intake for Thiamin for elderly men and women

Men (65 ycars and ovcr) Women (65 ycars and over)
Tisnin g/ 00ke) [ 08 e

1.6.7.2 Riboflavin

Although riboflavin intake reduces with age, the DHSS (1979) and the Diet and Nutrition
Survey of British Adults (Gregory et al., 1990), upon which the COMA panel based their
recommendation, found no evidence of deficiency of nboflavin among free living older
people. There is evidence that the institutionalised elderly may be more at risk of low
intakes of riboflavin (Thomas et al., 1988). More recently the National Diet and Nutrition
Survey of British elderly found that average daily intakes for riboflavin, thiamin, niacin,
vitamin B6, vitamin B12 and folate from food sources were well above the RNI (Finch et
al, 1998). The DHSS survey (1979) showed low biochemical status for riboflavin for 30%
of institutionalised elderly. Low biochemical status for riboflavin was also observed in 40%
of free living and institutionalised elderly in the National Diet and Nutrition Survey (Finch et
al., 1998). The COMA recommended the same RNI for riboflavin for elderly people as the
rest of the population and saw no reason to recommend increased intake mainly due to the

complex relationship between the riboflavin status and non-dietary factors (Rutishauser e/
al., 1979).

Table 1.4 Reference nutrient intake for riboflavin for elderly men and women

Men (65 years and over) Women (65 years and over)
wotoinmgray [ 3| m

1.6.7.3 Vitamin B12

Vitamin B12 is only present in animal products. Strict vegetanans especially vegans
excepted, vitamin B12 deficiency among omnivores is usually not diet related and is often
due to disorders that hinder its absorption. Vitamin B12 levels may or may not fall with age
and it is not clear that if they do fall, whether they do so due to decreased intake or
reduction in absorption or both. The COMA panel thus recommended that elderly people
with impaired absorption of vitamin B12 would benefit from its increased intake. The RNI

for elderly however was set at the same level as that for the rest of the population.
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Table 1.5 Reference nutrient intake for vitamin B12 for elderly men and women

Mcn (65 years and over) Womcn (65 ycars and ovcr)

1.6.7.4 Folate
The DHSS survey (DoH, 1979) found that 22% of the elderly had borderline red cell folate

deficiency and 5.4% had subnormal values but there was no clinical disorder due to folate

deficiency. The National Diet and Nutrition Survey also found low red cell folate in 40% of
institutionalised and 15% of the free-living elderly participants. The reasons for folate
deficiency can be complex and can range from destruction of the vitamin due to prolonged
cooking, a ‘tea and toast’ type of diet among the elderly and also due to reduced absorption
due to conditions like coeliac disease and bacterial overgrowth in the bowel (DoH, 1992).
Due to the complex relationship between folate intake and folate status, the COMA panel

saw no reason to recommend increased requirements and intake of folate for elderly people.

Table 1.6 Reference nutrient intake for folate for elderly men and women

Men (65 years and over) Women (65 ycars and over)

1.6.8 Vitamin C

Although the DHSS survey 1972/73 (DHSS, 1979) recorded intakes of vitamin C which
were below 40 mg per day for more than 50% of the population of elderly people studied.
The COMA panel for nutrition of the elderly, based on the recommendations of the panel
for dietary reference values for the UK (DoH, 1991), set the RNI for vitamin C for elderly
at 40 mg per day. The National Diet and Nutrition Survey reported low biochemical status
for vitamin C in 40% of institutionalised elderly and 15% of free-living elderly people.

The panel however acknowledged that elderly people with chewing difficulties and those
having difficulties with pealing and cutting fruit, might be at an increased nisk of deficiency:.
Due to rapid oxidation of vitamin C during transportation, delivery and cooking the COMA
panel also recommended that special care should be taken in preparation and delivery of

meals for the elderly in institutions and for those relying on meals on wheels (DoH, 1992).

Table 1.7 Reference nutrient intake for vitamin C for elderly men and women

Men (65 vears and over Women (65 vears and over
Vitamin C mg/ da

32



1.6.9 Iron

[ron is essential for the synthesis of haemoglobin and for maintenance of metabolic
processes dependent on iron containing enzymes and co- factors (Schultz and Freedman,
1987). The iron requirements may fall for women with increasing age due cessation of
menstruation. Elderly people may however have greater incidence of disorders such as
atrophic gastritis and post-gastrectomy syndrome (Shultz and Freedman, 1987). Elderly
people with iron deficiency can however increase iron absorption by a feed back mechanism
(Marx, 1979). Iron deficiency in elderly people may not always be nutrition related and it
may be a result of blood loss associated with pathological conditions like hiatus hernia,
peptic ulcer, haemorrhoids, cancer and as a side effect of non steroidal anti-inflammatory
drugs. Absorption of iron depends upon the dietary source and foods containing haem-iron
(red meat and offal) have the most bioavailable iron. The findings of the NDNS showed that

consumption of meat, poultry and fish were positively associated with six measures of iron
status, and vegetables and potatoes with four measures (Doyle et al., 1999). Doyle and

colleagues also found that calcium, dairy products and tea generally had a negative
association with measures of iron status.

The COMA panel on the nutrition of elderly people made recommendations that before a
diagnosis of diet related iron deficiency anaemia is made in the elderly, pathological causes
should be ruled out. Due to impaired absorption, the elderly also perhaps need to increase
intake of foods, which are a source of more bioavailable iron. The COMA panel on nutrition
of the elderly endorsed the recommendation of panel on dietary reference values for the UK
and set the RNI for iron at 8.6 mg per day. This level of intake is the same as that
recommended for adult men but is lower than that (14.8 mg/day) recommended for
menstruating women.

Table 1.8 Reference nutrient intake for iron for elderly men and women

Men (65 years and over) Women (65 years and over)
on(meldy) [T e | me

1.6.10 Calcium
Most studies have failed to show a relationship between usual calcium intakes and the rate
of postmenopausal bone loss. Some studies have shown significant reduction of bone loss

with additional dietary calcium alone (Albanese ef al., 1975; Polley et al., 1987), or with
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combined calcium and oestrogen supplements (Ettinger et al., 1987). On the other hand

studies have failed to show any change in bone loss with calctum supplementation (Nilas ef
al., 1984; Recker and Heaney, 1985).

