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SUMMARY

This report describes surveillance carried out from 1989 to 1993 on the nutrient
composition of food and on food consumption by populations and individuals.
Previous work was reported in Food Surveillance Paper No. 23.1

The programme of monitoring individual foods that make up the UK diet is
continuous as the range and type of foods available, their composition, and their
relative importance in the diet are constantly changing. Methads of analysis are also
improving all the time, thereby enabling more detailed information on the nutrient
composition of foods to be obtained. Specifically, work has been undertaken to
develop suitable methodologies to determine the main pro-vitamin A carotenoids, the
total folate content, components of dietary fibre and individual fatty acids in
foodstuffs. Development work on the determination of individual folates, positional
and geometric isomers of unsaturated fatty acids, and maltodextrins continues.

A wide range of foods has been studied in detail since 1988. Projects have included
the determination of the quantities of individual carotenoids in fruit and vegetables,
the measurement of individual fatty acids in many different products, the measure-
ment of iodine in milk and other important sources of iodine in the British diet, and
the measurement of vitamin D and its metabolites in meat. The analytical data
obtained have been evaluated and, where appropriate, published in food composition
tables or scientific papers and incorporated into the Ministry’s nutrient databank.

Current analytical studies include a major review of the nutrient content of carcase
meats (beef, pork and lamb), and the analysis of a wide range of foods for selenium
and for vitamin K content.

Several dietary surveys and allied projects have been carried out since 1988, Dietary
surveys are undertaken at two different levels which give information both on details
of individuals’ diets (The National Diet and Nutrition Survey — NDNS) and
household food purchases (The National Food Survey — NFS).

The NDNS programme began in 1991 and comprises four separate surveys each
covering a nationally representative sample of a population age group. The fieldwork
for the first of these surveys (children aged 1:—44 years) was completed in July 1993
and the initial report is expected in autumn 1994, Preparation for the next population
group (adults aged 65 years or over) has already begun. These surveys provide
detailed quantitative information on intake of different foods, and of nutrient and
other food constituents in the whole population.

Data from the 1986/87 Dietary and Nutritional Survey of British Adults, the
precursor of the NDNS programme, have been analysed and published. These have
been used for assessing the effects of the Government’s policies on food and
nutrition, developing new dietary reference values for the UK and for the EC and
estimating the intakes of food chemicals including pesticides, additives, natural
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INTRODUCTION

1. The Ministry of Agriculture, Fisheries and Food (MAFF) aims to ensure that an
adequate, varied and safe food supply is available at all times so that consumers can
choose, with confidence, a healthy and enjoyable diet. The Working Party on
Nutrients in Food and the Working Party on Dietary Surveys play a key role in
ensuring that up-to-date information is available on the amounts of foods that the
British population consume and on the nutrient content of the British diet. Both
working parties report to the Steering Group on Chemical Aspects of Food
Surveillance, the committee within the advisory system that co-ordinates Govern-
ment monitoring of chemical food safety and food quality. Its terms of reference are
set out on page v.

2. Both working parties were set up in 1991, to replace the Working Party on
Nutrients, which provided an expertise predominantly in the area of food compo-
sition and to a lesser extent dietary surveys. This change was necessitated by the
increasing complexity and volume of work on dietary surveys which was beginning
to arise and the recognition of the fact that this situation was likely to continue. The
terms of reference of the working parties are set out on pages viii and xi.

3. The primary purpose of the Working Party on Dietary Surveys is to provide
reliable and up-to-date information on the foods consumed by the population and by
individuals within the population. These data are needed by Government for a
number of reasons:

(i) toidentify the size and characteristics of populations who may be at risk because
of exposure to a non-nutrient food constituent (for example, natural toxicants,
contaminants or additives or the inappropriate intake of a nutrient);

(ii) to identify foods that are the main contributors of various food constituents
(nutrient or non-nutrient) in the diet of specific groups of people;

(iii) to provide information on the distribution of foods consumed by different age
groups to enable appropriate nutritional Dietary Reference Values (DEVs), or
Acceptable Daily Intakes (ADIs) of additives or contaminants etc., to be set;

(iv) to measure both the effect and effectiveness of food, agricultural, social and
health policies on the nutrient intake of the population.

4. The Working Party on Nutrients in Food, using intake data provided by the
Working Party on Dietary Surveys, establishes the intake of nutrients by the
population and individuals. These nutrient intake data are required by Government:

(i) to investigate and monitor the nutritional adequacy of the diet, both of the nation
as a whole and of particular sections of the population. Historically, these nutritional
data were used to estimate the risk of deficiencies arising as a result of food shortages
and to help to plan the allocation of available food supplies. Although food shortages
are no longer a problem, concern is growing at the increased risk of deficiency of
some vitamins and minerals in certain population groups (for example pre-school
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covering Fruit and Nuts,'? Vegetable Dishes'! and Fish and Fish Products.\2 A
further supplement, Food Labelling Dara for Manufacturers'® was published during
1992, Details of the contents of all these publications are given in Appendix 1. Future
supplements will cover Beverages, Snacks and Miscellaneous Foods, Fatty Acids
and Meat and Meat Products.

8. Work is continuing on the development and computerisation of the National
Nutrient Databank. The RSC has recently developed a new database using the
PowerHouse data management system. This will hold data from all current RSC/
MAFF publications and facilitate the production of future supplements and associ-
ated publications.

Dietary surveys

9. Two principal types of survey are carried out, one to provide details of
individuals® diets (The National Diet and Nutrition Survey) and the other to gather
information about household food purchases (The National Food Survey). These are
outlined in paras. 11-18.

10. Both the surveys are used extensively by other surveillance working parties for
risk assessment purposes. The continuous NFS does not measure foods consumed by
individuals, but its greatest strength is that it allows population trends in food intakes
to be monitored. The individual dietary surveys, on the other hand, are carried out
less Frequently, but allow a closer look to be taken at the intakes of individuals and
distribution of intakes throughout the population.

The National Diet and Nutrition Survey (NDNS) programme

11.  The Ministry and the Department of Health (DH) have identified the need for
detailed information on food consumption and intake of nutrients and non-nutrient
food constituents by the general population. They recognised that the value of dietary
surveys is enhanced by the inclusion of objective measurements of nutritional status
and indicators of health and vice versa. The first joint MAFF/DH survey, the Dietary
and Nutritional Survey of British Adults, was undertaken by the Office of Population
Censuses and Surveys (OPCS), and the initial analysis was published in 1990.'4 The
data from the survey, along with the nutrient databank, have been deposited at the
Economic and Social Research Council (ESRC) Data Archive at the University of
Essex.

