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The attached paper summarises evidence from theoridatDiet and Nutrition
Surveys carried out between 1992 and 2001 on #ieadid nutritional status of the
British population. This paper was first discusegdthe Committee at the Horizon
Scanning meeting in February 2005 and revised aessiwere discussed at the
meetings in June and October 2005. This versiocorporates comments made at
those meetings.

A list of the changes requested at the October inge@ind the actions taken is also
included at the beginning of the paper.
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Amendments made to reflect comments provided at SACN meeting held on 19

October 2005

SACN comment

Action

Unclear throughout paper which differend
are statistically significant.

eBara 4 now states that differences
highlighted in the commentary are
statistically significant unless
otherwise indicated.

Under-reporting not given sufficient
acknowledgement.

Additional paragraph on under-
reporting added to background
section (para 9).

Consider excluding under-reporters from
analysis

Not done due to lack of accepted
methodology and lack of resource.

Comment on whether level of under-
reporting has changed between 86/87 an
00/01.

Comment added to para 9. Not
dpossible to say whether level of
under-reporting has changed as ng
information available from 1986/87
survey on physical activity levels of
doubly labelled water

Relate NDNS meat consumption data to
COMA recommendation for red and
processed meat

Direct comparison difficult as NDN{
groups for meat include non-meat
components of meat dishes.
Comment added at para 18.

U7

Northumberland study showed inverse
relationship between soft drink and milk
consumption in children.

Comment added at para 30

Table 5a — should state g/week

Done

Separate paragraphs. on protein and NSH
(para 66)

PDone

Table 12 — make clear whether the DRVs
are minimum or maximum levels

Done

Blood lipids section needs to be
strengthened to be more positive about th
fall in plasma cholesterol levels and impa:
on reducing cardiovascular disease risk.

Para 39 redrafted.
e
Ct

Need to look at increase in use of statins

in cholesterol levels.

Unable to find data on use of stating.
over this period — contributory factor in fall Comment added to para 39.

Need to look at effect of differences in
analytical methodology for blood lipids
between the two surveys

Limited information available
suggests some methodological
differences may have contributed t¢
change in lipid levels. Comment
added to para 39

Look at blood lipid data from the Health
Survey for England for comparison

Blood lipid data available from HSH
for 1994, 1998 and 2003. Commer
added to para 39.

Statement that LDL cholesterol levels we
unchanged between 1986/7 and 2000/01

rdPara 40 corrected.
i€omments added on reduction in

incorrect. Levels have fallen in line with

CVD risk
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the fall in total cholesterol.

SACN/06/16

Change in total: HDL ratio between 1986

and 2000/01 shows a proportional reduction

in HDL in young men though not in older
men.

7Comment added to para 41.

Request to check calculations for total:HI
ratio

DICalculations have been rechecked
and confirmed to be correct. The
discrepancy is due to the method of
calculation — the figures in the paper
are calculated on an individual bas
rather than using the means.

Include distribution plots for key nutrients

Not @odue to lack of resource.

Consider including urinary potassium dats

5] Not done b lack of resource

Include 1986/87 salt intake data in Figure

7 Done

Conclusions: mention high sugar and
alcohol consumption leading to low nutrie
density for older children and young adult

Drafting change at para. 140
Nt
S

Conclusions: add that poor oral health is
risk factor for poor diet and nutritional
status.

n Drafting change at para 144

Conclusions: para 143 - blood pressure 4
physical activity data not covered in main
part of report

aithragraph deleted from conclusions.

Recommendation: — make it clear that a
of work to promote balanced diets is alrea

dbrafting change made to para. 146
\dy

being done.
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SACN Position Paper

Nutritional Health of the Population

Summary

1) This paper brings together evidence relating ite hutritional health of the
population in Great Britain. The current situatisrdescribed using data from the
National Diet and Nutrition Surveys (NDNS), whilehanges in the adult
population are highlighted by comparison of restriten the NDNS in 2000/01
with the comparable survey in 1986/87.

2) Although there is some evidence of positive alietchanges in the population,
especially lower intakes of fat and saturated riathe 2000/01 NDNS compared
with the 1986/87 adults survey, the findings frommveys of these and other age
groups highlight a number of areas for concern. nSbDmption of fruit and
vegetables is below the recommendation in all agaps, and is particularly low
for young adults and people in lower socio-econogrnaups. There is evidence
of low intakes and status for a number of vitamamsl minerals especially for
older children, young adults and older people bvim institutions. The
proportion of energy intake derived from non-mibktrensic sugar exceeds the
recommendation in most age groups, particularlycfutdren and young adults.
There is also evidence of marked differences int died nutritional status
associated with socio-economic status. Thesenfgdindicate a need to improve
the balance of the diet for the population as aleviaath the focus on children and
young adults.

Background

3) This paper presents an overview of the nutritidrelth of the population based
on data from the four surveys in the National Da&td Nutrition Survey
programme (NDNS) carried out between 1992 and 2Résults from the most
recent NDNS of adults aged 19-64 yé&ar$®(2000/01) are also compared with
the 1986/87 Dietary and Nutritional Survey of BifitiAdults aged 16-64 years

4) The paper highlights specific diet and nutritioisaues in different age groups, as
well as discussing regional and socio-economic ecifices.  Differences
highlighted in the commentary are statistically nfigant unless otherwise
indicated.

5) The NDNS is a series of cross-sectional surveyslitberent population age
groups. It aims to provide a comprehensive pictoirdhe dietary habits and
nutritional status of the population of Great Brita The programme is split into
four separate surveys. Each survey has examinedtianally representative
sample drawn from four different population ageups children aged 1Y2-4v2
years (fieldwork 1992/93), young people aged 4-18 y&€r897), adults aged 19-
64 years®’8°(2000/01) and people aged 65 years and3o{#994/95). Each
survey collected detailed quantitative information food consumption and
nutrient intake, physical measurements, nutritioettus indices and socio-
economic, demographic and lifestyle characteristics
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6) The NDNS programme covers the British populateged 1% years upwards
living in private households. The survey of peoaieed 65 years and over also
included a sample of people living in residentiadl aaursing homes. The NDNS
programme does not cover infants and children ageter 18 months, pregnant
and lactating women or people living in institusosuch as prisons, schools,
hospitals and care homes.

7) The surveys in the NDNS programme are designebletoepresentative of the
British population within the specified age grouplhe sample size for each
survey permits a more detailed analysis by agesaxdbut does not allow for
separate analysis of specific population sub-grospsh as ethnic minority
groups, vegetarians etc. In interpreting the dathould be borne in mind that the
surveys have been carried out over a 15-year pemadso secular trends may
confound apparent differences between survey agggr

8) The methodologies used for collecting food constion data are comparable
between surveys. The analytical methods usedutitional status measures are
also comparable between surveys, with the excepfidime 1986/87 adults survey
which used different analytical methods and/or fabmries for many measures.

9) Mis-reporting of food consumption in dietary seys, generally under-reporting,
is known to be a problem in NDNS as in dietary sysvworldwide®*® Under-
reporting can cause biased low estimates of intekeespondents under-report
their actual intake or modify their diet during trexording period. The level of
under-reporting needs to be borne in mind whenpnéting findings from dietary
surveys, for example in comparing intakes with reoendations. Analysis of
data from the NDNS adults 2000/0lindicated thatrggnentake was under-
reported to a level of 25% of energy needs on geeralt is not possible to
ascertain whether under-reporting was higher ia #urvey than in the 1986/87
survey because there was no assessment of phgsicaly or energy expenditure
in the earlier survey. Doubly labelled water sasdsuggest similar levels of
under-reporting for other age groups except forguteool children where levels
were lower. There is evidence that under-repoisrgglective — fatty, sugary and
snack foods and alcohol are more likely to be umndported than are other foods
such as fruit and vegetables. However the levalrafer-reporting for specific
macro and micronutrients is not known.