Due to uncertainty about the role of dietary calcium in age related bone loss, the COMA
panel for nutrition of elderly people saw no basis for recommending an increased intake for

this group. The problem of bone loss may be greater for housebound elderly people as they

may have lower levels of vitamin D as well, which may further compromise their calcium

status due to reduction in the gut’s ability to absorb calcium (Francis ef al., 1983).

Table 1.9 Reference nutrient intake for calcium for elderly men and women

Men (65 vears and over Women (65 vecars and over
Calcum@mg/day) [ 700 [ 70

1.6.11 Zinc
The assessment of zinc requirements in adults is calculated on the basis of basal losses

calculated during metabolic studies of deprivation, turnover time of radio- labelled

endogenous zinc pools and deduction from metabolic studies of patients receiving total
parenteral nutrition and factorial analysis (DoH, 1991). Adequate intake of zinc in the diet
can promote cellular immunity (Boukaiba ef al., 1993), and hence zinc levels can be
particularly important for elderly people as cellular immunity reduces with age. The COMA
reference panel endorsed the recommendation for zinc intake made by the panel on dietary

reference values for the UK (DoH, 1991), as there is no evidence of reduced intake in
elderly people living in the community (Bunker and Clayton, 1989). Due to evidence of
prevalence of zinc deficiency among elderly people in institutional settings (Thomas et al.,
1988), the panel acknowledged that elderly people living in institutional settings might be
vulnerable to zinc deficiency.

Table 1.10 Reference nutrient intake for zinc for elderly men and women

n Men (65 vears and over Women (65 vears and over
Zincmg/day) [ 70 | 95

1.6.12 Selenium
Between 55 and 65 percent of dietary selenium is absorbed and the major route of excretion
is in the urine, which reflects dietary intakes, as do levels in tissues and blood. Thus the

selenium status of people is a good indicator of their dietary and geochemical amount and

availability of selenium. The COMA panel for DRVs recommended 75ug and 60pug of
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selenium per day for men and women respectively. The COMA panel on the nutnition of the

elderly endorsed this level of intake for the elderly, as there is no evidence of low intakes of
selenium among healthy and housebound elderly people (Bunker and Clayton, 1989).

Table 1.11 Reference nutrient intake for selenium for elderly men and women

Men (65 vears and over Women (65 years and over
> A T
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1.7 Need for the Survey

The most recent survey of the diet and nutntional status of elderly people (Finch et al.,
1998) was carried out nearly 30 years after the survey of the Department of Health and
Social Secunty (DoH, 1972). The 42 recommendations (Annexe 1) made by the COMA
panel on nutntion of the elderly, embody the need for more research, more data, and in
general greater involvement of elderly people in health education and health promotion
strategies. They also highlight the growing importance of nutrition of the elderly and the
huge gap 1n knowledge that exists regarding the nutritional status of the elderly. The NDNS
survey provides the much-needed up-to date information on nutritional status of British
elderly people. However for practical reasons, studies of representative samples usually
recruit only a few people from a specific area of the country. More detailed investigations
such as the present study are needed at a local level to complement the findings of a national
survey. Findings of the two may indeed be different and that would be perfectly normal as
different areas have different dietary practices, incidence of disease and health care and
support programmes. For the local study itself however the same differences would not be
operating and due to relative uniformity of certain variables, changes in dietary practices
and nutritional status which are age- related may indeed become more apparent.

The changes in the population age structure represent great achievements in health and
social development such that more people than ever before are likely to survive to old age
(Khaw, 1999). Such changes in the population structure bring with them new challenges for
all aspects of society and because ageing is generally related to disability and disease, these
changes pose special challenges for health care provision. As a result of curative and life
prolonging strategies, people are living longer. To make these extra years free from
disabilities, preventative strategies would need to be employed. One of these strategies
would be improved nutrition, which has only recently been recognised as an important
factor influencing the functional outcome of ageing. It is now becoming evident that
nutrients consumed during adult life as well as in later years can affect the quality of
terminal years of life span (Munro, 1992). An understanding of the role of both early and
later nutrition in modulating the ageing process is required. The dietary habits of the healthy

elderly of the present can be used to quantify nutrients needed to maintain optimal health of

elderly of the future.
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1.8 Aims and objectives

1.8.1 Aim

To assess the nutritional status and the factors influencing food choices of elderly people,

living on Merseyside.
1.8.2 Objectives

1.8.2.1 Objective 1

To investigate the factors that influence the food choices of elderly people.

PhaseI  (Conceptualisation of Food Choice Questionnaire) (FCQ)

e To recruit approximately 30 elderly people (pilot sample) and hold in-depth interviews

to inform the FCQ.
Phase I (Main Survey)

o To recruit approximately 100 elderly people (survey sample) and using the FCQ,

investigate their dietary habits and factors that influence their food choice.

1.8.2.2 Objective 2
Assessment of nutnitional status by measurement of:

Nutnient intake, anthropometric indices and blood pressure.

Phasel  (Feasibility Study)

e To test all equipment and fieldwork procedures used to assess nutrient intake and

nutntional status.

e To calculate technical error of measurement (TEM) for anthropometric measurements.

Phase I  (Main Survey)

To assess nutritional status of the survey sample by measuring;

¢ Nutrient intake using a three- day diet diary.

¢ Anthropometric measurements and blood pressure.
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CHAPTER 2

Method

2.1 Study design

The study was designed as a cross-sectional study, qualitative and quantitative methods
were used to investigate the factors that influence food choice and nutntional status of free-
living elderly people. A multistrategy approach was used to investigate factors influencing
food choice and nutritional status of elderly people, such an approach has been described as
a form of disciplined flexibility, as it does not impose theory on data (Layder, 1993).
Another aspect of such an approach is that qualitative and quantitative data are viewed as
complementary to each other.

In the current study there were no hypotheses, the study was designed to uncover facts
about food habits and nutritional status of elderly people. Furthermore, quantitative
methods were used to establish a current database on food habits and nutritional status of

elderly people and qualitative methods were used to explore the complex issues of food
choice. Principally, the research methods met the objectives of the study by tracing the

process of food consumption without isolating one aspect from the other.

2.2 Study protocol

The study was carried out in two phases.