12. Following the successful completion and evaluation of this survey the Ministry
and DH decided to establish the National Diet and Nutrition Survey (NDNS)
programme to provide detailed quantitative information on the intake of different
foods, and of nutrient and other food constituents, in different sectors of the
population in order to assist the development of Government nutrition policy. The
programme is split into four separate surveys, conducted at approximately two-yearly
intervals. It is intended that each survey will examine a nationally representative
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sample drawn from four different population age groups: children aged 1:-4 years,
school children aged 5-15 years, adults aged 16-64 years, and older adults aged 65

Yedars or over,

13. Using data generated by the Working Party on Nutrients in Food, the NDNS.
programme will also help to monitor progress towards the quantitative dietary targets
set by the Government in ‘“The Health of the Nation’ White Paper? and to compare
nutrient intakes with the DRVs set out in the report, Dietary Reference Values for
Food Energy and Nutrients for the United Kingdom.!5 At the same time measure-
ments of health status are made for monitoring purposes as well as to examine their
relationships with dietary, physiological and social data. These dietary surveys of
individuals complement the Ministry’s continuous National Food Survey (NFS). A
complete list of objectives for the NDNS programme can be found in Appendix IL

The National Food Survey (NFS)

14.  The National Food Survey is the longest-running continuous survey of house-
hold food consumption and expenditure in the world. Over a period of 50 years, the
survey has provided a wide range of information which has contributed to the
analysis of nutrition policy and to monitoring the change in the diets of British
households. The survey was first carried out in 1940 by the Ministry of Food to
monitor the diets of urban working class families, in order to assess the effectiveness
of wartime food policies. It became truly representative of Britain in 1950 when it
was extended to cover all sections of the population. A report, covering the first 50
years of the survey (1940-1990)'6 was published during 1991. Details of the survey
methodology are outlined in Appendix IIL

15. Data on the household purchases of food are collected from around 7000
households each year throughout Britain. Until 1991, only foods entering the home
for consumption were recorded; data on confectionery, soft and alcoholic drinks were
excluded. However, at the beginning of 1992, the survey was extended to include
both information on foods consumed outside the home, and data on confectionery,
soft and alcoholic drinks purchases and consumption (both inside and outside the
home).

16. The organisation of, and responsibility for, the National Food Survey rests with
the Ministry, which is advised by the National Food Survey Committee, members of
which are listed in Appendix IV. The nutritional databases used by the NES are
constantly updated and draw heavily on the nutritional data generated by the Working
Party on Nutrients in Food.

17. National Food Survey results are produced for individual months, quarters and
years, enabling trends in consumption to be monitored over time. Quarterly and
annual figures are also calculated separately for groups of households classified
according to various alternative criteria, including region, composition of family, and
income. Results can also be produced by social class, freezer ownership and other
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characteristics. The most recently published annual report!” is for 1992, and the most
recent quarterly results are published for the third quarter of 1993.!% [n recent years
attempts have been made to extract further information from NFS data. Statistical
techniques have been used to estimate food and nutrient consumption by different
types of household members. 1619

18. Data from the NFS have been used extensively by committees such as the
Committee on Medical Aspects of Food Policy (COMA) to help formulate nutrient
recommendations. The NFS was also used to help set the dietary targets of the
“Health of the Nation,’? and is now being used to monitor progress towards these
targets (Appendix V) in conjunction with measurements on representative individ-
uals that are collected from the NDNS programme.

The Total Diet Study

19. The Working Party on Dietary Surveys oversees the Ministry's Total Diet
Study. The purpose of this study, which was begun in the early 1960s and is carried
out on a continuous annual basis, is to provide, as far as possible, an estimate of the
average intake of any food constituent of current concern in Britain. This allows the
Ministry to make estimates of the current average of, or background exposure to, any
nutrient or non-nutrient in the diet for the population as a whole2%.2! and compare
these with exposure data for particular vulnerable groups within the population.

20. The types and quantities of foods which make up the study are largely based on
those recorded in the National Food Survey and are outlined in Appendix VI, together
with details of the study methodology. The major items of the national diet are
combined into 20 groups of similar foods for analysis. Foods are grouped so that
commodities known to be susceptible to contamination are kept separate, as are
commodities which are consumed in large quantities (such as bread, potatoes and
milk). Grouping of foods in this way ensures that analysis of a relatively small
number of samples gives a reliable estimate of average exposure in a cost-effective
manner. The continuous nature of the Total Diet Study allows trends over time to be
established.

21.  As well as measuring exposure to nutrients, the study has been used to estimate
intakes of a wide range of contaminants, such as heavy metals, dioxins and pesticides.
This is especially useful where data may not be available for levels of a substance in
individual foods (e.g. fluoride, chromium, dioxins, heavy metals). Recent analyses of
the Total Diet Study have included individual fatty acids and a range of minerals and
heavy metals.

Other dietary surveys

22, No one survey can provide all the information necessary to carry out adequate
nutritional and risk assessment for all types of food or sub-populations. The Ministry
has a need to collect information on small sub-population groups from time to time as
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carotenoids separated from samples, thus enabling positive identification. This
analytical approach has obvious advantages over classical open column
chromatographic and spectrometric procedures which were non-specific and
insensitive,

37. The analysis of carotenoids is technically exacting. The separation and analysis
of the many carotenoids,-both the pro-vitamin A and the non pro-vitamin A forms, are
increasingly of importance for assessing the role of carotenoids as antioxidants and
the Working Party recommends that continued development of HPLC methods for
measuring the major components is needed. The Working Party further recommends
that work to determine more accurately the bioavailability and biological activity of
different carotenoid fractions should be undertaken.

38. The determination of folates in foodstuffs is a subject which has attracted
considerable attention in the last few years and the Working Party has overseen much
work in this area. The term ‘folates’ refers to a group of compounds which are
denivatives of folic acid. These occur in foodstuffs conjugated to one or more gamma-
glutamyl residue. Owing to the very low levels of folates found in most foodstuffs,
reliable determination is difficult, and determination of individual compounds is
often not possible. Microbiological assay (MBA) is used to determine the total folate
content of foodstuffs because of the sensitivity of the technique. However, this
sensitivity also has associated problems. Assays are subject to a range of sample
matrix effects, e.g. inhibition or stimulation of test organism growth and differential
growth effects depending on the various forms of folate present in samples.