10) Following a review of the Food Standards Agesdietary survey programme in
2002/03 the Agency’s Board has agreed to moveraliag programme format
for future NDNS, whereby the survey runs continlpasd fieldwork is carried
out every year. This new approach will strengttienability to track trends over
time and give more flexibility to respond to poliogeds.

Diet and nutritional statusin the population

11) This section sets out findings under the headioigdietary habits, energy and
macronutrient intakes, micronutrient intakes anttimonal status, and oral health,
focusing on the following age groups: adults, olddults (including free-living
and institution groups), children and young people.
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12) Throughout the paper, nutrient intakes are coetpbavith COMA Dietary
Reference Valués and other COMA recommendatidhs. Nutritional status
indices are compared with published threshold &alue

Dietary habits

13) This section considers findings for consumptbrruit and vegetables, oily fish,
meat and meat products, soft drinks and dietarplsapents and compares dietary
habits in adults between the 1986/87 and 2000/&degs. Consumption of fruit
and vegetables and oily fish are compared with Gowent recommendations.

Adults
Fruit and vegetablégTable 1 & 2; Figure 1)

14)In the most recent NDNS (2000/01) the averageswmption of fruit and
vegetables for adults aged 19-64 years was 2.Toperper day for men and 2.9
portions for women, calculated based on the déimiused in the five-a-day
programmé (Table 1). Seventeen percent of adults ate tems one portion of
fruit and vegetables a day, while 13% of men arfth 5 women met the five-a-
day target. Mean consumption increased with agddth men and women but
was below the five-a-day recommendation in all ggrips. Mean consumption
was lowest in the 19-24 group at 1.3 portions @grfdr men and 1.8 portions for
women.

15) Comparing the consumption of fruit and vegetslflg adults in the 1986/87 and
2000/01 surveys consumption was higher in 2000/01 by 140 gramswee
average for men and 280g/week for women. The eggeatlifference in
consumption was in the 50-64 age group for both @@ women. In young
adults (19-24 years) there was no evidence of amase in consumption and in
men aged 19-24 years there was evidence of lowesucoption in 2000/01
although this did not reach statistical significari€able 2).

Figure 1. Mean number of portions of fruit and wedées consumed per day (based on five-a-day
definition) by adults in 2000/01

"Includes fruit juice

" The definition of fruit and vegetable consumptitsed for the five-a-day programme is: daily
consumption of fruit and vegetables (excluding fmes), including those in selected composite dishes
(fruit pies and vegetable dishes), and includindrait juice consumed as one portion only, and
similarly all baked beans and other pulses consumsezhe portion only.

' Comparison of fruit and vegetable consumptiorha1986/87 and 2000/01 surveys is not based on

the 5-a-day definition as this analysis is not ke for the 1986/87 survey.
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— B men
I COJwomen
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19-24 25-34 35-49 50-64
Age (years)

Oily fish (Table 3; Figure 2)

16) Mean consumption of oily fish (excluding canrteda)’ in the 2000/01 adults
survey was one-third of a portioper week, below theecommendation of one
portion per week. Mean consumption increased vaigfe from around 0.1
portions per week in the 19-24 age group to 0.Gigus per week in the 50-64
year age group. Consumption in the 50-64 grouphigtser in 2000/01 compared
to 1986/87 for both men and women but this diffeeewas not seen in the 19-24
group (Table 3).

Figure 2: Comparison of average number of portions of oily fish (excluding canned tuna)
consumed per week between 1986/87 and 2000/01
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¥ canned tuna is not included in the definition ofady fish, as processing of tuna during the cagni
process reduces the fat content of the fish tavddwel

v A portion of oily fish is defined as around 140msa
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Meat, meat products and dishes (Table 4a and b)

17) Mean consumption of meat, meat products andcedisis a group was higher for
men in 2000/01 (1398g/week) compared with 19861&2BQg/week). There was
no significant difference for women. Mean consumptof liver (including
products and dishes), meat pies and pastries ahdr'aneat and meat products
was lower in 2000/01 than in 1986/87, for both merd women, whereas
consumption of coated chicken & turkey, chicken aurttey dishes and, for men
only, burgers and kebabs was higher in 2000/01 th&i®86/87. Chicken and
turkey was the most commonly consumed type of nmea000/01 for both men
and women whereas in 1986/87 the most commonlyurned type was beef and
veal.

18) COMA recommended in its 1998 report on nutriloaspects of cancer that
average consumption of red and processed meatdshotiincrease from the then
current average of 90g/ddy The data show that consumption of red and
processed meat and meat-based dishes (that isdexglchicken and turkey and
dishes) was lower in 2000/01 than in 1986/87 fahbuen (138g/day in 2000/01)
and women (79g/day in 2000/01)

Soft drinks (Table 5a&b; Figure 3)

19) Consumption of soft drinks in adults was sulisiy higher in 2000/01 than in
1986/87. Mean consumption levels in 2000/01 wey@valent to 4-5 cans per
week, compared to less than 3 cans per week in/8B86The majority of soft
drinks consumed were carbonated. Women consumeldusamounts of diet and
non-diet varieties on average while men consumexk rabthe non-diet type. In
2000/01 young men (19-24 years) consumed over dstithe quantity of soft
drinks and young women over 3 times the quantgydid the oldest group (50-64
years),

Figure 3: Mean consumption of soft drinks by adults in 1986/87 and 2000/01
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v Consumption figures include non-meat componentaext-based dishes and so are not directly

comparable with the COMA recommendation
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Dietary supplements

20) Forty percent of women and 29% of men overalth@ 2000/01 adults survey
reported taking dietary supplements in the survegky This compared with 17%
of women and 9% of men in 1986/87. Use of supplgmmcreased with age to
55% of women in the 50-64 age group. Cod liveramt other fish oil based
supplements and multi-vitamins and multi-mineralsrevthe most commonly
used types of supplements in this age group.

Older adults aged 65 and over

Fruit and vegetables group (Table 6)

21) Mean fruit and vegetable consumptfon the free-living group aged 65 and over
was slightly lower than in the adult population2d¥ and 230g/day for men and
women respectively, the difference being due toeloeonsumption of vegetables
and fruit juice. In the institution group mean samption was substantially lower
than in the free-living group at 171 and 163g/daytatal for men and women
respectively.

Oily fish (Table 7)

22) Mean consumption of oily fish (excluding canrteda) in the free-living group
was substantially lower than that in the adult papon at 12g/week for men and
7g/week for women. Older adults living in instituts had a lower average oily
fish consumption than their free-living counterpadt 4g/week for men and
women. Data on this age group was collected inrilte1990s and oily fish like
salmon has become cheaper and more availabletbigce

Meat, meat products and dishes (Table 8)

23) Mean consumption of meat, meat products andedish the free-living group
aged 65 and over was lower than in the 50-64 agepgrat 894g/week and
683g/week for men and women respectively. Mearswmption in the institution
group was lower than in the free-living group. Baed veal dishes were the most
commonly consumed type of meat in both the fregdiand institution groups.