2.2.1 Phase 1 (Pilot study/Qualitative phase)

A pilot study was carried out to test the method and equipment to be used to study the food
habits and nutritional status of free-living elderly people. During this phase reproducibility
of anthropometric measurements (taken as a part of assessment of nutrtional status), was
tested by computing the intraobserver technical error of measurement. This phase also
constituted the qualitative phase of the study. One-to-one in-depth interviews on topics
related to food choice were tape recorded and transcribed. The emerging themes were used

to explain dietary behaviour and to conceptualise the food choice questionnaire.
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2.2.1.1  Pilot sample

The pilot sample compnised 33 elderly people, 11 men (mean age 75.6 years) and 22 women
(mean age 73.6 years). These elderly people were recruited using voluntary agencies such as
Age Concern, University of the 3™ Age, Graduate Womens’ Club, Christian Council of Age
and Ageing and Liverpool Housing Association (respondent profile Annexe II). The
respondents of the pilot study came from a wide range of backgrounds. The procedure used
to invite the pilot sample to take part in the study was the same as that used for the main
sample and all the instruments (letter of introduction and invitation to join the study,
consent form etc.) were tested for their efficiency. Method to assess nutritional status
(anthropometric measurements, blood pressure and diet diary) was also tested (findings
Annexe II). These tools were found to be effective (Saini ef al., 1998), minor changes were
made to further refine them and one of these was to include a response slip with a pre paid

envelope for the convenience of the subjects.

2.2.1.2  Conceptualisation of the food choice questionnaire (FCQ)

During the pilot study one to one interviews were held with 33 elderly respondents. These
interviews were semi-structured and centred around topics related to food and health
(Appendix 1). Each interview lasted forty to sixty minutes. Although there was a schedule,
the flexibility to adhere to it was dependent on the interview situation. All interviews were
based on the same semi-structured interview schedule. All interviews were audio taped and
transcribed in verbatim (Chapter 3). This was a unique point of the study whereby
qualitative data was used to inform the subsection on knowledge attitudes and beliefs of the
FCQ (Appendix 2). The FCQ was based on a questionnaire used to assess dietary habits of
European élderly people by the SENECA investigators (de-Groot ef al., 1991). Using this
approach, the FCQ was tailored to the British elderly people. The manner of designing and
developing the FCQ also supported the plan of the study, which was not to test hypotheses
but to form theories, concepts and propositions. Emergent themes were explored and
responses were coded. The questionnaire was tested on a pilot sub-sample of 8 elderly
people to clarify ambiguities. The FCQ was used as a quantitative tool to investigate dietary

habits of elderly people recruited for the main study (Phase II).
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2.2.2 Phase II (Main Study/Quantitative phase)

2.2.2,1  Ethical approval

The main study was approved by Liverpool John Moores University Research Ethics
Committee and was funded by John Moores University. Ethical approval was also obtained
from each of four (Liverpool Health Authority, Wirral Health Authority, Sefton &
Southport Health Authority and St Helens & Knowseley Health Authority) NHS Local

Research Ethics Committees.

2.2.2.2  Survey sample (respondents of the main study)

The Family Practice Register, held at the Central Processing Unit in Liverpool, was used as
the sampling frame. The Health Authority confirmed that The Family Practice Register was
reliable, as it was updated daily by electronic links with general practitioners (for
notification of new registrations), and the office of the Registrar of Births and Deaths.
Elderly people selected at random from The Register were approached by a letter of
introduction (Appendix 3). Criteria for inclusion required that the respondents were over 63
years of age, were living freely in the community and eating self-selected diets. No
exclusions were made on the basis of health or disability. A response sheet (Appendix 4)
and a stamped addresses envelope accompanied the letter of introduction. The letter was
posted to reach the respondents no more than one week in advance of the suggested
appointment.

A computer generated list of 800 randomly selected names and addresses of people aged 63
years and over from the Family Practice Register for Merseyside was provided by the
Central Processing Unit at Liverpool. Expecting a 75% acceptance rate, 320 elderly people
needed to be contacted by the letter of introduction. Eighty letters were thus posted for
each of the four boroughs of Merseyside. A 75% acceptance rate would have amounted to
60 people or 120 interviews (two visits/interviews per respondent), or six weeks of
interview time per borough. The pilot study revealed that on average, three interviews could
be conducted per day, due to constraints of time and other resources; a period of 8 months
was allocated to complete all fieldwork for the main survey. The fieldwork was carned out

in four waves, each of 6- week duration, with 2- week period between each wave. During

this 2- week period appointments were organised for the next wave.
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The respondents were divided into three categories, those who agreed to take part in the
study, those who refused, and those who did not respond to the letter of introduction. The
respondents who agreed to take part and those who did not respond were visited in their
own homes. The latter were classified as those who were unobtainable, agreed or refused to

participate in the study. Due to limited resources the unobtainable were not visited again. A

note was however left to notify them of the visit.

2,.2.2.3  Summary of procedure followed

The respondents were visited twice in their own home, each visit lasted 35-45 minutes.

First visit

After introduction, a detailed explanation of the study was given to the respondents,
questions or queries were answered before they were asked to sign a ‘no obligation’
consent form (Appendix 5). A set pattern was followed in administration of the various
components of the study. After the completion of a short socio-demographic questionnaire
(Appendix 6), a full explanation of the procedure for recording food intake in the food diary

was given. An appointment was made to see the respondents between the fourth and

seventh day 1.e. within three days of completion of the dietary record.

Second visit

During this visit the food diary was checked and the portion sizes were quantified using a
photographic food atlas (Mullan and Luke, 1994). The FCQ was administered after the

quantification of the food diary, this was done to minimise bias in dietary reporting.

2.3 Assessment of food choice

Food choice can be influenced by a wide range of factors and investigating food choice as
an integral part of a study of nutritional status can help present a complete picture of the
complex issue of dietary intake. Although this has been recognised time and again, there
scems to be no consensus regarding which particular questions should be included and
which way they should be scored. This is especially true for measuring knowledge, attitude
and beliefs about food as there is little standardisation of these (Thompson and Byers,

1994). Information on attitudes, knowledge and beliefs is very important, it may not always
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help predict behaviour, but can have an impact on diet and health related behaviour. People
are exposed to a wide range of scientific issues, which they need to understand to make
informed decisions and one of these 1ssues has been recognised as the choice of diet (Abbot,
1997). According to Durant et al. (1992) although many scientific issues are far removed
from everyday life, nutritional science is an exception, making nutritional knowledge a
necessity. This is because knowledge about nutritional science, its correct understanding
and adoption in practice, can enhance well-being and prolong lifespan. Charny and Lewis
(1987) reported a consistent association between the level of nutntional knowledge and an
intention to make positive dietary changes.