39. The various forms of folate present as polyglutamates are extracted from
foodstuffs under conditions which prevent degradation, but prior to MBA these
polyglutamates must be hydrolysed to mono- or di- glutamates. The most commonly
used source of the enzyme capable of performing this hydrolysis, or de-conjugation,
is dried chicken pancreas powder. Unfortunately, a range of problems associated with
the quality of commercial preparations of this powder during 1990-1992 has delayed
the production of folate data of sufficient reliability for inclusion into food compo-
sition tables. Alternative sources of the enzyme, such as pig kidney and human
plasma, have been investigated but more method validation is required before
consistency of performance can be guaranteed. Problems with the MBA of folates
have also been reported by other European countries and Australia.

40. A group of analysts from the European Community (EC) and Economic Free
Trade Area (EFTA) working under the umbrella of the Bureau of Community
Reference (BCR) have been investigating the various critical steps in the MBA of
folates, and the results of these studies will be of future benefit.23

41. The Working Party recognises that there is a need to be able to identify and
quantify the individual forms of folate in foodstuffs because of differing biological
activities. Currently the only realistic means of achieving this is by the use of HPLC.
Work is currently underway with the aim of developing procedures for the selective
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concentration of folates from sample digests and the removal of interferences prior to
HPLC separation, identification and quantification of individual compounds. The
Working Party recommends that this work be continued.

42. The definition and determination of the dietary fibre content of foods have been
the subject of much debate in recent years. Methods of analysis continue to be
modified and compared by inter-laboratory study. Dietary fibre values in the fourth
edition of McCance and Widdowson's The Composition of Foods® were determined
using the method of Southgate2® which involves removal of starch from the food by
enzymatic hydrolysis, separation of the residue into cellulose, non-cellulosic poly-
saccharide and lignin, and acid hydrolysis and colorimetric determination of the
component sugars. The fifth edition of McCance and Widdowson's The Composition
of Foods® contains dietary fibre results obtained both by the Southgate method and
the non-starch polysaccharide (NSP) procedure developed by Englyst.2? The Work-
ing Party recommends that further studies are required to relate the analytical values
of component NSP fractions to their physiological effect.

43.  As with the Southgate method, the Englyst procedure involves the removal of
starch but additional steps in the protocol of the latter allows the determination of
total dietary fibre as non-starch polysaccharide (NSP) and differentiation of soluble
and insoluble NSF, cellulose and non-cellulosic polysaccharides. Sugars are deter-
mined by gas-liquid chromatography (GLC) and colorimetry, thereby supplying
further information on component monosaccharides and uronic acids. The Englyst
procedure has been subject to collaborative trials in the UK2® and has been adopted
by the Ministry, in the absence of an EC definition,2¥ as the recommended method for
food labelling purposes.®© Slight variations to the Englyst procedure continue to be
made, and the resulting protocols subjected to inter-laboratory study. The relationship
between the various forms and fractions of dietary fibre are shown in Table 6. A wide
range of fruits and vegetables has been analysed for dietary fibre using this procedure
in recent years. These data complement existing information on the NSP content of
cereals and cereal products, which were obtained in the mid-1980s.

Table 6: Relationship between the dietary fibre fractions.

Cellulose } Insoluble ’
Insoluble non-cellulosic polysaccharides fibres
Englyst fibre*

Soluble non-cellulosic polysaccharides  }  Soluble fibre

) Southgate fibre®

Resistant starch

Lignin

@ Some methods of analysis include lignin.

& Mon-starch polysaccharide.

« Unavailable carbohydrate. Fibre determined by this method may vary from the sum of the fractions
shown because it can include starch which is not necessarily the same as resistant starch measured by
the Englyst method.
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44. Individual common sugars and starch can be reliably determined if appropriate
methods of analysis are used. However, problems can arise if foods contain
significant amounts of maltodextrins, other oligosaccharides and/or gums, as these
components will not all be accounted for. A similar problem may occur with foods
that contain significant amounts of emulsifiers which may not be fully accounted for
using standard methods of analysis for the determination of fat. The Working Party
recommends that when foods to be analysed are known to contain high levels of such
components, care is taken to ensure that analytical promcols are used which are
capable of determining all major constituents,

45. Toensure that analytical data are always as accurate and reliable as possible, the
Working Party recommends that laboratories producing nutritional composition data
use validated and recognised analytical methods, where they are available, have
analytical quality assurance systems in place, and use Certified Reference Materials
(CRM) where appropriate or in-house quality control materials. The Working Party
recommends that laboratories should, where appropriate, participate in the current
Food Analysis Performance Assessment Scheme (FAPAS) as part of their quality
assurance system, and be accredited by the National Measurement Accreditation
Service (NAMAS). The Working Party further recommends that active encourage-
ment be given to the development of CRMs for nutrients in foods, representing a
range of food matrices.

Areas of work since 1988

46. Several nutrients and a wide range of foods have been studied in detail since
1988. When analytical data are obtained, they are evaluated and, where appropriate,
incorporated into the Ministry’s nutrient databank,?! which is used in the National
Diet and Nutrition Survey programme (Appendix VII). Table 7 gives details of all
analytical work recently completed and Table 8 gives details of the current work
programme. Details of selected studies are outlined below.

Individual carotenoids in foods

47. In conjunction with the development of suitable methodology, work has been
carried out to determine the amounts of individual carotenoids in key foods such as
fruits and vegetables. The main pro-vitamin A carotenoids found were P-carotene,
o-carotene and [J-cryptoxanthin. A selection of these data have been published in the
supplements to McCance and Widdowson's The Composition of Foods on Fruit and
Nuts'? and Vegetables, Herbs and Spices ® The effect of season and cooking was also
determined, and results obtained for seasonal variations in the levels of B-carotene in
carrots are presented in Table 9.

48. Spectral data from the HPLC determination of carotenoids have indicated that
cis-isomers of f-carotene and B-cryptoxanthin are present in some vegetable extracts.
The formation of cis-isomers during processing may be of nutritional significance
because they have 50 per cent or less of the pro-vitamin activity of the all-trans form.
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Current food composition projects

55. Details of current analytical studies are shown in Table 8. Three main areas of
work are the nutrient analysis of carcase meats (beef, pork and lamb), the analysis of
foods for selenium content, and the analysis of foods for vitamin K content.

Carcase meats

56. Information on the nutritional value of a wide range of cuts of meat in the UK is
reported in the fifth edition of McCance and Widdowson's The Composition of
Foods,” but these analyses were performed on cuts of meat available to the consumer
in the early 1970s. At that time, data were obtained on both raw and cooked samples,
and analysis of lean and separable fat was performed. The cooking procedures were
restricted to the then more traditional methods such as roasting, stewing, grilling,
frying and boiling.