Soft drinks (Table 10)

24) Consumption of soft drinks by older adults wasdr than in the 19-64 age group.
Mean consumption was 347 and 322g/week for menwanden respectively in
the free-living group (equivalent to about 1 can\week). Non-diet concentrated
squashes and carbonates were the most commonlyrnedgypes. Consumption
in the institution group was over twice that in tfree-living group at about
850g/week, largely due to high consumption of nat-éruit squashes in this

group.

vi'consumption estimates not based on the 5-a-dayititef. Includes fruit juice
This document has been prepared for considerayitchebScientific Advisory Committee on Nutrition.does not necessarily
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Dietary supplements

25) In older people aged 65 and over, 28% of men3% of women in the free-
living group reported taking supplements, most camiy cod-liver oil based. In
the institution group the proportion that reportaing supplements was much
lower — 5% of men and 9% of women.

Children and younq people aged 1%4-18 years

Fruit and vegetables (Table 6)

26) Mean consumption of fruit and vegetabilei the 4-18 year group was around
170-190 grams/day in the 4-6, 7-10 and 11-14 agepy and around 200g/day in
the 15-18 age group. Twenty percent of the 4-Eggup did not consume any
fruit (excluding fruit juice) during the survey weeand 4% consumed no
vegetables. Mean consumption in the 1%2-4%2 yeamgwas 125 grams/day.

Oily fish (Table 7)

27) Consumption of oily fish (excluding canned tunas less than 0.1 portions (5-10
grams) per week in all age groups.

Meat, meat products and dishes (Table 9)

28) Mean consumption of meat, meat products ancedigtas 362g/week in the 1%2-
4%, year age group. Beef, veal and dishes was d&is€ commonly consumed type
providing about a quarter of consumption, followsdsausages. In the 4-18 year
age group mean consumption in boys aged 15-18 walslel that in the 4-6 year
group. There was a less marked increase withraggls. Chicken and turkey
dishes was the main type of meat consumed in alsag groups but the
contribution of beef, veal and dishes, bacon anth,hburgers and kebabs
increased substantially in the 15-18 year old boys.

Soft drinks (Table 10)

29) Consumption of soft drinks in the 1%%-4% year ggeup was 2.8 litres/week,
equivalent to about 8 cans or 14 cartons. Conatarsquashes were the main
type of soft drink consumed by this age groupoltier children consumption was
over 3 litres per week in the 7-10 year age grawp @ver 3.5 litres/week for 11-
18 year old boys. Consumption in girls in the samge group was slightly lower
at 2.6 litres/week. Carbonated drinks were thennype of soft drink consumed
in the 11-18 age group.

30) There is no earlier comparable national survethis age group from which to
assess trends in soft drink consumption. Howewerdomparable studies of 11-
12 year olds in Northumberland carried out in 198@d 2006° show that
carbonated soft drink consumption in this group \&&s times higher in 2000
(191g/day; 1337g/week) than in 1980 (78g/day; 546gk). These studies also

Vil Consumption estimates not based on 5-a-day definitncludes fruit juice
* Data from this study for total soft drink consuioptare not comparable with NDNS data. Total soft
drink consumption in this study was 109g/day (76&gk) in 1980 and 291g/day (2047 g/week) in

This document has been prepared for considerayitchebScientific Advisory Committee on Nutrition.does not necessarily
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showed an inverse relationship between consumpticoft drinks and of milk.
The consumption data from 2000 for carbonated drame similar to the NDNS
data collected in 1997 for the 11-14 year age grd®6g/week for boys and
1035g/week for girls).

Dietary supplements

31) In children aged 1¥2-4Y: years, surveyed in 189#th of this age group reported
taking supplements, mainly vitamins A, C and D amdtivitamins. In the later
survey of the 4-18 year age group in 1997 a fifthhis group overall reported
using supplements. Reported usage was 32% an®2Béys and girls in the 4-6
age group and 13% and 22% of boys and girls i1 8i&8 age group.

Overview of dietary habits

32) Mean consumption of fruit and vegetables (iniclgdruit juice) was below the
five-a-day target in all age groups. There wasl@wte of higher consumption in
the 50-64 age group compared with 1986/87 but thvaeno evidence of this for
the youngest group (19-24 years); the data sughélsée consumption by young
men was slightly lower in the more recent survijean consumption of oily fish
was below the recommended level of one portionvpeek in all age groups.
Again there was some evidence of higher consumpgtioadults (particularly
women) aged 50-64 years in 2000/01 compared wi@®/BF but not in the 19-24
year group. Consumption of soft drinks in the #9a@e group in the more recent
survey was substantially higher than in 1986/87,intpadue to higher
consumption of carbonated drinks. Mean consumptibmeat, meat products
and dishes was slightly higher for men but not wonme2000/01 compared with
1986/87 though when chicken and turkey were exdud&sumption was slightly
lower for both men and women. Consumption of clircland turkey dishes in
2000/01 was double that in 1986/87 for men and womRile consumption of
liver, meat pies and ‘other meat and products \ager in the more recent
survey. Over a third of adults reported takingtafg supplements in the most
recent survey.

2000/01.
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Table 1: Consumption of fruit and vegetables (using five-a-day definition**) by adults aged 19-64 year s (portions* per day)
Cumulative percentages

Average daily number of portions Men aged (years): All men Women aged (years): Allwomen  All
of fruit and vegetables consumed

19-24 25-34 35-49 50-64 19-24 25-34 35-49 50-64

cum % cum % cum % cum% cum % cum % cum % cum % cum % cum % cum %
None 6 1 0 1 1 2 1 1 0 1 1
Less than 1 portion 38 27 14 7 18 36 19 16 7 16 17
Less than 2 portions 86 54 36 29 45 64 46 41 20 39 42
Less than 3 portions 95 76 59 45 64 83 71 61 44 61 62
Less than 4 portions 95 86 75 60 76 96 82 73 60 74 75
Less than 5 portions 100 93 86 76 87 96 91 83 78 85 86
Number of subjects 108 219 253 253 833 104 210 318 259 891 1724
Mean number of portions 1.3 2.2 3.0 3.6 2.7 1.8 2.4 2.9 3.8 2.9 2.8

consumed (average value)

** The definition of fruit and vegetable consumption used for the five-a-day programme is: daily consumption of fruit and vegetables, including those in selected
composite dishes (fruit pies and vegetable dishes), and including all fruit juice consumed as one portion only, and similarly all baked beans and other pulses
consumed as one portion only

e 1 portion = 80 grams

This document has been prepared for consideragidhebScientific Advisory Committee on Nutrition.does not necessarily represent the final viewtb@fGroup or the policy of Health Departments #edFood Standards
Agency.
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dults in 1986/87 and 2000/01 (grams per week)

1986/87 Adults Survey

2000/01 NDNS

Mean consumption Men aged: Men aged:

g/week 16-24 25-34 35-49 50-64 All 19-24 25-34 35-49 50-64 All

Vegetables 832 1000 1139 1137 1046 665 854 1006 1135 961

(excluding potatoes)

Fruit 253 430 504 596 460 190 428 694 855 607

Fruit Juice 313 322 233 181 257 264 258 393 385 339

Total (Vegetables, 1398 1752 1876 1914 1763 1119 1540 2093 2375 1907

Fruit, Fruit juice)

Number of subjects 214 254 346 273 1087 108 219 253 253 833
1986/87 Adults Survey 2000/01 NDNS

Mean consumption Women aged: Women aged:

g/week 16-24 25-34 35-49 50-64 All 19-24 25-34 35-49 50-64 All

Vegetables 700 828 905 965 868 626 911 970 1004 926

(excluding potatoes)

Fruit 371 419 580 709 540 379 521 687 1060 720

Fruit Juice 311 312 259 259 280 353 316 301 358 327

Total (Vegetables, 1382 1559 1744 1933 1688 1358 1748 1958 2422 1973

Fruit, Fruit juice)

Number of subjects 189 253 385 283 1110 104 210 318 259 891

* Not calculated using 5-a-day definition. May include more than one portion of fruit juice and more than one portion of beans/pulses.