An attitude may be defined as a‘learned predisposition to respond in a consistently
favourable or unfavourable manner with respect to a given object (Fishbein and Ajzen,
1975). Attitudes are traditionally described as having three components (McCullough,
1980): affective - the emotional response to a stimulus; cognitive - the beliefs and
knowledge held about the stimulus and behavioural - the intended actions taken towards a
product. Although the behaviour component may be observed directly, neither the affective,
nor the cognitive components of attitude can generally be observed. These components
must therefore be inferred from indirect measurements, usually through questionnaires or
other testing instruments (McCullough, 1980). Thompson and Byers (1994) suggested that
investigators should carefully assess the needs of their study and their population’s dietary
patterns before choosing an ‘off-the-shelf” instrument designed for measurements in other
settings. A reasonable way to develop and refine a set of questions tailored to the
population to be studied is by convening a focus group of five to ten people who discuss
their knowledge, attitudes and beliefs in a non-judgemental and non-threatening way. The
most commonly elicited beliefs can be included in the questionnaire. However the way
questions are asked and the interview setting can have a bearing on responses. Social
desirability of foods leading them to be seen as “good” and ‘bad’, presence of other people
and interviews held in health settings such as clinics can enhance biases related to the
perceived social desirability of certain foods (Thompson and Byers, 1994).

For these reasons for the present study it was decided that in-depth one to one interviews
would be better for elderly people as they might have hesitated to discuss their food habits

and any financial constraints of food choice in the presence of peers. The cognitive aspect of

attitudes of the survey sample was examined by testing knowledge and beliefs on issues of
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food and nutrition using the FCQ and the behavioural aspect was observed from the dietary
diary. The in-depth interviews were also used to explore reasons for reported dietary
behaviour. The FCQ was administered during the second wvisit to the respondents of the
main survey and was used to assess a range of factors such as cooking abilities and facilities,
shopping habits, smoking, knowledge, attitudes and beliefs about food and nutntion.

Questions regarding dentures, personal food preferences were also asked, aiming to assess

their influence on food intake.

Older people have higher than average record for taking medication and a majornty of
elderly people take some form of prescribed medication (Bliss, 1981). Information on drugs
(prescribed or over the counter) is important as drugs may have interactions with food, may
suppress appetite and reduce motivation to eat (Heme, 1993). Any drugs taken by the
respondents were recorded along with their dosage in an open-ended format and were
coded subsequently for analysis. In total ten questions were asked on health including, self
perceived health, health compared with peers, quality of life, chronic diseases, information
was also collected about specific conditions such as hearing loss and visual acquity.
Respondents were asked whether they currently smoked cigarettes and, if they did, how
many they smoked per day. People who were currently non- smokers were asked if they
smoked in the past and reasons for giving up smoking. The system used to classify people
on the basis of smoking was the same as that used by the National Diet and Nutrition
Survey (NDNS) (Finch er al., 1998). Non-smokers (those who had never regularly
smoked), ex-regular smokers (those who regularly smoked in the past), current light
smokers (those who presently smoked less than 20 cigarettes daily) and current heavy
smokers (those who currently smoked more than 20 cigarettes per day).

The subsection of the FCQ testing beliefs and knowledge about food and nutnition and
sources of nutritional information explored their influence on the nutritional status of the
survey sample. Participants were asked to name food sources of saturated fat, fibre, iron,
and vitamin D. The answers were deemed correct if the respondents named one good
source or two average sources of the nutrient in question. The subjects were also given a
food label (Weetabix breakfast cereal) (Appendix 7) and were asked questions regarding the
terms printed on the nutritional label, to assess their knowledge of commonly used

nutritional terminology. These terms were energy, saturated fat, g (grams), kJ (kilo joules),

kcal (kilo calories) and RDA (recommended daily allowance). The correct definition
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accepted for the questions on energy and saturated fat was the one outlined in the Manual
of Nutrition (MAFF, 1995). All responses were scored. A scoring system was developed
whereby subjects were given scores of 1-10 depending on the number of correct answers.
Thirteen statements were constructed from the in-depth interviews held at the pilot stage of
the study. Factor analysis was applied to these for ‘construct’ validity. All thirteen
statements were retained for the final analysis as outcome of factor analysis showed that the
statements were highly correlated. The output of factor analysis also showed that 98.9% of
the variance was accounted for by the first factor. This means that there was a strong,
simple underlying structure showing that all or most of the variables essentially measured
the same dimension.

The statements were aimed to test the attitudes of the respondents to nutrition and its
relationship with age, health and disease. Each respondent was handed a cue card which had
options such as strongly agree, agree, neither agree nor disagree, disagree, strongly disagree
and don’t know, printed clearly. The statements were read to the respondents and they were

asked to respond by choosing an option which best described their attitude towards the
given statement. The options were then coded as, strongly agree (1), agree (2), neither

agree nor disagree (3), disagree (4) and strongly disagree (5).

2.4 Assessment of nutritional status

Clinical signs, biochemical assessment, body composition and dietary intake can be used to
assess nutritional status. Each method has its merits and demerits; the suitability of each can
only be assessed on the basis of the aims of the study, study population, time and other
resources available.

Deficiency of one or more nutrients would ultimately lead to signs clinically associated with
that particular deficiency. Clinical assessment is cheap, quick to administer and does not
require elaborate and expensive equipment. However many clinical signs of nutritional
imbalance are non-specific and only a few are pathognomic of a nutritional disorder. Clinical
signs of nutritional imbalance are also not very sensitive and only become apparent as an
end stage of the imbalance.