57. Since the early 1970s carcase meats are likely to have undergone changes in
composition, due to changes in breeds of animals (for example, continental breeds of
cattle, which have become more popular, tend to have less fat marbling than the more
traditional crossbreeds), husbandry and butchering practices and cooking procedures.
Many methods for the determination of nutrients have also been improved.

58. As aresult, a major review of the nutrient composition of retail cuts of carcase
meats is now underway. Of this, the analytical work on carcase beef and carcase pork
has almost been completed and the data are currently being evaluated for incorpor-
ation into the Ministry’s nutrient databank and the NFS nutrient databanks. These
data will also be published as a further supplement to the fifth edition of McCance
and Widdowson's The Composition of Foods.® A project on carcase lamb is due to be
completed in mid-1994.

Selenium content of foods

59. Since the early 1980s, interest in the role of selenium in human health has
increased. In addition to being an essential element in the diet, it also has antioxidant
properties. Selenium has therefore been included in the fifth edition of McCance and
Widdowson'’s The Composition of Foods,® but values for many foods are either
unavailable, or very old. Over the years there has been considerable change in the
levels in such traditional sources as flour for bread making, and in the amounts
obtained by dairy cattle and poultry from animal feed.?* The Working Party therefore
identified the need to update and extend information on key sources of this element in
the UK diet and analysis of a wide range of foods, including flours, breads, breakfast
cereals, other cereal products, milks, shellfish, game and selected vegetables, is now
being carried out. Regional samples are also being analysed, where important
differences in selenium content are known to exist. Work is also ongoing to develop a
method to isolate and separate different selenium species (selenomethionine,
selenocystine, selinite and selenate), each of which is known to have differing
bioavailability in humans.
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Vitamin K in foods

60. There is also limited guantitative information available on the vitamin K
content of foods, or on vitamin K requirements. A project is therefore underway to
provide information on the levels of this vitamin in foods commonly consumed in the
UK. These data will be used to determine the relationship between vitamin K intake
and biochemical status, to investigate any possible antioxidant activity, and to
identify key food sources and the potential risk of deficiency for different groups of
the population. =

Dietary surveys

61. A number of techniques are employed and evaluated in surveys endorsed by the
Working Party on Dietary Surveys and commissioned by the Ministry. These include
duplicate diet studies, weighed diary records, semi-quantitative diary records, and
food frequency questionnaires. These methods are described in Appendix VIII and
summarised where appropriate in the section on recent surveys (paras. 73-92).

62. A number of factors are considered by the Working Party when deciding the
most appropriate methodology to apply. These include:

(i) the group to be studied — different methods are required, for example, for infants
and for elderly people;

(ii) the detail needed in order to study the problem effectively; and

(iii) the limitations of the scientific and financial resources available.

63. Some surveys include more than one methodology, for example, a four-day
weighed diary record and a food frequency questionnaire have been included in the
methodology for the NDNS of children aged 134! years. This both provides for the
collection of information on the actual foods eaten over the study period and enables
unusual diets and foods of particular interest to this and other working parties to be
identified and assessed for nutrient and non-nutrient intakes.

64. The Ministry requires reliable quantitative data on food consumption to make
good estimates of both nutrient and non-nutrient consumption. Much risk assessment
for non-nutrients is based on the data collected for individuals in surveys such as the
Dietary and Nutritional Survey of British Adults'? and of other surveys of specific
groups, for example, infants.>3 There are, however, a number of potential sources of
imprecision in dietary assessment methods such as the choice of foods for inclusion
in the code list, the choice of the food composition information used and, more
importantly, the process of recording by the individual. For foods eaten outside the
home there is also possible error due to estimation of portion sizes. The impact of
many of these difficulties can be lessened by the progressive refinement of the survey
methodology employed, for example, the development of a set of validated food
photographs for estimating food portion weights may greatly improve the accuracy of
the data recorded.
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Table 13 continued

Study

Objectives

Outcome

Validation of weighed
food intake records ‘dnd
other dietary assessment
techniques for women
(aged 50-65 years) and
men (over 60 years) with
doubly labelled water and
urinary nitrogen
Development of standard
food photographs for use
in digtary surveys —
phase 1

To compare total energy expenditure (as
measured by the doubly labelled water
technique) and 24-hour urinary nitrogen
excretion as biomarkers for testing the
validity of reported food intake.

To determine if people can identify portion
weights using photographs, and the type of
biases in perception which may exist, to
determine if the style of photograph (i.e.
size, black-and-white or colour) affects the
ahility of subjects to estimate portion size,

The report on the results
from the women has been
received and a scientific
paper is being prepared
for publication.

=5

The work is currently
underway and phase 1 is
due to be completed in
1994. A scientific paper
on the initial results has
been prepared for
publication.

Analysis of survey dara
Diet, nutrition and health
interrelationships in the
Dietary and Nutritional
Survey of British Adults

Analysis of dietary data
from Whitchall 1T study
of Civil Servants

To examine the interrelation between
various aspects of diet and clinical,
biochemical, anthropometric and
behavioural characteristics of individuals
studied in the Adult Survey,

To carry out two types of investigation:
{i) surveillance of what a stratum of the
British working population is eating, and
the relationship of eating patterns o other
factors;

(ii) to increase the information on the
relationships between nutrition and a
variety of health measures; also to relate
nutritional patterns to other health
behaviour, such as smoking, drinking and
exercise, as well as to health status.

Analysis currently
underway.

Analyses of food intake
records and food
frequency questionnaires
are being completed.
Furnther analyses to look
at relationships are being
carried out. A report is
expected in 1994,

The Dietary and Nutritional Survey of British Adults

73. This survey was commissioned jointly by the Ministry and DH and conducted
by the Social Survey Division of the Office of Population Censuses and Surveys
(OPCS). Dietary and nutritional evaluations were carried out by the Ministry and
DH. Nearly 2200 (2197) people representative of the population aged between 16 and
64 years (but excluding pregnant women) kept a detailed weighed record of all food
and drink that they consumed for seven consecutive days. Selected anthropometric
measurements (for example, height, weight) and blood pressure were determined.
Blood and urine (24 hour) samples were taken and extensively analysed. Details of
lifestyle characteristics (for example, smoking, slimming, dietary supplement use)
and socio-economic factors were also collected.
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children born in Avon. The study is being funded by a number of organisations,
including the Ministry.