This document has been prepared for consideragidhebScientific Advisory Committee on Nutrition.does not necessarily represent the final viewtb@fGroup or the policy of Health Departments #edFood Standards
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Table 3: Consumption of oily fish* per week in adul  ts in 1986/87 and 2000/01

1986/87 2000/01

Gender and age Mean  Number of Number of Mean Number of  Number of

(g/week)* portions**  subjects (g/week)*  portions** subjects
Male aged (years)
16/19-24 13 0.1 214 5 <0.1 61
25-34 32 0.2 254 32 0.2 160
35-49 46 0.3 346 56 0.4 303
50-64 66 0.5 273 80 0.6 242
All 41 0.3 1087 51 0.4 766
Female aged (years)
16/19-24 14 0.1 189 14 0.1 78
25-34 19 0.1 253 28 0.2 211
35-49 31 0.2 385 46 0.3 379
50-64 38 0.3 283 88 0.6 290
All 27 0.2 1110 50 0.4 958

* Excludes canned tuna. Includes recipe dishes
** One portion = 140 grams

This document has been prepared for considerayitchebScientific Advisory Committee on Nutrition.does not necessarily
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Table 4a: Consumption of meat, meat products and di  shes' by men in1986/7 and 2000/01)(g per week)

1986/87 Adults Survey 2000/01 NDNS

Men aged (years) 16-24 25-34 35-49 50-64 All 19-24 25-34 35-49 50-64 All

Mean Mean Mean Mean Mean Mean Mean Mean Mean Mean
glweek (9 (9) ) (9) ) @) ) (9 ) (9)
Bacon & ham 131 119 135 159 137 125 128 133 153 137
Beef, veal & dishes 261 361 325 274 308 315 302 299 281 296
Lamb & dishes 69 69 60 96 73 45 73 58 62 61
Pork & dishes 67 96 75 93 83 39 69 87 95 79
Coated chicken & turkey 15 20 15 6 14 85 62 58 24 52
Chicken & turkey dishes 193 205 183 157 184 345 405 419 334 380
Liver & liver products & dishes 17 29 35 34 30 3 12 19 21 15
Burgers & kebabs 127 84 37 20 61 192 128 73 15 86
Sausages 119 96 94 85 97 121 96 98 75 93
Meat pies & pastries 267 173 158 134 177 131 139 137 148 140
Other meat & meat products* 123 116 114 122 118 37 49 58 78 59
Total meat, meat products & dishes** 1389 1367 1232 1177 1280 1438 1462 1439 1286 1398
Number of subjects 214 254 346 273 1087 108 219 253 253 833

" Consumption data includes non-meat componentsat-mased dishes
*Includes game, duck, goose, all offal (exceptrjyblack pudding, corned beef, salami etc.
*Sum of individual food groups may not equal totainsumption of meat, meat products & dishes dweunding.

This document has been prepared for consideragidhebScientific Advisory Committee on Nutrition.does not necessarily represent the final viewtb@fGroup or the policy of Health Departments #edFood Standards
Agency.

15



28/06/06 SACN/06/16

Table 4b: Consumption of meat, meat products and di  shes' by females in1986/7 and 2000/01 (g per week)

1986/87 Adults Survey 2000/01 NDNS

Females aged (years) 16-24 25-34 35-49 50-64 All 19-24 25-34 35-49 50-64 All

Mean Mean Mean Mean Mean Mean Mean Mean Mean Mean
glweek (9 ) (9 @ (9) @ (9 ) (9 )
Bacon & ham 67 74 87 95 83 62 73 74 86 76
Beef, veal & dishes 201 224 218 183 207 233 175 214 208 205
Lamb & dishes 49 34 52 63 50 25 30 44 50 40
Pork & dishes 56 54 49 53 52 35 39 57 52 48
Coated chicken & turkey 19 13 11 6 11 78 44 48 24 43
Chicken & turkey dishes 122 129 151 127 135 264 273 304 249 276
Liver & liver products & dishes 21 21 32 33 28 3 4 7 10 6
Burgers & kebabs 70 49 33 13 38 104 50 32 11 39
Sausages 53 58 51 50 53 56 48 43 37 44
Meat pies & pastries 104 91 93 85 93 65 55 71 63 64
Other meat & meat products* 80 71 74 65 72 22 14 25 44 27
Total meat, meat products & dishes** 841 817 851 773 821 946 805 919 832 870
Number of subjects 189 253 385 283 1110 104 210 318 259 891

T Consumption data includes non-meat componentsat-mased dishes
*Includes game, duck, goose, all offal (exceptrjyblack pudding, corned beef, salami etc.
**Sum of individual food groups may not equal totainsumption of meat, meat products & dishes duweunding.

This document has been prepared for consideragidhebScientific Advisory Committee on Nutrition.does not necessarily represent the final viewtb@fGroup or the policy of Health Departments #edFood Standards
Agency.
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Table 5a: Consumption of soft drinks by adults in 1

SACN/06/16

986/87 and 2000/01 (males) (g per week)

1986/87 adults survey

2000/01 NDNS

19-24 25-34 35-49 50-64 19-24 25-34 35-49 50-64
% % % % % % % %
Mean consum Mean consume Mean consume Mean consume Mean consume Mean consume Mean consume Mean consume

ers s Is rs Is Is rs rs
Non
g:;: 1,380 75 766 71 513 57 308 49 2,662 93 1338 78 766 58 478 44
drinks
Of which:
Non diet RTD 146 23 72 17 58 12 67 11 163 24 65 14 50 11 50 9
’;'(;’r?cgftiates** 404 24 162 20 131 16 72 15 436 25 325 30 275 22 184 15
’;';’rrl‘)gr']zttes 830 66 532 57 324 45 169 36 2,063 o1 048 64 441 44 243 33
gr'i?]tkz"ft 73 9 150 14 83 12 70 8 565 34 844 40 610 39 388 26
Of which
E"T"‘[’) calorie 7 1 1 1 2 1 0 0 - - 2 1 4 1 10 1
'gngcgi't?;tees 13 2 30 2 12 2 25 2 240 12 284 15 231 15 137 9
'gg:’;gg;‘t’gs 53 7 119 11 68 10 45 7 325 26 558 30 375 30 241 22
gﬁ;"’l‘('ss"ﬂ 1453 77 915 73 595 60 379 54 3228 26 2182 89 1377 72 866 58
’S\t‘é’j‘é’;;o‘c 214 254 346 273 108 219 253 253

** Includes water used as a diluent

' = no cases

RTD = ready to drink

This document has been prepared for consideragidhebScientific Advisory Committee on Nutrition.does not necessarily represent the final viewtb@fGroup or the policy of Health Departments #edFood Standards
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Table 5b:

Consumption of soft drinks by adults in 1

SACN/06/16

986/87 and 2000/01 (females) (g per week)

Females aged

(years)
g/week

Non diet soft
drinks

Of which

Non diet RTDs
Non diet
concentrates**
Non diet
carbonates

Diet soft drinks
Of which
Low calorie RTD

Low calorie
concentrates
Low calorie
carbonates**
Total soft
drinks
Number of
subjects

1986 /87 Adults Survey

2000/01 NDNS

19-24

Mean

(9

1033

115
202

716
168

6
1

161

1201

consum

189

%

ers

84

24
35

72
24

21

89

Mean

()

652

85
140

427
194

19

171

846

25-34

consumer

253

%

S

69

17
27

58
20

17

75

35-49
Mean %
(9) consum
ers
439 59
55 14
139 24
245 46
159 20
3 1
6 1
150 19
598 66
385

