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Abstract

Introduction
.Demographic projections indicate that there will be an increase in the number of

elderly people over the next century. This has major implications for the caring sector 

as requirements for care increase with age. Nutrition has a vital role in the
. r

maintenance of health and quality of life. However, nutritional care may have a low 

priority in some long-term care settings. A higher than expected prevalence of low 

body weight and inadequate dietary intake in long-term care has raised concern due to 

the morbidity and mortality associated with it. This study aimed to examine the 

nutritional status of elderly NHS continuing care residents, assess the nutritional 

adequacy of the diet offered and consumed and examine the environment where they 

ate.

Methods
Four establishments providing care for elderly NHS continuing care residents were 

randomly selected. All NHS long-term care residents, providing consent, aged 60 

years and over, in care for 3 months or more, not terminally ill or having a 

malabsorptive disorder, having all limbs, not on tube feed, liquidised or fluid 

restricted diets were included. Nutritional status was assessed by one trained observer 

using standardised anthropometric techniques to calculate; estimated height (from 

knee height); arm muscle area (AMA); arm muscle circumference (AMC); corrected 

arm muscle area (cAMA); body mass index (BMI). Results were compared to 

published UK elderly anthropometric reference data-sets and commonly used criteria 

to define undernutrition. The nutritional content of the diet offered and consumed was 

assessed using three day weighed dietary record in a randomly selected 66% of the 

subject group. Data were analysed using a computerised dietary assessment 

programme and assessed for adequacy by comparing mean results to age and gender 

specific UK dietary reference values and estimated energy expenditure (ETEE) as 

calculated using BMR x PAL 1.3 and PAL 1.5. Functional ability was assessed using 

an activity of daily living scale (ADL) and cognitive ability assessed using a mini 

mental test (MMT). The physical and social environment where subjects ate was 

observed and described. One and two tailed4-tests were used to identify differences,
' ■ ■■-''’■'‘I-

p-values less than 0.05 were considered sighi^cant.
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Results

From 196 subjects identified (49 males, 147 females; mean age 82.5 years; mean 

length of stay 28.8 months), 132 participated in the dietary survey. Subjects had 

multiple medical problems; most were dependent (mean ADL score 33/100; SD 33) 

and the majority (76%) had some cognitive impairment (mean MMT score 4/10; SD 

3.3). Men were significantly heavier (mean weight 63.4Kg; *SL>10.5Kg) than women 

(mean 53.3Kg: SD 11.5Kg); taller (mean estimated height 165.3cm; SD 5.9cm) than 

women (mean 151.3cm; SD 5.6cm); had larger AMC (mean 227.1mm; SD 25.9mm) 

and AMA (mean 4154.4mm^; SD 931 9mm^) and cAMA (mean 31.6cm^; SD 9.3cm^) 

compared to women (AMC mean 202.7mm; SD 28.0mm; AMA mean 3333.5mm^; 

SD 952.2mm^; cAMA mean 26.9cm^; SD 9.5cm^). Women had significantly larger 

triceps skinfold thickness (TSK mean 12,3mm) than men (mean 9.8mm) and no 

significant differences in BMI were detected (men mean 23.2, women mean 23.3). 

Compared to the reference percentiles of Burr and Phillips (1984) and Lehmann et al 

(1991), the study group was leaner: for BMI 8% were below 5^ percentile and 15% 

below the 10^ percentile; for TSK 7% were below the 5*̂  percentile and 11% below 

the 10*; body weight was significantly lower than reference (p<0.001). However, 

females aged 80 years and over appeared to be more muscular than the reference as 

AMA at the 50* percentile was significantly higher (p<0.001) than reference. 

Anthropometric trends such as decreasing weight, fat and fat free mass with 

increasing age were identifiable within the study group. The prevalence of 

undernutrition varied depending on the criteria used (11% using cAMA; 14% using 

BMI and/or cAMA; 24% using BMI alone). Energy content of diet offered (males 

mean 8.1MJ/d; SD 1.7MJ/d; females mean 6.9MJ/d; SD 1.2MJ/d) was significantly 

below the estimated average requirement (EAR) for energy and as a group was below 

estimated total energy expenditure PAL x 1.5 but not PAL 1,3. Energy intake (males 

mean 6.7MJ/d; SD 0.72MJ/d; females mean 5.3MJ/d; SD 1.3MJ/d) was significantly 

below the EAR and ETEE but not basal metabolic rate (BMR). Fluid, non-starch 

polysaccharide, vitamin D and potassium were inadequate in the diet offered and 

folate and iron also in the diet consumed. Failures in providing appropriate choice in 

meal, snack and drink provision, poor physical environment and lack of nutritional 

screening were identified.
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Discussion

The information collected suggests that similar anthropometric trends appear to exist 

between elderly groups in different geographical areas such as decreasing weight and 

body mass with age but, absolute values differ. This suggests that the reference data 

available may be inappropriate. The study group appeared leaner and more muscular 

than the reference. The prevalence of nutritional status varied from 11-24% depending 

on the criteria used. This prevalence appears high compared to free living elderly and 

either similar or lower than other elderly long-term care groups. The lack of a gold 

standard definition for undemutrition and appropriate reference percentiles has 

important implications for screening and identifying undernutrition. Energy consumed 

was inadequate compared to the EAR and ETEE, this may explain the prevalence of 

undernutrition and the inadequate nutrient content of the diet. Intakes may have been 

influenced by various social and environmental factors, which may have placed the 

group at nutritional risk.

Conclusion
The group seem at risk of undernutrition from lack of nutritional screening, 

inadequate diet and various environmental factors. The group was leaner but more 

muscular than community reference groups and the prevalence of undernutrition was 

higher than community free-living elderly. Further research is required on appropriate 

reference percentiles, criteria for identifying undernutrition and environmental risk 

factors.

Recommendations

Various recommendations were made to the Health Board and Trust Management 

Teams which required multi-disciplinary input and change in aspects of nutritional 

care. Recommendations included: redesigning menus making them more appropriate 

for the elderly (both nutritionally and culinary); implementation of nutritional 

screening; nutritional education of ward staff; vitamin D supplementation; 

environmental improvements; identifying, recording and taking account of residents’ 

meal, snack and drink preferences.
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1. Introduction - Ageing, nutrition and long term care

1.1 Population trends

It is well known that the numbers of elderly people are increasing. Demographic 

projections show that the number of people aged over 65 years will change relatively 

little, however there will be a 7% increase in those aged 75-84 years, and a 34% 

increase in over 85 year olds (Laing and Buisson, 1994). This trend has been 

maintained throughout this century. In 1900, within the UK, there were 58 000 people 

aged 85 years and over, this increased to 876 000 in 1991 and is expected to increase 

to 1.2 million by 2001, with a peak of over 3 million expected in 2056 (Laing and 

Buisson, 1994). This increase in life expectancy has been primarily due to the cure 

and prevention of diseases through better living conditions and improved medical 

care. This upward trend in the population has left society with a large and growing 

challenge in providing both social and health care for this older adult population 

(Evans et al, 1984).

It is well known that elderly people’s need for care increases with age (Katz et al, 

1983; Laing and Buisson, 1994). Therefore, the numbers requiring short and long­

term care are set to rise in the future. One local study by Womersley (1987) in 

Glasgow indicates this (see Table 1).



Table 1: Accommodation trends in Glasgow (Womersley, 1987)

Age Group (Years) % Individuals in Institutional Care

65-74 2.4

75-84 6.5

85+ 20.4

In recent years, some changes have occurred in the type of provision of care for the 

elderly. In a 5 year period from 1981 to 1986 there was a 21% increase in the number 

of registered private nursing homes within the UK (Registered Nursing Homes 

Association, 1980, 1985). Also, due to the publication of the 1993 Community Care 

Act, there has been a transfer of responsibility from the NHS to Local Authority for 

ensuring the provision of care. One of the main aims of the act was to ensure that 

people did not remain in hospital care unless there was a specific continuing medical 

need. Therefore, the Act placed a greater emphasis on the provision of care in the 

community. What has been seen as a result is a higher dependency level of residents 

in receipt of hospital continuing care. This was demonstrated in a comparative study 

of institutionalised elderly in Fife (Carter et al, 1992). The study assessed the 

dependency levels of 441 elderly people in NHS long term care, 488 people living in 

private nursing home care and 637 in local authority residential care. Results 

indicated that the most dependent were in hospital care, the most able in residential 

homes, with private nursing homes accommodating elderly people with intermediate 

dependency levels (Carter et al, 1992).

:

,
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Unfortunately the history of NHS long-term care has been punctuated by a series of 

public revelations of major inadequacies. Recurrent deficiencies have been described 

in a recent report, such as unsuitable buildings, batch treatments, lack of privacy.



fixed routines, inactivity and boredom (British Geriatric Society, 1992). It is 

important to note that this report did not make any reference to mealtimes or 

nutritional care which have been indicated as being inadequate in long term 

institutional care (Department of Health (DoH), 1992).

Lengthening life may seem laudable if quality of life is maintained but if the later 

years are spent in institutional care where quality of life, health and intellect can 

decline then the reasons why this is the case require to be addressed. Therefore, the 

priority in the fiiture should not only be to increase the length of life but also to 

maintain an adequate quality of life and health status so that the later years can be 

enjoyed. Nutrition plays one part in leading us to this goal. Quality of life, as far as 

food and nutrition are concerned, means improving health and functional ability with 

good nutrition and enjoyable meals.

1.2 Nutrition and health in old age

Nutrition has been recognised as an important factor in influencing the functional 

outcome of ageing (Munro, 1992) as has the effect ageing has on nutrition. Cross- 

sectional data have indicated that height, body weight, lean and fat mass decrease 

with increasing age (Bannerman et al, 1997; Delarue et al, 1994; Lehmann et al, 1991; 

Burr and Phillips, 1984). However, there is a lack of basic information on anatomical 

and anthropometric data in the elderly (DoH, 1992; Durnin, 1983).



1,2.1 Anthropometry

The density of the skeleton has been found to decrease with age which has been 

mainly attributed to a fall in mineral content within the skeleton (Durnin, 1983). 

Various factors have been implicated in this decrease, such as reduced activity and 

calcium intake (Durnin, 1983). The change in height is a result of pathological 

abnormalities such as kyphosis, vertebral collapse and loss of disc height which are 

common in elderly groups (DoH, 1992). Assessing height accurately in the elderly is 

therefore difficult and sometimes impossible using normal methods (standing height 

measurements). Estimates of height are frequently used.

Arm span or knee height can be used to estimate the stature of individuals. Arm span 

has been found to alter less with age than height (Bassey, 1986) and is highly 

correlated with stature ( Haboubi et al, 1990). However, it can be difficult to measure 

in individuals with chest deformities, upper limb arthritis and the bed bound. 

Alternatively, knee height is relatively easy to obtain in those who cannot stand and 

does not alter with age. Knee height has been shown to have acceptable accuracy, 

reliability and produces unbiased estimates of stature for groups (Bannerman et al 

1997; Chumlea et al, 1985).

Due to the lack of a gold standard for assessing height, different methods are 

employed by researchers. For example, in three cross-sectional studies of elderly 

people living within the community, standing height was used to assess 1500 elderly 

Welsh individuals (Burr and Phillips, 1984), knee height was used in assessing 188 

elderly people residing in Edinburgh (Bannerman et al, 1997) and demispan (half 

armspan) was used in a study of 890 subjects from the Nottingham area (Lehmann et 

al, 1991).



Within the UK, body mass tends to increase throughout middle age due to an 

accumulation of fat, and thereafter it declines along with lean body mass (DoH, 

1992). Decreasing body mass (fat and fat-free mass) in the elderly has been measured 

by decreasing weight, body mass index (BMI), triceps skinfold thickness (TSK) and 

mid-arm circumference (MAC) (Bannerman et al, 1997; Delarue et al, 1994; 

Lehmann et al, 1991; Burr and Phillips, 1984). Although similar anthropometric 

trends are recognised in each cross-sectional study, absolute values differ which may 

be as a result of geographical differences or secular trends (Bannerman et al, 1997; 

Delarue et al, 1994). More research is required to assess why these differences are 

apparent between different geographical areas. As large differences are apparent there 

is a definite need for more representative elderly body composition data to be 

developed and clinically defined criteria for those undernourished or at nutritional risk 

established.

1.2.2 Undemutrition in the elderly

Undemutrition and not overnutrition has been agreed to be the main cause for concern 

in the elderly, particularly for those with acute or chronic illness and those who are 

hospitalised or institutionalised (DoH, 1992). This is primarily due to the increase in 

morbidity and mortality associated with undemutrition compared to moderate obesity 

(Potter et al, 1988; Mattila et al, 1986). Muhlethaler et al (1995) indicated from 

analysing deaths over a 4.5 year period of 219 geriatric patients that protein-calorie 

malnutrition indicators were independent risk factors predicting decreased length of 

overall survival. Kemm et al (1984), in a series of 304 admissions to a geriatric unit, 

found weight, MAC, TSK, albumin, retinol binding protein and plasma retinol were 

all significantly lower in patients who died.
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It is now well established that undemutrition impacts on both physiological and 

biochemical systems leading to impaired immune response and respiratory function, 

delayed wound healing and overall increased complications, longer rehabilitation and 

greater length of hospital stay (Windsor et al, 1988; Kelly et al, 1984; Bistrian, 1977; 

Sullivan et al, 1990; Heatley et al, 1979; Hanson et al, 1992; Dionigi et al, 1979; 

Potter et al, 1995; Robinson et al, 1987).

In view of the importance of the adverse clinical effects of undemutrition, it is 

concerning to find a higher prevalence of undemutrition in elderly long term care 

compared with the free-living elderly. In the elderly population, the DHSS survey of 

1972/73 indicated that 18.3% of elderly men and 11.5% of elderly women were ‘thin’, 

defined as a body mass index of less than 20. In a study by Fevre (1993) in a group of 

18 long stay elderly people in Glasgow, 39% were identified as undernourished using 

the same criteria. Larsson et al (1990) found a 29% undemutrition in a study of 501 

elderly long stay residents. In a report from the DoH (1992) it was suggested that 

energy intakes may be inadequate and low body weights were common within 

institutional elderly and there was a need for more research into addressing the 

possibility of “institutional starvation” amongst this group.



1,2.3 Defining undemutrition

There is a requirement for more accurate elderly body composition data and well 

defined criteria for undemutrition or where nutritional risk is great (Bannerman, 1997, 

Pennington, 1997), due to the poor clinical outcome associated with undemutrition. In 

the study by Friedman et al (1985), the cut-off levels of corrected arm muscle area 

(cAMA) to define severe wasting undemutrition were determined after consideration 

of UK, New Zealand and USA data on the elderly. Of 201 subjects aged 65 years and 

over, 10 subjects were identified as undernourished using the criteria developed and 

this group were found to have a much higher 90-day mortality than the 191 normally 

nourished subjects (50% versus 16.2%). Potter et al (1995) indicated in a random 

sample of 69 acutely ill geriatric assessment patients that episodes of sepsis occurred 

significantly more often in the severely undernourished group (p < 0.04) than the 

normally nourished group. Larsson et al (1990) found in a study of 501 long-stay 

elderly that the mortality rate among the undernourished group was higher than the 

well nourished group (p < 0.01).

At present researchers use different criteria for defining undemutrition, as there is no 

gold standard or satisfactory tool for measuring undemutrition (Pennington, 1997, 

Gibson, 1990). For example. Potter et al (1995) used both BMI cAMA in the study 

involving acutely ill geriatric assessment patients and found that 22% were 

undernourished (BMI < 5* percentile) and that 31% of men and 27% of women were 

severely undernourished (cAMA < 16cm^ for men and <16.9cm^ for women). Fevre 

(1993) in a the study of long stay elderly in Glasgow, used a BMI < 20 and Larsson et 

al (1990) defined undemutrition as residents having three or more of the following: 

found a rate of 29% undemutrition in elderly long stay residents:



Weight index (proportion of ideal body weight) <80%

TSK (women) <=12mm

TSK (men) <=6mm

AMC (women 79 years or under) <=19cm
(women over 79 years) <=18cm

AMC (men 79 years or under) <=23 cm
(men over 79 years) <=21cm

prealbumin (women) < 0.20g/l

prealbumin (men) <0.26g/l

serum albumin <36g/l

Gibson (1990) details how the use of one or more classification system for identifying 

malnutrition within one population can produce some contradictions, depending on 

the measurement, the reference limits or the cut-off points selected. Standardising 

methods of evaluating anthropometric indices are essential for assessing the 

nutritional status of population groups and identifying malnourished individuals 

(Gibson, 1990).

1.2.4 Assessment of undemutrition

The result of using different criteria to define undemutrition is likely to be spurious 

variations in the prevalence rate of undemutrition between studies, and this is 

addressed in this thesis. The question of how to define undemutrition is important for 

individual patients (eg screening of patients for undemutrition), for audit, and for 

research (Bannerman, 1997). Nutritional assessment systems use a variety of methods 

to characterise each stage in the development of a nutritional deficiency state (Table 

2). Several different methods to assess nutritional deficiency such as dietary.



anthropometric, functional, clinical, biochemicaVhaematological are employed either 

alone or in combination (Gibson, 1990).

Table 2: Generalised scheme for the development of a nutritional deficiency (Sahn et 

al, 1984)

Stage Depletion Stage Method(s) Usedi

1 Dietary inadequacy Dietary

2 Decreased level in reserve tissue 

store

Biochemical

3 Decreased level in body fluids Biochemical

4 Decreased functional level in tissues Anthropometric/biochemical

5 Decreased activity in nutrient 
dependent enzyme

Biochemical

6 Functional change Behavioural/ physiological

7 n Clinical symptoms Clinical

8 Anatomical sign Clinical

1.2.4.1 Dietary assessment of nutritional status

Dietary assessment identifies the first stage of a nutritional deficiency. The dietary 

intake of one or more nutrients will be inadequate at this stage through either a 

primary deficiency (low levels in the diet) or a secondary deficiency. In a secondary 

deficiency, the diet appears to meet the individuals nutritional needs but factors such 

as drugs or disease state interferes with digestion, absorption, utilisation or excretion 

of nutrients (Gibson, 1990). Methods of assessing dietary intake vary depending on 

whether individual, group or populations are being assessed. Table 3 indicates a 

selection of dietary assessment methodologies to estimate either usual nutrient intake 

or the pattern of food use of free-living subjects (Beaton, 1982).



Table 3: Methodology tp estimate usual nutrient intake (Beaton, 1982)

Desired information Preferred approach

Actual nutrient intake over finite time 
period (eg in a balance study)

Chemical analysis of duplicate meals or 
calculated intake from weighed food 
records

Estimate of usual nutrient intake in free 
living subjects

Group average

Proportion of the population ‘at risk' 
based on individual intake, for correlation 
or regression analysis

One day intake with large number of 
subjects and adequate representation of 
days of week
Replicate observations of intake or diet 
history
Multiple replicate observations on each 
individual

Group or individual pattern of food use 
indicating proportion of population with 
particular pattern

Food frequency questionnaire

Average use of a particular food or food 
group for a population

Food frequency questionnaire or a one- 
day intake with large number of subjects 
and adequate representation of days of 
the week

:

Each method of gathering usual food or nutrient intake has its limitations and none is 

devoid of systematic errors, or prevent alterations in the usual food habits of subjects. 

As with nutritional assessment in general there is no ideal dietary assessment method, 

the choice depending primarily on the objectives of the study (Gibson, 1990).

A recent study in long stay elderly patients, using a three day weighed dietary survey, 

found energy intakes were in good agreement with measured total energy expenditure 

indicating both that the dietary technique was accurate, and that patients were in 

energy balance, as confirmed by body weight and composition not altering markedly 

during the experimental period (Reilly et al, 1995), Basiotis et al (1987), found that 

intakes of micronutrients such as vitamin C varied considerably between individuals 

and between days. The number of days required to estimate the true average 

consumption of micronutrients for a group or individual has been found to vary
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between 4 and about 44 days depending on the nutrient but, in general, fewer for 

energy and macronutrients than for micronutrients. However, the Basiotis (1987) 

study was conducted in young adults with a lifestyle (and therefore diet) which varied 

considerably more than institutionalised elderly. In Barnes and Hodkinson's study 

(1988), of 15 clinically stable long stay elderly patients, no significant differences 

were found in the mean intakes of the group for any of the micronutrients (potassium, 

calcium and vitamins C and D) and macronutrients (energy, protein, carbohydrate and 

NSP) studied using 2-3 day weighed dietary record and a 7 day weighed dietary 

record. With the exception of NSP no differences were found between weekdays and 

weekend days, nor between the days of the highest and lowest intake, nor between the 

first part and the second part of the week. Day to day differences in the group's NSP 

intake were observed only on the highest and lowest days intakes. All observations 

for 3 days or more gave results within 5 per cent of the 7 day average indicating that 3 

or 4 day observation periods provide a very good approximation to 7 day values for a 

group. There were significant between-individual variations although estimates for 

energy over a 3 or 4 day period appeared acceptable (Barnes and Hodkinson, 1988).

Systematic and random errors occur in food composition tables and nutrient databases 

which are used to calculate the nutrient content of the weighed dietary surveys. 

Systematic bias occurs due to the wide variation in all foods, but particularly certain 

fortified and manufactured foods. Random and systematic errors can arise in food as 

nutrients vary with the season or the stage of ripeness. Such errors must be recognised 

when reporting on the findings of any dietary survey which has calculated nutrient 

intakes based on food composition tables (Gibson, 1990). Also, nutrients losses from 

cooking and storage are not taken into account. Vitamin C and folate losses have been
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found to be high in long-stay establishments (Lowik et al, 1993) with losses as high as 

75% for some green vegetables (Jones et al, 1988).

1.2.4.2 Laboratory assessment of nutritional status

Several of the stages in the development of a nutritional deficiency state can be 

identified by laboratory methods. Depletion of nutrients in body tissue stores may 

lead to a reduction in nutrients or in the level of metabolic products in body fluids and 

tissues, and/or in the activity of nutrient-dependent enzymes. This type o f depletion 

can be assessed by biochemical tests, and/or by tests that measure physiological or 

behavioural fimctions dependent on specific nutrients (Solomons, 1985). These tests 

are usually invasive, require special equipment and are not always easily interpreted 

(Gibson, 1990).

1.2.4.3 Anthropometric assessment of nutritional status

Anthropometric methods measure the physical dimensions and gross composition of 

the body (Jelliffe, 1966). They can be used to detect, in some cases, moderate as well 

as severe degrees of malnutrition and have the advantage of providing information on 

past nutritional history, which cannot be obtained with equal confidence using other 

assessment methods (Gibson, 1990). Anthropometric measurements are relatively 

fast, non-invasive, and require the minimum of equipment compared to laboratory 

techniques. Anthropometric measurements are of two types; growth and body 

composition (Gibson, 1990). Body composition measurements can be further divided 

into measurements of body fat and fat-free mass which make up total body mass. 

Anthropometric indices can be can be derived from either single measurements or a 

combination of measurements.
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Selection of anthropometric indices for nutritional assessment will depend on the 

study objectives. For example, to identify undernourished individuals, a screening 

system which monitors past and previous nutritional state would be more desirable 

than a nutritional surveillance system which monitors short term changes in 

nutritional status (Gibson, 1990). The latter assessment system may be more useful if 

the impact of nutrition intervention on a specific high-risk group was being assessed. 