84. It is a postal survey of some 15,000 participants. From the 20th week of
pregnancy until the child is seven years old, subjects will receive about 20
questionnaires collecting information on diet, environment, health, etc. Data on
frequency consumption for particular foods of interest will be collected until the end
of the survey. A detailed study of iron status in a sub-sample of mothers and infants
up to two years of age has begun. -

85. One of the more important aspects of the survey from the Ministry’s point of
view is the determination of how children’s diets change from birth to school age,
particularly in respect of foods containing food additives or pharmacologically active
principles such as caffeine. Consumption of caffeine in pregnancy has also been
monitored and the information related to pregnancy outcome.

86. A report was submitted to the Ministry on caffeine intake in pregnancy and
pregnancy outcome in 1992, There is no evidence from this study to suggest that
caffeine has a detrimental effect on the outcome of pregnancy.

Food consumption outside the home

87. This project consisted of a review (collation and evaluation) of available
information on the consumption of food outside the home. The reviewers concluded
that detailed quantitative data on food purchased and consumed outside the home
were not available at that time. As a result it was decided to extend the NFS to include
food and drink purchased and consumed outside the home as recommended by the
Working Party on Nutrients in 1988.

Taylor Nelson Longitudinal Survey of Eating Habits

88. This survey investigates changes in food consumption over time within the
same group of people. Every six months a two-week diary of consumption of a
predefined group of foods has been collected from 2100 nationally representative
households (5500 individuals). Although a comparison of the results with those
obtained from the Dietary and Nutritional Survey of British Adults suggests that the
Taylor Nelson survey tends to underestimate food intakes, it can nevertheless provide
a valuable source of information about dietary trends.

Current dietary surveys

89. The fieldwork for the first survey in the NDNS programme, a study of 1700
children aged 13-4 years, was conducted by the Social Survey Division of the Office
of Population Censuses and Surveys (OPCS) and the Medical Research Council’s
(MRC) Dunn Nutrition Unit, Cambridge, and completed in June 1993. Parents and
carers were asked to keep a detailed weighed record of all food and drink consumed
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post and by interview, and semi-quantitative food diary) against total energy
expenditure measured by the doubly labelled water technique and 24-hour urinary
nitrogen excretion in 18 women aged 50-65 years and 30 men aged 60 years and
DVer.

98. A report containing the outcome of the study on the women has been received
and has been presented at a scientific meeting. The work on the men is not yet
complete but the results should be available in time to be used in planning the NDNS
of elderly people.

Standard food photographs for use in dietary surveys

99. Little previous work has been carried out to assess the value of using
photographs to determine portion size or weight in dietary surveys, despite the fact
that photographs are being used more frequently. The first phase of a project which
will determine if people can identify portion weights by this means and the type of
biases in perception which may exist is now complete. The effects of the size and
colour of the photograph or range of photographs depicting different serving size (or
as a fraction or multiple of a standard portion photograph) on the ability of the
subjects to estimate portion size has also been examined. A paper has been prepared
for publication.

100. The need to weigh foods when using diary recording methods may reduce the
response rate and/or alter the habitual intake. Further work will determine if
photographs are helpful in improving the estimate of food consumption and nutrient
intake based on ‘24-hour recalls” of known food consumption. Following the
outcome of this work it is proposed to extend the project to identify exactly which
foods and portion sizes should be represented in a set of standard food photographs
and to evaluate the use of them in the assessment of food and nutrient intakes.

Integrated dietary analysis

101. The development of a program for a hand-held computer for electronically
recording the descriptions and weights of foods and drink consumed by individuals
was commissioned in 1989. The program allows the user to enter food consumption
data by a menu system. Day, date and time are also entered. Weight is recorded either
via electronic weighing scales attached via a serial port or by a portion size facility.
Entry of personal data is possible. The data from the hand-held computer can be
transferred to a personal computer (PC). The PC program has additional functions
which are currently being developed and include recipe handling, the addition of
single foods or nutrients to the database by the fieldworker, analysis of derived
variables, basic nutritional analysis, editing, and creation of lists. The acceptability of
the package by survey subjects and by nutrition scientists engaged in research will be
assessed.
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Analysis of survey data

102. The Dietary and Nutritional Survey of British Adults has produced an
enormous volume of data on the food and nutrient intake, nutritional status, and
anthropometric measurements of the British population, aged between 16 and 64
years. The report published in 1990 presents only the initial findings of the survey.

103. Since then the Ministry has undertaken, in addition to other researchers,
further analyses of the dietary data to provide information on the contribution that
foods make to intakes of minor nutrients not covered in the initial report, to compare
nutrient intake data with the DRVs and to compare dietary patterns of sub-groups of
the population who achieve specific population DRV targets with those that do not.

The Dietary and Nutritional Survey of British Adults: NHS Central Register
fagging of respondents

104.  Subjects participating in the above survey have been identified on the NHS
Central Register to enable information on the eventual cause of death to be passed
back in an anonymised manner to the Ministry and DH. Possible relationships
between cause of death and nutritional and dietary parameters will then be explored.

Diet, nutrition and health interrelationships in the Dietary and Nutritional Survey
of British Adults (Adults Survey)

105. Interrelationships between various aspects of diet and clinical, biochemical,
anthropometric and behavioural characteristics of individuals studied in the Adults
Survey are being investigated by multivariate analysis. For example, associations
between serum cholesterol and a number of factors including percentage of energy
from fat and fatty acids, will be examined with and without allowance for age, body
mass index, slimming and smoking habit. The hypothesis that a list of dietary
variables can be identified to differentiate individuals with multiple risk factors from
those at ‘low risk’ will also be examined.

106. A user group has been formed to stimulate discussion on the use of the data
from the Adults Survey, to help people get the best from these data (and data from
present and future surveys) for their own special needs, and to minimise duplication
of research.

107. A newsletter, Survey News, for users of the data and other interested people, is
also being produced. This free publication, which is issued twice a year, includes
information on the raw data, including how they can be, and are being used, as well as
updating readers on other surveys being carried out by the Government. It also aims
to provide a discussion forum on issues related to survey data.

35






is an arbitrary one. Other nutrients for which information is likely to be required in
the future include long-chain polyunsaturated fatty acids, non pro-vitamin A
carotenoids and other elements such as chromium. The Working Party recommends
that consideration should be given to the inclusion of these substances in future work
programmes. Work on emerging methodologies or technologies which would assist
in the analysis of these compounds should be supported.