Biochemical assessment is generally considered to be most sensitive and specific to detect

nutritional inadequacy. However, resources to perform biochemical tests were not available
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and group discussions held with the pilot group revealed a ninety- percent refusal rate, to
the 1dea or suggestion of giving venous blood sample as a part of the nutritional assessment.
Assessment of body composition 1s an excellent indicator of a person’s nutritional status.
Body composition can be assessed by a number of methods and the suitability of a chosen
method depends upon the study design. Methods available for assessing body composition
include, densitometry (under water weighing) and estimation of lean body mass by
deuterium distribution and potassium 40 (* K) levels. Of all of the methods used to assess
body composition, densitometry i1s considered to be the gold standard. Although
densitometry is an indirect measurement of body composition it is highly rated because it
has been tested against other independent body composition techniques, such as energy-
nitrogen balance and cadaver and animal analysis (Buskirk, 1961; Siri, 1961; Garrow et al.,
1979; Garrow, 1986). Although densitometry itself is unsuitable and impractical for field
studies, it is commonly used to validate indirect methods of assessing body fat percentage
using equations and anthropometric measurements. In field studies two methods are most
widely chosen to assess the body composition and these are bioelectric impedance (BIA)
and anthropometry.

Bioelectric impedance is based on the fact that the impedance of a geometric system
depends upon its length, configuration, cross sectional area and frequency of the signal
used. Body composition is assessed by using height squared over resistance keeping the
frequency constant at 50 KHz. In addition to resistance and reactance bioelectric impedance
also uses other subject characteristics such as height, weight, age, sex and activity levels. A
study done by O’Diaz et al. (1989) demonstrated that although bioelectric impedance is an
accurate predictor of body composition, it was the inclusion of weight, height and age and

not resistance that was responsible for accuracy of fat free mass (FFM) prediction.

2.4.1 Anthropometry

Anthropometry is the most widely chosen method to estimate body composition and i1s
especially of value in field studies. This is because the equipment is light and portable and as
compared to equipment for bioelectric impedance, it is more economical and sturdy.
Anthropometry can be a very significant component in the assessment of an elderly person’s

nutritional status as it 1s non-invasive and causes minimal discomfort.
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Anthropometric measurements estimate body fatness using height and weight, percentage
body fat using skinfold thickness’, muscle mass using limb circumference and distnibution of
fat (fat patterning) using waist and hip circumference. As ageing itself leads to significant
modifications of body composition that might be unrelated to nutntional status (Steen,
1988, Baumgartner, 1993; Going and Lohman, 1994), for reliable anthropometric
evaluation of elderly people, there is a special need for age specific reference values
(Ravagla et al., 1997).

The formulae for the assessment of body composition by anthropometric measurements
such as skinfold measurements are generally based on the relationship between skinfold
thickness and densitometry (Durnin and Womersley, 1974, Sin, 1961), which 1s a two
compartment model estimate of body composition. Inherent in the use of densitometry is the
assumption that density of fat free mass (FFM) and fat is constant. It does not make
allowances for:

1. Individual variation in the proportion of fat free mass or lean muscle mass.

2. Varnation in proportion of fat.

3. Vanation in proportion of bone mass and bone density.

Due to loss in muscle and muscle mass with age, the use of densitometry for obtaining
criterion estimates of body composition for the elderly has been questioned (Kuczmarski,
1989, Baumgartner et al., 1991; Deurenberg et al., 1989). Any scientific method remains

suspect unless it is shown to be valid, but, “not one method for measuring percentage body

fat has been validated in humans” (Martin and Drinkwater, 1991). Although densitometry
has been tested against cadaver and animal analysis (Siri, 1961; Garrow, 1986), it is not
considered fool proof as human tissue may change composition after death. Duerenberg et
al. (1989) reported that the use of Siri’s equation for the computation of body fat
percentage from body density overestimated body fat by 2-3 percent in elderly women. This
percentage may be even higher for elderly women who are obese due to increase in amount
of water in the FFM (Segal et al., 1987).

Baumgartner ef al. (1991) looked at the effect of criterion estimates on prediction equations
and found significant differences between two and four compartment model estimates of
body composition. In their study they advised that equations predicting body composition
should be calibrated against estimates from multicompartment models such as

hydrodensitometry, “H,0 dilution and dual photon absorptiometry. These estimations are

46



however of a greater importance in studies on energy metabolism and body composition
(Deurenberg et al., 1989) but are impractical for field studies. Hence until any of the
equations derived from multi-compartment models are cross validated, for many field and
community based studies, the techniques derived from two-component approach are the
only appropriate means of body composition measurement (Reilley ef al., 1994). One of the
main functions of anthropometric measurements is to calculate body fatness. Body fat is
usually assessed by measurement of skinfold thickness, limb or trunk circumference and

body mass index

2.4.1.1 Skinfold thickness

Skinfold thickness, sometimes called ‘fat fold® thickness, is actually the thickness of double
folds of skin and subcutaneous adipose tissue at specific sites on the body. Skinfolds
provide a simple and non-invasive method for estimating general fatness and can help in
characterisation of the distribution of sub-cutaneous adipose tissue. It is one of the
commonest methods of assessing percentage body fat in humans, especially in field studies.
Equations by Dumin and Womersley (1974) and Jackson and Pollock (1978) are most
commonly used to calculate percentage of fat from skinfolds. Skinfold thickness is simple to
measure and provides a reasonably accurate assessment of body fatness and form an
important part of estimation of nutritional status (Dumin et al., 1997). The six most widely
used skinfold sites are biceps, triceps, suprailiac, subscapular, thigh and calf. Although
individual or combinations of skinfolds may be used to indicate regional distribution of fat
(Wit et al., 1984), the most important aspect is to take repeated measurements on the same
side. Absolute skinfold thickness can be used directly for comparisons with reference tables
(Burr and Phillips, 1984). Dumnin and Womersley (1974) found that most of the single
skinfolds show the same pattern of body fat and density as sum of four single skinfolds. The
limitation of evaluating one skinfold is that a single measurement i1s a relatively poor
predictor of absolute amount and rate of change in body fat. Subscapular, suprailiac and
thigh skinfolds however require the subject to partly undress. This could be very important
for studies involving the elderly people as undressing may cause discomfort among this age
group. It was decided at the outset that only upper arm skin folds would be taken for the

present study. The measurement of skinfolds is influenced by variation in the distribution of

fat, skin thickness and vanability of compressibility with age (Heymsfield and Williams,
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1988; Martin ef al., 1992). There are no guidelines on the choice of side for bilateral
skinfold sites. A study by Womersley and Durnin (1973) showed no statistical difference

between measurements on either side of the body.
For the present study biceps (BSF) and triceps (TSF) skinfold thickness was taken on the
right side following the method described by Lohman et al. (1988). Durnin and

Womersley’s (1974) equation was used to predict percentage body fat, as their equation

shows no bias against under water weighing (Fogelholm et al., 1997).