The sensitivity and specificity of anthropometric indices are important to ensure the 

correct identification of both healthy nutritional states and depleted states. There are 

limitations to anthropometric assessment, for example it is a relatively insensitive 

method that cannot detect disturbances in nutritional status over short periods of time 

or identify specific nutrient deficiencies (Gibson, 1990).

Assessing nutritional status using body measurements in frail elderly populations is 

not entirely satisfactory because;-

1. Collecting accurate and reliable measurements from this group can be difficult and 

on occasions impossible due to the fact that a high percentage of subjects are bed 

bound (Munro, 1989)

2. There is a lack of appropriate reference data for comparison.(Bannerman, 1997).

3. Inter- and intra-observer errors for body measurements in the elderly have been 

found to be high, especially for circumferences and skinfolds of the trunk 

(Chumlea et al 1984).

To improve the assessment of nutritional status, anthropometric measurements along 

with assessments of dietary intake, medical history, laboratory measurements and 

immune testing should be employed (Munro, 1989). Unfortunately assessing all these
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parameters is often, as in this study, not practical due to time and financial constraints. 

In addition, there is no agreed method for integrating all of this information, even if it 

were possible to obtain (Gibson, 1990).

An alternative and relatively common way of determining undernutrition is to monitor 

changes in anthropometry with time. One such criteria which is indicative of 

undernutrition is a 10% change in usual body weight within 6 months (Gibson, 1990). 

However, assessing change in anthropometry of the elderly is problematic. With 

weight, alterations may be due not to changes in nutritional state but may be related to 

alterations in total body water (eg oedema, ascites). Body circumferences and skinfold 

thickness are usefiil for initial classification but might not be sufficiently precise for 

short-term follow up and monitoring. The interpretation of a small change in TSK or 

AMC is difficult while a change fi'om 25th to 50th percentile is too insensitive for 

general use (WHO, 1985).

1.2.4.4 Clinical assessment of nutritional status

A medical history and physical examination are clinical methods used to detect signs 

and symptoms associated with nutritional deficiency. However, many of the critical 

physical signs are non-specific and therefore must be interpreted in conjunction with 

other anthropometric, dietary or laboratory data before specific nutritional 

deficiencies can be described (Gibson, 1990). The medical history assessment would 

generally include descriptions of patients’ relevant environmental, social, and medical 

family history. Questions on weight loss or gain, oedema, anorexia, vomiting, nutrient 

intake, anaemia, chronic illness, surgery, medications and dietary supplements may be 

asked. This information is used to establish whether a nutrient deficiency is primary, 

arising from inadequate dietary intake, or secondary in origin due to such factors as
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drugs, disease state or dietary component. Respondent bias may occur during the 

conduct of the medical history (Gibson, 1990). The physical examination examines 

physical changes believed to be related to inadequate nutrition. However, the physical 

examination has several limitations, the most major of which is the non-specificity of 

the physical signs. This is especially the case in mild to moderate deficiency states, eg 

nasolabial seborrhea can arise from deficiency of pyridoxine, riboflavin, or niacin. 

Other physical signs such as eczema may be caused by non-nutritional factors. Other 

limitations include subjects with co-existing nutrient deficiencies who may exhibit 

multiple physical signs which confijse the diagnosis. Also, examiner inconsistencies 

have been found where examiners may record lesions in subjects with mild to 

borderline evidence of lesions while other examiners only record more severe forms 

(Gibson, 1990). This problem can be reduced with appropriate examiner training and 

standardisation of criteria for defining the signs. There is no universal set of signs and 

symptoms suitable for all ages and all countries. All these limitations of the physical 

examination confound the diagnosis, making it essential to included laboratory tests to 

confirm whether a specific nutrient deficiency is present or not (Gibson, 1990). 

Clinical symptoms only develop during the advanced stage of a deficiency and signs 

and symptoms can be non-specific. Therefore, clinical diagnosis of nutritional 

deficiency should not be relied on exclusively (Gibson, 1990).

In summary, there is no ideal method for assessing nutritional status and identifying 

undernutrition (Bannerman, 1997; Gibson, 1990). Undernutrition is common in 

hospital and institutional care (Potter et al, 1995; Fevre, 1993; Bistrian et al, 1974; 

Bastow et al, 1983; McWhirter and Pennington, 1994). The increase in poor 

nutritional status as dependency and illness increase and as individuals move into 

hospital or institutional care is now well described (Morgan et al, 1986; DoH, 1992).

15



The development of disease may be accompanied by decreasing appetite, biochemical 

and physiological changes leading to tissue wasting, and intestinal malfunction 

associated with impaired absorption of nutrients which lead to undernutrition 

(Pennington, 1997). However, there are many other factors which lead to 

undernutrition in hospital and institutional care which are not related to disease state, 

and these are briefly considered below.

1.3 Social and environmental aspects of undernutrition

A lack of awareness of undemutrition is common in hospital care. McWhirter and 

Pennington (1994) assessed, by anthropometry, the nutritional status of 500 patients 

on their admission to a Dundee Teaching Hospital, 100 of whom were to an acute 

elderly ward. They assessed case notes to determine the attitudes and practices of 

medical staff. Of the 500 patients assessed on admission to hospital, 40% were 

defined as undernourished (BMI < 20; 43% for the acute elderly group) and 

nutritional status was found to decrease throughout the hospital stay. A limited 

amount of documentation on nutrition at outpatient visits and on admission to hospital 

highlighted the problem of lack of awareness of nutrition by staff. This had been 

indicated in a previous study of 319 junior doctors in seventy hospitals. This study 

found that only 34% of doctors knew if their patients had been weighed and 60% of 

the remainder thought weight was unimportant (Lennard-Jones et al, 1995). Of 

course, recognition is made more difficult by the lack of suitable and agreed clinical 

indices of undernutrition.

Factors related to meal provision are also important but the literature is scarce in this 

area. Patients missing meals through being absent from the ward at mealtimes or the 

poor quality of the food presented to them gives rise to concern. This is believed to be
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a particular problem now because centralised kitchens can mean that no additional 

food for alternative meal choice is now available on the majority of wards. One study 

in Glasgow examined the number and cause of missed meals in a random sample of 

patients in five clinical units over a two week period. The percentage of missed meals 

ranged from 11% to 27% with breakfast being the most frequently missed and 

evening meal the least frequently missed and reasons for missed meals were because 

of clinical investigations, pre- and post-operative fasting, illness, the quality or the 

taste of the food and the lack of variety in the meals available (Eastwood, 1997). A 

study by Fenton (1989) found that patients consume more at breakfast than at 

lunchtime due to the 14 hour fast from supper to breakfast. It was indicated that the 

large amounts of food waste at lunch and evening meal was due to poor staffing 

ratios, incompatibility of pottering, staffing and catering rosters, inadequate 

equipment and lack of guidance on appropriate menu choices and the importance of 

ward practices safeguarding the nutritional status of patients. In effect, it was seen that 

management had failed to give sufficient priority to good food, well served, in 

pleasant surroundings, to improve the quality of patient lives and their nutrition 

(Fenton, 1989). Some of these problems have been identified as risk factors for 

undernutrition in long-term institutional care. Henderson (1988) found the following 

to be risk factors for undemutrition in the institutionalised elderly: previously 

housebound; poverty; cultural dietary restrictions; loss of control over food choices; 

depression; unattractive surroundings; distractions at mealtimes; inappropriate food 

timing or food temperature; need for assisted feeding; victims of abuse. Keller (1993) 

concluded after a study involving 200 elderly long stay patients that factors 

determining overall malnutrition in the elderly included environmental conditions and 

disease processes which affect the ability of patients to consume food. Slow 

feeding/eating was highly associated with undemutrition in this sample.
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Some researchers have investigated causes of poor food intake/food provision by 

undertaking intervention studies. Although useful, in many of these studies 

quantitative assessments of dietary intake have not been undertaken. For example, 

four risk factors were found to be influential in optimising the dietary intake in elderly 

patients with Alzheimer’s disease. These were skilled feeding techniques, selecting 

appropriate food consistency, providing adequate time to feed, and capitalising on the 

midday meal when cognitive abilities were at their peak (Suski and Nielson, 1989). In 

an earlier study by Melin and Gotestam (1981), several aspects of ward routines were 

changed to study the effects of the environment on the behaviour of 21 elderly 

mentally ill patients. This study indicated that communication and eating behaviour 

improved when patients were allowed more time to eat, provided with more freedom 

in their meal choice, furniture was rearranged and the surroundings were improved. 

The actual quantities of food consumed by the group was not assessed and this 

requires further investigation. Overall, it would appear that ensuring an adequate food 

intake for people in institutional care has implications for both clinical services and 

administration.

1.4 Energy expenditure

The reduction in body mass and fat-free mass with advancing age has the effect of 

reducing energy expenditure which impacts on dietary intake (Prentice, 1992; Durnin, 

1983). Total energy expenditure in the elderly may be affected in several ways but the 

most important are via reduction in basal metabolic rate (BMR), and reductions in the 

energy expended on physical activity. The cause of the decrease in basal metabolic 

rate with age has been found to be a fall in active cell mass and not a decrease in the 

metabolic activity of each cell (Prentice, 1992). In most cases total energy expenditure
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will reduce by about 10% between the age of young adulthood and about 60 years, 

and between 60 - 70 years another 10% decline has been noted (Durnin, 1983). 

However, there is some evidence to indicate that if elderly people avoid the marked 

changes in body composition which occur with age then BMR will not necessarily 

become lower (Murray et al, 1996; Keys et al, 1973; Tzankoff and Norris, 1977). 

Reduction in physical activity, either through stopping work or reduced social activity 

will impact greatly on energy expenditure. For some people stopping a manual job 

may lead to a large decrease in activity and for others stopping work may increase 

sporting activity which may well increase energy expenditure (Prentice, 1992; Patrick 

et al, 1986; Durnin, 1983). A study by Dallosso et al (1988), designed to indicate the 

normal activity profiles of elderly people from a community sample of 507 elderly 

people aged 65-74 years and 535 people aged 75 years and over found customary 

engagement in many activities was low, age (old versus very old) and sex being 

among the most important determinants of participation. While this indicates a 

variable picture, overall, as age increases activity will decline and this may be as a 

result of discomfort or pain when moving around due to the increasing number of 

degenerative diseases which arise with age (Durnin, 1983).

Until the recent development of the doubly-labelled water technique to measure total 

energy expenditure (TEE), it had been difficult to make fully quantitative estimates of 

the amount of physical activity undertaken by elderly people. Therefore, studies such 

as those by McGandy et al (1966) from the United States indirectly estimated the 

amount of energy devoted to activity from energy intake data. This large study 

measured energy intake and BMR in order to calculate the energy used for activity in 

10 year cohorts of subjects living in Baltimore. The study found a steady decrease in 

estimated total energy expenditure (ETEE), BMR, and physical activity with
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increasing age. In the eighth decade only 70% as much energy was used for physical 

activity as in the third decade of life. A relative index of physical activity, known as 

the physical activity level (PAL) and calculated as ETEE/BMR, decreased with age 

from 1.74 to 1.55.

Although the amount of activity has been reported to decline with age the amount of 

energy expended during activity may increase due to a reduction in mechanical 

efficiency (Hellon et al, 1956; Durnin and Mikulicic, 1956). Elderly men in a small 

study by Durnin and Mikulicic (1956) seemed to have similar degrees of mechanical 

efficiency to younger men if the exercise did not involve much gross body movement.

However, if large muscle groups and control of balance was required, as with 

walking, this resulted in a marked decrease in efficiency and an increase in energy 

expenditure. Women with overt problems like amputation, arthritis or overweight
' ' I

have been found to experience even greater increases in the energy cost of standard
■h

activity (Bassey and Terry, 1986 and 1988).

Therefore, energy expenditure in the elderly is complex and seems to be affected by 

three main factors: BMR; amount and type of physical activity; mechanical efficiency 

of activity. These factors will vary by individual but in some settings, for example 

long term institutional care, certain factors, such as activity, may be relatively 

constant within a group. The DoH (1992) calculations for predicting energy 

expenditure take account of this by recommending a 1.5 PAL for free living elderly 

(community based) and a 1.3 PAL for institutional elderly. This indicates that in long 

term institutional care physical activity is relatively low. Reilly et al (1995) measured 

total energy expenditure of 8 long stay elderly residents and 5 other patients with hip
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fracture using the doubly-labelled water technique. The measured energy expenditure 

for long stay elderly was 6.2 MJ per day {SD 1.2MJ/d) (lMJ=239kcal) and 9.0MJ per 

day (SD 2.3MJ/d) for the hip fracture group with mean PAL of 1.3 and 1.5 

respectively. No evidence was found that the current standard predictive calculations 

for ETEE using a PAL of 1.3 for long stay elderly would lead to large systematic 

errors, although the numbers in this study were small. Further research in this area is 

required (DoH, 1992). However, this study did find that in a few patients PALs were 

even lower than 1.3, indicating extreme inactivity in some long stay elderly 

individuals. In an earlier study by Reilly et al (1993) of 11 apparently healthy 

community dwelling elderly women (mean age 73 years; SD 3 years), they were 

found to have higher than expected TEE (mean 9.2MJ per day; SD 1.5) and high PAL 

(mean 1.8; SD 0.2). The subjects involved were a self-selected, highly motivated 

group of individuals who cannot be regarded as a representative sample of the elderly 

community population. However, they do indicate that age-related reductions in 

energy requirements are not inevitable and that the effects of ageing on physical 

activity, body composition, and therefore energy requirements are variable. These 

studies suggest that within segments of the elderly population activity levels can vary 

considerably (DoH, 1992) and this must be taken into account when estimating 

energy expenditure and energy requirements.

1,4.1 Energy balance

Until energy balance could be measured, calculation of energy requirement was based 

on estimates of energy expenditure or observed energy intakes of people assumed to 

be in energy balance over a measured period of time (DoH, 1979). However, when 

these two methods are applied, estimates of energy expenditure often exceed energy 

intake. This has been thought to be as a result of subjects concealing their true intake
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or as a result of inadequate methodology (James and Shetty, 1982). The study of 

eleven free living apparently health elderly females (Reilly et al, 1993) found that 

TEE, as measured by the doubly-labelled water method, exceeded apparent energy 

intake in all subjects although subjects were in energy balance as indicated by serial 

weighing and skinfold thickness measurement. This raised the question of the 

validity of the methodology for measurement of energy intake and expenditure. The 

design of the study did not allow the identification of factors which could have led to 

the mismatch between TEE and energy intake. However, underestimation of habitual 

energy intake was indicated as the possible source of error rather than the doubly- 

labelled water technique (Reilly et al, 1993). Other studies have identified 

discrepancies between apparent energy intake and expenditure in community subjects 

who are in energy balance (eg Livingstone et al, 1990; Schoeller, 1989). 

Underestimation of energy intake is the usual finding due to either under-reporting of 

consumption, under-eating during the measurement period, or imprecision in the 

estimate of energy intake from the weighing record. This led Black et al (1996) to 

examine published dietary surveys and compare energy intakes with energy 

requirements. Out of the 68 groups involved in the 37 studies they reviewed, two 

thirds of the reported intakes Were found to reflect invalid measures of energy intake, 

even for sedentary lifestyles. Ten of the 68 groups reported energy intakes below the 

1.27 PAL X BMR, which is the World Health Organisation (WHO, 1985) estimate of 

the minimum energy requirement for survival. It is now generally accepted that 

underreporting is a problem of dietary studies and that further research is required to 

determine the patterns of under- and over-reporting (Black, 1996). The issues 

regarding under-reporting in community populations may not be as apparent in 

hospitalised or institutionalised groups. This may be for a number of reasons, 

including the normally cyclic nature of institutional menus, standard portion sizes and
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set meal and snack times which allow the researcher to conduct weighed food records 

instead of the subject weighing their own food. Further research in this area is 

required (Black et al, 1996).

1.4.1.1 Energy Balance in different elderly groups

In relation to energy balance, the TEE, BMR, energy intake and nutritional status of 8 

long stay elderly patients and 5 elderly hip fracture patients were also assessed in the 

study by Reilly et al (1995). Results indicated that the energy intake and TEE were 

identical in the long stay patients and these subjects were in energy balance, as no 

change in anthropometric measurements over the study period were seen. The hip 

fracture group was in negative energy balance (TEE exceeded energy intake), and a 

moderate weight loss was found in the group. Although the long stay group was in 

energy balance the low activity level and low energy intake found gave rise to 

concern to energy intakes being so low as not to support an adequate intake of all 

other essential nutrients. The estimated energy requirement (EAR) avoids the 

incremental approach for groups of elderly people with very low activity levels 

because achieving an adequate diet from such a low energy intake would be nearly 

impossible (DoH, 1992). In summary, even if energy balance can be achieved on an 

energy intake which is less than 1.3 PAL x BMR this is undesirable from the point of 

view of micronutrient intake.

1.4.1.2 Energy intakes in free living elderly

The results of cross-sectional surveys of energy intakes of free living elderly people 

have indicated that men consistently consume more energy than women, even after 

standardising for body mass (DoH, 1992) and that energy intake declines with 

increasing age (DoH, 1979; Lundgren et al, 1987). A longitudinal study assessing the
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dietary intakes of 365 elderly people in the UK began in 1967/8 and then reassessed 

intakes 5 years later (DHSS, 1972). The mean energy intake in 1967/8 was 9.4 MJ per 

day for men and 7.2 MJ per day for women, and this decreased to 9.0 MJ per day and 

6.8 MJ per day five years later. However, decreases were less marked when expressed 

per kilogram body weight because of the declining weight found in the sample. 

Dietary intakes of elderly people from other countries also vary greatly as indicated 

by Table 4, but the same basic trends are apparent.

Table 4: Dietary intakes of community elderly people in the UK and abroad

Sweden. 
Borgstrom 
et al (1979)

Britain.
DHSS
(1979)

USA. 
Uauy et al 
(1978)

Britain. 
Bunker et al 
(1989)

Holland. 
Loenen et 
al (1990)

Sex M F M F M F M F M F

No. Subjects 17 20 169 196 50 37 11 13 237 223

Age (yrs) 67-97 68-90 67-99 69-85 65-69
Mean energy 
intake (MJ/d)

8.6 6.7 8.9 6.8 9.7 8.0 8.7 6.6 10.2 8.0

Mean energy 
(KJ/d)intake 
by weight(kg)

113 96 138 117 130 117 126 105 134 117

In a 5 year longitudinal study of 269 elderly people from Gothenberg, Sweden, a 

similar trend of decreasing energy intake with age was observed (Lundgren et al, 

1987). In a more recent UK survey, the average energy intake of different age groups 

was compared and a trend towards decreasing energy intake with age was observed 

(Gregory et al, 1990). Some reduction in energy intakes for elderly people may be 

appropriate due to their, previously discussed, reduced activity, body mass and energy 

expenditure (Schorah and Morgan, 1985). However, as noted above, concerns have 

arisen that energy intakes in some age groups may be so low as not to support an 

adequate intake of all essential nutrients, with subgroups of the population, like those
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suffering chronic disability who have very low energy intakes, particularly at risk of 

nutritional inadequacy (DoH, 1992).

1.4.2 Energy intakes of elderly people in different clinical settings

Energy intakes of elderly people have also been found to vary across different settings 

and clinical groups and might vary between different methods of assessment. Vir and 

Love (1979) found in a study of 196 elderly subjects from non-institutionalised and 

institutionalised settings, low energy intakes and nutrient inadequacies with a high 

rate of sub-clinical deficiency, particularly in the hospital institutionalised groups. The 

lower energy intake of the hospitalised group was attributed to lack of interest in food 

and surroundings, poor appetite with limited energy expenditure, lack of attention and 

encouragement during meals. Morgan et al (1986) found that dietary intakes and 

nutritional indices such as weight, TSK, arm muscle circumference (AMC), plasma 

albumin, plasma prealbumin and plasma vitamin C concentration varied with degree 

of disease and dependency in samples of elderly women from the free living 

community, day centre clients, day hospital patients, long stay hospital patients and 

acute or chronic long stay patients (Table 5).

Table 5: Nutritional status of elderly women in different clinical groups (Morgan et 

al, 1986)

Group No.
subjects

Meau age
(range)
(years)

Mean weight 
(Kg)

Mean energy
intake
(MJ/d)

Active free living 57 73 (69-78) 64 7.8
Day centre clients 75 81 (65-94) 60 6.5
Day hospital 
patients

46 81 (63-93) 55 -

Long stay patients 71 84 (61-101) 48 6.4
Acute or chronic 
long stay patients

20 82 (69-92) 48 5.4
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However, comparing the dietary intake values of these groups must be viewed with 

caution as different dietary methodologies were used to gather information. In the 

active free living group, 17 subjects kept a 7 day weighed food and fluid record, in the 

day centres, 17 subjects kept 7 day descriptive food and fluid records and in the long

stay and acute groups the weight of food wasted was deducted from food offered. The

results from the study showed only small differences in nutritional indices measured

between the young and the active elderly but indicated large differences between the

various elderly groups and that each group was reasonably homogeneous.

Relationships between energy intake and body weight, protein intake and plasma
.

protein levels and vitamin C intake and plasma vitamin C concentration were found. 

The major finding of the study was that the nutritional indices indicated progressive 

deterioration in nutritional state as the degree of illness and dependency increased.

Kiipstein et al (1995) in a study involving twenty patients from an acute geriatric unit 

in Glasgow found a mean energy intake of 4.8MJ/d (SD L5). This is lower than the

5.4 MJ/d found in the acute elderly unit by Morgan et al (1986). ETEE exceeded 

measured energy intake in fifteen out of nineteen subjects in the Glasgow study. The 

evidence from this small study indicated that negative energy balance was common in 

elderly patients during hospitalisation. Weight change in fourteen out of the nineteen 

subjects was accurately predicted by estimated energy balance. In the other five 

subjects weight gain was apparent although they were found to be in negative energy 

balance (mean -1.3MJ/d). This may have been as a result of imprecision of the energy 

balance assessments. Alternatively, subjects’ energy intakes may have been higher 

than actually measured during the recording period or outside the recording period. 

Overall, there was a significant decline in mid arm muscle circumference and body 

weight and the magnitude of the changes was consistent with the moderate negative

26



energy balance found. The low energy intake found in this study again gave rise to 

concern regarding not only the expected weight loss but the inadequate vitamin and 

mineral intake found. Food actually offered to the subjects by the acute geriatric unit 

did meet the energy requirements of the sample but subjects did not eat all that was 

provided. This may be for a variety of social and environmental factors which will be 

discussed later in this chapter.

1.4.2,1 Energy intake of elderly people in long term care

Studies in long-term care have indicated that the energy content of food offered may 

not always meet energy requirements. In a study in Southampton by Thomas et al 

(1987), 19 out of 21 elderly long term care resident’s dietary intakes were below 1.27 

X BMR. The low intake found could not have met the group’s energy needs, and they 

consistently lost weight over a one year period.