50-64
Mean %
) consum
ers
241 48
45 10
76 16
120 36
75 14
0 0
45 5
30 11
317 56
283

19-24

Mean

@
1712

103
393

1211
1016

198

811

2728

104

%

consum

ers

78

20
38

66
54

28

35

97

25-34
Mean %

@ consum
ers
783 63
92 15
274 23
418 47
1177 57
10 2
282 19
886 49
1965 86

210

35-49
Mean %
)] consum
ers
565 54
95 13
148 20
322 38
556 38
11 3
111 9
434 34
1121 71
318

50-64
Mean %
) consum
ers
418 44
72 11
118 13
229 32
379 32
4 2
94 9
281 26
797 62
259

** Includes water used as a diluent
- = no cases
RTD = ready to drink
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Table 6: Mean vegetable, fruit and fruit juice cons  umption (grams per day)

Population group Vegetables Fruit Fruit Juice  ***Total Number
fruit, of
vegetables subjects
and fruit
juice
g/day g/day g/day g/day
Males & Females 39 50 37 125 1675
1.5-4.5 years

Males aged (years):

4-6 60 63 44 167 184
7-10 58 62 54 174 256
11-14 73 42 55 170 237
15-18 94 44 62 200 179
19-64 137 87 49 273 766
65+ Free-living 123 97 24 244 540
65+ Living in an institution 102 60 9 171 93

Females aged (years):

4-6 58 65 49 172 171
7-10 69 68 53 190 226
11-14 70 48 53 171 138
15-18 101 54 61 216 210
19-64 132 103 47 282 891
65+ Free-living 109 96 25 230 735
65+ Living in an institution 83 61 19 163 319

*** Not calculated using 5-a-day definition. May include more than one portion of fruit juice
and more than one portion of beans/pulses

This document has been prepared for considerayitchebScientific Advisory Committee on Nutrition.does not necessarily
represent the final views of the Group or the potit Health Departments and the Food Standards &gen
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Table 7: Average consumption of oily fish* per week

SACN/06/16

Gender and age Mean (g)*  Number of Number of
portions** subjects
Males and females aged 1.5-4.5 5 <0.1 1675
years
Males aged (years)
4-6 6 <0.1 184
7-10 5 <0.1 256
11-14 10 <0.1 237
15-18 10 <0.1 179
19-64 51 0.4 833
65+ Free-living 12 <0.1 540
65+ Living in an institution 4 <0.1 93
Females aged (years)
4-6 7 <0.1 171
7-10 8 <0.1 226
11-14 5 <0.1 238
15-18 7 <0.1 210
19-64 50 0.4 891
65+ Free-living 7 <0.1 735
65+ Living in an institution 4 <0.1 319

*Excludes canned tuna. Includes recipe dishes

**Qne portion is about 140g

This document has been prepared for considerayitchebScientific Advisory Committee on Nutrition.does not necessarily
represent the final views of the Group or the potit Health Departments and the Food Standards &gen
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Table 8: Consumption of meat, meat products and dis  hes' by adults aged 65 years and over (g/week)

65+ Free-living 65+ Living in an Institution
Males Females All Males Females All
Type of Meat in g/week Mean Mean Mean Mean Mean Mean
(9) @ (9) (9 @ )
Bacon & ham 118 82 98 87 63 69
Beef, veal & dishes 214 185 197 204 160 170
Lamb & dishes 62 41 49 56 48 50
Pork & dishes 63 48 54 44 26 30
Coated chicken & turkey 9 9 9 5 4 4
Chicken & turkey dishes 140 128 133 78 64 67
Liver & liver products & dishes 20 16 18 9 10 10
Burgers & kebabs 11 12 12 8 10 9
Sausages 55 42 47 54 33 38
Meat pies & pastries 142 86 110 111 85 91
Other meat products* 60 34 45 73 54 59
Total meat, meat products & dishes 894 683 772 729 557 597
Number of subjects 540 735 1275 93 319 412

" Consumption data includes non-meat componentsat-mased dishes
*Includes game, duck, goose, all offal (exceptrjyblack pudding, corned beef, salami etc

This document has been prepared for consideragidhebScientific Advisory Committee on Nutrition.does not necessarily represent the final viewtb@fGroup or the policy of Health Departments #edFood Standards
Agency.
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SACN/06/16

Table 9: Consumption of meat, meat products and dis  hes™ by children and young people aged 4 to 18 years (g

Iweek)

Males aged 4 to 18 years

Females aged 4 to 18 years

Males &
females
aged 1.5 to
4.5 years
1.5-45 4-6 7-10
Type of Meat in g/week Mean Mean Mean
9 (@) )
Bacon & ham 23 39 51
Beef, veal & dishes 86 81 111
Lamb & dishes 14 36 54
Pork & dishes 13 31 33
Coated chicken & turkey 21 63 69
Chicken & turkey dishes 46 98 121
Liver & liver products & dishes 3 2 3
Burgers & kebabs 24 37 43
Sausages 63 97 100
Meat pies & pastries 42 60 69
Other meat & meat products* 27 25 17
Total meat, meat products & dishes 362 569 671
Number of subjects 1675 184 255

11-14 15-18
Mean Mean
@ @
7 108
120 230
73 74
47 55
66 92
194 273
3 4

76 140
87 116
106 129
34 38
883 1259
237 179

All
Mean

@)

70
138
60
42
73
174

75
100
92
29
856
856

4-6
Mean

(@)

42
72
26
21
61
111

34
63
47
15
495
171

7-10
Mean

()

53
126
50
34
70
133

43
75
68
27
681
226

11-14
Mean

@

a7
137
44
36
79
159

62
72
79
18
735
238

15-18
Mean

(@)

46
150
33
49
88
192

67
48
72
20
768
210

All
Mean

()

a7
124
39
36
75
150

52
65
68
20
679
845

" Consumption data includes non-meat componentsat-mased dishes

*Includes game, duck, goose, all offal (exceptrjyblack pudding, corned beef, salami

This document has been prepared for consideragidhebScientific Advisory Committee on Nutrition.does not necessarily represent the final viewtb@fGroup or the policy of Health Departments #edFood Standards
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Table 10: Mean consumption of soft drinks (grams p er week)

Consumption (grams per Non-diet Diet Diet and
week) non-diet
Ready to Conc- Carb- Total non Ready to Conc- Carb- Total Diet Total soft No of
drink entrated**  onated diet drinks drink entrated **  onated drinks drinks subjects
Males and females
1%-4Y5 years 213 1291 419 1924 22 698 111 831 2755 1675
Males aged (years):
4-6 227 703 491 1421 80 1105 341 1526 2946 184
7-10 218 859 807 1884 26 924 447 1396 3280 255
11-14 162 660 1266 2088 37 776 599 1412 3500 237
15-18 83 758 1889 2731 23 493 419 935 3667 179
19-64 69 282 725 1075 5 217 376 598 1673 833
65+ (free-living) 18 127 130 275 - 33 39 72 347 540
65+ (living in an institution) 68 579 58 705 11 122 11 144 848 93
Females aged (years)
4-6 215 640 563 1418 62 953 332 1347 2764 171
7-10 211 758 671 1640 53 810 523 1386 3026 226
11-14 167 449 1035 1651 10 641 471 1122 2773 238
15-18 115 489 1129 1733 22 365 458 844 2577 210
19-64 88 198 420 707 8 157 540 705 1412 891
65+ (free-living) 17 126 111 254 2 32 34 68 322 735
65+ (living in an institution) 37 565 95 696 8 155 1 163 859 319
** Includes water used as a diluent
‘- 'no cases