24.1.2  Circumference measurements

Arm circumference provides an index of energy stores and protein mass. Combining limb
skinfold thickness with corresponding circumference allows calculation of muscle
circumference and areas of muscle and adipose tissue (Gumey and Jelliffe, 1973;
Heymsfield et al., 1984). The advantage of doing both the measurements is that the result
includes contribution of limb circumference; two limbs with equal skinfolds but unequal
circumferences will have different amounts of fat (Heymsfield et al, 1994). Upper arm
circumference was measured for the present study and arm muscle circumference and arm
fat area were then calculated using the equations:

Arm muscle circumference = arm circumference - (3.142x triceps skinfold  thickness)
Arm fat area = [MAC x TSF/ 2]- [3.142 x (TSF)*/ 4]

Waist circumference is an indicator of central adiposity. There are regional differences in the
metabolic activity of adipocytes (Rebuff-Scrive, 1988) and various skinfolds and
circumferences are used to characterise fat patterning (Freedman ef al., 1995). Waist
circumference is related to cardiovascular risk factors including serum lipoproteins and
blood pressure (Despres et al., 1990; Houmard et al., 1994; Pouliot ef al., 1994). Although
computerised tomography scans and magnetic resonance imaging provide accurate
measurement of abdominal adiposity (Siedell et al., 1988; Leenen ef al., 1992), these
methods are impractical for use in the field. Waist circumference 1s a simple measurement,
which can be easily and expeditiously done in field studies. It 1s a useful index of deep
adipose tissue (Borkan ez al,, 1981), which is also highly correlated with body mass index
(Kannel and Gordon, 1980). Waist circumference is also more closely related to
cardiovascular risk factors than waist hip ratio, making it a much better index of central fat

distribution (Houmard ef al., 1994; Pouliot et al., 1994).
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2.4.1.3  Body mass index

Body weight and height are two simple anthropometric measurements fundamental to the
physical description of an individual or population. Both the measures possess the virtues of
being precise (highly repeatable), accurate (close to the true value) and valid (representing
what they are thought to represent) (Norgan, 1994). Height and weight are used together as
body mass index (BMI), which is an excellent indicator of amount of body fat as a

percentage of body weight (Roche et al., 1981). BMI is a simple indicator of fat and is
calculated:

BMI =  Body weight in kg
(Height in metres)’

The following classification of BMI is used widely

BMI Body fat classification based on BMI

Less than 20 Underweight
20-25 Ideal range

25-30 Overweight
35+ Obese

The use of BMI in nutritional assessment is subject to error as it is not age or sex specific
and it does not distinguish differences due to fat, muscle and bone (Bastow, 1982). A study
by Durnin (1989) indicated that fat mass can be different in people with identical BMI. The

most obvious drawback of BMI is, it can misclassify large lean individuals as fat (Segal et
al., 1987). Loss of height with age (Hallfricsh, 1990) and increase in fat to lean ratio in the
elderly people further makes the use of BMI less reliable for elderly people.

BMI still remains the most popular index for predicting fatness and recognising malnutrition
among the elderly. This is because it has lower correlation with height and greater
correlation with skinfold thickness (Florey, 1970). Although BMI as a single parameter
cannot be used to diagnose nutritional imbalance, it is a useful adjunct to other
anthropometric measurements in nutritional status assessment. Both BMI and skinfolds
have their limitations, but used together they can successfully indicate a specific population

group’s tendency to fatness and fat distribution.
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Measurement of height of elderly people can pose problems because of change in posture or
for those who cannot stand without support. For accurate measurement of height, an elderly
person should be able to stand erect, without support with heels drawn together. Large
amounts of adipose tissue on the buttocks in many elderly persons will sometimes allow
only the heels and buttocks to touch the measuring tape of a stadiometer (Chumlea, 1991).
Arm span (2x demispan) has been shown to approximate height at matunty (Kwok &
Whitelaw, 1991). Demispan is relatively independent of age because the major part of the
measurement is dependent on the length of long bones, which do not shrink with age
(Brown and Wigzell, 1964). Although osteoarthritis may prevent adequate shoulder
abduction and full elbow extension influencing the measurement of arm length, a study by
Kwok and Whitelaw (1991) highlights that demispan is reproducible and is a versatile
measurement among the elderly adults whose height measurement poses a problem. The
COMA report (DoH, 1992) has made recommendations for alternative measures of height
such as demispan, to be included as a part of all nutritional surveys of the elderly. Whilst
there are other alternative measurements for height such as such as knee height, demispan is
less intrusive and has been shown to have a considerably greater correlation with height
than knee height (Chumlea, 1985). For the present study, demispan was measured for all
respondents.

The indices used to predict body fatness using demispan instead of height are mindex and

demiquet, collectively referred to as BMI(ds).

Mindex = Weight in kg
Demispan in m
Demiquet = Weight in kg

(Demispan in m)°

2.4.14  Technical error of measurement

There is a considerable scope for error in the use of any of the several anthropometric
measurements to assess nutritional status. Errors can be introduced due to faulty technique,
variation in distribution of fat, variability of skin compressibility and variation in water and
potassium content of fat free mass. Replication of measurements is almost routine for

researchers who use anthropometry, but data are rarely accompanied by technical error of
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measurement (TEM), which can give information on accuracy and replicability of these
measurements (Frisancho, 1990). One of the reasons for this seems to be lack of
standardised terminology to describe such data (Cameron, 1986). TEM is the standard
deviation of error, which 1s used to assess the repeatability of a measurement by one or
more observers. TEM is obtained by repeating a measurement on the same subject, either by
same observer (intra-observer) or by two or more observers (inter-observer). Although
there are data on interobserver TEM (Chumlea et al,, 1984), information regarding intra-
observer TEM for the elderly is lacking.

During the pilot study intraobserver TEM for height, weight, skinfold thickness and
demispan was calculated for 33 elderly people. Two measurements were recorded for each
respondent; the difference between duplicate measurements for each respondent was

calculated and entered into an equation by Ulijaszek and Lourie (1994).