A sample of 10 weight-losing and 10 weight-stable elderly patients with senile 

dementia of Alzheimer’s type and multi-infarct dementia in Southampton were 

involved in a study assessing dietary intake and energy expenditure (Sutherland and 

Wooton, 1992). The dietary intake of the group was monitored by 7 days weighed 

observation and BMR was measured by indirect calorimetry using a ventilated hood 

and predicted from age, sex and body weight. The BMR of the weight-losing group 

was found to be significantly higher than the weight-stable group. When energy 

intake was expressed as a ratio of BMR, the weight-losing group were being served 

and were consuming approximately 29% less than the weight-stable group. The 

authors concluded that food provision seemed insufficient to meet the greater 

metabolic demands for energy of the weight-losing group.
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The energy requirements of a sample of 18 patients, from a long stay hospital in 

Glasgow, were estimated and compared to the energy intake estimated from a five day 

weighed food record (Fevre, 1993). Only three of the group were consuming sufficient 

energy to meet their estimated energy needs.

In summary, it appears that energy intake and the energy content of food offered may 

not always meet the energy requirement of elderly people and energy intakes decrease 

as illness and dependency increase. Elderly people in long term care appear to be at 

risk of inadequate energy intake more so than free living elderly. Where energy 

requirements are not met low nutritional indices such as body weight, serum albumin 

levels and upper arm anthropometry are found. This will impact on the health and 

well-being of individuals.

1.5 Protein

As discussed in Section 1.2, lean body mass and therefore total body protein 

decreases with age. Studies have indicated that protein synthesis (Uauy et al, 1978), 

turnover (Golden et al, 1977) and breakdown (Lehmann et al, 1989) all decrease with 

age. With increasing age protein utilisation and the homeostatic mechanisms which 

control albumin synthesis may be less efficient (WHO, 1985) and common health 

problems in this group can ftirther upset the balance between protein synthesis and 

degradation ( Lehmann et al, 1989; Reeds and James, 1983; Beaumont et a l , 1989). 

To minimise protein loss, it is vital that an adequate intake of energy is maintained as 

adequate energy exerts a protein sparing effect (DoH, 1992). The DoH (1992) 

indicated that the current UK Reference Nutrient Intakes for protein for the population 

aged 50 years and over (46.5g/d for women and 53.3g/d for men) were in good accord 

with the WHO (1985) recommendation of not less than 0.75g protein/ kg body
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weight/d. A study by Campbell et al (1994) on 12 healthy older men and women aged 

56-80 years indicated, from short term nitrogen balance studies, that a safe 

recommended protein intake for the elderly is l,0-1.25g protein/kg body weight/d. 

Evans (1995) suggests, using this revised recommendation for protein intake, that a 

large percentage of housebound elderly people consuming 0.67g protein/kg body 

weight/d (Bunker et al, 1987) must have been shown to be in negative nitrogen 

balance. Bunker & Clayton (1988) indicated that the housebound subjects, 7 men 

(mean age 78 years; range 69-85 years) and 13 women (mean age 78.8 years; range 

70-82 years) with various chronic disorders, were in negative balance for nitrogen. 

However, whether their intake of protein was inadequate to maintain nitrogen balance 

or whether they had an increase need for nitrogen was not distinguishable. In the same 

study healthy free living elderly, 11 men (mean age 78.2 years; range 70-85 years) 

and 13 women (mean age 75.8 years; range 69-85 years), were found to be in nitrogen 

balance with a mean protein intake equivalent to 0.97g protein/kg body weight/d. It 

was stated that this was not a minimum requirement and lower intakes may also be 

adequate. In a study involving institutionalised elderly, 17 women and 4 men (mean 

age 81.7 years; range 63-89 years), mean protein intakes of 44.6g/d equivalent to

0.79g /kg body weight/d were found to be probably adequate compared to the WHO 

(1985) recommendation (Thomas et al, 1988). A study in 18 long term care elderly 

patients in Glasgow (Fever 1993) found the group were consuming adequate protein 

when compared UK Dietary Reference Values (DRVs) (DoH, 1991).

The compensatory response to a long-term decrease in dietary protein is a loss in lean 

body mass (Evans, 1995). The average intake of protein recorded in 1986/7 in adults 

aged 16-64 years were well in excess of the RNI value and the trend was for intakes 

to increase with age (Gregory et al, 1990). In the presence of disease, the coincidence
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of low intake, inefficient homeostasis and possible attendant anabolic demands, may 

mean that a higher intake of protein is necessary in the elderly (DoH, 1992) Further 

research into protein requirements of the elderly has been requested (DoH, 1992).

adequacy for food offered and consumed in long term care elderly care.

1.6 Other nutritional issues

The study presented here was prompted after a 1992 North Ayrshire NHS Trust 

medical audit found that 66% of elderly NHS continuing care patients were on 

various laxative regimens. The laxatives were being used to aid problems of 

constipation in this patient group. Both fluid and non-starch polysaccharide (NSP) 

have been indicated in the development of constipation and as a result will be 

discussed in this thesis.

1.6.1 Fluid

Water is essential to all biological functions in the body (Steen and MacLannen, 

1991). The loss of water may have profound consequences because of its essential 

role in the regulation of cell volume, nutrient transport, waste removal and 

temperature regulation (Schoeller, 1989). At birth the total body water accounts for 

approximately 80% of total body mass, but this slowly decreases to 60-70% in old age 

(Reiff, 1987). In a series of cross-sectional studies, it has been demonstrated that the 

changes in total body water with age are mainly due to the decline in body cell mass 

(Lesser and Markofsky, 1979; Shock et al, 1963). Water homeostasis depends on 

maintaining the balance between water intake and output. However, in the elderly, 

delayed and reduced diuresis and diminished thirst have been found which may lead
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1.6,2 Non-starch polysaccharide

The term NSP is a description of what is conventionally described as ‘dietary NSP’.

NSP includes all the carbohydrates of the plant cell wall which are not digested and

absorbed in the small intestine. Unfortunately it has been difficult to assess claims for

the therapeutic or preventive benefits of NSP because it cannot be defined or
31

to water imbalances (Lindeman et al, 1985; Pfeil et al, 1990; Phillips et al, 1984). 

Although thirst may well be diminished, fluid intake may be reduced deliberately 

through fear of incontinence or may be reduced due to inability to obtain adequate 

fluid. This has been found to be a common problem in the institutionalised elderly 

who are dependent on others to meet their needs (Pfeil, 1990). Hypernatraemic 

dehydration can occur when water losses via the skin, kidney, gastrointestinal tract 

and mucous membranes exceed the intake of water (Ross and Christie, 1969). 

Inadequate fluid intakes have been found to be a major factor in hypernatraemic 

dehydration which has a 60% mortality rate (Arieff et al, 1984). Individuals whose 

thirst mechanism is blunted or whose access to fluids is limited are particularly at risk 

of hypernatraemic dehydration, this including the elderly (Himmeistein et al, 1983). 

Dehydration in the elderly can also lead to depression, mental confusion, seizures, 

stupor and damage to the central nervous system (Chernoff, 1994). Hypernatraemic 

dehydration, sub-clinical dehydration and undemutrition were found to be common in 

a large Glasgow hospital for the mentally and physically disabled. However, they 

dealt with the problem successfully by introducing a 2.5-3.0 litre of fluid per patient 

per day policy, increasing the ratio of staff to patients and discontinuing the use of 

hypertonic enemas (Macdonald et al, 1989). Although this study was not conducted in 

the elderly, the authors indicated that similar problems could be found in elderly units.



measured precisely and because of other nutrients consumed with NSP (DoH, 1992). 

The interest in NSP has mainly grown due to the link between NSP and constipation. 

Constipation is a recognised problem in the elderly, however its pathology is poorly 

understood (Varma et al, 1988). Depending on the definition, constipation is a 

condition which has been found to affect around 20% of the elderly population 

(Cummings et al, 1992), although other authors have indicated the rate to be higher at 

34% for elderly women (Stewart et al, 1992; Hale et al, 1986) and 30% for elderly 

men (Whitehead et al, 1989). In Ayrshire’s NHS continuing care elderly wards, 66% 

of elderly patients were on various laxative regimens to relieve problems with 

constipation at the time of this study (Unpublished North Ayrshire and Arran Trust, 

1992.) Constipation is known to be more prevalent amongst institutionalised elderly 

(Kallman, 1983; Burkitt et al, 1979; Witchita, 1977; Zimring, 1978). It is the most 

common digestive complaint in the United States, with the greatest number of 

physician visits relating to this complaint in adults aged 65 years and over 

(Sonnenberg and Koch, 1989).

Constipation is of multi-factorial origin and factors associated with constipation 

include multiple medication, chronic illness, low energy intake, inadequate fluid and 

NSP intake and decreased activity (Stewart et al, 1992; Sandler et al, 1990; Everheart 

et al, 1989). Whitehead et al (1989) indicated a poor correlation between NSP and 

bowel function and Kinnuen (1991) and Donald et al (1985) found a poor correlation 

between constipation and both NSP and fluid. A cohort study by Towers et al (1994) 

on 36 free living elderly subjects, 18 constipated and 18 controls, found that the 

constipated subjects reported consuming fewer meals (p=0.01) and less energy 

(p=0.07) per day compared with controls. No differences were found in dietary NSP 

or fluid intakes. However, slow colonic transit time was significantly related to low
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energy intake (p<0.0001), higher protein diet (p<0.05), low fluid intake (p<0.05) and 

depression and anxiety (p< 0.05). The study concluded that constipation in the elderly 

is related to energy intake rather than NSP or any other dietary factor. Psychological 

symptoms were also highlighted as a possible etiologic factor in constipation.

Johnston et al (1988) found by comparing the NSP intakes, bowel function, lifestyle 

and medication of elderly nursing home residents and community dwelling elderly, 

that dietary NSP was only one part of the basis for inadequate large bowel function. In 

a long stay elderly population in Glasgow, energy, non-starch polysaccharide (NSP) 

and fluid intakes were found to be low (Fevre, 1993) which may increase the risk of 

developing constipation.
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2. Aims and specific background to the studies undertaken

.
As noted earlier, this study was prompted as a result of an audit which found 66% of 

elderly NHS continuing care patients were suffering from constipation. Constipation 

has been found to be more prevalent in the older adult (Kallman, 1983; Burkett et a l , 

1979), with Cummings et al in 1992 suggesting that around 20% of the elderly 

population are affected. The number of patients suffering from constipation and on 

laxatives in the 1992 audit was therefore higher than expected. As inadequate intakes 

of energy, NSP and fluid have been indicated as one cause of constipation (Hope and 

Down, 1986; Fischer et al, 1985; Towers et al, 1994), the study was designed to 

estimate the dietary intakes of these nutrients and assess their adequacy.

As discussed above, the prevalence of low body weight and undemutrition In the 

institutionalised elderly population is high (Lipiski et al, 1993; DoH, 1992). The 

consequences of undemutrition are well documented, with low body weight being 

linked with higher mortality and morbidity rates (Sullivan et al, 1990; Robinson et al, 

1987; Kings Fund Report, 1992). Therefore, the study primarily set out to assess the 

nutritional status of elderly NHS continuing care patients in Ayrshire and determine if 

they were undernourished. Secondly, food and fluid offered and consumed was 

assessed to determine if it was adequate to meet energy, protein, NSP and fluid 

requirements. These nutrients were concentrated upon as they are mainly linked with 

undemutrition and constipation.

As indicated above, social and environmental factors have been identified as possible 

causes for decreasing dietary intakes and undemutrition (Exon - Smith, 1980; Davies, 

1990). Fenton (1989) related undemutrition found in one hospital to poor food
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provision, bad environment and lack of priority to nutrition by staff. This led to the 

present study observing environmental issues surrounding food and fluid provision.

2.1 Hypotheses

Hypotheses for the study were:

1. The nutritional status of NHS continuing care elderly people within four

.establishments in Ayrshire is poorer than free living elderly people of similar age 

and sex.

2. The nutritional content of food offered to and consumed by NHS continuing care 

elderly population in four establishments in Ayrshire is adequate in protein but 

inadequate in the following nutrients:

-> Energy
::

-> Fluid
Ï

-> NSP.

2.2 Aims

The aims of the study were:

1. To examine the nutritional status of a representative sample of NHS continuing 

care elderly patients in Ayrshire against community reference standards and 

published criterion for undemutrition.

2. To assess the nutritional content and adequacy of energy, protein, NSP and fluid 

in food and fluid offered and consumed by the elderly sample by comparison to 

current UK Dietary reference values and estimated energy expenditure (BMR x 

PAL 1.3 and 1.5).

3. To observe the eating environment of the majority of the sample.

4. To test the hypotheses.
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3. Methods

3.1 Study design and overview

A cross sectional study was conducted in NHS continuing care patients within the 

Ayrshire and Arran Health Board area. Four establishments were randomly selected to 

participate, one of which was a private establishment with NHS contracted beds. All 

patients aged 60 years and over, in NHS long term care for three months or more were 

asked at the start of each site investigation for participation in the nutritional status, 

mental function and mental ability surveys. A proportion (66%) of this group was 

randomly sampled for inclusion in the dietary survey. Throughout the investigation 

of each site, an environmental survey of patients’ eating environments, using 

qualitative methods, was conducted.

3.1.1 Nutritional status survey

The following anthropometric measurements were made on all subjects:-

1. weight (kg)

2. knee height (cm)

3. mid-arm-circumference (MAC) (mm)

4. triceps skinfold thickness (TSK) (mm)

3.1.2 Functional and mental ability survey

Functional and cognitive abilities were assessed by obtaining activities of daily living 

(ADL) scores (Mahoney, 1962) and abbreviated mental test (AMT) scores 

(Hodkinson, 1972) on each subject.

36



3.1.3 Dietary survey

A three day weighed dietary record was conducted on the randomly selected sub­

sample of subjects and the nutrient content of food offered and consumed was 

assessed against published reference values (DoH, 1991). This proportion of the total 

number of subjects was chosen for purely pragmatic reasons, related to financial and 

time constraints.

3.1.4 Environmental survey

U sin g  observational techniques, the eating environm ent and staff practice in  relation to dietary 

provision w ere assessed.

3.2 Subjects

Subjects were recruited from the following four establishments within the Ayrshire 

and Arran Health Board area:-

1. Arranview Nursing Home, Saltcoats - Private nursing home with elderly 

contracted NHS beds (Investigated December 1993)

2. Ayrshire Central Hospital, Irvine - Mixed site hospital with continuing care beds 

for the elderly (Investigated January 1994)

3. Biggart Hospital, Prestwick - Continuing care hospital for the elderly (Investigated 

February 1994)

4. Kirklandside Hospital, Kilmarnock - Continuing care hospital for the elderly 

(Investigated April 1994)

At the beginning of each site investigation, details of patients’ age, sex, medical 

history, duration of stay and eating ability were collected. Using this information 

potential subjects were recruited.

37



3.2.1 Inclusion criteria

To be included in the study subjects had to.

1. Have given verbal consent or assent on their behalf had to be provided by a relative 

or professional staff

2. Be aged 60 years or over

3. Have been in continuing care for 3 months or more

4. Be in a condition where they were well enough to withstand the investigations

3.2.2 Exclusion criteria

Exclusions were those patients who were;

1. Terminally ill and therefore unfit to participate

2. Suffering from a known malabsorptive disorder which would alter their nutritional 

status

3. Amputees whose anthropometric measurements would be misleading or difficult to 

interpret

4. On fluid restriction, as this might bias fluid results

5. Taking a liquidised diet, as assessing dietary intake would be difficult

6. Being enterally or parenterally fed and therefore not consuming a normal diet 

A discussion on the excluded group can be found in Section 4.1.

No sample was taken as all patients who gave consent and did not fall under the 

exclusion criteria participated. After excluding patients on the criteria above, the 

remaining patients were asked verbally by their nurse to participate, if they agreed 

then the author explained the study in more depth and sought their verbal consent. It 

was explained to each patient that participating in the study did not affect their care in 

any way and they may withdraw from the study at any point. If patients were
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cognitively impaired then either the Consultant or nurse in charge of their care 

assented on their behalf. At the time the study was conducted, clinical audit did not 

require signed consent or ethical approval. Therefore, as the study was considered and 

funded as clinical audit these two items were not sought.

3.3 Nutritional status survey - anthropometric assessments

Anthropometric measurements were used to assess nutritional status by comparing the 

subject group results to the most appropriate age and gender specific reference values 

available.

Chumlea et al (1984) noted that inter-observer errors in elderly anthropometry were 

high. For this reason, one trained observer (the author) collected anthropometric data 

on each subject. Anthropometric measurements were made three times in each subject 

and mean values used.

3.3.1 Anthropometric reference data for the elderly

Reference data from two published sources were used for comparisons in this study to

determine if the study group’s nutritional state were normal: Burr and Phillips (1984)

and Lehmann et al (1991). The Burr and Phillips reference data set was compiled

from three community surveys conducted in South Wales in the 1970’s. Over 1500

subjects were included from five elderly age groups which included people aged 85

years and over. The majority of subjects resided at home but a proportion (4% and 3%

respectively) were residents of nursing/residential establishments and NHS continuing

care wards. BMÏ, TSK, MAC, AMC and arm muscle area (AMA) were collected and

compiled into percentile charts. BMI was calculated using standing height rather than

estimates of height. This is the only set of published anthropometric percentile charts
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of its kind in the UK and is therefore commonly used (for example Reilly et al, 1995; 

Delarue et al, 1994). For these reasons it was used as the basis of comparisons for 

BMI and upper arm measurements in this study.

Lehmann et al (1991) compiled percentile charts from anthropometric information 

obtained during a demographically representative survey of 890 people age 65 years 

and over in the Nottingham area in the mid 1980’s. All participants were well enough 

to live at home, unlike the Burr and Phillips (1984) study which included 

institutionalised elderly in the sample. In the Nottingham study, stature was estimated 

using demispan (half armspan) and not knee height. This made comparisons between 

the heights of subjects in this present study and the Nottingham reference data 

inappropriate due to the possible differences in each of the two calculations for 

estimated stature. Therefore, percentiles for body weight only were used for 

comparisons with the Nottingham data and percentiles for demiquet (body weight 

(Kg) / demispan(m^)) and mindex ( body weight (Kg) / demispan (m)) were not used.

3.3.2 Height

Obtaining height measurements is essential for determining body mass but obtaining 

standing height measurements in the group under study was impossible, therefore 

height was estimated using knee height as it has been found to correlate well with 

stature, especially when estimating mean heights of a population or group (Chumlea 

et al, 1985). It was therefore appropriate to compare the BMI of the study group with 

Burr and Phillips reference data, even though the height measurement used to 

calculate BMI was standing height for the reference data and estimated height in this 

present study.
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men: height (cm) = 64.19 + [knee height (cm) x 2.02] - [ 0.04 x age (y)]

women: height (cm) = 84.88 + [knee height (cm) x 1.83] - [ 0.24 x age (y)]

These equations were recently found to accurately predict stature (without bias) in a 

representative 118 non-institutionalised sample of free living elderly people aged 75 

years and over in Edinburgh (Bannerman et al, 1997).

3.3.3 Body weight

All subjects were weighed in light clothing, wearing light shoes or slippers and after 

emptying the bladder. Subjects were weighed to within 0.1 kilograms on SEC A chair 

scales (SECA 942, SECA Weighing Limited, Weighing and Measuring Systems, 40 

Barn Street, Birmingham) by the author. Scales were calibrated at the beginning of 

the study period and once during the study. Weight measurements were used to 

calculate BMI, to estimate TEE, and estimate fluid and protein requirements. The
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Knee height was therefore used to estimate stature in this study. Knee height was

assessed in each subject unless a deformity of the legs prevented collection.

Measurements were taken as described in Gibson (1990). Measurements were made

on the left leg while the subject sat upright or lay recumbent, with both knee and

ankle joints bent at 90 degrees. A sliding broad blade calliper ( SECA 209, SECA

Weighing Limited, Weighing and Measuring Systems, 40 Barn Street, Birmingham)

was used to measure the distance from the head of the fibula to the sole of the foot,

and measurements were recorded in centimetres. Three measurements were collected
.

and the mean value used in the calculations of Chumlea et al (1985) to estimate 

height:-



mean body weight of the subjects aged 65 - 74 years and 75 years and over were 

compared with mean age and gender specific body weights given by Lehmann et al 

(1991) (see Table 6).

Table 6: Mean body weight of reference group (Lehmann et al, 1991)

Subject age and Sex Number of 

subjects

Weight (Kg)

65-74 years

males 205 72.5

females 257 64.5

75+ years

males 153 68.6

females 275 59.7

3.3.4 Body mass index ( BMI)

Weight / height ratios, like BMI, are commonly used indices of fatness in adult 

populations because of their simplicity. Several ratios have been used and all correct 

body weight for height in some way. Quetelet’s index (weight (kg) / height (m)^) is 

now a standard nutritional assessment index and has been suggested as the best choice 

but possibly only for those aged twenty to sixty-five years (Gibson, 1990). Using the 

definitions from the Scottish Health Survey 1995 (Scottish Office Department of 

Health, 1997) and EURONUT-SENECA (De Groot, 1991), the following BMI values 

were used to categorise nutritional status as underweight (BMI <20), desirable (BMI 

20 - 24.9) , overweight (BMI 25 - 29.9) and obese (BMI >30).

Due to the lack of adequate body measurements which exist in elderly subjects, the 

exact relationship between BMI and percentage body fat has not been substantiated 

(Garrow 1983), As BMI cannot determine whether excess BMI is the cause of large
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adipose tissue stores, oedema, or large muscle mass, other measures of fatness such as 

skinfold thickness should also be employed (Frisancho and Flegel, 1982).