This document has been prepared for consideragidhebScientific Advisory Committee on Nutrition.does not necessarily represent the final viewtb@fGroup or the policy of Health Departments #edFood Standards
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Energy and macronutrient intakes and blood lipids

Adults 19-64 years

Energy intake and body weight (Table 11; Figure 4)

33)Mean energy intakes for adults in 2000/01 fedlloly Estimated Average
Requirements (EARs) for men and women in all ageigs, and were 80-90% of
EAR. However, the increasing prevalence of obesitygests that energy intakes
are generally in excess of requirements rather ith@stequate. Data from the two
surveys of adults in 1986/87 and 2000/01 showetthigaprevalence of obesity or
overweight (BMI above 25) had increased from 45%neh and 36% of women
who were obese or overweight in 1986/87 to 66% ehrand 53% of women in
2000/01. This trend is confirmed by data from Hwalth Survey for England.
Mean energy intakes in the 1986/87 survey were ladgdow EARs. Comparing
the 1986/87 and 2000/01 surveys, mean energy iritallefallen slightly in men
but was unchanged in women.

Figure 4: Comparison of prevalence of obesity (BMI greater than 30) in adults in 1986/87 and
2000/01

35

30

25

[01986/87 Men
[ 2000/01 Men
15 4 0 1986/87 Women
m 2000/01 Women

20

Percentage obese

10 4

16-24  25-34 35-49 50-64 19-64
Age (years)

34) There is evidence of low energy intakes in sgounger women and to a lesser
extent young men. In the 19-24 age group 10% ah&m had energy intakes
below 4MJ/day (EAR is 8.1MJ/day for this group).ix $ercent of men in the
same age group had energy intakes below 6MJ/daiR (HA6MJ/day).

Fat and fatty acids (Table 12; Figure 6)

35) The percentage of food energy from fat in 2000@s 35.8% for men and 34.9%
for women, close to the DRV of 35% and lower tharl$86/87 (40% for both
men and women).

This document has been prepared for considerayitchebScientific Advisory Committee on Nutrition.does not necessarily
represent the final views of the Group or the potit Health Departments and the Food Standards &gen
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36) The percentage of food energy from saturatety fatids in 2000/01 was also
lower than in 1986/87 - 13% of food energy for merd women in 2000/01
compared with 17% in 1986/87, although intake @01 was still above the
DRV (11% of food energy). Trans fatty acid intdk#owed a similar pattern and
in 2000/01 met the DRV of 2% of food energy.

37) The main source of dietary fat for adults wasinaad meat products, followed by
cereals and cereal products. The main sourcedwhsed fat were milk and milk
products and meat and meat products, followed Bat®and cereal products.

38) Secondary analysis of the adults 2000/01 ddfas® examine the dietary
characteristics of high consumers of fat and stadrdat showed differences
between high and low consumers of fat and saturiaied the contribution of
food groups to intakes. For example, very higtcéatsumers (> 39% food energy
from fat) derived a higher proportion of their fimtake from cream, cheese,
sausages, meat pies, chips, and crisps and saswoacks, compared with low fat
consumers (35% food energy from fat or less).

Blood lipids (Table 17a-c & 18)

39) The blood lipid data from the 1986/87 and 20004dults surveys presented in
Tables 17a-c show evidence of substantial chamge®od lipid levels in this age
group, especially in older men. Table 17a showat tmean plasma total
cholesterol levels were lower in all age/sex gro@8¥0/01 compared with
1986/87 and the proportion with levels below 5.2rimthe cut-off point related
to reduced risk of cardiovascular disease, wasenigh2000/01 than in 1986/87.
For example, for men mean total plasma cholestevels in 2000/01 were 13%
lower in the 50-64 age group and 6% lower in th&24%ge group compared with
1986/87, and for women levels were 11% and 9% lawehe 50-64 and 19-24
age groups respectively. Generally accepted etgmat the population level
predict that a decrease of 1% in total cholestevil reduce cardiovascular
disease risk by 1-296. On this basis these data suggest reductionsk af
around 20% for the 50-64 age group and around 108%e 19-24 age group for
both men and women. It is unclear whether theedbfices are entirely
attributable to changes in the fat content of tle¢ dver this period as there has
also been an increase in the use of Statins torlbleed lipid levels. It should
also be noted that differences in the assays wsttkitwo surveys may contribute
to the differences seen to some extent, thoughighislikely to explain all the
change. Data from the Health Survey for Englarsb ahows a drop in mean
plasma total cholesterol levels between 1994 an@é81But there was no
significant change between 1998 and 2003.

40) Table 17c shows that mean plasma LDL cholesterals were also lower in
2000/01 compared with 1986/87 in adult men and wonikhis is in line with the
fall in plasma total cholesterol discussed abower example for men mean LDL
cholesterol levels in 2000/01 compared with 1986/&re 16% lower in the 50-
64 age group and 4% lower in the 19-24 age groinggdevior women levels were
13% and 9% lower in the 50-64 and 19-24 groupsedsely. A 1% decrease in
LDL is estimated to provide a 2% decreased riskcafdiovascular disease

This document has been prepared for considerayitchebScientific Advisory Committee on Nutrition.does not necessarily
represent the final views of the Group or the potit Health Departments and the Food Standards &gen
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[reference needed] so the data from these surwgygest a reduction in risk of
around a third in the 50-64 group and 8% in the243roup. However the data
also suggest that mean HDL cholesterol levels imnger men and women are
slightly lower in 2000/01 compared with 1986/8h the 2000/01 survey mean
HDL levels in younger men and women tended to leetothan in the oldest
group. Conversely, data from the Health SurveyHogland shows a marginal
increase in mean HDL cholesterol for men betwe&8Xhd 2003.

41) The ratio of total: HDL cholesterol is considira predictor of the effects of
dietary fatty acids on cardiovascular disease rigkratio above 5 is associated
with increased riskDN: reference to be added]Comparing the ratios in the
1986/87 and 2000/01 surveys, for men the ratio wagr in 2000/01 compared
with 1986/87 for age groups 25-34, 35-49 and 50#edicating a proportional
increase in HDL relative to total cholesterol, whih the youngest (19-24) group
the ratio was slightly higher in 2000/01, indicagtia proportional reduction in
HDL. For women there are no clear age differenggh the ratio in 2000/01
lower in the youngest and oldest group and highéghé middle two groups. A
decrease of one unit has been estimated to retikcefICVD by 50%¢ so for the
50-64 year old men this equates to a 46.5% redudatiaisk. Mean total: HDL
cholesterol ratio for men was higher in 2000/05%%.compared with 1986/87
(5.28). Fifty-one percent of men overall had doraif 5 or above and this
increased with age from 26% in the 19-24 year grmup6% in the 50-64 age
group. The percentage of men with ratios of 5 lmovae was slightly lower in
2000/01 compared with 53% in 1986/87. In womennti@an ratio was similar in
2000/01 (4.41) to 1986/87 (4.39). Twenty eightcpet of women had ratios of 5
or above and this increased to 42% in the 50-64gagep. In the 50-64 age
group the percentage with ratios of 5 or greates shightly lower in 2000/01 than
in 1986/7 though for women overall there was ndedi#ince between the two
surveys.

Carbohydrate and non-milk extrinsic sugars (Tal2&13; Figure 6))

42) The most recent data on adults 19-64 years (Q0P&howed mean intakes of
total carbohydrate at 47.7% of food energy for raed 48.5% for women, close
to the DRV of 50% and higher than in 1986/87.