Intraobserver TEM = > D’

2N

D = difference between measurements, N= number of individuals measured.
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Table 2.1 Intraobserver TEM for elderly pilot population', and reference data for

intraobserver and interobserver TEM for comparison

-T

Measurement | Intraobserver TEM Intraobserver TEM Interobserver TEM
| Pilot sample | Reference data | Referencedata |
Height (cm) 0.54 0.7° Male 0.17
| Female 024"
Weight (Kg) 041 no data Male 0.03
Female 0.03"
T 1 T
Demispan (cm) | 0.63 | no data * no data |
MAC (cm) 0.04 034° Male 0.5
1 | Female 0.10°
TSF (mm) 02] 0.80° Male 082
| Female 090" |
BSF (mm) 0.23 0.20-0.60° no data

"For characteristics of stﬁdy population see Annexe 1 MAC Mid arm circumference, TSF Triceps skinfold
thickness, BSF Biceps skinfold thickness

a (Speilman et al., 1973) . b (Chumlea et al.. 1984): ¢ (Frisancho. 1990): d (Meleski, 1980).

Although TEM for standing height was low (0.54 cm), measurement of height was
problematic due to increased curvature of the spine, which was common among the pilot
sample. Inability to stand without support (n=2), arthritic hip joint (n=1) and prosthetic
knee joints (n=2) also caused difficulties. Large amounts of fat on the buttocks and stooping
posture, only allowed the heels and buttocks to come in contact with the measuring scale of
the stadiometer and did not allow the head plate to be accurately positioned. Due to these
difficulties a custom made stadiometer with head plate extended by two inches was
designed and produced (CMS Weighing), to measure the standing height of the
respondents. The TEM for weight for the pilot was higher than that recorded by Chumlea e?
al., (1984), this could be due to different conditions for measurement (allowance for
clothes, state of undressing etc), but Chumlea ez al. (1984) gives no details.

Apart from three obese respondents of the pilot study, measurement of skinfold thickness
was easy, convenient and quick. Compared to data from other studies the intraobserver

TEM for TSF thickness was low (0.21 mm). The calculation of percentage of fat of the
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pilot sample using BMI gave a significantly higher value than using SFT. This finding was in
agreement with the findings of Reilley er a/. (1994)

The TEM for demispan at 0.63cm was higher than that for standing height and this was
attributed to use of ordinary circumference tape to measure demispan of the pilot sample,
which made 1t very difficult to position the tape correctly. The tape was hence modified to
include a hook at one end to fit between the web at the base of middle and ring finger of the
respondent to leave the researcher free to position the other end over the sternal notch

The pilot study thus highlighted that all the anthropometric measurements were highly

reliable and could be easily performed on elderly people.

2.4.1.5 Summary of anthropometric measurements used for the study
Table 2.2 summarises measurements and indices that were used to assess nutritional status
of elderly respondents of the main study.

Table 2.2 Summary of anthropometric indices for the main survey

Anthropometric Measurement Indices of Nutritional Status
Height ! (a) Body Mass Index
Weight (b) Mindex & Demiquet |

Demispan
Waist Circumference Fat Patterning / Fat Distribution
Triceps Percent Body Fat
Biceps Arm Muscle Circumterence
Arm circumference Arm Fat Area
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3.4.1.6 Procedure for taking anthropometric measurements

Height

Height was recorded using a portable stadiometer that was light and compact and had a
spirit level attached to the head plate (CMS Weighing, London). The stadiometer was
customised by CMS Weighing, London, to overcome the problems encountered with height

measurement during the pilot study. For the measurement of height the respondents were

asked to remove their shoes and stand as erect as they could with their head in Frankfort

Plane. Height was recorded to the nearest 0.1 cm.

Weight

Wearing light indoor clothing, the respondents were weighed without shoes. Soehnle
electronic scales (CMS Weighing, London) were used to record weight to the nearest 100
grams. Calibration of the scales against a beam balance using a 10 kg weight was done at
the beginning and at the end of the study (nine month interval). The scales were found to be

accurate

Demispan

Demispan was measured using a special metallic retractable tape (CMS Weighing, London)
with a hook at one end. Special demispan tape was used due to problems faced while
recording demispan with an ordinary tape during the pilot study. The same type of tape was
used to measure demispan for the Health Survey of England (White e al., 1993). Demispan
was measured with the respondent standing with his or her back to a wall, nght arm
outstretched maximally and laterally at shoulder level, in contact with the wall and palm
facing forward. With the hook resting between the middle and the index finger, one reading

was taken at the sternal notch.

Waist circumference

Lohman et al. (1988) recommended that waist measurement should be recorded with
subject wearing little or no clothing. As undressing can cause considerable discomfort
among elderly people, waist was measured over the thinnest layer of clothing. The

respondents were asked to stand erect with abdomen relaxed, feet together and arms by the
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sides. One measurement was taken at the narrowest part of the torso at the end of a normal

expiration.

Mid arm circumference

Mid arm circumference (MAC) was measured on the right arm while standing and with the
arm hanging freely on the side and palm facing the right thigh. The respondent was then
asked to flex his or her arm at 90 at the elbow with the palm facing upwards. A small mark
was made half way between the tip of the acromion and the elbow. Three readings of mid

arm circumference were taken to the nearest millimetre.

Biceps skinfold

Biceps skinfold thickness was recorded using Harpenden skinfold callipers (CMS Weighing,
London) The respondent was asked to stand with arms relaxed on the sides and palms
facing anteriorly. A reading was taken to the nearest 0.2mm, on the right side at the level
marked for mid arm circumference, approximately 4 seconds after applying the callipers.

Three readings were taken and an average was calculated.

Triceps skinfold
Standing behind the respondent three triceps skinfold readings were taken to the nearest
0.2mm. Harpenden callipers were used (CMS Weighing, London) and recording was taken

four seconds after applying the callipers at the level marked for measurement of MAC.

2.4.2 Blood pressure

The protocol for measuring blood pressure outlined in the Health Survey of England (White
et al., 1993) was followed and respondents were divided into four categories according to
their blood pressure and whether they took medication for raised blood pressure.
Normotensive untreated. Systolic blood pressure less than 160 mm Hg and diastolic less
than 95 mm Hg, not currently taking drug(s) prescnbed for high blood pressure.
Normotensive treated. Systolic less than 160 mm Hg and diastolic less than 95 mm Hg,
currently taking drug(s) prescnibed for high blood pressure.