BMI has not been validated as a measure of fatness in elderly populations, partially 

due to the difficulty in obtaining accurate height measurements (DoH 1992). It has 

also been suggested that with the centralisation and internalisation of fat mass with 

advancing age, BMI distribution should be modified for use in the elderly 

(Deurenberg 1989). Nevertheless, BMI is still the most widely used measure of 

obesity (overnutrition and undemutrition). Although, the Scottish Health Survey 

(1997) did not include people aged over 65 years, EURONUT-SENECA (De Groot,

1991) (a major European study) involved only those aged over 65 years. The above 

factors were taken into account in this study and BMI was used with caution. BMI 

was determined using estimated height (from knee height), and compared to UK age 

and gender specific community reference values (Burr and Phillips, 1984) (see Table

7).
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Table 7: Percentiles for BMI (Kg/m^) (Burr and Phillips, 1984)

Age Group 
(years)

No.
subjects

Percentiles

5th 10th 25^ 50th 75th 90th 95th

men

65-69 46 18.1 19.4 21.8 24.3 26.9 29.2 30.5

70-74 171 18.9 20.2 22.6 25.1 27.7 30.0 31.3

75-79 188 17.5 18.9 21.3 23.9 26.5 28.9 30.3

80-84 87 18.1 19.4 21.4 23.7 26.0 28.1 29,3

85+ 41 17.9 19.0 21.0 23.1 25.2 27.2 28.4

women

65-69 53 17.2 19.2 22.7 26.5 30.3 33.8 35.9

70-74 250 18.4 20.2 23.1 26.3 29.5 32.4 34.2

75-79 329 18.1 19.8 22.8 26.1 29.4 32.4 34.1

80-84 200 17.1 19.0 22.1 25.5 28.9 32.0 33.9

85+ 88 16.7 18.2 20.8 23.6 26.4 29.0 30.5

3.3.5 Upper arm anthropometry

Anthropometric measurements are used to assess both fat and fat-free mass. Two of 

the body compartments (adipose tissue and muscle) become depleted in 

undemutrition. By assessing these two body compartments, nutritional status can be 

determined. Picking up any skinfold in elderly subjects and distinguishing between 

subcutaneous adipose tissue and muscle is said to be more difficult than in younger 

subjects. Bowman and Rosenberg (1982) found that in the elderly, the greater 

compressibility and/or poor tissue separation of skinfolds significantly influenced 

reliability. Taking these elements of error into consideration, one trained observer (the 

author) conducted upper arm anthropometry. Measurements were taken three times on 

each subject and mean values used.
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3.3.6 Mid arm circumference (MAC)

MAC is an index of subcutaneous fat and muscle. A decrease in MAC indicates a

reduction in fat and/or muscle mass. MAC is generally used as an indicator of

.protein/energy status, due to its correlation with muscle mass (Gibson 1990). Using a
5

standard technique (Munro 1989, Gibson 1990), the circumference of the upper arm 

was measured at its mid point while subjects were seated. The mid point was located 

on the left arm of subjects, with the arm bent to a 90° angle at the elbow and the 

forearm placed palm down across the trunk. With the upper arm approximately

'I

parallel to the trunk the author measured and marked the mid point between the tip of 

the acromial process and the tip of the olecranon process. The arm was then 

repositioned to hang loosely by the side with the palm facing inward. Using a steel 

measuring tape (Holtain Limited, Croswell, Crymych, Dyfed), the circumference of 

the arm was taken at the marked mid point and recorded in millimetres. Care was 

taken not to squeeze the arm. As an index of body fat and muscle mass, MAC was 

compared to Burr and Phillips (1984) reference data (see Table 8).

45



Table 8: Percentiles for MAC (mm), (Burr and Philips 1984)

Age Group 
(years)

No.
Subjects

Percentiles

5th 10th 25th 50th 75th 90th 95"‘
men
65-69 47 206 218 238 260 282 302 314

70-74 45 209 219 236 255 274 291 301

75-79 119 197 208 226 245 264 282 293

80-84 56 193 202 219 237 255 272 281

85+ 31 189 198 213 230 247 262 271

women

65-69 54 212 223 243 264 285 305 317

70-74 47 201 213 233 255 277 297 309

75-79 219 193 206 226 249 272 293 305

80-84 131 179 192 212 235 258 279 291

85+ 75 164 176 198 221 245 266 278

3.3,7 Triceps sMnfold thickness (TSK)

Durnin and Rahaman (1967) found TSK to provide an accurate estimate of the size of 

subcutaneous fat mass and an accurate estimate of total body fat. Obtaining skinfold 

thickness measurements is a standard practice in nutritional anthropometry. In the 

present study, since a large number of subjects were disabled, skinfold thickness was 

taken at the triceps only. This single site measurement seems suitable for an 

assessment of percentage body fat in women and children only and may be of limited 

value in the elderly (Gibson 1990). For this reason, percentage body fat of subjects 

was not calculated. Instead TSK was compared to Burr and Phillips (1984) reference 

values (see Table 9) as an index of body fatness.
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Table 9: Percentiles for triceps skinfold thickness (mm), (Burr and Philips 1984)

Age
Group
(years)

No.
Subjects

Percentiles

5th 10th 25“* 50th 75th 90*** 95th

men

65-69 47 3.6 4.3 5.9 8.1 11.3 15.2 18.2

70-74 45 3.7 4.3 5.8 8.0 10.9 14.6 17.3

75-79 119 3.6 4.2 5.3 7.0 9.2 11.7 13.6

80-84 56 3.5 4.1 5.1 6.6 8.5 10.7 12.3

85+ 31 3.4 3.9 5.0 6.5 8.4 10.6 12.2

women

65-69 54 9.9 11.3 14.1 18.0 22.9 28.5 32.5

70-74 47 8.2 9.5 12.1 15.9 20.9 26.8 31.1

75-79 219 7.5 8.6 11.1 14.6 19.1 24.5 28.4

80-84 131 6.2 7.2 9.5 12.7 17.1 22.4 26.2

85+ 75 6.0 7.0 8.8 11.5 14.9 19.0 21.8

■.

TSK measurements were taken using a standard method (Gibson 1990).

■Measurements were taken at the mid point on the left arm using calibrated Holtain

precision callipers (Holtain Limited, Croswell, Crymych, Dyfed) while subjects were 

seated. With the arm hanging loosely by the side and palm facing inward, a vertical 

fold of skin plus underlying fat, 1cm above the marked mid point, was grasped using 

the thumb and forefinger. The skinfold was then gently pulled away from underlying ,

muscle, and then calliper jaws were applied at right angles at the mid point. While the 

measurements were being taken the skinfold was held between the fingers. Readings 

were read 2 -3 seconds after the calliper jaws were closed. Measurements were 

recorded to 0.2mm.

47



3.3,8 Arm muscle circumference and area

As an assessment of muscle mass and nutritional status, AMC, AMA and corrected 

arm muscle area (cAMA) were calculated using MAC and TSK results:

AMC (mm) = MAC (mm) - (k x  TSK (mm)) (Gibson, 1990)

AMA (mm^) = (MAC (mm) - (n x  TSK (mm))?
4n (Gibson, 1990)

cAMA = (cl - (% X TSKri - 6.5 for women 
4tc

cAMA = (cl - (tt X TSK lf -10.0 for men 
471

Where cAMA = corrected mid upper arm muscle area (cm ), cl = MAC (cm) and 

TSK (cm) ( Heymsfield et al, 1982).

48

AMC and AMA were compared to Burr and Phillips (1984) reference data (see

Tables 10 and 11). The above cAMA calculations have not been validated as indices

of whole body muscle mass for use in elderly subjects but unlike other calculations of
.

arm muscle area, these measure absolute bone-free arm muscle area which reduces 

the average error. The cAMA is widely used in nutritional assessment of elderly 

patients (Lipiski et al, 1993; Friedman et al, 1985; Potter et al, 1995). Corrected arm 

muscle values of below 16cm^ for men and 16.9cm^ for women are indicative of 

severe muscle wasting (Lipiski et al, 1993; Friedman et al, 1985; Potter et al, 1995). 

These values were therefore adopted to define undemutrition in the present study and 

the number and percentage of subjects falling below these values was recorded.



Table 10: Percentiles for AMC (mm), (Burr and Philips 1984)

Age
Group

No.
Subjects

Percentiles

5th 10th 25*** 50th 75th 90*** 95th

men

65-69 47 187 196 213 231 249 266 275

70-74 45 184 194 209 227 245 260 270

75-79 119 182 190 205 221 237 252 260

80-84 56 176 184 199 215 231 246 254

85+ 31 172 180 193 208 223 236 244

women

65-69 54 163 172 187 204 221 236 245

70-74 47 158 168 184 201 218 234 244

75-79 219 161 169 184 200 216 231 239

80-84 131 151 160 175 192 209 224 233

85+ 75 141 150 165 182 199 214 223

Table 11: Percentiles for AMA (mm^), (Burr and Philips 1984)

Age
Group
(years)

No.
Subjects

Percentiles

5th 10th 25“* 50th 75th 90*** 95th

men

65-69 47 2680 3040 3650 4320 4990 5420 5960

70-74 45 2710 3030 3560 4140 4720 5250 5570

75-79 119 2530 2840 3360 3940 4520 5040 5350

80-84 56 2370 2660 3160 3710 4260 4760 5060

85+ 31 2270 2540 2980 3470 3960 4400 4670

women

65-69 54 2020 2310 2810 3350 3890 4390 4680

70-74 47 1840 2160 2690 3270 3850 4380 4700

75-79 219 1970 2240 2710 3230 3750 4220 4490

80-84 131 1720 2000 2460 2970 3480 3940 4220

85+ 75 1430 1700 2170 2690 3210 3680 3950
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3.3.9 Classification of undemutrition

As noted earlier, there is no single universally accepted criterion for determining 

undemutrition in the older adult (Bannerman et al, 1997; Kerstetter et al, 1992) and 

this may have a large part to play in the varying percentages of undemutrition 

reported in different institutionalised elderly populations. To try to determine the 

prevalence of undemutrition in the study sample and show the variations which can 

occur with the use of different criteria, various definitions for undemutrition were 

applied to the data. These were those most commonly used in the literature, as 

follows:-

1. BMI < Burr and Phillips (1984) 5th percentile and/or cAMA of <16cm^ for men 

and 16.9 cm  ̂for women ( eg used by Potter et a l , 1995)

2. BMI < 20 (eg used by the Scottish Office Department of Health, 1997; 

EURONUT-SENECA ( De Groot, 1991))

3. G AMA <16cm^ for men and 16.9cm^ for women ( recommended by Friedman et 

al, 1985; Lipski et al, 1993)

Each of the above criteria identifies undemutrition using one or more anthropometric 

index and "cut off points.

3.4 Dietary survey

At the beginning of each site investigation 66% of the subject group were randomly 

selected to participate in the dietary survey. The weighed food and fluid record is the 

most precise and accurate method of determining the usual nutrient content in food 

offered and consumed (Gibson, 1990).
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A three day dietary survey is not as accurate or precise as measuring food and fluid 

over a longer period, but in institutionalised elderly populations day to day dietary 

variation is reduced compared to free living people (Barnes and Hodkinson 1988). 

Due to this small variation in dietary habits of elderly continuing care patients, 

probably due to the cyclic nature of hospital menus, food and fluid was recorded over 

three consecutive weekdays rather than seven consecutive days (Barnes and 

Hodkinson, 1988).

Random and/or systematic errors may occur during the measurement of food, fluid 

and/or nutrients (Gibson 1990). To decrease such errors within the present study the 

following measures were undertaken:

1. One observer ( the author) measured and recorded all formal meals

2. Trained observers (nursing and domestic staff) recorded offered and wasted food 

and fluid in household measures (eg 1 slice of white toast, butter and jam , a cup of 

tea with milk and 1 sugar ) on a standardised form (see appendix 1) during the 

periods the author was unavailable eg during the late evening and night.

3. Household measures were used between formal meals with dietary items that were 

frequently used eg biscuits, cups of tea, squash. These items were weighed three 

times at the start of each ward investigation and the mean values used thereafter.

4. The same observer (the author) who conducted the weighed survey coded and 

inputted data into the computerised nutritional analysis programme

5. Computerised data were checked twice before calculating the nutritional content of 

food offered and consumed

6. Recipes for meals were gathered at each site and used in calculating nutrient 

intake.
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Over the three day period, one observer (the author) accurately weighed , using 

Tanita-TLD - 612 electronic digital scales (Marsden Weighing Machine Group 

Limited, Head Office, 388 Harrow Road, Paddington, London), all formal meals from 

Tuesday to Thursday. Weekend days were not included as staff felt there was no 

change in the eating habits of residents at the weekends, and this was supported by 

inspection of weekend day choices and by Barnes and Hodkinson (1988). All food 

items at breakfast, lunch and evening meal were weighed independently to the nearest

0.5g, using the tare facility on the scales. The meal was weighed onto clean warm 

plates to avoid a change in temperature or disrupted presentation of the meal. Wasted 

food was weighed in the same fashion. Food offered and wasted was recorded 

separately on standard recording sheets. Subjects’ intakes were calculated by 

deducting plate waste from food offered.

Snacks and fluids offered and consumed between meal times were recorded using 

household measures. During the day the author recorded such items on a standard 

form. During the times the author was not present on the ward, nursing staff recorded 

any items offered to or consumed by subjects. The nursing staff were trained to carry 

out this duty prior to commencement of the study. The next day, the author would 

check recorded data for accuracy and completeness with staff and subjects.

The computerised nutritional analysis programme Comp-Eat Version 4.0 (Nutrition 

Systems, 1993), which is a computerised version of McCance and Widdowson’s, 

""The Composition of Foods”(RCC and MAFF, 1992), was used to analyse the 

collected data on food and fluid offered and consumed. Recipes of dishes from each 

site were created and used in the analysis as many of the dishes consumed by subjects
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were not available on the Comp-Eat 4 database. This should have increased the 

accuracy of the nutrient results except for nutrients which are affected by heat and 

light (notably vitamin C and folate). The mean value of the three day nutrient content 

in food offered and consumed was used and compared to appropriate age and gender 

specific reference values (DoH, 1991 and 1992). Comp-Eat 4 analyses 31 nutrients 

automatically but only those nutrients significantly below reference values and of 

interest are presented and discussed in this thesis. Nutrients found to be of interest and 

their reference values were as follows;

1. Energy was compared to estimated average requirements and to BMR and ETEE 

(DoH, 1991, 1992). Calculations for estimating TEE were based on Schofield et al 

(1985) from 50 men and 38 women over 60 years of age. Data from this group were 

then collated with data on 101 men aged 60-70 years studied by Durnin, and with 

unpublished data on 170 men and 180 women supplied by Ferro-Luzzi. Calculations 

used for predicting estimated BMR (MJ/d) were as follows:-

Male 60-74 years 0.0499 weight (kg) + 2.930
75+ years 0.0350 weight (kg) + 3,434

Female 60-74 years 0,0386 weight (kg) + 2.875
75+ years 0.0410 weight (kg) + 2,610

It is accepted that energy expenditure in the elderly declines due to decreased body

weight and reduced activity, as discussed in Sections 1.4 and 5.4 However, to prevent

an incremental approach to energy requirements, a 1.5 x BMR has been recommended

(DoH, 1992). A 1.3 X BMR may be adequate for those elderly spending

approximately 1 hour per day on their feet (DoH, 1992) but, as the subject group in

the present study were very inactive, a 1.2 x BMR calculation could also have been

used as Shetty et al (1996) and Black et al (1996) found a PAL of 1.2 to be more
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suitable for the bed or chair bound. However, a PAL of 1.2 is lower than the 1.27 

PAL indicated by the WHO (1985) as the minimum survival requirement and 

therefore, was not considered appropriate. It is beyond the scope of this study to 

determine the PAL of the group as measured TEE would be required. Therefore, 

energy requirements of the subjects were calculated as BMR x 1.5 and 1.3. Energy 

content of food offered and consumed was compared against these calculated energy 

requirements and the estimated average energy requirement (DoH 1992, 1991).

2 Protein was compared to dietary reference values and individual protein 

requirements using WHO (1985) and DoH (1992) recommendation of 0.75g 

protein/ kg body weight/day.

3. NSP was compared with dietary reference values (DoH, 1991)

4. Fluid was compared to the reference value 30ml/kg body weight/day (Lipschitz,

1992)

It was fflt inappropriate to discuss the vitamin and mineral adequacy of the diet in 

detail without having conducted any laboratory assessments to objectively assess 

subjects’ vitamin and mineral status. Therefore, nutrients found to be significantly 

below the RNI are presented briefly in Section 4.5 only as an indicator of the general 

adequacy of the diet. All nutrients analysed were presented in a separate report for 

Ayrshire and Arran Health Board and the detailed results of food offered and 

consumed compared to lowest reference nutrient intake (LRM), estimated average 

requirement (EAR) and reference nutrient intake (RNI) (DoH, 1991, 1992) by age, 

sex and site are outlined in Appendix 2.
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3.5 Cognitive and functional ability survey

There are many different types of assessment tool for functional and mental ability. 

Within the North Ayrshire and Arran NHS Trust’s Geriatric Medical Directorate the 

Barthel Activity of Daily Living Scale ( Appendix 3) and Hodkinson’s Abbreviated 

Mental Test (Appendix 4) are the preferred measures of hmction and mental ability 

(Mahoney ,1962, Hodkitison, 1972). Both assessment tools are recommended by the 

British Geriatric Society, are widely used by medical and nursing staff and are seen as 

reliable and valid (Collin et al, 1988; Wade et al, 1988; Hodkinson, 1972). It was for 

this reason that these two assessment tools were used in the present study.

3.5.1 Mental tests

The abbreviated mental tests (detailed in Appendix 4) were conducted by the author 

while subjects were sitting comfortably. Ten questions were asked (Hodkinson, 1972)

. Scores between 8 -1 0  were indicative of normal mental ability while scores below 8 

were indicative of mental impairment (Royal College of Physicians, 1992). Those 

subjects who were unable to communicate or were dysphasic did not receive a score. 

The number and percentage of subjects scoring below 8 was calculated to characterise 

the level of mental ability in the study group.

3.5.2 Functional tests

The nurse in charge of each ward scored subjects’ functional ability using the Barthel 

Scoring system (Mahoney and Barthel, 1962). Scores of below 40 are used by North 

Ayrshire and Arran Medical Geriatric Team as indicative of high dependency. The 

number and percentage of subjects scoring below 40 was assessed to determine the 

dependency level of the study population.
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3.6 Environmental survey

As environmental and social factors have been indicated as altering the dietary intakes 

of elderly people (Davies, 1990, Fenton 1989), the study groups’ eating environment 

was assessed by direct observation. Observations were conducted by one observer 

(the author) during the three day weighed dietary survey and staff were not informed 

of this aspect of the study. In this way, staff were unaware that observations of their 

ward and their practice were in progress. By conducting observations in this manner 

it was hoped that a reasonable reflection of the ward environment would be gained. 

Observations were unstructured so that a free descriptive account of the ward could be 

taken. From this information, a check list was developed for future audits. There were 

several areas which the author did seek to assess within each establishment. These 

areas of specific interest observed were; menus (eg were they designed for the 

elderly); room and seating arrangements (was the room homely and were residents 

seated in small social settings); crockery and cutlery used (was crockery institutional 

or homely); drink and snack provision (was choice provided); meal provision (were 

residents given choice of meals, were they provided with the meal they ordered); meal 

system used (was the meal system bulk or plated); nutritional screening practices 

(were residents nutritionally screened); social and physical activities (were residents 

encouraged to undertake social and physical activities); staffing numbers at 

mealtimes; residents choice (were residents give they choice of where to eat their 

meals). Any differences between sites were noted. It was realised that the information 

gathered was subjective and therefore open to bias.

56



between:

1. Anthropometric data between sites

2. Anthropometric data between the study group and reference groups

3. Nutrient content of food offered and consumed and dietary reference values

4. The mental and functional ability of subjects between sites

3.7 Statistical analysis

All data were checked for normal distribution either using stem and leaf plots and/or 

using the Cochrane C test together with the Levene Statistic (Caswell, 1995;
:

SPSS, 1994). Once normality was established, one and two sample t-tests and one way

.
analysis of variance F-tests were performed to determine if there was any difference

Any differences found were checked for significance at the 5% level (p values < 

0.05).

.For all measurements and parameters which were normally distributed, mean values, 

standard deviations and ranges are presented. For data which were not normally 

distributed, median, 25th and 75th percentiles and range are presented. Statistical 

analysis was conducted jointly by the author and Miss Leslie Sinclair (Statistician, 

North Ayrshire and Arran NHS Trust) using the computerised statistical package - 

SPSS PC Version 6.1 (1994).
I
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4. Results

4.1 Description of the resident group

Within the four sites, 277 people were identified as receiving continuing care. Using 

the exclusion criteria, 61 people were omitted from participating in the study and 216 

people were recruited. Unfortunately, due to time lapse between subject selection and 

investigation, 20 recruited subjects either died or were transferred to nursing homes. 

From the final subject total of 196, 132 subjects were randomly selected to participate 

in the dietary survey. Table 12 gives details of the study sample at each site.

4.1.1 Excluded resident characteristics

Of the 61 excluded residents, 9 were from the Arran View private nursing home NHS 

contracted beds, 12 from Ayrshire Central Hospital, 16 from Biggart Hospital and 24 

from Kirklandside Hospital. Thirty two were on liquidised dietary regimens; 10 were 

amputees; 6 had malabsorptive disorders; 2 were terminally ill; 5 were enterally fed 

and 6 residents were aged less than 60 years. The mean age of those excluded was

80.4 years ( SD 9.2 years, range 58-101 years). The excluded residents therefore did 

not differ greatly in age from those included in the study.

4.1.2 Subjects’ age, sex and diagnosis

The study participants consisted of 49 males with a mean age of 77.7 years {SD 6.1 

years, range 64 - 90 years) and 147 females with a mean age of 84.2 years {SD 7.7 

years, range 64 - 96 years). The male to female ratio of subjects was 1:3. Subjects 

arrived in continuing care direct from an elderly acute ward or from home. Medical 

reasons for admission were varied but can be summarised as follows:
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Diseases of the central nervous system - 117 subjects ( 60%)

Dementia - 30 subjects (15%)

Other eg fractures, osteoarthritis - 24 subjects (12%)

Inability to cope at home - 23 subjects (12%)

Diseases of the cardiovascular system -10 subjects (5%)

Malignancy states - 4 subjects (2%)

These were the principal diagnoses of subjects, although in most cases patients were 

suffering from two or more medical problems. Length of stay in continuing care ranged 

from 3 to 267 months with a mean stay of 28.8 months (median 17 months, 25^’ percentile 

5 months, 75̂  ̂ percentile 34 months). Duration of hospital stay was not normally 

distributed. Age, sex and length of stay variations between sites are detailed in Table 12.

Table 12: Subject characteristics by site

Site No. of 
Subjects

No. of 
Subjects 
Dietary 
Survey

No. of 
Males

No. of 
Females

M:F
Ratio

Mean
Age
(years)

SD
(years)

Mean
Stay
(mths)

Median
Stay
(mths)

Range
of
Stay
(mths)

Arran View 42 28 12 30 1:2.5 83 7.49 14.5 17 3-35

Ayrshire

Central

48 32 15 33 1:2 83 8.02 28.9 11.5 3-267

Biggart 50 35 12 38 1:3 83 7.88 45.3 28 3-241

Kirklandside 56 37 10 46 1:4.5 83 8.19 29.4 21.5 3-166

All Sites 196 132 49 147 1:3 82.5 7.9 28.8 17 3-267

M:F Ratio - Male to Female Ratio
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4.2 Functional and cognitive ability survey

4.2.1 Functional ability at the four sites

The subjects were already identified as dependent in activities of daily living by the 

medical staff, therefore Barthel scores were expected to be low. Table 13 details the 

variations in Barthel scores of subjects between sites. One subject was omitted at Biggart 

Hospital in error. Arran View had the highest mean score of 43 and Kirklandside the lowest 

at 28, while Ayrshire Central and Biggart scores fell between these two extremes at 36 and 

27 respectively. Mean Barthel scores at Biggart and Kirklandside Hospitals were 

significantly lower than the mean score at Arran View. This difference could be related to 

subjects at Arran View being in care for a shorter period (mean stay was 14.7 months 

compared to 44.9 months at Biggart and 29.4 months at Kirklandside) or due to the higher 

number of males a^ed over 80 years found at Biggart and Kirklandside Hospitals. There 

were no significant differences detected, between sites, for female subjects or those under 

the age of 80 years. The Barthel Activity of Daily Living Scale is described in detail in 

Appendix 3.