New and modified food products

114. It is likely that, in order to help achieve the nutritional targets set out by the
Government’s White Paper the *Health of the Nation,"? the food industry will, over
the next few years, modify the nutrient composition of a large number of existing
tood products, as well as produce a number of new ones. The number of novel foods
and foods produced by novel processes appearing on the market will also increase.
The Working Party recommends that such foods be considered for inclusion in future
food composition work programmes.

Foods consumed owtside the home

115. Information on foods consumed outside the home has been collected as part of
the National Food Survey since January 1992, In recent years, there have been
marked changes in patterns of eating out. The Dietary and Nutritional Survey of
British Adults'* found that 90 per cent of informants recorded the consumption of
some food outside the home during the seven-day recording period.

116. The composition and nutritional value of foods purchased from catering
establishments will often be different from the equivalent product prepared in the
home. The Working Party recommends that in future food composition work, priority
should be given to those foods that are identified by the National Food Survey as most
commonly consumed outside the home. Consideration should be given, where
possible, to regional variations in consumption patterns.

Methods of analysis

117. The Working Party recommends that methodological studies be carried out for
the separation and measurement of different food folates, the carotenoids, vitamin D
and its metabolites, rrans-polyunsaturated fatty acids, maltodextrins and oligosac-
charides in foods. Further work on the measurement of dietary fibre — non-starch
polysaccharides — is also needed to improve precision and inter-laboratory
agreement.

Bioavailability

118. The availability to humans of nutrients in foods is influenced by a number of
factors, including the form of nutrient in the food, the presence of enhancing or
inhibitory factors in the food or in other parts of the meal, and even the nutritional
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status and age of the individual. The Working Party recommends that more work on
bioavailability, particularly of vitamins and minerals, is undertaken, recognising that
bioavailability is an attribute of the diet, not of the individual foods themselves.
Studies are needed for calcium, iron, zinc, selenium, folates, carotenoids, tocopherols
and vitamin D metabolites.

Biological activity

119. In addition to studies on bioavailability, the Working Party also recommends
that studies of the biological activity of different folates, tocopherols, carotenoids,
selenium and vitamin D metabolites should be carried out.

Dietary surveys
Diet and nutrition surveys

120. The Working Party strongly endorses the NDNS programme. Ministerial
approval has been given for elderly people (adults aged 65 years or over) to be the
next population group in this programme. Further details are provided in para. 91.
The contractors for this survey have been appointed and work on finalising the
methodology has begun. The Working Party has advised on the components of the
survey and the methods to be tested in the feasibility work. The pilot survey is
expected to be completed in spring 1994 and the 12-month fieldwork for the main
stage is due to begin in October 1994,

121. Itis intended that the next population group to be surveyed in this programme
will be school children aged 5-15 years. The Working Party recommends that
planning for this survey should begin in 1994,

122. The need for long-term prospective dietary studies to investigate the health
implications of diet has been identified. The ‘flagging’ of subjects in dietary surveys
for future follow-up requires the subjects’ consent. The Working Party recommends
that a longitudinal element should be considered for each dietary survey for future
follow-up.

123. The need for more information on the diets of nutritionally *at risk” sub-groups
of the population (for example, low-income families and individuals) has been
identified. The Working Party recommends that dietary surveys for such sub-groups
should be considered.

124. Information on the use of sweeteners both in the general population and in
those groups likely to consume large amounts of food containing sweetening agents,
such as diabetics and children, has been requested by the Food Advisory Committee
and the Committee on the Toxicity of Chemicals in Food, Consumer Products and the
Environment (COT). This information is required in order to inform a review of the
use of these substances and to determine if there are groups of the population who
exceed the Acceptable Daily Intakes (ADI). The intake of sweeteners in young
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children can be determined from the NDNS of children aged 1545 years. However,
diabetics are not represented in sufficient numbers in this survey to provide a
statistically representative study population. The Working Party is in agreement with
the recommendation that a dietary survey of a representative sample of the UK
diabetic population be carried out to furnish the required data. The Working Party
also endorses the recommendation that the need to collect similar data for slimmers
and reduced-weight maintainers be investigated.

125. Foods which are prime dietary sources of nitrates, peSticides and natural
toxicants are of particular interest to the relevant working parties who monitor their
intakes. Such foods include fruits, vegetables, pulses and herbal teas, with the result
that vegetarians are potentially a population group with higher than average intakes
of these classes of chemicals. The Working Party endorses the recommendation that a
survey of nationally representative vegetarians (non-consumers of meat, poultry and
fish) be carried out in order to collect information on food consumption via a diary
record and to enable estimations of mean and extreme intakes of chemicals to be
made. Such a survey should also include a duplicate diet study in a sub-sample of the
population so that the levels of nitrates and natural toxicants ingested can be
accurately determined. This work requires the development of a compositional
database giving values for these constituents in representative samples of foods. The
data from this survey would also be used to formulate a food sampling scheme for
pesticide analysis.

126. Some foods designated as ‘rarely consumed foods’, e.g. eels, duck eggs,
herbal teas, figs, nut butters (excluding peanut), veal and venison, may contribute
significantly to the intake of particular contaminants. For such foods the traditional
estimates of consumption are less accurate and the confidence limits around the mean
and median are likely to be very large. The Working Party endorses the recommen-
dation that methods of achieving accurate estimates of the consumption of these
foods be considered.

127. There is a continual need for estimates to be made of the average intake of any
food constituent (nutrient or non-nutrient) of current interest or concern in Britain.
Data from existing food composition tables can be related to food consumption data
for the purpose of estimating the average intakes of most nutrients. However, not all
food constituents have up-to-date values. The Total Diet Study (TDS) supplies food
samples representative of average consumption for analysis of any food constituent.
The Working Party therefore recommends that the Total Diet Study be continued.

Frojects on survey methodology

128. The measurement of food consumption is a major cause of uncertainty in
estimating nutrient intakes and the improvement of methodologies in this area
requires the development of concurrent use of a variety of methods based on different
principles in order to avoid systematic bias.
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reliable information on the composition of foods is available so that the nation’s diet
can be adequately assessed. The Working Party on Dietary Surveys has recom-
mended and advised on the National Diet and Nutrition Survey programme, ad hoc
dietary surveys, and developments in dietary survey methodology. Both working
parties will continue to scrutinise the results obtained from such surveys and allied
projects, encourage their publication and recommend appropriate future work.
Particular recommendations are that:

Food composition

(i) The programme of monitoring the individual foods that make up the UK diet
should continue (paras. 27, 112).

(ii) Wherever possible, statistical principles should be incorporated into the sam-
pling plans of analytical studies (para. 32).