Hypertensive treated: Systolic greater than 159 mm Hg and /or diastolic greater than 94
mm Hg, currently taking drug(s) prescribed for high blood pressure.
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Hypertensive untreated: Systolic greater than 159 mm Hg and / or diastolic greater than 94

mm Hg not currently taking drug(s) prescribed for high blood pressure.

2.4.2.1  Protocol for measuring blood pressure

Blood pressure was recorded during the first visit, after administering the socio-
demographic questionnaire and explanation of procedure for recording food intake in the
dietary diary, which took approximately 20-25 minutes. This was done to conform as
closely as possible to the “30 minute rule”, according to which the respondent should not
have eaten, smoked or had an alcoholic drink in the past 30 minutes (White et al., 1993).
The respondent was asked to remove jumper or cardigan. If he/she was wearing a long
sleeved shirt, this was rolled up, making sure it did not restrict the circulation of blood in
the arm. If this was likely the respondent was asked to slip their arm out from the sleeve for
the measurement. The respondent was seated relaxed with feet flat on the floor for at least
five minutes before the measurement began. During this time the procedure was explained
to the respondent and any questions answered. Although taking the mean of three readings
gives a better picture of the blood pressure status of a person. Due to the fact that the
reading was to be taken in the respondent’s home, under relaxed conditions, the decision to
take one reading was made to reduce interview time. Studies have shown that although
baseline blood pressure (usually three readings taken at interval of one minute between each
reading), gives a more reliable blood pressure reading. There is also evidence that screening
blood pressure (one reading taken at the beginning of any study) is well correlated with long
term blood pressure status of a person (Carroll et al., 1995). The respondent was seated 1n
a chair with his/her arm on an arm rest to bring the antecubital fossa to approximately heart
level. Using an automated blood pressure monitor (TM Omron HEM-704C), one
measurement was taken on the right side. The cuff was placed on the right upper arm with
the lower edge of the cuff 2cm above the elbow crease and the green cuff marker positioned
over the brachial artery. The cuff was tight enough to admit two fingers between the cuff
and the respondent’s arm. The respondent was asked to relax his/her arm with the palm
facing upward. The pressure value switch was set and one reading was taken for each

person.
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2.4.3 Dietary intake

Keeping dietary records requires high degree of skill and co-operation from people. Co-
operation rates in excess of eighty percent have been achieved from randomly selected
samples that recorded estimated weights of foods over a period of 4-7 days. If a precise
measure of an individual’s intake is required then records of longer duration are needed
which are likely to reduce the compliance (Bingham, 1987; Nelson, 1988). Despite a range
of methods available, measuring a person’s habitual dietary intake remains a major challenge
and a seemingly straightforward task is fraught with difficulties as the list of factors that
might introduce an error into the simplest of measurements seems to be endless. If the aim
is to measure habitual intake then the Heisenberg’s principle of uncertainty must be taken
into account; if you stop to measure something, you change its behaviour (Bingham &
Nelson, 1991). Although there is a wide range of methods available to assess food intake, it
seems that no direct measure of what people eat will provide a true picture of their dietary
habits (Bingham & Nelson, 1991). A clear definition of the objectives and respondent
profile, study environment and time and resources available are very important factors
towards deciding on method of dietary assessment. All methods to assess dietary intake
have their strengths and weaknesses and no one method can be universally applied. The
validity and reliability of a method also has a major influence on its choice and it cannot be
assumed that a proven method will inevitably produce useful results (Hackett et al., 1985).
Studies have used one dietary assessment method to validate the other, but if two methods
seem to give similar results they may do so because they have common errors.

Dietary intake can be assessed using a number of methods and these can be broadly divided
Into:

Methods based on past intake (retrospective dietary assessment)

Methods based on present intake (current dietary assessment)

2.4.3.1 Retrospective dietary assessment methods
(i) Twenty four hour recall g

(i1) Diet history

(ii1) Questionnaires

Retrospective methods are known for their ease of administration but the main criticism for

all methods based on recall is that they rely on the accuracy of a subject’s memory. Dietary

57



mis-reporting is also a greater problem with these methods as it is easier to make incorrect
statements about food intake and habits during an interview than it is to alter actual

consumption during the course of dietary recording (Bingham and Nelson, 1991).

(1) Twenty four hour recall

The subject is asked, through a series of questions, to describe all food and drink consumed
24 hours prior to the interview. This information can be quantified using food models or
photographs. Cambell and Dodd, (1967) reported a 25% higher dietary intake with
interviewer probing, however ill judged leading questions may introduce bias (Bingham &
Nelson, 1991), Twenty four hour recall causes little respondent burden, can be easily and
quickly administered, and does not rely on the subjects’ literacy or numeracy skills. It 1s
however important to understand how information is stored in the person’s memory and
how it is retrieved and reported to the investigator (Thompson and Byers, 1994).
Considerable probing and detailed enquiry may be needed to retrieve information, leading to
increase in respondent and interviewer burden (Marr, 1971). Cognitive influences on dietary
reporting have been discussed by Dwyer ef al. (1987) and Smith ef al. (1991) and 24 hour
recall may not be suitable for the elderly as it relies on short term memory. Cambell and
Dodd, (1967) showed that older people can omit as much as 35% of their energy intake and
grossly underestimate the intake of ascorbic acid. The major disadvantage of 24-hour recall
method is that it does not provide reliable estimate of an individual’s intake because of day-
to-day variation. Hence information on ‘yesterday’s’ intake reported for 24-hour recall may

be not be typical of the subject’s habitual diet (Webb & Copeman, 1996).

(i) Diet history

Typically diet history method of assessing food intake is a combination of 24-hour recall,
food frequency questionnaire and a three-day record (Burke, 1947). Diet histories are better
suited to clinical settings and are often used when the subjects cannot be interviewed in their
own home. This method poses considerable respondent burden and is prone to interviewer
bias (Bingham & Nelson, 1991). Subjects are more likely to overestimate how often they
consume certain foods (Bingham, 1987) and they are more likely to recall diet that relates to
the immediate past and not necessarily to the period of interest (Bingham & Nelson, 1991).

The length of the interview may also cause problems. This method is particularly unsuitable
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for estimating dietary intake of elderly people because they are prone to digression and may

become fatigued or frustrated by a long interview (Kelsey et al., 1989).

(111) Questionnaires

Questionnaires are the most widely used tool f