Table 13; Barthel scores by site

Site Number of 
Scores

Mean SD Median Range

Arran View 42 43 31 40 0-95

ACH 48 36 28 28 0-90

Biggart 49 27 24 20 0-95

Kirklandside 56 28 22 20 0-85

Ail Sites 195 33 27 25 0-95
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4.2.2 Mental ability at the four sites

There were no significant differences in mental test scores of subjects between sites. 

Mean scores at each site were all below 8 indicating some degree of mental function 

impairment. Only 24% of the sample (37 subjects) indicated a normal cognitive 

flmction by scoring above 8. Table 14 shows the mental test scores of subjects by site. 

As referred to in Section 3.5.1, a number of subjects who were unable to 

communicate or were dysphasic did not receive a score. The mental test is detailed in 

Appendix 4.

Table 14; Abbreviated mental test scores by site

Site Number of 
Scores

Mean SD Median Range Percentage 
below 
Score of 8

Arran View 35 5 3.5 4 0-10 77

ACH 43 4 3.1 4 0-10 84

Biggart 34 5 3.1 5 0-10 76

Kirklandside 45 4 3.6 3 0-10 69

All Sites 157 4 3,3 4 0-10 76

4.3 Nutritional status survey

4.3,1 Site similarities

Before combining the anthropometric measurements of subjects from each site it was 

important to determine if there were any differences in these data between sites. 

Therefore, sample sizes were broken into two large age and sex bands and a one way 

analysis of variance F-Test was conducted. Table 15 shows the summary of the F- 

Test. No significant differences were detected between the 4 sites for any of the 

anthropometric measurements.

61



Although some differences between sites were apparent in functional ability, it was 

considered appropriate to combine the anthropometric data from sites and use as a 

single data set as no significant differences were detected in anthropometric 

measurements, mental function and age.

Table 15: p-values of anthropometric measurement differences

Measurement Males 
Aged < 80 
years

Males 
Aged >= 80 
years

Females 
Aged < 80 
years

Females 
Aged > - 80 
years

MAC 0.1365 0.7774 0.7524 0.3800

TSK 0.5376 0.2940 0.8565 0.0590

AMC 0.3658 0.9464 0.3964 0.1963

AMA 0.3731 0.9404 0.4068 0.2968

WEIGHT 0.1788 0.9178 0.4416 0.4698

BMI 0.2089 0.7910 0.5774 0.1382

p-values <0.05 considered significant

4.3,2 Anthropometric measurements of study sample

Formal statistical tests were carried out on all anthropometric data to establish if the 

data were normally distributed. On examination of normal probability plots and the 

Cochrane C Test together with the Levene statistic it was found that all 

anthropometric measurements did not vary greatly from a normal distribution or 

violate equality of variance in any of the age and gender groups.

The anthropometric of the male and female study sample are summarised in Table 16. 

When mean results of the sexes are compared there are clear significant differences in 

the fat, fat free mass, height and weight of males and females but not BML. Men were
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heavier (mean 63.4 kg) than ^vomen (mean 53.3 kg) and taller (mean 165.3cm) than 

women (mean 151.3cm); had larger MAC (mean 257.3mm) , AMC (mean 227.1mm), 

AMA (mean 4154.4 mm^) and cAMA (mean 31.6 cm^) compared to women (MAC 

mean 241.3mm; AMC 202.7mm; AMA 3333.5mm^; cAMA 26.9cm^). Women had 

larger TSK (mean 12.3 mm) than men ( mean 9.8mm) and both sexes had similar 

BMI (men mean 23.2; women mean 23.3).
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4.3.3 Anthropometric measurements: comparisons with UK Reference 

Data

As no differences were found in any of the anthropometric measurements of subjects 

between sites, BMI, MAC, TSK, AMC and AMA results were compiled into 

percentile charts for men and women in the following age bands: 65-69 years; 70-74 

years; 75-79 years; 80-84 years and 85+ years. These were then used to assess if the 

anthropometric measurements of the study sample differed significantly from 

reference data for community elderly within the UK. If the group was found to have 

lower anthropometric measures then this indicates they are nutritionally compromised 

compared to community elderly. Six subjects fell out-with the age bands and were 

therefore omitted from comparisons to the reference data. The younger age bands (65- 

69 years and 70-74 years) in both sexes had small numbers (<10) and therefore the 

results from these groups must be viewed with caution. Tables 17 - 21 show 

anthropometric percentiles for the study sample compared with Burr and Phillips 

(1984) reference group from South Wales. One sample t-tests were used to test the 

significance of anthropometric differences between the two groups. Further discussion 

on these results is provided in Section 5.3.

4.3.3.1 Body mass index compared to Burr and Phillips data

Throughout the female percentile range, BMI was on average 1 -2 kg/m^ lower than 

the reference group (see Table 17). At the 5th percentile, 8% (n=15) of the group 

(n=185; males n=48; females n=137) (10% (n=5) of males and 7% (n=10) of females) 

were below reference value; at the 10th percentile this applied to 15% (n=28) of the 

group (13% (n=6) of males and 16% (n=22) of females). In contrast the percentage of 

the group falling above the 95th percentile was similar to the reference. Therefore, as
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the percentage of subjects falling below the 5̂  ̂and 10 '̂ percentiles was high and the 

number above the 95th similar, this indicates that the group was leaner than reference 

sample. Statistically, when the study group’s BMI mean was compared to the 

reference 50^ percentile, only in the female groups aged 75-79 years and 80-84 years 

was BMI found to be significantly lower (p < 0.001 and p-0.05 respectively) than the 

reference sample. This information suggests that the female study group was leaner 

than reference only in the older age groups. This may be related to the low sample 

size in the younger age bands having inadequate power to detect a difference. A 

decline in BMI from the age of 70 years onwards was present.

4 3.3.2 Mid arm circumference compared to Burr and Phillips Data

In general, the study sample’s MAC was slightly higher than the reference (see Table 

18). This trend was seen in both sexes. MAC was significantly higher in females aged 

85+ years (p = 0.015) and males aged 75-79 years (p = 0.006) when mean MACs 

were compared to reference 50̂  ̂percentiles. A trend of decreasing MAC was seen in 

both sexes from the age of 70 years onwards.

4.3.3.3 Triceps skinfold thickness compared to Burr and Phillips Data

There was a trend, in both sexes, for TSK to decline with age and for TSK to be larger 

in females than males throughout the percentile range (see Table 19). Compared to the 

reference, male TSK percentiles were generally higher but female TSK percentiles 

were similar or lower. The percentage of TSK measurements falling below the 5th 

percentile was 7% (n=14) in the group (n=187; males n=48; females n=139) ( 0% for 

males and 10% (n-14) for females); at the 10th percentile 11% (n=21) of the group 

(4% (n=2) of males and 14% (n-19) of females). Study males aged 75-79 years and 

80-84 years had significantly higher mean TSK measurements than the reference 50̂ ^
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percentile (p = 0.038 and p = 0.082 respectively) but no significant differences were 

detected in the female data.

4.3.3.4 Arm muscle circumference compared to Burr and Phillips Data

There was a trend for AMC to decline with age in both sexes but this was not 

consistent through all the percentile range (see Table 20). The AMC percentiles for 

the study male group were generally higher than females. Compared to the reference, 

male percentiles were similar but female percentiles tended to be higher. However, 

only females in the age groups 80-84 years and 85+ years had higher mean AMC than 

the reference 50^ percentile, and this reached statistical significance (p<0.001 for 

both).

4.3.3.5 Arm muscle area compared to Burr and Phillips Data

As with AMC, there was a trend for AMA to decline with increasing age within the 

study sample but this was not as consistent as in the reference group (see Table 21). 

The male study sample had higher AMA than females throughout the percentile 

range. Male AMA percentiles were similar to and female percentiles higher than the 

reference. Statistically, no significant difference was found between mean AMA for 

men at the 50* percentile of the reference group but in the females 80 - 84 years and 

85+ years group AMA was higher and the differences were statistically significant 

(p= 0.003 and p < 0.001 respectively).

4.3.3.6 Body weight compared to Lehmann et al data

Mean body weights of males and females were compared to the mean body weights of 

a reference group described by Lehmann et al (1991). The mean weight of males aged 

65-74 years was 64.7 kg ( SD 13.3kg) and this was lower, but not significantly lower,
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than the reference mean of 72.5 kg ( SD 12,6 kg, p = 0.080). Men aged 75 years and

older had a significantly lower mean body weight of 62.9 kg {SD 9.8kg) compared to

the reference group mean of 68.6 k% { SD 11.4 kg , p < 0.001). The female data

followed a similar trend to the males. For females aged 65-74 years, mean weight was

61.7kg(*SD 15.6 kg) which was lower than the reference mean of 64.5kg ( SD 13.3

kg) but this difference was not statistically significant ( p = 0.541). Females aged 75

.years and over had a mean weight of 52.3kg ( SD 10.7kg) which was significantly 

lower than the reference 59.7kg ( SD 11.6, p<0.001). The study group aged 75+ years 

had significantly lower mean body weight than the reference (p< 0.001).



Table 17 Percentiles for Body Mass Index
Ayrshire and Arran Health Board Subjects (AAHB) vs Burr and Phillips (BURR)

Percentiles
(years) No. 5th 10th 25th 50th 75th 90th 95th

Men
65-69 AAHB 4 17.0 17.0 17.2 19.4 24.4 25.6 25.6

BURR 46 18.1 19.4 21.8 24.3 26.9 29.2 30.5

70-74 AAHB 7 16.7 16.7 21.2 24.4 27.4 27.8 27.8
BURR 171 18.9 20.2 22.6 25.1 27.7 30.0 31.3

75-79 AAHB 18 19.9 20.4 21.8 23.9 26.4 29.0 29.3
BURR 188 17.5 18.9 21.3 23.9 26.5 28.9 30.3

80-84 AAHB 10 16.9 17.0 19.3 22.3 25.0 31.1 31.7
BURR 87 18.1 19.4 21.4 23.7 26.0 28.1 29.3

85+ AAHB 9 18.2 18.2 19.7 22.0 24.7 27.5 27.6
BURR 41 17.9 19.0 21.0 23.1 25.2 27.2 28.4

Women
65-69 AAHB 4 16.1 16.1 17.0 23.8 28.8 29.0 29.0

BURR 53 17.2 19.2 22.7 26.6 30.3 33.8 35.9

70-74 AAHB 8 16.8 16.8 21.8 27.2 30.3 36.0 36.0
BURR 250 18.4 20.2 23.1 26.3 29.5 32.4 34.2

75-79 AAHB 18 18.1 18.6 19.9 23.0 23.4 27.0 28.9
BURR 329 18.1 19.8 22.8 26.1 29.4 32.4 34.1

80-84 AAHB 39 16.9 17.0 19.9 23.6 26.1 31.9 34.6
BURR 200 17.1 19.0 22.1 25.5 28.9 32.0 33.9

85+ AAHB
BURR

68
88

16.0
16.7

17.6
18.2

19.7
20.8

22.3
23.6

25.4
26.4

29.7
29.0

30.6
30.5
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Table 18 ; Percentiles for MAC (mm)
Ayrshire and Arran Health Board Subjects (AAHB) vs Burr and Phillips (BURR)

Age group 
(years) No.

Percentiles
5th 10th 25th 50th 75th 90th 95th

Men
65-69

70-74

75-79

80-84

86+

Women
65-69

70-74

75-79

80-84

85+

AAHB 4 205 205 215 251 267 270 270
BURR 47 206 218 238 260 282 302 314

AAHB 7 194 194 242 268 294 308 308
BURR 45 209 219 236 255 274 291 301

AAHB 18 212 234 241 271 282 296 298
BURR 119 197 208 226 245 264 282 293

AAHB 10 192 196 235 257 285 303 305
BURR 56 193 202 219 237 255 272 281

AAHB 9 205 205 218 253 273 280 280
BURR 31 189 198 213 230 247 262 271

AAHB 4 186 186 201 263 285 286 286
BURR 54 212 223 243 264 285 305 317

AAHB 8 199 199 237 279 305 343 343
BURR 47 201 213 233 255 277 297 309

AAHB 18 190 202 228 245 269 301 310
BURR 219 193 206 226 249 272 293 305

AAHB 39 170 182 224 246 276 288 306
BURR 131 179 192 212 235 258 279 291

AAHB 70 176 194 215 227 242 275 314
BURR 75 164 176 198 221 245 266 278
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Table 19 : Percentiles for TSK (mm)
Ayrshire and Arran Health Board Subjects (AAHB) vs Bun and Phillips (BURR)

Age group 
(years) No.

Percentiles
5th 10th 25th 50th 75th 90th 95th_

Men
65-69

70-74

75-79

80-84

85+

Women
65-69

70-74

75-79

80-84

85+

AAHB 4 5.1 5.1 5.3 7.4 10.7 11.3 11.3
BURR 47 3.6 4.3 5.9 8.1 11.3 15.2 18.2

AAHB 7 6.1 6.1 6.9 8.3 16.7 18.3 18.3
BURR 45 3.7 4.3 5.8 8.0 10.9 14.6 17.3

AAHB 18 4.7 5.3 7.3 11.7 13.0 17.4 19.7
BURR 119 3.6 4.2 5.3 7.0 9,2 11.7 13.6

AAHB 10 3.6 3.7 5.8 10.2 11.4 12.8 12.9
BURR 56 3.5 4.1 5.1 6.6 8.5 10.7 12.3

AAHB 9 3.4 3.4 6.3 7.8 12.1 13.1 13.1
BURR 31 3.4 3.9 5.0 6.5 8.4 10.6 12.2

AAHB 4 7.7 7.7 9.1 14,4 23.5 26.2 26.2
BURR 54 9.9 11.3 14.1 18.0 22.9 28.5 32.5

AAHB 8 10.2 10.2 10.7 17.7 20.4 31.1 31.1
BURR 47 8.2 9.5 12.1 15.9 20.9 26.8 31.1

AAHB 18 4.1 6.2 9.7 12.5 19.7 22.8 25.9
BURR 219 7.5 8.6 11.1 14.6 19.1 24.5 28.4

AAHB 39 5.3 6.8 9.0 10.9 14.1 17.5 21.1
BURR 131 6.2 7.2 9.5 12.7 17.1 22.4 26.2

AAHB 70 4.6 5.4 8.0 10.1 12.6 16.6 22.8
BURR 75 6.0 7.0 8.8 11.5 14.9 19.0 21.8

i

1
Î
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Table 20 : Percentiles for AMC (mm)
Ayrshire and Arran Health Board Subjects (AAHB) vs Burr and 
Phillips (BURR)

Age Percentiles

(years) No. 5th 10th 25th 50th 75th 90th 95th

Men
65-69 AAHB 4 186 186 197 229 234 235 235

BURR 47 187 196 213 231 249 266 275

70-74 AAHB 7 175 175 209 246 254 255 255
BURR 45 184 194 209 227 245 260 270

75-79 AAHB 18 186 197 210 229 241 275 281
BURR 119 182 190 205 221 237 252 260

80-84 AAHB 10 180 181 204 230 256 269 270
BURR 56 176 184 199 215 231 246 254

85+ AAHB 9 190 190 195 221 243 248 248
BURR 31 172 180 193 208 223 236 244

Women
65-69 AAHB 4 161 161 172 204 225 232 232

BURR 54 163 172 187 204 221 236 245

70-74 AAHB 8 167 167 197 225 244 257 257
BURR 47 158 168 184 201 218 234 244

75-79 AAHB 18 170 176 189 201 218 239 240
BURR 219 161 169 184 200 216 231 239

80-84 AAHB 39 142 164 191 210 230 250 260
BURR 131 151 160 175 192 209 224 233

85+ AAHB 70 161 171 182 192 205 236 255
BURR 75 141 150 165 182 199 214 223
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Table 21 : Percentiles for AMA (mm2)
Ayrshire and Arran Health Board Subjects (AAHB) vs Burr and Phillips (BURR)

Percentiles
(years) No, 5th 10th 25th 50th 75th 90th 95th

Men
65-69 AAHB 4 2754 2754 3098 4172 4339 4380 4380

BURR 47 2680 3040 3650 4320 4990 5420 5960

70-74 AAHB 7 2435 2435 3463 4811 5127 5192 5192
BURR 45 2710 3030 3560 4140 4720 5250 5570

75-79 AAHB 18 2748 3093 3507 4145 4627 6021 6269
BURR 119 2530 2840 3360 3940 4520 5040 5350

80-84 AAHB 10 2589 2616 3316 4219 5204 5757 5811
BURR 56 2370 2660 3160 3710 4260 4760 5060

85+ AAHB 9 2878 2878 3001 3903 4682 4913 4913
BURR 31 2270 2540 2980 3470 3960 4400 4670

Women
65-69 AAHB 4 2072 2072 2371 3290 4043 4286 4286

BURR 54 2020 2310 2810 3350 3890 4390 4680

70-74 AAHB 8 2227 2227 3092 4027 4747 5240 5240
BURR 47 1840 2160 2690 3270 3850 4380 4700

75-79 AAHB 18 2288 2476 2843 3203 3787 4543 4569
BURR 219 1970 2240 2710 3230 3750 4220 4490

80-84 AAHB 39 1600 2133 2911 3500 4199 4972 5394
BURR 131 1720 2000 2460 2970 3480 3940 4220

85+ AAHB
BURR

70
75

2075
1430

2324
1700

2640
2170

2937
2690

3322
3210

4422
3680

5158
3950
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4.3.4 Summary of anthropometric results

The information suggests that the study group was generally leaner than both 

reference groups, if anything, more muscular than the reference group from South

4.3.5 Nutritional status: prevalence of undernutrition

As detailed in Sections 1.2 and 3.3, various criteria were used to define the prevalence 

of undernutrition within the study sample. This approach was taken as there is no 

single criterion to define undemutrition used in the literature, as discussed earlier.
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Wales. Despite the differences between study and reference groups, the 

anthropometric trends which have previously been described, such as declining 

anthropometric measurements with age, and differences in weight, fat and fat free 

mass between the sexes were observed in this study. This suggests that similar

anthropometric trends exist between populations in the UK but that the absolute 

values may be different in different geographical areas or the differences may be the
;

result of secular trends. Section 5.3 explores these findings further.

From Table 22, the prevalence of undemutrition can be seen to range from 11% - 

24%, depending on the criterion used. With no ' gold standard ‘ definition for 

undemutrition, the true prevalence rate of undemutrition in this group cannot be 

determined but may therefore lie between 11 and 24%. It is outwith the scope of this 

study to develop a standard definition for undemutrition in the elderly, but the issue is 

discussed in Section 5.3.



Table 22 ; Number of subjects undernourished

Sex ^ M I and/or cAMA 

No. Below % Below

^BMI

No. Below % Below

^cAMA

No. Below % Below

Male 5 10 10 20 2 4

Female 21 15 36 25 17 13

Combined 26 14 46 24 20 11

Criteria for defining undemutrition:

1. BMI < Burr and Phillips (1984) 5th percentile and/or cAMA of <16cm^ for men 

and 16.9 cm  ̂for women ( eg used by Potter et a l , 1995)

2. BMI < 20 (eg used by the Scottish Office Department of Health, 1997; 

EURONUT-SENECA ( De Groot, 1991))

3. cAMA <16cm^ for men and 16.9cm^ for women ( recommended by Friedman et 

al, 1985; Lipski et al, 1993)

4.4 Energy Requirements

4.4.1 Estimated basal metabolic rate and energy expenditure

Mean estimated BMR for the study sample was 5.0MJ/d (SD 0.7MJ/d). In men, mean 

predicted BMR was 5.8MJ/d (SD 0.6MJ/d). In women, mean predicted BMR was 

4.8MJ/d (SD 0.5MJ/d). •I

The DHSS (1992) recommend a 1.3 PAL for calculating the ETEE of elderly people 

who spend one hour or less per day on their feet. An activity factor of 1.3 represents a 

very sedentary lifestyle and therefore may be suitable for use with this study group as 

the majority were chair bound and very dependent. This is supported by empirical 

evidence from doubly-labelled water (DEW) studies of long stay elderly patients
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(Reilly et al, 1995). The mean ETEE for the study sample was 6.5MJ/d (SD 0.9MJ/d) 

(in men 7.5MJ/d (SD 0.7MJ/d) and 6.2MJ/d (SD 0.6MJ/d) in women). When PAL 

was increased to 1.5, the factor used to obtain the estimated average requirement for 

energy for free living elderly (DoH, 1992), ETEE was higher. Mean ETEE using PAL

1.5 was 7.5MJ/d (SD l.OMJ/d) (in men 8.7MJ/d (SD 0.8MJ/d) and in women 7.1MJ/d 

(SD 0.7MJ/d)). Estimated BMR and the varying ETEE were used in the comparison 

of energy intake and energy of food offered to assess adequacy of energy intake. 

Section 5.4 discusses energy expenditure and energy balance more fully.

4.5 Dietary survey -nutrient content of the diet

Tables 23 and 24 detail the findings of the 3 day weighed food and fluid records, the 

nutrient content of food offered and consumed compared to dietary reference values 

and estimated individual requirements. Following statistical advice, before one or two 

sample t-tests were conducted, the required assumptions of normality and equality of 

variance were verified by examining:

1. Normal probability plots in conjunction with the Lilliefort test statistic

2. Cochrans C test for homogeneity of variance together with the Levene statistic

These tests confirmed that none of the data analysed were distributed significantly 

differently from the normal distribution and the equality of variance assumption was 

not seriously violated. Therefore, mean and standard distributions are presented.
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4.5.1 Energy offered and consumed

From Table 23, the mean energy content of food offered to males was 8.1MJ/d (SD 

1.7MJ) (equivalent to 1910kcal/d, SD 340kcal/d) and 6.9MJ/d (SD 1.2MJ/d) 

(equivalent to 1631kcaFd, SD 292 kcal/d) to females. As residents did not always 

consume all that was offered, energy intakes were less than the energy offered. From 

Table 24, the mean energy intake for men was 6.7 MJ/d (SD 0.72MJ/d) (equivalent to 

1606.7kcal/d, SD 348kcaFd) and 5,3MJ/d (SD l,3MJ/d) (equivalent to 1260kcal/d, SD 

296kcal/d) for women.

From Table 23, 79% of males and females were offered food and drink with energy 

content below their age specific EAR for energy (DoH, 1991). Energy of food offered 

to males and females 65-74 years and 75+ years was significantly (p < 0.05) below 

their age and gender specific EAR for energy (DoH, 1991). No differences were 

detected with the younger age groups and this may be related to the small subject 

numbers within these groups. Energy intake of the sample was significantly below the 

EAR for energy (DoH, 1991) (see Table 24) and overall 91% of males and 97% of 

females had energy intakes which fell below their age specific EAR (see Figure 1).
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Figure 1: Energy intake compared to EAR (DoH, 1992)

Male Female

Males EAR 65-4yrs(9.71 MJ/d) and 
EAR 60-64 vears (9 93MJ/d1 
Male EAR 75+years(8 77MJ/d) 
Fem ales 65-75yrs EAR (7.96MJ/d) and 
EAR 60-64yrs (7 99MJ/d)

Fem ale EAR 75+ years(7 61MJ/d)

The energy content of food offered and consumed was also compared to estimated 

BMR and ETEE (calculated using PALs of 1.3 and 1.5). Two sample t-tests were 

used to determine the significant differences. Table 25 and 26 indicates the 

differences between the energy content of food offered and consumed and BMR and 

ETEE.