43) Mean intake of non-milk extrinsic sugars (NMESeeded the DRV of 11% of
food energy, at 13.6% for men and 11.9% for womiatakes were highest in the
19-24 age group in which the mean percentage ofl #wergy derived from
NMES was 17.4% for men and 14.2% for women. Intaethe upper 2.5%ile
were almost 30% of food energy.

44) The main single source of NMES for the 19-64 gugeip overall was table sugar,
followed by soft drinks and biscuits, buns, caked pastries. In the 19-24 age
group soft drinks was the major source and provalest a third of mean intake.

45) Secondary analysis of NDNS adults 2000/01 daexamine the characteristics of
high consumers of NMES% (>15% food energy from NMES) showed that
compared with low NMES consumers (11% or less feergy from NMES), this
group derived a higher proportion of their NMESak# from table sugar,

This document has been prepared for considerayitchebScientific Advisory Committee on Nutrition.does not necessarily
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confectionery, soft drinks and alcopops. Men is tiroup also derived a higher
proportion of their intake from puddings and bead dager and women from
breakfast cereals, biscuits, buns, cakes and @sstnd fruit juice.

This document has been prepared for considerayitchebScientific Advisory Committee on Nutrition.does not necessarily
represent the final views of the Group or the potit Health Departments and the Food Standards &gen
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Figure 6: Comparison of food energy intakes from total fat, saturated fat and total
carbohydrate between 1986/87 and 2000/01 adult surveys.

Total fat 1986/87
2000/01
DRV
Saturated fat
Carbohydrate
0 10 20 30 40 50 60

Percentage of food energy

Non-starch polysaccharides (NSP) (Table 14)

46) Mean NSP intakes in 2000/01 were 15.2g/day fen and 12.6g/day for women,
well below the DRV of 18g/day. A third of men ahdlf of women had intakes
below 12g per day, the COMA individual minimum. r€as and cereal products
was the main source, providing over 40% of intakéegetables and vegetable
dishes provided a fifth of intake. It is not pddeito compare intakes with the
1986/87 survey of adults as that survey used theh8ate analytical method for
dietary fibre.

Alcohol (Tables 15 & 16)

47)In the 2000/01 survey, 60% of men and 44% of wonmexceeded the
recommended daily benchmarks for sensible drirfkbmgat least one of the seven
reporting days. Six percent of men and 4% of womrereeded the benchmarks
on four or more days of the week, with 3% of meneeding the benchmark on
all seven days. Thirty-nine percent of men and 2#%omen drank more than
twice the benchmarks on their heaviest drinking day

48) Alcohol provided 6.5% of total energy intake average for men and 3.9% for
women in the 19-64 age group. There were no sugmf age differences in the
contribution of alcohol to energy intake.

* Current advice for adults is that men should driokmnore than three to four units of alcohol a day
and women no more than two to three units a daynsiStently drinking four or more units a day for
men or three or more units a day for women is detsed as a sensible drinking level because of the
progressive health risk it carries. One unit ipragimately equivalent to half a pint of beer, lage
cider, a single measure of spirits, one glass oéwar a small glass of sherry, port or other fiaif

wine. One unit is equivalent to 8 grams alcohol.
This document has been prepared for considerayighebScientific Advisory Committee on Nutrition.does not necessarily
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Older adults 65 years and over

Energy intake (Table 11)

49) Mean energy intakes were below EARs. In the-fréng group mean energy
intake was 85% of EAR in men and 76% in women amarfen was lowest in the
85+ age group.

50) In the institution group mean energy intake atasut 90% of the EAR.
Fat and fatty acids (Table 13)

51)In the free-living group, mean fat intakes foemwere just above the DRV at
35.7% of food energy and just below the DRV at 36fbr women. Saturated fat
intakes were well above the DRV at 15% of food gnentake. Trans fatty acid
intakes met the DRV. The main sources of totalwWate cereals and cereal
products, meat and meat products and fat spreads, antributing about a fifth
of intake. Milk and milk products was the main smuof saturated fat, followed
by cereals and meat.

52) In the institution group mean fat intake in mgas close to the DRV and in
women met the DRV. Saturated fat intakes were aletive the DRV at 15% of
food energy intake. Trans fatty acid intakes niet DRV. Meat and meat
products made less contribution to fat intake thmathe free-living group. The
main sources of total fat were cereals, milk artdsfaeads, and of saturated fat
were milk, cereals and fat spreads.

Blood lipids (Table 17a-c)

53) Overall 34% of men and 24% of women in the freiég group and 62% of men
and 43% of women in the institution group had asmia total cholesterol
concentration below 5.2mmol/l. Severely elevagels (>7.8mol/l) were found
in 3% of men and 14% of women in the free-livinggp and about 1% of men
and women in the institution group. In the fregdg group mean total
cholesterol levels decreased with age in men butwmmen. Mean LDL
cholesterol concentrations also decreased witlageen in both groups.

Carbohydrate and non-milk extrinsic sugars (NMERle 13)

54) Total carbohydrate intake in the free-living gpovas 48% of food energy intake,
close to the DRV and similar to the 19-64 groupMB6 intake in men exceeded
the DRV at 13% of food energy and in women was gibsive the DRV.

55) In the institution group total carbohydrate k&avas higher than in the free-living
group and met the DRV, at 51% of food energy intakeboth men and women.
This was largely due to the higher intake of NMESthis group, 17.9% and
18.5% of food energy in men and women respectiveBugars, preserves and
confectionery contributed about half the total ketatable sugar was the largest
single contributor. Buns, cakes, pastries and jmggdprovided another fifth of
intake and 9% came from drinks.
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56) Sugar, preserves and confectionery was the smirce of NMES intake in both
the free-living and institution groups, providinger 40% of intake in the free-
living group and about half in the institution gmu Table sugar was the largest
single contributor. Cereals provided around 30%ntake.

Non-starch polysaccharides (NSP) (Table 14)

57) Mean NSP intakes were below the DRV of 18 grdasin both groups. Intake
in the institution group was lower than in the ffieng group.

Alcohol (Table 15)

58) In the free-living group the percentage of teta¢rgy intake derived from alcohol
was 4% for men and 1% for women. Reported alcaoolsumption and the
percentage of total energy derived from alcohol leager in the institution group
than in the free-living group.

Children and young people 1%-18 years

Energy intake (Table 11)

59) Mean energy intakes were below the EARs in edugs. In girls aged 15-18
years mean energy intake was 77% of the EAR armthiar groups 80-90% of
EAR.

Fat and fatty acids (Table 13)

60) The mean percentage of food energy from totaivés above the DRV in all age
groups, at about 36% on average. Mean intaketofatad fat was 17% of food
energy in the 1%-2% year group and declined with tagl5% of food energy in
the 4-6 year group and 14% in the oldest groupnd fatty acid intakes met the
DRV in all age groups. Milk and milk products wi& main source of total fat
and saturated fat in the 1%2-4%: group, providing evguarter of total fat and over
a third of saturated fat. In older children ceseahd cereal products, meat and
meat products and vegetables, potatoes and sasoacks replaced milk as the
main source of fat. The main sources of saturkgtesh older children were milk,
cereals and meat.

Carbohydrate and non-milk extrinsic sugars (Tal#¢ 1
61) Mean intakes of total carbohydrate met the DBNafl age groups.