(iti) Methodological studies should be carried out into the separation and measure-
ment of different food folates using HPLC, the carotenoids, vitamin D and its
metabolites, rrans-polyunsaturated fatty acids, maltodextrins and oligosaccharides in
foods. Further work on the measurement of dietary fibre — non-starch
polysaccharides — is required to improve precision and inter-laboratory agreement
(paras. 37, 41, 44, 117).

(iv) Further studies to relate the analytical values of component non-starch polysac-
charide (NSP) fractions to their physiological effect should be undertaken (para. 42).

(v) Appropriate methodologies should be used when foods that contain high levels
of maltodextrins and other oligosaccharides or emulsifiers are analysed (para. 44).

(vi) Laboratories carrying out nutritional analyses should use validated and recog-
nised analytical methods where they are available; should have analytical quality
assurance systems in place; and use Certified Reference Materials (CRMs) where
appropriate (para. 45).

(vii) Laboratories carrying out nutritional analyses should participate in the Food
Analysis Performance Assessment Scheme (FAPAS) and be accredited by the
National Measurement Accreditation Scheme (NAMAS) (para. 45).

(viii) Active encouragement should be given for the development of a range of
Certified Reference Materials (CRMs) representing a wide range of food matrices
(para. 45).

(1x) More work should be done to establish if meat and meat products are a valuable

source of dietary vitamin D and to establish the biological activity of vitamin D
metabolites (paras. 52, 119).

(x) Monitoring of iodine levels in milk (and other important sources of iodine in the
British diet) should continue (para. 54).

(xi) Analysis of important newly recognised nutritionally related substances, such as
glucosinolates (free radical scavengers), polyphenolic materials (tannins, etc.) and
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(xxiv) A dietary survey of a representative sample of the UK diabetic population
should be carried out to provide information on food and nutrient consumption and
the use of sweeteners to determine if some diabetics exceed the Acceptable Daily
Intake (ADI) for sweeteners. The need for similar information for slimmers and
reduced-weight maintainers should also be investigated (para. 124).

(xxv) A dietary survey of vegetarians should be carried out in order to collect
information on food and nutrient consumption to enable estimation of mean and
extreme intakes of nitrates, pesticides and natural toxicants in this population (para.

125).

(xxvi) Methods of achieving accurate estimates of the consumption of ‘rarely
consumed foods® which may contribute significantly to the intake of particular
contaminants should be considered (para. 126).

(xxvii) The Total Diet Study should continue so that estimates may be made of the
average intake of any food constituent (nutrient and non-nutrient) of current concern
in Britain (para. 127).

(xxviii) Research should be carried out to establish additional indices of nutritional
status. The use of biological markers requires knowledge of the relationship between
the markers and intake (i.e. the dose response relationships between serum levels and
intake) and in conjunction with population studies provides another approach to
validating intake measurements (para. 130).

(xxix) The initial report of the NDNS of children aged 1:-4: years should be
published by the end of 1994 and further analyses of the data should be undertaken as
quickly as possible for follow-up publications and use by policy divisions and other
working parties (para. 131).
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APPENDIX I PUBLICATION OF RESULTS IN McCANCE AND
WIDDOWSON’S THE COMPOSITION OF FOODS AND ITS
SUPPLEMENTS

Most of the nutritional data have been published in the fifth edition of McCance and
Widdowson'’s The Composition of Foods' or the various supplements to this
publication.

Cereals and Cereal Products?
The Cereals and Cereal Products supplement was published in May 1988 and it

extended the cereal section in the fourth edition of McCance and Widdowson's The
Composition of Foods? from 120 to 360 foods. Foods analysed as part of the MAFF
study on cereal-based food such as cakes were included, together with data from the
National Bread Study? in the mid-1980s and the last years of the Voluntary Flour
Sampling Scheme.?

Nutrient coverage was extended to include data for individual sugars, total non-starch
polysaccharides and its fractions, manganese, selenium and iodine in the main tables.
In addition, values for cholesterol and phytic acid were included as supplementary
tables. Recipes for dishes using both white and wholemeal flour were included.

Milk Products and Eggs®

This supplement was published in June 1989 and revised the data for milk, milk
products and eggs. It extended the number of foods included in both sections from 33
to 300 in the milk and milk product group and 17 to 30 in the eggs section. Data from
the large analytical studies?.5.9:10.11.12 from the mid-1980s on milks, cheeses, creams
and voghurts formed a significant proportion of the new data.

Nutrients covered were similar to those in Cereals and Cereal Products, except that
farty acids as total saturates, mono-unsaturates and polyunsaturates, and cholesterol
values were included in the main tables. Fibre fractions where relevant, and data for
retinol fractions, were included as supplementary tables. Recipes were calculated
using whole, semi-skimmed and skimmed milks.

Vegetables, Herbs and Spices!?

This supplement was published in March 1991 and includes data for over 400 foods
compared to 125 in the fourth edition of McCance and Widdowson's The Compo-
sition of Foods.* The majority of data was taken from MAFF analytical studies on
fresh, canned and frozen vegetables. A further analytical study provided data for
legumes and ‘exotic’ vegetables, such as taro and seaweeds.

More data than usual were included (following thorough evaluation) from foreign
food composition tables and literature reports. Recipes were not included in this
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APPENDIX III THE NATIONAL FOOD SURVEY

The National Food Survey (NFS) is a continuous inquiry into the amounts and costs
of foods obtained by private households in Britain and of their nutrient content. The
survey has provided information on trends in people’s purchasing and eating habits in
Britain for over 50 years. Over 7000 households per year participate in the NFS, each
household participating for one week only. The householder keeps a seven-day
record of the description, quantity and cost of all food entering the home for human
consumption.

Information on confectionery, alcohol and meals purchased outside the home has
been collected since January 1992. Also since this time, important food groups within
the NFS have been desegregated (to enable more accurate nutritional analysis). For
example, ‘breakfast cereals’ has now become separated into ‘muesli’, ‘other high
fibre’, ‘sweetened’ and ‘other’. The number of nutrients analysed has been extended
to include more trace nutrients.

As well as details of foods entering the households, the “housewife’ (i.e. the person
specified within the household to collect data) notes which persons (including
visitors) are present at each meal together with a description of the type of food
served. On a separate questionnaire, details are entered of socio-economic character-
istics of the family and its members.