Table 25: Energy offered compared to estimated BMR, ETEE (PAL 1.3 and 1.5)

Measurement Males (MJ/d) Females (MJ/d) Both sexes (MJ/d)

BMR 5.8* 4.8* 5.0*

ETEE X 1.3 7.5 6.2* 6.5*

ETEE X 1.5 8.7 7.1 7.5*

Energy in food offered 8.1 6.9 7.2

* Significantly different from energy offered (p<0.05)
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Table 26; Energy intake compared to estimated BMR, ETEE (PAL 1,3 and 1.5)

Measurement Males (MJ/d) Females (MJ/d) Both sexes (MJ/d)

BMR 5.8* 4.8* 5.0*

ETEE X 1.3 7.5* 6 .2 * 6.5*

ETEE x 1.5 8.7* 7.1* 7.5*

Energy intake 6.7 5.3 5.7

* Significantly different from energy intake (p<0.05)

From Tables 25 and 26, energy content of both food offered and consumed was 

adequate to meet the BMR needs of the sample group. Food offered contained 

adequate energy to meet the needs of females ETEE when calculated using a PAL of

1.3. No significant differences were found in energy offered compared to ETEE when 

calculated using PAL of 1.3 for males and PAL of 1.5 for males and females. This 

may be due to a lack of power within the sample size when the group is broken by sex 

because when the data from both sexes are combined (giving greater numbers and 

therefore power) differences become apparent. Overall, using the data from both 

sexes it could be stated that energy offered was inadequate to meet the needs of the 

group when ETEE was calculated PAL of 1.5 but adequate to meet BMR and ETEE 

calculated using PAL x 1.3, Energy intake was inadequate to meet ETEE when 

calculated using PAL of 1.3 and 1.5. Of the group, 70% had energy intakes which fell 

below their ETEE calculated using PAL of 1.3 (see Figure 2). This information 

suggests that the study group may have been in negative energy balance, though the 

magnitude of this would have depended on their true total energy expenditure which 

was not measured.

80



Figure 2: Energy intake compared to BMR and ETEE (BMR x 1.5 PAL)

>%
s>oc
liJ

maaai

Female

Male BMRx 1.5(8.7MJ/d) 
and EAR (8.77MJ/d)

Female BMR x 1.5 (7,1 MJ/d)

Male BMR (5.8MJ/d)
Female BMR (4.8MJ/d)

It is beyond the remit of this study to assess if the study sample was in true negative 

energy balance, since a longitudinal study measuring energy expenditure and intakes 

or serial measurements of anthropometry would be required to determine this. 

However, based on the information available, the institutionalised elderly group 

would seem to be nutritionally at risk and may not be consuming adequate energy to 

meet their requirements. This could help explain the prevalence of undemutrition 

detected. This is discussed fiirther in Section 5.4.

4.5.2 Protein offered and consumed

Table 23 presents the mean content of protein in food offered to males, 72.Og /d (SD 

15.5g/d, range 35.7-117.3g/d) and females 65.3g/d (SD 11.7g/d, range 36.0-96.7g/d). 

From Table 24, the mean protein intake for males was 59.7g/d (SD 13.5g/d, range 

29.1-89.0g/d) and for females 49.1g/d (SD 13.1g/d, range 19.4-88.6g/d).
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Compared to dietary reference values (DoH, 1991) for protein, the protein content of 

food offered and consumed seemed generally adequate. The current reference nutrient 

intake (RNl) is 46,5g/d for females and 53.3g/d for males and the current estimated 

average requirement (EAR) is 37.2g/d for females and 42.6 for males (DoH, 1991).

The protein content of food offered was less than the RNI for only 6% of females and 

3% of males.

I-
f

The protein recommended per kg body weight for an elderly person is 0.75g/ kg body 

weight/d which is the same as for a younger adult (WHO, 1985). This value was 

based on recommendations from the WHO (1985). Expressed in these terms, the 

mean protein content of food offered was 1.28g/kgbody weight/d (SD 0.38, range 0.4 

-  2.6 g/kg body weight/d) and protein intake was l.Og/kg body weight/d (SD OJ, 

range 0.3 -  2.0g/kg body weight/d) (see Tables 23 and 24). Both the protein content 

of food offered and consumed was significantly higher than the 0.75g/kg/d 

recommended value (p < 0.001). Since protein intakes seem adequate protein will not 

be discussed further.

4.5.3 Non-starch polysaccharide (NSP) offered and consumed

From Tables 23 and 24, the mean NSP content of food offered to the group was 1 Ig/d 

(SD 2,5, range 5.7 - 17g/d) and the mean NSP intake was 8.2g/d (SD 3, range 2.2 - 

15.5g/d). The NSP content of food offered and consumed was significantly lower than 

the current RNI (24g/d), EAR (18g/d) and lower reference nutrient intake (LRNÏ)

(12g/d) (DoH, 1991). Nutritional data showed that 65% of NSP offered and 87% of 

NSP intake fell below the LRNI, while 100% of the entire sample fell below the EAR 

and RNI. Overall, the NSP offered and consumed was inadequate and may partially
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explain the problem of constipation and high laxative use in this group. This is 

discussed more fully in Section 5.4.

4.5.4 Fluid offered and consumed

Fluid results are expressed per kg body weight as recommended by Lipschitz (1992). 

Tables 23 and 24 indicate that the mean amount of fluid offered to the sample was 

22.5ml/kg body weight/d (SD 6.6, range 5 - 38ml/kg body weight/d) and fluid intake 

was 17.9ml/kg body weight/d (SD 5.4, range 3 - 37ml/kg body weight/d). The average 

total fluid offered to the group was 1184.5ml/d (SD 328.7ml/d), (1320.2ml/d (SD 

428.3ml/d) to males and 1139.2ml/d (SD 276.2ml/d) to females). Fluid intakes were 

lower than fluid offered, with a group mean of 964.8mVd (SD 342.2ml/d), with 

1138.6ml/d (SD 421.9ml/d) for males and 906.9ml/d (SD 291.4ml/d) for females.

Compared to the 30mFkg/d reference value (Lipschitz, 1992), 83% of fluid offered 

and 98% of fluid intakes were below this value. Both fluid offered and consumed 

were significantly below the reference value. The fluid results indicate that this 

elderly institutionalised group may not be receiving or consuming adequate fluid. 

Fluid adequacy will be discussed forther in Section 5.4.

4.5.5 Other nutrients offered and consumed falling below the RNI

Nutrients of interest that were also found to be significantly below the RNI for food 

offered and consumed are presented below. Further information on these nutrients and 

others can be found in Appendix 2.
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Nutrients found to be significantly below the RNI for food offered were: vitamin D 

(mean 2.9mcg/d; SD 1.8mcg/d; range 0.4 -  10.2mcg/d); potassium (mean 

2571.3mg/d; SD 480mg/d; range 1080 -  4721mg/d). Nutrients also found to be 

significantly lower than the RNI for dietary intakes were: vitamin D (mean 2.2mcg/d; 

SDlAmcg/d; range 0.4 -  8.2mcg/d); iron (mean 8mg/d; SD 2.4mg/d; range 2.9 -  

14.7mg/d); folate (mean 150.3mcg/d; SD 48mcg/d; range 48 -  271mcg/d); potassium 

(mean 2001.5mg/d; SD 539mg/d; range 503 -  3125mg/d).

4,5.6 Nutrient density of dietary intake

Nutrient density of the diet was assessed using NSP and iron intakes/lOOOkcal. The 

NSP density of the diet averaged 6,lg/1000kcal (SD 1.6g/lOOOkcal) which was lower 

than the LRNI (12g/d). The average iron density of the diet was 6.Omg/lOOOkcal (SD

1.1 mg/lOOOkcal) which fell between the LRNI (4.7mg/d) and the EAR (6.7mg/d). this 

suggests that that the nutrient density of the diet was low.

4.6 Food and fluid provision and environmental factors at sites
.Food and fluid provision varied between sites. Arran View and Kirklandside patients 

chose meals 24 hours in advance while patients at Biggart and Ayrshire Central were 

offered menu choice only a few hours before each meal. All three hospital sites 

operated a 3 week menu cycle which had not changed for a number of years. Arran 

View operated a 2 week menu cycle which changed totally each 3 months to take 

account of seasonal foods.

Arran View served its meals from a bulk trolley while all the hospital sites used a 

plated meal system. The bulk system allowed staff to serve to patients appetites while
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the plated meals were of a set portion which often did not suit patients’ appetites. 

Ayrshire Central and Kirklandside’s food delivery systems made the identification of 

patient meals difficult. However, at Biggart patients’ names were written on the lids 

of soups and puddings and their menu cards were placed on top of their meal plates, 

ensuring that patients received the correct meal.

4.6.1 Breakfast

At Arran View, breakfast was served to suit the patients’ preference. Therefore, 

breakfast was between 8 am and 10 am and patients could eat in bed or in the dining 

room. Hospital breakfasts were served to a catering and nursing routine, around 8 am, 

and the eating place depended on staff rather than patient choice. All sites offered 

fresh fruit juice, porridge, cereals, milk, bread/rolls/toast and a cooked breakfast. Tea 

was offered mostly as the hot drink. Arran View was the only site which offered 

boiled, poached or fried eggs to patients.

4.6.2 Lunch

Lunch was generally served at midday at all sites. Lunch usually consisted of a choice 

between two main courses unless a patient was on a therapeutic diet. In Arran View, 

patients had the choice of soup and main course only, while hospital patients had a 

larger choice of soup, hot and cold main courses and puddings. A drink of either milk 

or squash was served with this meal at all sites although Arran View also offered 

sparkling wine. The majority of patients ate in the dining room for this meal.
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4.6.3 Evening Meal

The evening meal was usually served between 4.30 pm and 5.15 pm in all sites. Some 

patients ate this meal in bed but most patients ate in the dining room. At Arran View 

this meal comprised mainly of convenience foods like burgers, sausages or fried 

cheese toast. A pudding was also on offer. In the hospital sites, the evening meal 

choice was similar to lunch. Kirklandside was the only site to offer bread and butter 

with lunch and evening meal Tea was usually offered with this meal in the hospital 

sites but in Arran View patients received a cold drink as well as tea.

4.6.4 Snacks and drinks

In the hospitals, patients were only offered plain biscuits as a snack three times per 

day. Drinks of tea were offered at 10 am, 2 pm and 7 pm. Water was always available 

on wards but was rarely offered to patients. Arran View offered its patients a wide 

variety of hot and cold drinks at 10 am, 1 pm, 3 pm, 5 pm, 7 pm and 9 pm. Plain 

biscuits were offered at these times and at 3 pm home-made scones or tray-bakes were 

also available. Arran View was the only site to offer wine with meals and an alcoholic 

drink at the weekend, while it also bought in fish suppers on a monthly basis. Very 

few patients or their family or friends purchased any additional food or drink items. 

At Biggart a few patients did visit the ‘Buttery Restaurant’ in the Hospital each week 

for a coffee or tea.

4.6.5 Therapentic diets

Ayrshire Central and Biggart had the greatest numbers of patients on therapeutic 

diets, and this may be related to the higher dietetic input at these sites. The main 

therapeutic diets in the population were diabetic, reducing, soft, liquidised, high
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protein and high NSP. In the sample group, 13 were on diabetic diets, 19 on weight

reducing diets, 25 on high protein diets, 4 on high NSP and 9 on soft diets. Several

patients were on a combination of diets. Those on high protein diets received extra

snacks, had protein and energy powders added to meals and were also allowed three

courses at each meal. The majority of patients on high protein diets were prescribed
.

supplementary high protein/calorie drinks but these were not always issued by staff.

4.6.6 Other factors
,

At mealtimes staffing numbers varied between sites. Arran View had the greatest

number of staff available as staff did not have a break until patients’ meals were

served. This was not the situation at the hospital sites, therefore there was often an

apparent shortage of nursing staff at mealtimes. At some hospital sites, courses were

.served together rather than separately. This practice led to some patients eating their

pudding first and rejecting their main course. At some sites meals were served in the

.order of the menu cards rather than table by table. Therefore, patients at one table î

were often served at different times. Staff were observed littering table tops with plate 

lids and menu cards.

The hospital dining areas were not generally ‘homely’ and in Kirklandside patients ate 

in bedroom areas. Patients were rarely asked where they wanted to sit or with whom.

The crockery and cutlery did not always meet the needs of the elderly patient and 

eating aids were rarely used. Patients’ dietary preferences were rarely considered at 

meal, drink and snack times. Arran View was more ‘homely’ and staff did try to meet 

the social and dietary preferences of their patients. There was also a definite lack of
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nutritional screening in all sites. Environmental and social factors are discussed more 

fully in Section 5.5.
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5, Discussion
5.1 Background to study

The majority of the 196 subjects in the present study had multiple medical problems 

and all were identified by medical staff as being incapable of living at home and in 

need of continuing care. All subjects had been in care for 3 months or more (median 

length of stay - 17 months) and were now institutionalised. The Department of Health 

indicates in a 1992 report (DoH, 1992) that institutionalised elderly people are at risk 

of low body weight and inadequate dietary intake. A previous study in North Ayrshire 

and Arran NHS Trust (1992) found a problem with constipation in the elderly 

continuing care population and diet was suggested as a possible cause. Therefore, this 

study focused on determining if residents in NHS continuing care within Ayrshire 

were nutritionally compromised and if their dietary intakes could explain the level of 

constipation found in 1992.

5.2 Study sample

The residents who were excluded (n=61) did not differ greatly in age (mean age 80.4 

years; SD 9.2 years) compared to the residents who were included (mean age 82.5 

years; SD 1.9 years). By excluding residents with malabsorptive disorders, those 

being enterally fed, on liquidised diets, fluid restrictions and amputees, any potential 

to bias the nutritional status of the sample towards undernutrition was minimised. If 

these groups had been included in the nutritional status survey a higher prevalence of 

undernutrition may have been found. This has been taken into account later in the 

discussion on prevalence of undernutrition in the study group. However, the number 

of residents with malabsorptive disorders (n=6) was small and, even if undernourished 

this would not have altered the results greatly. Residents on enteral feeds or liquidised
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diets (n=37) were already identified as requiring a therapeutic diet and therefore their 

nutritional status may have not been very different from the subject population due to 

dietetic intervention. As a proportion of residents in any institutionalised setting for 

the elderly may have malabsorptive disorders, take liquidised diets, be enterally fed or 

have amputations, it may have been appropriate to include them in this study. 

Excluding them may have influenced the results by increasing the apparent 

prevalence of undernutrition. This might have provided a more informative 

description of nutritional states in long stay elderly. For fiiture studies, more 

information on the nutritional status of the excluded resident groups, with the 

exception of those terminally ill (for ethical reasons), should also be undertaken in an 

attempt to assess whether they are different from the included group.

The age of female subjects (mean 84.2 years) was higher than male subjects (mean 

77.7 years) and there were considerably more females than males (ratio 3:1). This was 

not surprising as a recent Ayrshire and Arran Health Board report (Walker, 1995) 

suggested that the male to female ratio in Ayrshire is fairly evenly split over most age 

bands with the exception of the elderly population, which is predominantly female. 

Women account for 61% of those aged over 65 years and 67% of those aged over 75 

years (Walker, 1995). In Ayrshire, the elderly population has steadily increased for 

many years, particularly so for the over 75 year age group. This upward trend is 

expected to continue in the period to 2004 with the over 75’s likely to experience the 

largest increase in numbers (Walker, 1995). The general increase in the elderly 

population, especially the very elderly ( > 75 years), has been well described. Of the 

total population in the UK in 1990 aged 16 years or over, one in six were older than 

65 years and by the year 2000 it is predicted that the elderly will account for one in
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four of the adult population ( DoH, 1992). The need for long term care, in institutions 

or in care at home schemes, is set to rise. The vital role nutrition has on the ageing 

process, in health and disease, is only now being recognised, but there is still a lack of 

nutritional information in this age group. In a recent study by Muhlethaler et al 

(1995), the predictive role of malnutrition was determined by analysing the 4;5 year 

mortality and living location of 219 elderly patients admitted to a geriatric assessment 

unit. Indicators of undernutrition were found to be independent risk factors in 

predicting decreased length of overall survival. Campbell et al (1990) also found that 

poor nutritional state, as shown by low muscle bulk and fat stores in 758 elderly 

people, was an important independent predictor for mortality.

'I

In each of the four sites studied, subjects were similar in all respects with the 

exception of functional ability (Table 13). Subjects from Arran View were found to be 

significantly better functionally than subjects from Biggart or Kirklandside. This may 

have been attributable to Arran View subjects being in care for a shorter duration or 

due to the higher number of males aged over 80 years in Biggart and Kirklandside.

Differences were not apparent in the female group or those aged under 80 years.

Therefore, as the majority of subjects were female (females n-147, males n=49), the 

statistically significant difference in functional ability found between sites may not 

have had a biologically or clinically significant effect on the majority of subjects’ 

nutritional status or dietary intake (Section 4.2).
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5.3 Anthropometric measurements of study sample

Anthropometric measurements were conducted as described in Section 3.3 and results 

of weight, estimated height, upper arm fat and fat free mass are detailed in Section

4.3. It was considered reasonable to combine the anthropometric data from each site 

and use it as a single data set as differences in anthropometries and mental ability 

between sites were not detected and the differences in functional ability were 

considered to be more apparent than real.

5.3,1 Nutritional status and anthropometric reference data

When the subject sample was separated into age groups, for comparison with 

reference data (burr and Phillips, 1984; Lehmann et al, 1991), some groups (65-69 

and 70-74) were small. Therefore, some results must be treated with caution.

Burr and Phillips (1984) found, in the community survey of over 1500 elderly 

subjects from South Wales, that after the age of 70 years there is a decline in body 

mass index and upper arm fat and muscle mass with increasing age in both sexes. This 

loss of lean mass and loss or re-distribution of fat mass with age is well documented 

(Delarue et al, 1994; DoH, 1992; Lehmann et al, 1991; Dumin , 1983). Similar trends 

were also present in the sample studied here (Tables 17 - 21). For example, in males 

aged 70-74 years body mass index (BMI) was 24.4Kg/m^ at the 50th percentile 

compared to a BMI of 22.0Kg/m^ for men aged 85 years and older; females aged 70- 

74 years had, at the 50th percentile, a TSK of 17.7 mm which was higher than the 

TSK of females aged 85 years and over (mean 10.1mm).
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The anthropometric trends between gender and age groups present in this study were 

similar to those of other published studies (Launer and Harris, 1996; Delarue et al, 

1994; Burr and Phillips, 1984; Lehmann et al, 1991; Bannerman et al, 1997). In the 

recent study of non-institutionalised elderly people in Edinburgh by Bannerman et al 

(1997), a steady decline in both sexes’ BMI, TSK, MUAC and AMC with age was 

observed. Males’ AMC was significantly higher by 24.3mm on average, than females 

and their TSK significantly lower by 2.6mm on average. Therefore it would appear 

that similar anthropometric trends with advancing age and genders exist between 

populations and that these are biologically determined.

However, absolute anthropometric values seem to differ between populations of 

elderly subjects. The study group was, on average, leaner and more muscular than the 

two UK reference groups, (Burr and Phillips, 1984; Lehmann et al, 1991). This 

difference was especially marked in females and in the older age groups. Females 

were on average l-2Kg/m^ less for BMI than reference data, body weight was lower, 

and MAC higher with TSK and AMA being slightly higher than the two reference 

groups. In each of these measurements, statistically significant differences were seen 

between the study sample and reference data in one or more of the age groups. In the 

younger age bands differences were not detectable, this may be related to the small 

subject numbers in these groups. The differences that were detected were probably 

large enough to be significant in terms of assessing nutritional status. Other studies 

have also described variation in anthropometric values between elderly populations 

(Delarue, 1994; Launer and Harris, 1996; Bannerman et al, 1997).
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1. A study by Delarue et al (1994), on 626 non-institutionalised elderly people from 

Central and Eastern France, found large inter-regional differences in anthropometric 

values for age and séx matched groups. When the French group’s 50th percentile 

values were compared to Burr and Phillips (1984) corresponding 50th percentiles, the 

arm circumference, arm muscle circumference and triceps skinfold thickness of the 

French sample was higher than in the Welsh population studied by Burr and Philips, 

although female body mass index was lower while males were similar to the Welsh 

population. This finding led the authors to conclude that the establishment of local or 

regional anthropometric reference values for elderly populations was needed, and that 

single ‘universal’ sets of reference data might be inappropriate for nutritional 

assessment.

2. In a recent paper by Launer and Harris (1996), anthropometric data from 19 

geographically and ethnically varied samples of community dwelling elderly people 

were compared. Across studies there were large differences detected in the prevalence 

of underweight and overweight subjects, but in all studies the trend of decreasing 

height and BMI with age was found. Females were shorter than males and generally, 

in most samples, they had a higher BMI compared to men. The comparisons 

suggested that the sensitivity and specificity of fixed cut-off points for underweight 

and overweight are likely to differ by sex, age and geographical location in elderly 

samples. Clearly, real differences between populations will need to be considered 

when selecting standard values or cut offs to define overnutrition or undernutrition in 

old age.
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3, In the study in Edinburgh (Bannerman et al, 1997), the anthropometric data of the 

188 community dwelling elderly people was compared to Lehmann et al (1991) and 

Burr and Phillips (1984) reference data. Males were considerably heavier using 

demiquet (weight(Kg)/demispan(m)^), 106.0Kg/m^ versus 113.4kg/m^ (p<0.001) and 

both sexes somewhat shorter (women 0,79m versus 0,72m, p<0.05; men 0,8m versus

0.73m, p <0.01) than the Nottingham sample (Lehmann, 1991). Compared to the 

Welsh group (Burr and Phillips, 1984), both males and females, aged 75 years and 

over, had greater mid-upper arm circumference (75-79 years - men 24.9cm versus 

29.7cm, p<0.001; females 24.9cm versus 29.9cm, p<0.001), triceps skinfold thickness 

and arm muscle circumference, as in the present study. In the male groups aged 75-79 

years and 80-84 years, body mass index was also significantly higher in Edinburgh 

(23.9kg/m^ versus 26.4kg/m^, p <0.001 and 23.7kg/m^ versus 25.9kg/m^, p <0.01 

respectively). The study highlighted significant differences in anthropometric indices 

of nutritional status between broadly representative samples of elderly individuals 

from three regions of the UK, and tends to support the conclusions of Delarue at al

(1994) that the existing reference data for anthropometry in old age should be used 

cautiously because of real biological differences between populations.

Differences in anthropometric data between populations may be due to various factors 

including genetic effects; childhood nutrition; socio-economic status; health 

behaviours; physical activity levels; secular trends; methodological differences in 

studies (Launer and Harris, 1996; Burr and Phillips , 1984). It is beyond the scope of 

this study to explain why these differences have arisen and instead, the study 

addresses the consequences of such differences. Possible reasons for the differences 

apparent between sample and reference group may due to the following;

95



1. As discussed in Section 1.2, the inter-observer error in elderly anthropometry is 

known to be high (Chumlea et al, 1984), especially skinfolds where there is greater 

compressibility and/or poor tissue separation in elderly subjects ( Bowan and 

Rosenberg, 1982). Taking this into consideration , it is possible that inter-observer 

error may explain some of the differences observed between study sample and 

reference groups.

Methodological differences between the study presented and the two studies which 

produced reference data were mainly related to undertaking height and upper arm 

measurements in the seated position, due to the frailty of the study sample. Burr 

and Phillips (1984), undertook these measurements with subjects standing. Knee 

height has shown good correlation with standing height when mean results from 

population or group measurements have been used, as in the present study 

(Chumlea et al, 1984). Therefore, any differences observed in BMI due to 

methodological differences, between study and reference sample, are likely to have 

been minimal. A pilot study prior to the main study commencing, showed that it 

did not seem to make a difference whether subjects stood or sat for upper arm 

measurements. This may have been due to the great care that was taken to ensure 

the arm hung freely at the side of the body, whilst callipers were applied. Overall, 

some differences may have occurred as result of different methodologies (eg 

skinfolds) but as differences were observed tliroughout all indices this tends to 

indicate that the differences were real.
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2. The anthropometric differences detected between study sample and reference could 

be as a result of institutionalisation of the study group. The Nottingham data set 

lived in a non-institutionalised setting and only 7% of subjects in the Welsh study 

were institutionalised. Although no information is provided regarding the health 

status of the reference subjects, both reference groups must have been healthier and 

fitter than the sample group as measurements were taken while standing, which 

was impossible in the present study group and the other samples were larger or 

subjects were non-institutionalised. Evidence from the Edinburgh study 

(Bannerman et al, 1997) indicated that the normal distribution curve for 

anthropometric measures had moved to the right of the reference. This suggested 

that the Edinburgh sample was better nourished or that the reference data are 

inappropriate for community elderly in Edinburgh. The use of the reference data 

may misclassify elderly individuals as ‘at risk’ by underestimating the prevalence 

of undemutrition (Bannermann et al, 1997). A survey of Ayrshire’s community 

elderly would be required to determine if a healthy Ayrshire group was similar to 

Burr and Phillips (1984) and Lehmann et al (1991) reference groups or more like 

Bannermann et al’s (1997) sample. If  the results were similar to Bannermann’s 

(1997) sample, which seems likely considering the higher muscle mass indicated in 

the study group, then this suggests that contemporary reference data for different 

areas within the UK are required or at least that contemporary UK reference data 

for the elderly would be necessary in order to resolve this question. This point may 

be addressed in the Department of Health’s nutritional survey of elderly people 

which was recently carried out (publication expected summer 1998).
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3. The differences in body mass index and weight between study and reference 

groups may be real, and related to the inadequate energy intakes found in the study 

sample. Morgan et aTs (1986) study of 450 elderly women from 6 different 

settings indicated that low levels of nutrient intake made significant contributions 

to the poor anthropometric and biochemical nutritional status observed and with 

improvements in diet, beneficial effects on health should be observed.

4. Burr and Phillips (1984) Welsh survey was conducted in the late 1970’s and 

differences between reference and study group may be related to secular trends. 

The Nottingham survey (Lehmann et al, 1991) was conducted in the late 1980’s 

and therefore secular trends are probably less likely to explain the differences 

observed relative to the reference group, but might still be possible.

5. The apparently high muscle mass found in the study sample compared to Burr and 

Phillips (1984) reference data (for example, see Table 21), could have been related 

to occupational differences between areas. However, as both areas are rural and 

support similar farming and mining industries this seems unlikely.

6. There may be genetic differences between groups which may account for the 

apparent differences in arm muscle mass found. Purely speculatively, it is possible 

that South Wales and Ayrshire have relatively low emigration and immigration 

compared to other areas of the UK eg Glasgow, Bradford and this might make 

genetic differences between populations more likely.
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Percentiles were used in the study presented to assess the nutritional status of the 

study group, but the significant differences detected between sample and reference 

population meant that this task could not be undertaken. This highlights the 

importance of clinically defined criteria for determining undernutrition at the present 

time until more localised standards are available.

In summary, further research would be required in order to investigate some of the 

possible explanations for the anthropometric differences found in this study. The 

differences in anthropometric data between elderly groups within one country, as 

described in this study and others (Bannerman et al, 1997; Launer and Harris, 1996; 

Delarue et al, 1994), have important implications for the screening for malnutrition. If 

reference data are inappropriate it is difficult to detect undernutrition and obesity 

accurately in individuals or patient groups, which puts individuals at risk and 

increases the chances of inappropriate treatment. In addition, estimates of the 

prevalence of undernutrition and ovemutrition will be incorrect if they largely reflect 

real biological differences between samples and references rather than differences in 

sites of undernutrition.

5.3.2 Prevalence of undernutrition

Typically, prevalence rates of 29% to 39% for undernutrition have been found in 

institutionalised elderly people (Fevre, 1993; Carver and Dobson, 1995; Larsson et al, 

1990). The estimated prevalence of undernutrition in the present study was 11% - 

24%, This variation was due to different definitions for undernutrition (BMI; cAMA; 

BMI and cAMA) being applied to the data. However, even the highest figure
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off to differentiate between malnourished and well-nourished states for a particular 

index critically affects both the sensitivity and specificity.

1 0 0

observed was lower than expected after a prevalence of 39% was found in the study 

by Fevre (1993) in a neighbouring health board.

Ideally, the criteria for identifying individuals ‘at risk’ of malnutrition, are those

where no misclassifications occur. However, misclassification often occurs and will

have occurred in the present study. This is due to a number of reasons: the cross-

sectional design of the study; the study design will not identify subjects with recent

and significant weight loss (5-10% within 2-3 months, Parenteral and Enteral

Nutrition Group, 1997). Consequently, those who have had significant weight loss but

.who are not below the BMI or cAMA ‘cut o ff limits will be classed as adequately 

nourished when they are undernourished (false negatives, Gibson, 1990). Also, some

subjects who may normally be of low BMI and/or cAMA can equally be classed as 

undernourished when they are not (false positives) (Gibson, 1990). The choice of cut-

Compared to the 11-24% prevalence of undemutrition found in the present study, 

other recent studies in the UK using the same definition and cut-off points for 

undemutrition have found different prevalence rates (27% in acutely sick elderly 

patients. Potter et al, 1995; 32% institutionalised elderly mentally ill, Dobson and 

Carver, 1995; 39% elderly long stay, Fevre, 1993; 18% men and 12% women 

community dwelling elderly; DoH, 1972). These differences should be real, as the 

same criteria were used to determine undemutrition. This indicates that the study 

group were in a better nutritional state than their counterparts in other long-term care
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establishments, those categorised as mentally ill and acutely sick, but the study 

sample was less well nourished than community elderly.
■

I
It is also outwith the scope of this study to indicate which definition correctly

;
identifies the real prevalence of undemutrition within this group and which one could 

be adopted in the future. However, a brief description of the advantages and 

disadvantages with each criterion for use in elderly people are provided below;

I
1. The advantage of the definition used by Potter et al (1995), any subject with BMI<

'

Burr and Philips (1984) 5th percentile and/or a cAMA of <16cm^ for men and 

16.9cm^ for women, was that if BMI was unavailable then the subject could still be 

assessed on their cAMA measurement. However, with the differences found at the 

50th percentile in the sample presented (lower BMI, higher MAMC) the doubts 

about the acceptability of using reference percentiles from another area (Launer 

and Harris, 1996) and with 5% of a healthy population expected to have a BMI at or 

below the 5th percentile, the use of these criteria may be questioned. Also,

Frisancho (1984) indicated that measurements of weight, skinfolds and bone-free 

AMA between the 5th and 15th percentiles could be considered as evidence of 

undemutrition and this adds doubt to which cut-off point in the percentiles should 

be used.

2. BMI is widely understood and used routinely. However, BMI as a measure of 

nutritional state in the elderly can be problematic (difficulties obtaining height and 

weight; oedema causing increased BMI (Thuluvath, 1995)) and may be a 

misleading index of fatness, because of the differential rates of muscle and bone
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loss among individuals (Lohmann,1992). Therefore, it has been suggested that 

other more specific measures of fatness (eg TSK) or muscle mass (eg AMA) 

should be employed (Frisancho and Flegel, 1982). It has also been suggested that a 

BMI < 20 is not valid for people aged over 65 years (Gibson, 1990). This view was 

supported recently in the study by Launer and Harris (1996), they suggested that 

the sensitivity and specificity of a fixed cut-offs, such as BMI <20, are likely to 

differ by sex, age and geographical locality in the elderly. The development of age 

specific BMI standards which indicate health risk would be beneficial as 

assessments of weight and height/estimated height are relatively easy, quick and 

non-invasive in most elderly groups and therefore likely to be monitored in 

community and hospital setting. The prevalence of undemutrition in the study 

sample using this standard definition, BMI < 20, was 24%, giving the highest 

prevalence rate for undemutrition of all the criteria tested here.

3. The third definition used in this study was cAMA of less than or equal to 16cm  ̂for 

men and 16.9cm^ for women. This is reported to be indicative of undemutrition in 

old age (Lipiski, 1993), and gave the lowest prevalence rate of undemutrition at 

11%. It is likely that all or most of those falling below this cut off were 

undernourished. However, obtaining upper arm measurements in the elderly can be 

difficult and subject to inter-observer error high (Chumlea et al, 1984), and this 

might make it an unreliable method. However, it is a non-invasive method which 

requires inexpensive portable equipment and consequently is used relatively 

frequently in the elderly (Lipiski et al, 1993; Friedmann et al, 1985, Potter et al, 

1995).
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Although errors in nutritional anthropometry can occur which decrease its precision, 

accuracy, and validity (Gibson, 1990), anthropometry should be the preferred option 

by many clinicians, dietitians and nurses for assessing nutritional status. It has a 

number of advantages, including:

1. The procedures are simple, safe, non-invasive, can be applied at the bedside and 

are applicable to large sample sizes (Heymsfîeld and Casper, 1987).

2. Equipment is relatively inexpensive, portable and durable.

3. Relatively unskilled personnel can perform measurement procedures.

4. Methods can be precise and accurate, provided that standardised procedures are 

used.

5. It can provide information on change in nutritional status not provided by clinical 

or biochemical methods (Potter et al, 1995).

Information can be generated on long term prior nutritional history, which cannot be 

obtained with equal confidence using other techniques (Gibson, 1990). Therefore, 

anthropometry is likely to continue being used in the future although new approaches 

in defining under- and overnutrition and its associated risks of disease and mortality 

will be developed. One such advance is the conversion of BMI to percentage body fat. 

If BMI can be converted to percentage body fatness, then a fat standard for defining 

risk can be established. This approach is new and not yet widely used because of the 

long tradition of using body weight and height or skinfold percentiles. It is an 

approach which has been used in children and young adults but not in the elderly. 

However, as more accurate assessments of body composition methods are developed 

and adopted, it is likely that the approach of using percent fat will be widely used. The
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concept is sound, it is only the actual levels that require further research, so that 

different levels of body fatness can be identified with different risks of disease, and 

fat distribution can be separated from total body fatness and assessed as an 

independent risk factor (Lohmann, 1992). There is no doubt that epidemiological 

studies using more direct methods of estimating percentage body fat than BMI are 

required.

In summary, in the present study, various criteria for detecting prevalence of 

undemutrition were applied to the data and the prevalence rate within the sample 

group was found to vary from 11% to 24%. Differences in prevalence rates were also 

noted when compared to long stay elderly in other areas using similar criteria for 

defining undemutrition. The group appeared more undernourished than community 

elderly but similar to or better nourished than long-term care elderly. There seem to 

be numerous ways of trying to detect undemutrition within populations all of which 

seem flawed. However, anthropometry has many advantages and is likely to continue 

to be used in the future. The anthropometrical approach to nutritional assessment 

should improve as developments are made in assessment of body composition and as 

new research links changes in anthropometry to disease and mortality risk (Lehmann 

et al, 1991).

5.4 Nutrient content of the diet

5.4.1 Comment on weighed food record methodology

Assessing the nutritional value of habitual food intake is difficult as measurements 

must be conducted in such a way as not to change customary habits while maintaining
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accuracy. Alterations in subjects’ dietary habits due to subject bias over the 

observation period were unlikely as the majority had poor memory and were unaware 

that the study was in progress. Care was taken to ensure that subjects did not see their 

food being weighed and that food was served in the normal manner. At one site, 

nursing staff served meals from bulk trolleys and although staff were told at the 

beginning of the study to serve meals as normal, some nursing staff bias may have 

occurred. Catering staff who plated meals were unaware that the study was being 

undertaken therefore catering bias was probably small or non-existent. Overall,

weighed food records were probably as unbiased as possible.

As noted in Sections 1.2. and 3.4, a three day weighed food record may not be ideal in

precision and accuracy but in elderly institutionalised groups it has been found to

.provide an acceptable indication of dietary intake (Barnes and Hodkinson, 1988). The 

study was not designed to identify the relative contribution of factors which might 

have led to the underestimation of habitual food intake, for example under-reporting 

of consumption, under-eating during the measurement period, or imprecision in the 

estimate of energy intake from the 3 day record. In the present study, under-recording 

of dietary items may have occurred during the night, when the researcher was not on 

the ward. However, the types and quantities of food or fluid consumed at this time, 

were thought to be negligible indicating that under-reporting was minimal. Under­

reporting may be largely confined to the free living elderly and might not influence 

studies in the elderly institutional setting especially where researchers are undertaking 

weighed food records. Evidence of this can be found in the study by Reilly et al

(1995) where mean energy intake and TEE were found to be identical suggesting that 

there was no under-reporting.
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Overall, weighed food records are considered a precise and accurate method of

.determining usual intake of food and nutrients in individuals (Gibson, 1990) and as

discussed above and in Sections 1.2 and 3.4, every effort was made to reduce bias and

error. However, as the method relies on estimating the nutritional content in the diet

by using food composition tables rather than the more accurate chemical analysis,

inaccuracies will have occurred. This is due mainly to food tables being compiled

from the chemical analysis of samples of food, which vary considerably in the raw
.

state and which vary even more so once local cooking practices are added. Even

.manufactured foods can vary substantially, particularly with regards to added 

.vitamins and minerals (Cameron and Van Stavern, 1988). An additional concern is 

differences in bioavailability. Widdowson and McCance as long ago as 1943 felt there 

were two schools of thought over the nutritional information provided in food 

composition tables. One is that the data provided was as accurate as atomic weights 

while the other dismissed the data due to variations present in foods because of 

different soils, seasons and rates of growth. McCance and Widdowson felt that the 

accuracy of the figures lay somewhere in-between these two extremes. These 

problems are more serious when assessing individual estimates of intake rather than 

group estimates as presented in this study, and less serious for the macronutrients than 

the micronutrients.

5.4,2 Energy provided and consumed

Energy from food and fluid provided by establishments to subjects, in the present 

study, was on average, 8.1MJ/d {SD l.TMJ/d) for men and 6.9MJ/d (SD 1.2MJ/d) for 

females. On average, this met 88% of the EAR for energy (DoH, 1991) for males and 

90% for females. Within sex and certain age groups (women and men 65 years and
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over) energy offered was statistically significantly below age and gender specific 

EAR for energy (see Table 27).

Table 27: Mean energy content of food offered and consumed compared to DoH 

1991 EAR for energy

Measurement Males (MJ/d) Females (MJ/d) % below age specific 
EAR for energy 
Males Females

EAR 60-64 years 9.93 7.99

EAR 65-74 years 9.71* 7.96*

EAR 75 + years 8.77* 7.61*

Energy in food offered 8.1 6.9 79 79

Energy intake 6.7 5.3 91 97

* Significantly different from energy intake and energy offered (p <0.05)

As the mean age of the male group was 77,7 years (SD 6.1 years) and the female 

gi'oup was 84.2 years (SD 7.7 years), this result suggests that, compared to the EAR, 

energy provided was inadequate in this sample. This is of concern as long term 

elderly residents rely on solely on their care establishment to provide them with 

adequate nutrition for the remaining years of their lives. The EAR for energy is seen 

as the minimum requirement which should be provided from NHS establishments if 

they are following the standards set in the Scottish Diet Action Plan (Scottish Office 

DoH, 1996) and the Health of the Nation's Nutritional Guidelines for Hospital 

Catering ( DoH, 1995).

}i

As energy in food offered did not meet the EAR, subsequently dietary intakes were 

also inadequate compared to EAR (see Table 27). On average energy intakes were
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In the study by Thomas et al (1987) an average energy intake of 5,2MJ/d was reported 

in long-stay elderly patients (mean age 81.7 years). When the energy intake of this 

group was compared to energy intake data (6.6MJ/d - 7.4MJ/d) from other studies of 

apparently healthy elderly people in the community, aged over 65 years, (Vir and 

Love, 1979; Bunker et al, 1984; Bunker et al, 1987), the community group had the 

higher intake and the housebound elderly group had the lowest energy intake of 

4.8MJ/d.

It would therefore appear that energy intakes of the group studied in this thesis are 

low and this may be expected due to a number of factors including age, 

institutionalisation, poor health, high level of dependency and inadequate energy 

provision. It should be noted that an assessment of adequacy of intake must be made
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very low with males consuming 6.7MJ/d (SD 0.7MJ/d) and females 5.3MJ/d (SD

l,3MJ/d). Energy intakes only met 65% of the EAR for males and 69% of the EAR

.for females. Compared to other elderly institutionalised and hospitalised groups, 

energy intakes were slightly lower or similar, which suggests the problem is 

widespread and not specific to the sites studied here. In the study by Fevre (1993),

NHS long stay elderly patients’ energy intakes (assessed using 3 day weighed food 

record) were 7.3MJ/d (SD 1.5MJ/d) for males and 6.2MJ/d (SD 0.9MJ/d) for females. 

In the Sutherland and Wooton (1992) study, (measured by 7 day food record) two 

groups of long-stay dementia patients’ energy intakes were 5.7MJ/d (SE 0.6) (weight 

losing group) and 6.4MJ/g (SE 0.5) (weight stable group). In the study by Klipstein- 

Grobusch et al (1995), the energy intakes of acutely sick elderly were on average 

5.2MJ/d (SD 1.9MJ/d) in males and in females, 4.5MJ/d (SD l.OMJ/d).



by assessing energy requirements and this is discussed below (energy expenditure). 

Further discussion on these points can also be found in Section 1.2.

5.4.3 Energy expenditure

5,4,3.1 Basal Metabolic Rate ( BMR)

A reduction in BMR with ageing is, superficially, a biological fact (Durnin, 1983). 

Fleisch (1954), found the BMR of women aged 40 years was 34.9kcal/m^/h and at age 

70 years was 31.7kcal/mVh; the equivalent values for men were 36.3kcal/m^/h at 40 

years and 33.8kcal/m^/h at 70 years. However, these conclusions were based on cross- 

sectional studies and few longitudinal investigations. As noted earlier (Section 1.2), 

other studies such as those by Keys et al (1973), Tzankoff and Norris (1977), and 

Schock and Yiengst (1955) indicate that if elderly people can avoid the normal 

marked changes in body composition, reduced muscle mass and increased fat mass, 

then BMR will not necessarily become markedly lower with advancing age. The 

WHO (1985) used equations to predict BMR (Schofield et al, 1985). However, the 

studies from which the equations were derived contained very few elderly subjects 

and are, therefore, less appropriate for the elderly. The equations for estimating BMR 

recommended by the DoH (1992) and used in this present study, were derived from 

additional data on elderly subjects. Substantial biases and random errors have been 

found in cross validation of estimated BMR equations in younger adults (Clark and 

Hoffer, 1991). However, Klipstein-Grobusch et al (1995) found no clear evidence for 

systematic error in the application of the DoH (1992) equations for the group of 

acutely sick hospitalised elderly patients, although the range of individual errors was 

large and subject numbers small (n=20). Similarly, Reilly et al (1995) found predicted 

and measured BMR were similar in the study of long stay elderly patients but that
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measured BMR exceeded predicted BMR in the acutely sick elderly group. Therefore, 

as the present study sample was not acutely ill, determining BMR from equations was 

considered appropriate.

The mean estimated BMR of males in the study was 5.8MJ/d (SD 0.6MJ/d) which 

was higher than that of the women at 4.8MJ/d {SD 0.5MJ/d). This was expected, as 

males have a higher lean body mass than females. Compared to the findings of 

measured BMR by other authors, the estimated BMR of females in this present study 

was similar to measured BMR of Reilly et aTs (1995) group of long-stay elderly 

females ( n=8; 4.8MJ/d, SD 0.6MJ/d), lower than the acutely ill elderly female group 

(n=5; 5.8MJ/d, SD 0.6MJ/d) and slightly lower than Reilly et aTs (1993), healthy 

community female elderly group (n= 10; 5.\MS/d,SD 0.4MJ/d). Compared to 

Klipstein-Grobusch et aTs (1995) group of acutely ill elderly (measured BMR 

5.1MJ/d {SD 0.8MJ/d) for men and 4.5MJ/d {SD 0.9) for women), the estimated BMR 

of the study presented was similar. Fredrix et al (1990) studied a group of community 

elderly and mean BMR was 6.3MJ/d {SD 1.1), lower than the present study sample. 

Therefore, estimated BMR of the present study sample would appear similar to long 

stay elderly patients and not community or acutely ill elderly, with the exception of 

Klipstein-Grobusch et aTs (1995) acutely sick elderly female group.

5.4.3.2 Total Energy Expenditure (TEE)

Age, body composition, health status, physical activity and mechanical efficiency will 

affect TEE. As noted in 1.2, it is generally considered that ageing seems to be 

associated with a reduction in total energy expenditure through a combination of 

reduced BMR due to loss of fat-free mass and reduced time spent on or intensity of

1 1 0



i

physical activity (Cunningham, 1969; McGandy et al 1966). In the study group, 

physical activity was negligible as the majority were chair bound and heavily 

dependent, making energy expenditure in this group likely to be reduced compared to 

a healthy free living elderly population.

■7:

Estimating the energy expenditure of physical activity is traditionally calculated from 

the duration of various work and leisure activities and assigning an energy cost to 

each of them. This energy cost can then be expressed as a multiple of BMR, for 

example BMRx 1.2 for sitting if no other activity takes place (DoH, 1991). However, 

as the study population were broadly similar in their activity patterns, an overall ratio 

of the group was considered appropriate, as supported by others (Reilly et al, 1995; 

DoH, 1992). The estimated TEE (BMR x 1.3 PAL) for the study group was 6.5MJ/d 

(6D0.9MJ/d), for men was 7.5 MJ/d ( *S'D0.7MJ/d) and for women was 6.9MJ/d 

(»SZ)0,6MJ/d). Calculating TEE using the BMR x 1.5 PAL produced a higher 

estimated TEE for the group of 7.5MJ/d ( SD 1.0 MJ/d), for men of 8.7 MJ/d {SD 

0.8MJ/d) and for women of 7.1 MJ/d {SD 0.7 MJ/d).