Since 1992, approximately 50 per cent of the NFS sample has been approached to
take part in the eating-out part of the survey. All household members of 11 years of
age or over participating in the Eating Out Survey are supplied with a compact
pocket-size diary. Respondents are asked to record all food, soft drinks, alcoholic
drinks and confectionery items which have been purchased and consumed away from
the home. Respondents are asked to provide a precise description of the item, some
indication of portion size and information on where purchased.

Any foods that are made from home food stocks (e.g. packed lunches) but consumed
away from home do not fall within the definition of eating out for the purposes of the
NES. Initial data from the Eating Out Survey are still being evaluated, and have not
therefore been included in the main analysis for the 1992 Annual Report.

The energy value and nutrient content of the food obtained for consumption are
evaluated using special tables of food composition which are reviewed each year for
two reasons. The first is to reflect changes in nutrient values resulting from new
methods of food production and handling, and the second is to reflect changes in the
structure of the food categories used in the survey — for example, changes in the
relative importance of the many products grouped under ‘other fresh vegetables’.

The nutrient factors make allowance for inedible material such as bones in meat and
outer leaves or skin of vegetables; for certain foods such as potatoes and carrots,
allowance is made for seasonal variations. Further allowance is made for expected
cooking losses of thiamin and vitamin C.
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APPENDIX VII MAFF’S NUTRIENT DATABANK

The Ministry’s nutrient databank was originally developed for use in the Dietary and
Mutritional Survey of British Adults.! The original database used in that survey has
been archived, together with all the other survey information, at the University of
Essex Data Archive. Since the National Diet and Nutrition Survey programme was
established, the databank has been extended and updated for use in the current survey
of children aged 1:—4! years.

The nutrient databank contains information on over 3500 foods, including manufac-
tured products and recipe dishes, alcoholic and soft drinks, and vitamin and mineral
supplements. Every food and drink has a unique food code number and is assigned to
a food group. There are 55 main food groups, some of which are divided into
subsidiary groups. These groups are used when analysing the data for consumption of
different types of food and their contributions of nutrients to the diet.

The nutrients associated with each food are stored in a computer databank so that
nutrient intakes can be calculated from consumption data. Each food within the
databank has values assigned for 54 nutrients (see Table 7.1). The Ministry’s
Nutrition Branch is responsible for maintaining, developing and updating this
nutrient databank.

In order to meet the Ministry's objectives for the dietary surveys and to ensure that
the information collected on nutrient intakes is as accurate as possible, the way in
which foods are coded needs to be very detailed. There is the need to distinguish
between products that have significantly different nutrient contents. Both the
databank, and the dietary surveys carried out, are designed to identify these
differences where they occur. Products that differ little, if at all, by brand have the
same food code. But when foods are cooked in different ways, or fried in different
types of fats, then different food codes are assigned. Many products are fortified with
vitamins or minerals, and these must also be distinguished from their unfortified
counterparts.

The majority of nutrient data for many of the basic foods are taken from the fifth
edition of McCance and Widdowson's The Composition of Foods? and its sup-
plements, or from the Ministry’s rolling programme of nutritional analysis of food
products. Some data are also obtained from food manufacturers. Where appropriate,
the nutrient content of home-made dishes is calculated from their individual
constituents using a computer recipe program.

In order to analyse the results of the National Diet and Nutrition Survey and to avoid
underestimating nutrient intakes, the nutrient databank must have a value assigned
for every nutrient in every food. It is therefore sometimes necessary to estimate some
nutrient values for foods when few data are available.

The nutrient databank is continuously updated as analytical projects on foods are
completed and evaluated, as new products appear on the market, or when the
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APPENDIX VIII DIETARY SURVEY METHODOLOGIES

Dietary assessment of individuals can be done by either recording actual consump-
tion at the time of eating foods or by interviewing subjects about their recent past
food intake. The survey methods chosen for a particular study are dependent on: the
purpose of the survey; the food(s)¥nutrient(s)non-nutrient(s) of interest; literacy of
the subject; and the resources available. The methods most often used by MAFF for
assessing food intake are described below.

]

Weighed record

Dietary assessment via weighed records have formed the basis of numerous studies
of human nutrition. In clinical work it has been recommended that weighed records of
up to 14 days are required, whilst in epidemiological studies at least 3 days’ data are
needed.! A weighed record involves the subject weighing all food and drink
immediately before consumption and all plate waste, edible and inedible, at the end
of the meal. Standard recipes may be used or for a more precise weighing record, a
record is also kept of the weights of all ingredients used in the preparation of the
recipes, the total cooked weight of the recipe dish and the cooked weight of the
individual’s portion and plate waste. This methodology is time-consuming and
demanding of the subjects. However, weighed intake records are considered one of
the most accurate methods of assessing current food intake.2

Estimated record

Estimated records, like weighed records, require a diary record of all food and drink
consumed but foods are not weighed. Instead, amounts of foods and drinks consumed
are estimated, usually with portions described in household measures (cups, spoons,
etc.), with/without the aid of diagrams or photographs. The advantages of this method
are that it is easier to complete than a weighed record and so there is less risk of under-
reporting or changing food consumption. The disadvantages are that descriptions of
quantities tend to be inaccurate and that processing descriptive data is very time-
consuming. The errors involved in estimating weights, however, can reach 90 per
cent and are regularly in the 20-50 per cent range.!

Diet recall

The respondent is asked to recall the actual food and drink consumed on specific
days, usually the immediate past 24 hours (24-hour recall), but sometimes for longer
periods. The main advantage of this method is that it is relatively quick to carry out
and involves little work for the subject, so refusal rates are lower than for some other
methods. The disadvantages relate to its inaccuracy in both the number of foods
recalled, the quantities, and its inability to estimate the habitual diet of individuals.
Low intakes tend to be over-reported and high intakes under-reported.® Variation
between observed nutrient intakes and those obtained from 24-hour recall in studies
with students, children and the elderly range from 4 to 400 per cent.?
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i
This report describes surveillance carried out from 1989 to 1993 on the
nutrient composition of food and on food consumption by populations
and individuals. Selected data are presented from the National Food
Survey, the Dietary and Nutritional Survey of British Adults, the survey of
Food and Nutrient Intakes of British Infants aged 6-12 months, and the
pilot study for the National Diet and Nutrition Survey of children aged

1% - 4% years. A wide range of foods has been studied in detail since 1988
and selected nutrient composition data are given for some of these.
Studies undertaken to develop suitable methodologies to determine the
main pro-vitamin A carotenoids, the total folate content, components of
dietary fibre and individual fatty acids in foodstuffs are described. Several
projects to improve the measurement of food intake have also been carried
out during this period and are described.
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