5.4.3 3 Energy balance

The results indicated that energy provided to the sample group by establishments 

(mean 7.2MJ/d both sexes) was significantly higher than the BMR all the BMR x 1.3 

and 1.5 (see Table 28).
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Table 28: Energy content of food 

and ETEE (PAL 1.3 and 1.5)

offered and consumed compared to estimated BMR

Measurement Both sexes (MJ/d)

BMR 5.0*

ETEE X 1.3 6.5*

ETEEx 1.5 7.5*

Energy in food offered 7.2

Energy intake 5.7

* Significantly different from energy offered and consumed (p<0.05)

Therefore, it would appear that energy offered was inadequate when compared to 

calculated ETEE x PAL 1.5 as well as EAR (DoH, 1991 and 1992) but significantly 

higher than ETEE x 1.3 and BMR. The DoH (1991 and 1992) calculated their 

published EAR figures using BMR x 1.5 PAL but used average body weight of 

elderly individuals, who were heavier than our institutionalised group. Therefore, 

higher EAR values were obtained. For establishments setting catering standards for 

minimum energy provision to an elderly long stay group (non-mentally ill), 

calculating BMR x 1.5 PAL of their elderly group is unreasonable and though 

published EAR values may be higher than actually required, the Health of the 

Nation’s Standards for Hospital Catering (DoH, 1995) seem sensible in 

recommending the DoH (1991) EAR values for energy. This is appropriate as it 

should prevent negative energy balance, maintain vitamin and mineral requirements 

and nutritional status should move towards that of the free-living elderly community. 

With energy offered being inadequate it was not surprising to find other inadequacies
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As observed by Thomas et al (1988), elderly residents eat far less than is presented to 

them due to various factors including poor appetite, inability to chew and difficulty in 

manipulating cutlery. In the present study, similar observations were made and it was

in the diet with vitamin D, iron, folate, potassium and NSP also being significantly 

below RNI levels.
"1

It is also of concern that the food provided to subjects in this study was also being 

offered to younger acutely ill patients in three out of the four establishments studied.

This younger group’s energy requirements were likely to be significantly higher than 

those of the elderly group studied here. Therefore, the nutritional risk for these 

individuals is very high and raises the question of the adequacy of one menu for all 

patient groups. A further study measuring total energy expenditure and the nutritional 

content of diet offered within various hospital groups, using the same menu, would be 

required to determine the true extent of energy inadequacies in the current menu 

system or a study of long-term changes in body weight. Also, social and 

environmental aspects of dietary provision would have to be assessed to determine if 

there was a problem in this area. One of the reasons for the inadequacies in the diets 

provided was the lack of nutritional assessment of the menus. Neither the Health 

Board’s Nursing Home Inspection Team or the NHS Trusts involved in this study 

assessed patient menus for nutritional adequacy. If they had, the nutritional problems 

found in this study may have been avoided. Analysis and assessment of patient 

menus, by a State Registered Dietitian, has now been recommended in the Scottish 

Diet Action Plan (Scottish Office, DoH, 1996) and this study would support this 

recommendation.
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rare for subjects to consume all that was provided. Therefore, mean energy intakes 

were substantially lower than energy offered (see Table 27). Energy intakes were 

found to be significantly higher than estimated BMR for both sexes. However, 

compared to ETEE, the energy intakes of males and females were significantly lower 

than BMR x 1.3 PAL and BMR x 1.5 PAL. Also, 70% of subjects’ energy intakes 

fell below ETEE using a PAL of 1.3. These results indicate that energy intakes were 

adequate to meet the BMR but not to maintain activity and thermogenesis. However, 

it is conceivable that some of the very inactive members of the patient group may be 

in energy balance at PALs of 1.1 (Reilly et al, 1995). If subjects’ energy expenditure 

is lower than 1.3 x BMR this may explain why a relatively low prevalence of 

undernutrition (11-24%) was found in the study group compared to the 70% of 

subjects not meeting estimated BMR x 1.3 PAL. Unfortunately, the present study 

cannot determine energy balance in the group due to its cross-sectional design. A 

longitudinal study assessing measured energy expenditure, dietary intakes and 

changes in nutritional status would be required to assess this. However, for reasons 

given above, even if residents maintain energy balance at a level of less than 1.3 x 

BMR, this is still of concern in relation to their micronutrient intake.

5.4.4 Protein and energy

The protein offered (1.28g/kg body weight/d) and consumed (l.Og/kg body weight/d) 

by the sample group did appear to be adequate when compared to 0.75g/kg body 

weight/d as recommended by WHO (1985). It also was adequate when compared 

against the DoH (1991) RNI for protein (see Table 29).
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Table 29: Mean protein content of food offered and consumed compared to DoH 

(1991) RNI

Measurement Males (g/d) Females (g/d)

RNI protein (g/d) 53.3 46.5

Protein in food offered 72.0 65.3

Protein intake 59.7 49.1

As mentioned in Section 1.5, adequate energy is necessary for a protein sparing effect 

(DoH, 1992). If energy intakes are inadequate, as suggested in the study presented, 

then protein intake may be inadequate as protein will be used as an energy source 

rather than a protein source. Nitrogen balance studies would be required to assess if 

this was the case. In the study by Thomas et al (1988) in 21 long-term elderly patients, 

the mean protein intake of 0.79g/kg body weight/d was considered adequate, this is a 

value lower than that found in the study presented. Thomas et al highlighted that 

protein synthesis and degradation are linked with protein intake per se, and non­

protein energy. However, the link is not inextricable and the effects of chronic sub­

nutrition and illness are ill-defined.

I
1
1̂
I

5,4.5 Nutrient Density

The nutrient density of dietary intakes observed seemed poor when compared to NSP 

and iron, as they were below either the LRNI or EAR. Nutrient results indicate that 

nutrients such as vitamin D, potassiutn, folate, and iron were significantly below the 

RNI, suggesting that the low energy intake of the group led to a decreased micro­

nutrient intake. Similarly, Fevre (1993) found in the study in long stay elderly people, 

inadequate iron, NSP, vitamin C, folate and vitamin D with low energy intakes.
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5.4.6 Fluid and non-starch polysaccharide (NSP)

As indicated in Section 1.6, constipation is known to be more prevalent amongst 

institutionalised elderly (Kallman, 1983; Burkitt et al, 1979; Witchita, 1977; Zimring,

1978). Since inadequate energy, fluid and NSP intakes have been indicated as one 

cause for constipation, these factors are discussed briefly with relation to the group
:

studied.

The amount of fluid offered (mean 22.5ml/kg; SD 6.6ml/kg) and actually consumed 

(mean 17.9ml/kg; SD 5.4ml/kg) in this study, were significantly lower (p<0.01) than 

the amount recommended by Lipschitz (1992) of 30ml fluid/kg body weight per day 

and therefore the fluid intakes were probably inadequate. NSP offered to (mean 1 Ig/d,

SD 2.5g/d) and consumed (mean 8.2g/d, SD 3g/d) were also inadequate as they both

fell significantly below (p<0.01) all DRVs including the LRNI of 12g/d. Similarly, a 

high level of laxative use and inadequate fluid and NSP intakes were found in the 

elderly long stay patients in Glasgow ( Fevre, 1993). Compared to the Glasgow 

group’s fluid intake (mean 913ml/d for men; 841ml/d for women), the study group 

(mean 1138.6ml/d for men; 964.8ml/d for women) had the higher intake, but fluid 

intakes in the Glasgow study may have been underestimated as only drinks were 

assessed as fluid, in contrast to the present study which assessed all dietary sources of 

fluid. Intakes of NSP were higher in the Glasgow group ( mean 14.8g/d for men, 

13g/d for women) compared to the study group (mean 8.2g/d). As with the Glasgow 

study, there were good sources of high NSP containing foods available firom the menu 

but few subjects selected them. This may be as a result of long standing dietary habits 

which are difficult to change, or mastication problems with high NSP foods.
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Unfortunately, fruit was offered on the menu as an alternative pudding rather than as 

an extra snack and therefore fresh fruit intake was poor. Fluids were only offered at 

set times through the day in cups that were rarely full in case the subject spilled. Staff 

offering fluids rarely took account of patient preferences and therefore drinks with the 

wrong complements were often served and consequently not consumed. In addition, 

the choice of drinks was limited.

As mentioned previously, energy intakes were probably inadequate in the present

study. In the study by Johnson et al (1988), dietary intakes of 6 regular laxative using
.

nursing home residents and 7 non-laxative using independent living elderly found 

nursing home menus to contain adequate dietary NSP but subjects only consumed 70- 

85% of the NSP served. NSP intake of the nursing home subjects was lower than the 

independent group, as was their total energy intake, but the amount of dietary NSP per 

lOOOkcal of the two groups was not different. Other factors such as substantial 

medication and inadequate physical activity were highlighted as possible reasons for 

difference in bowel habits between the two groups. The study concluded that total 

dietary NSP is only part of the basis for inadequate bowel function in elderly 

populations but that a modest increase in NSP would improve bowel function and 

reduce laxative use.

Many of the factors which have been associated with constipation are present in the

study group including inadequate energy, fluid and NSP intakes, low physical activity 

levels and high medication use. Therefore, it may not be surprising to find a large 

proportion (66%) of constipated residents in the population from which this sample 

was drawn. It is outwith the scope of this study to determine which factors influenced
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constipation the most within this group, but there is little doubt that the inadequate 

energy, fluid and NSP intakes will have contributed considerably to the problem and 

provide one explanation for the high level of laxative use.

5.5 Environmental observations

Observations of the environment in the wards studied provided some reasons as to 

why food and fluid offered and consumed was inadequate in its nutrient content. 

Fenton (1989) indicated in the study of 14 long stay elderly wards over nine months, 

that nutritional deficiencies and inadequacies can occur in hospital wards through 

failure in menu planning, food preparation, food delivery, quantity and quality, eating 

environment and food service on wards. Instances such as fish served with no sauce, 

bulk trolley food items spilling and mixing together on transportation, and ordering of 

inappropriate meals by staff were common place. Patients’ eating difficulties were 

compounded by unsuitable chairs and tables for meals which made the transfer of 

food from plate to mouth very difficult. Eating aids such as non-slip mats and plate 

guards were not used which caused difficulties for some patients. Cutlery was laid on 

bare tables with no cloths, condiments or decoration. Food was loaded into bulk 

trolleys 2-3 hours before it was sent to wards which probably led to serious 

deterioration in the quality of the food. Nursing staff were found to be handicapped by 

poor staffing ratios, incompatibility with catering, portering and nursing rosters, lack 

of guidance on appropriate menu choices and a lack of awareness of the importance of 

ward practice to safeguard the nutritional status of patients. Henderson (1988) 

indicated several socio-economic and psychological risk factors for undernutrition, 

such as cultural diet restrictions, loss of control over food choices, depression, 

unattractive surroundings, distraction at mealtimes, inappropriate food timing or food
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Overall, this study identified poor instances of nutritional care at each site which if 

improved would likely increase dietary intakes, improve nutritional status and as a 

result enhance health and quality of life. However, only an intervention study could 

establish if an improved environment would lead to improved nutrient intake and 

nutritional status
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temperature, need for assisted feeding and victims of abuse. Within this study, most of

these issues and risk factors associated with inadequate diet and undernutrition could

be identified in many of the wards observed, such as inappropriate menus, poor

surroundings, bad timing of meals and inadequate staff numbers. It was outwith the

.scope of this study to measure the effects this had on residents’ nutritional intake or

.status. However, issues such as the menus in Kirklandside, Biggart and Ayrshire 

Central Hospitals not being devised for the elderly specifically meant that many 

dietary items were unsuitable in consistency and taste for an elderly group and, 

therefore, not chosen or consumed which would have an adverse effect on nutrient 

intake. In Arran View Nursing Home the menus were altered every three months but 

the Matron insisted that reduced sugar and low fat foods should be used where 

possible, in the belief this was 'healthy’, not realising that this could make the energy 

content of the diet deficient. With residents frequently not given the choice of meals 

or drinks and staff not knowing their preferences due to little information being 

recorded regarding residents’ dietary preferences, residents were often offered food 

and drinks they did not like. This may have led to the high level of waste. As no 

nutritional screening was undertaken in any of the sites, undernutrition was unlikely 

to be identified at an early stage.



6. Summary

The aim of the present study was to examine the nutritional status of a representative 

sample of NHS continuing care elderly people, to assess the nutritional content of the 

diet offered and consumed by the elderly sample and to examine their eating 

environment. There were three main areas of interest: identifying undernutrition; 

determining the adequacy of energy, NSP and fluid in the diet; identifying possible 

social and physical environmental factors which may have influenced the dietary 

intake of the group.

6.1 Nutritional status

As discussed in Section 1.2, nutrition is an important factor in the fimctional outcome 

of ageing. However, the importance of nutrition is frequently under-recognised and as 

a result undernutrition is high within vulnerable sections of the elderly population, for 

example those in long term care. Undernutrition is agreed to be the main area of 

concern when assessing malnutrition in the elderly (DoH, 1992). However, there is a 

definite lack of anatomical and anthropometrical information on the elderly 

(Bannerman, 1997). Currently in the UK there are two main sets of anthropometric 

reference data for people aged over 65 years, both of which were used for comparison 

purposes with the study sample, an elderly group of individuals in receipt of NHS 

long-term care. Trends of declining body mass index, upper arm fat and muscle mass 

with increasing age and differences in anthropometry between the genders were 

identified in both subject and reference groups. However, the absolute anthropometric 

values appeared to differ. The study group was, on average, leaner and more muscular
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than both reference groups. Differences in anthropometric values between populations 

have also been described by other authors (Delarue, 1994; Launer and Harris, 1996; 

Bannermann et al, 1997). Differences found may have been as a result of various 

factors such as genetic effects, childhood nutrition, secular trends, methodological 

differences, socio-economic status, health behaviour and physical activity levels 

(Launer and Harris, 1996; Burr and Philips, 1984). The significance of differences in 

anthropometric data between elderly groups has potentially important implications for 

screening and identifying malnutrition. There is also a lack of appropriate and 

clinically defined criteria for identifying undernutrition within the elderly (DoH, 

1992; Bannerman et al, 1997). Various criteria were applied to the anthropometric 

data collected firom elderly people in receipt of NHS long term care in the four 

establishments studied. The prevalence of undernutrition within the group varied from 

11%-24% depending on which one of the criteria selected (BMI; BMI and cAMA; 

cAMA) was used. Using similar criteria, the prevalence rate was also found to differ 

from other areas. For example, using the most commonly used criteria for 

undernutrition (BMI < 20), the 24% prevalence rate identified appeared low compared 

to one local elderly long term care group (39%, Fevre, 1993) and high compared to a 

fi-ee-living community elderly sample (18% in men and 12% in women, DoH, 1972). 

It is unknown whether these differences were as a result of true differences in 

undernutrition within the groups or due to the sensitivity and specificity of the criteria 

used, all of which appear to be flawed. Until standard clinically defined criteria for 

identifying undernutrition have been developed and used extensively the prevalence 

rates for undernutrition between studies will continue to vary considerably and, more 

importantly, individuals will continue to be placed at risk by not being identified and 

therefore treated appropriately.
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6.2 Energy Balance

The results from the present study indicate that the energy provided by establishments 

was insufficient to meet the groups’ ETEE as calculated using a PAL of 1.5 but not a 

PAL of 1,3. It was insufficient to meet DoH (1991) EAR for energy. Energy offered 

was therefore considered inadequate as standards for hospital catering (DoH, 1995) 

indicate that the EAR should be met. Energy intakes were found to be significantly 

higher than BMR but significantly lower than BMR x 1.3 for men and women. This 

indicates that energy intakes were adequate to meet BMR but not to maintain energy 

expended on thermogenesis and physical activity. The physical activity of the group 

appeared low, although this was not measured, but it is possible that some individuals 

may have been in energy balance even at this extremely low energy intake. If 

subjects’ energy expenditure was lower than BMR x 1.3 then this may explain why a 

relatively low prevalence of undernutrition was found when 70% of the groups’ 

energy intake was below estimated BMR x 1.3, A longitudinal study might have 

revealed that negative energy balance was common, but this was not possible in the 

time available. The low energy intake may have led to the groups’ intake of other 

nutrients such as NSP, potassium, folate and iron being below the RNI.

6.3 Fluid and non-starch Polysaccharide

Inadequate intakes of energy, fluid and NSP were found and as these have been 

identified as possible factors leading to the development of constipation, their 

contribution to the problem is highly likely. Other factors such as multiple medication 

and low physical activity were also present within this group. Identifying which factor 

most influences the development of constipation would require further investigation, 

beyond the scope of this thesis.
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6.4 Environmental aspects of nutritional care

Both the physical and social environment have been indicated as influencing dietary 

intake and nutritional status of the residents (Fenton, 1989; Keller, 1993; Henderson, 

1988). Failures in menu planning, food delivery, quantity and quality of food and 

drink offered, eating environment, and lack of nutritional screening have all been

'^'1I

identified as possible factors leading to inadequate intake and poor nutritional status 

(Fenton, 1989). The environmental observations conducted during this study 

identified many areas of poor practice relating mainly to resident choice of snacks, 

drinks, meals, eating place, eating company, lack of nutritional screening and 

inadequate menus for the elderly in terms of type of dishes offered as well as nutrient 

content.

.

I

:
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7. Recommendations and outcome of the present study

From this study, a report was prepared and presented to the Ayrshire and Arran

Health Board. The report made specific recommendations to the providers of long

term care involved in the audit, management of each NHS Trust and Arranview

Nursing Home. The main recommendations were:

1. Re-designing the menus taking account of the specific nutritional needs and 

culinary preferences of the elderly. Consideration of vitamin D supplements for 

institutionalised elderly groups.

2. Initiating nutritional screening in long term care on admission and at monthly 

intervals.

3. Identifying, recording and taking account of residents’ preferences in all areas of 

food, meal, drink and snack consumption.

4. Improving the physical and social environment of wards.

5. Educating staff in nutrition and nutritional screening

6. Further investigation into the care being provided at other long-term care sites
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Recommendations were taken on board by each establishment and as a result the

following has occurred:

1. Completion of a second audit in long-term care in the remaining three sites in 

Ayrshire which provide long-term care for elderly people.

2. Establishment of a Clinical Effectiveness Group at the Health Board to assess the 

potential benefit of vitamin D supplementation to vulnerable elderly people 

throughout Ayrshire and Arran.

3. Establishment and leadership of a national nutritional audit of elderly people in 

various forms of long-term care, funded by the Clinical Resource and Audit Group 

(CRAG).

4. In conjunction with the Health Education Board for Scotland (HEBS) a nutrition 

education tool for all levels of staff providing NHS and non-NHS long-term care is 

currently being devised.

7.1 Ideas for future research

Ideas for future research as a result of the study are as follows:

1. Adequacy of energy intake compared to measured energy expenditure using the 

double-labelled water technique in long-term care elderly

2. Nitrogen balance in long term care elderly

3. The effect of environment on dietary intake of long-term care elderly

4. Compilation of percentile charts on health free-living elderly people in Ayrshire

5. Longitudinal studies on dietary intake and nutritional status of long-term care 

elderly eg to use serial measures of body weight as the adequacy of energy intake.
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Appendix 1

DIETARY SUR

Thank you for helping us in this audit. It is very important that we know exactly what
has been offered and consumed b y ..............................................................over the
following 24 hour periods...............................................................................................

This is a very important part of the survey as it will enable us to assess if their diet is 
meeting nutritional needs.

A Fieldworker will be weighing all meals provided over this period, however, there 
may be times when Ward Staff will be required to complete the following chart eg in 
the evening. It is vital that their usual diet is not altered during this study period.

Please provide as much information as possible about each dietary item. For instance, 
whether the bread offered and consumed is white, brown or wholemeal, the number 
of slices of bread offered and the amount eaten. Each recording period starts at 00.00 
hours and finishes at 24.00 hours.

Example
For Fieldworkers Use

Time Dietary Item and amount offered Amount Left
ta

Weight ̂  
Offered•Mg*

Weight 
-  Left

8.00 pm 1 cup of tea with 
semi-skimmed milk 
one spoonftil sugar

nil

•it'

1 slice white toast with 
margarine and 
marmalade

16 1

K # *
^  ? V...Î

10.00 pm 1 small glass sherry 
1 piece shortbread

%
nil

''

1.00 am 1 glass milk 14
L W '

NB examples of useful definitions for quantities offered are: mug, cup, glass, slice, 
piece, etc

left are: nil, 14, V3, Vi, %, all

Thank you for your assistance with this audit.



Subj ect Name.........................................  Date.
Day.....................................

Subject No................................................

For Fieldworkers Use

Time Dietary Item and amount offered Amount Left iyfeight. -^Weight _ 
Offered * L e ^ ;

BW -K TXNluiMk aSft ^
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Appendix 2

Nutritional analysis diet offered by establishments and dietary intakes see Tables

12-65.
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Appendix 3

Barthel functional test

Dressing 10 = Independent, ties shoes ,zips etc

5 = Needs help but does half in reasonable time 

0 = Dependent 

Feeding 10 = Independent, reasonable speed

5 = Needs help e.g. cutting 

0 = Dependent 

Grooming 10 = Independent face, hair, shaves alone

5 = Dependent 

Toilet 10 -  Independent

5 = Needs help 

0 = Unable 

Bathing 5 = Independent

0 = Dependent 

Bed/chair 15 -  Independent

transfers 10 = Minimal help

5 = Able to sit but needs major help 

0 = Dependent 

Ambulation 15 = Independent for 50m

10 = 50m, but with help of person 

5 = Wheelchair, but independent for 50m 

0 = Immobile 

Stairs 10 = Independent

57

‘̂■1̂ 111 •



5 = Needs help 

0 = Unable 

Bladder 10 = No accidents

5 = Occasional accident 

0 = Incontinent 

Bowels 10 = No accidents

5 = Occasional accident 

0 = Incontinent 

(Mahoney and Barthel, 1965)



Appendix 4 

Abbreviated mental test

1. Age

2. Time (to nearest hour)

3. Address for recall at end of test - repeated by the subject to ensure it has been 

heard correctly;

42 West Street

4. Year

5. Name of hospital or establishment

6. Recognition of two persons

7. Date of birth

8. Year of First World War

9. Name of present monarch

10.Count backwards from 20- 1  

(Hodkinson, 1972)
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Appendix 5

Published abstracts from the present study.

(Ashforth was the married name of the author presenting this thesis)

Ashforth JM. Anthropometric differences between an elderly continuing care 
population and Published UK reference data.
Proceedings from Nutrition Personnes Agees Symposium 1996; 302

MacMillan H, Ashforth JM
The anthropometric findings of 196 patients in geriatric continuing care 
The Journal of Nutrition, Health and Ageing 1997; 1(2): 84

MacMillan H, Ashforth JM
Fluid and fibre content of the diet of 132 continuing care patients 
The Journal ofNutrition, Health and Ageing 1997;1(2):86

MacMillan H, Ashforth JM
The vitamin and mineral content of the food offered to and consumed by 132 
continuing care elderly patients
The Journal ofNutrition, Health and Ageing 1997; 1(2): 86
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