62) Mean NMES intakes exceeded the DRV in all ageigs. The 1Y2-4% year age
group had the highest mean intakes at 18.8% of é&vetgy for boys and 18.6%
for girls. In older children mean intakes werelét17% of food energy. There
was a wide range of intakes, from 2-8% of food gpet the lower 2.5 percentile
to 28-29% at the upper 2.5%ile. In the youngegtidm intakes at the upper 2.5
percentile were 35-37% of energy. Soft drinks (rhyacarbonated) was the single
largest contributor to NMES intake in all age grsuproviding a third of intake
on average. Sugar, preserves and confectionetyilmated around 30% of intake
and cereals and cereal products (including biscoitss, cakes and pastries) 25%.
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The contribution of soft drinks increased with agatbonated soft drinks alone
provided 28% of NMES intake for boys aged 15-1&e TEontribution of cereals
and cereal products tended to fall with age.

Non-starch polysaccharides (NSP) (Table 14)

63) Mean NSP intakes in all age groups were bel@vDRV of 18g/day for adults.
Intakes increased with age from 6g/day in the 1%2adj& group to 13g in boys
and 11g in girls in the 15-18 age group.

Alcohol (Table 15)

64) In the 15-18 age group 1.9% of energy intakebimys and 1.4% for girls was
derived from alcohol. Alcohol consumption reportedhe dietary interview was
9 unitg' per week for boys and 7 units per week for gi®nsumption in the 11-
14 group was reported at 0.5 units per week.

Overview of energy and macronutrient intakes

65) Mean energy intakes fell below EARs in all age/groups. The difference
between reported energy intakes and EARSs is liteebrise from a combination of
factors including mis-reporting and the possibleeregtimation of energy
requirements due to a decrease in physical actewgis.

66) Fat intakes were generally just above the DRY¥ raet the DRV for women aged
19-64 and women aged 65 and over living in antunstin. Saturated fat intakes
exceeded the DRV in all groups. Milk, cereals ameht were the major sources
of fat and saturated fat, the contribution of miikcreasing with age, and that of
meat increasing.

67) The percentage of food energy derived from darbate met or was close to
meeting the DRV of 50% in all age groups. Intakeshildren and older people
are above the DRV although this is largely duehi high consumption of non-
milk extrinsic sugars (NMES) in these age groupdB$ intake exceeded the
DRV in all age groups and was highest in childred alder people in institutions.
Soft drinks were the major source of NMES in chaldrand young adults and
table sugar in older adults.

68) All groups had mean protein intakes above tHereece Nutrient Intake levels.

69) Intake of non-starch polysaccharides was lowallvand no groups met the DRV
for adults.

X One unit is approximately equivalent to half atmihbeer, lager or cider, a single measure oftspir
one glass of wine or a small glass of sherry, podther fortified wine. One unit is equivalent&o

grams alcohol.
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Table 11: Average daily total energy intake (MJ) as
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a percentage of the estimated
average requirement (EAR)** by sex and age of respo  ndent*

Gender and age of respondent Mean energy Intake as % Number
intake (MJ) EAR** of
subjects
Males and females aged 1.5-3.5 4.64 87% 1179
years***
Males aged (years)
3.5-4 5%+ 5.36 82% 250
4-6 6.39 89% 184
7-10 7.47 91% 256
11- 14 8.28 89% 237
15-18 9.60 83% 179
19-24 9.44 89% 108
25-34 9.82 93% 219
35-49 9.93 94% 253
50 — 64 9.55 92% 253
65+ Free-living 8.02 85% 540
65+ Living in an institution 8.14 91% 93
Females aged (years)
3.5-4 5%+ 4.98 82% 243
4-6 5.87 91% 171
7-10 6.72 92% 226
11- 14 7.03 89% 238
15-18 6.82 7% 210
19-24 7.00 86% 104
25-34 6.61 82% 210
35-49 6.96 86% 318
50-64 6.91 87% 259
65+ Free-living 5.98 76% 735
65+ Living in an institution 6.94 90% 319

**Standard EAR values used for each age/sex group as published in the UK Dietary
Reference Values!' EAR values for each age/sex group were derived from BMR
calculated from the modified Schofield equations using mean body weight values for each
age/sex group. PAL for adults taken as 1.4. The Estimated Average Requirements

(EARS) for energy used are:
Men:

4-6 years: 7.16 MJ/day

7-10 years: 8.24 MJ/day

11-14 years 9.27 MJ/day
15-18 years 11.51 MJ/day

19 to 50 years: 10.60MJ/d

51 to 59 years: 10.60MJ/d

60 to 64 years: 9.93MJ/d

appropriate for sex and age.

Women:

6.46 MJ/day
7.28 MJ/day
7.92 MJ/day
8.83 MJ/day

19 to 50 years: 8.10MJ/d
51 to 59 years: 8.00MJ/d
60 to 64 years: 7.99MJ/d
Energy intake as a percentage of EAR was calculated for each respondent using the EAR

***Energy intakes per kilogram body weight were used to calculate 'Intake as % of EAR'.
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Table 12: Macronutrient intakes for adults in 1986/ 87 and 2000/01

Macronutrient 1986/87 Adults  2000/01 NDNS Dietary Reference

survey Adults Value *° (population
16-64 years 19-64 years average)
Men
Mean daily total energy intake (kcal) 2450 2313 2550 (19-59yrs)
2380 (60-64yrs)

% food energy from total carbohydrate 44.7 47.7 50%

% food energy from non-milk extrinsic n/a 13.6 No more than 11%

sugars

% food energy from protein 15.2 16.5 n/a

% food energy from total fat 40.4 35.8 No more than 35%

% food energy from saturated fatty 16.5 134 No more than 11%

acids

% food energy from trans unsaturated 2.2 1.2 No more than 2%

fatty acids

% food energy from cis 124 121 Population average 13%

monounsaturated fatty acids

% food energy from cis n-3 0.8 1

polyunsaturated fatty acids

% food energy from cis n-6 5.4 5.4

polyunsaturated fatty acids

Women

Mean daily total energy intake (kcal) 1680 1632 1940 (19-50yrs)

% food energy from total carbohydrate 44.2 48.5 50%

% food energy from non-milk extrinsic n/a 11.9 No more than 11%

sugars

% food energy from protein 15.6 16.6 n/a

% food energy from total fat 40.3 34.9 No more than 35%

% food energy from saturated fatty 17 13.2 No more than 11%

acids

% food energy from trans unsaturated 2.2 1.2 No more than 2%

fatty acids

% food energy from cis 12.2 115 13%

monounsaturated fatty acids

% food energy from cis n-3 0.8 1

polyunsaturated fatty acids

% food energy from cis n-6 5.3 5.3

polyunsaturated fatty acids

n/a data not available
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Table 13: Percentage of food energy from total carb
sugars (NMES), protein, total fat, saturated fatty
comparison with COMA Dietary Reference Values (DRVs

SACN/06/16

ohydrate, non-milk extrinsic

acids and trans fatty acids and

)

Gender and age

Males aged (years)
1.5-45

4-6

7-10

11-14

15-18

19-24
25-34
35-49

50 - 64

65+ Free -living

65+ Living in an
institution

Females aged (years)
1.5-45

4-6

7-10

11-14

15-18

19-24
25-34
35-49

50 - 64

65+ Free-living

65+ Living in an
institution

Percentage food energy from:

Total
carbohydr
ate

51.4
51.6
52.4
51.7
50.5
49.0
a7.7
47.5
47.4
48.2
50.8

50.8
51.4
51.3
51.2
50.6
49.1
48.7
48.6

48.1
47.5

51.3

NMES

18.8
16.2
175
16.9
15.8
17.4
13.9
131
12.2
13.2
17.9

18.6
17.6
16.7
16.2
15.3
14.2
11.8
11.8

11.0
115

18.5

Protein

12.8
12.9
12.4
13.1
13.9
14.9
16.5
16.7
17.0
16.1
141

13.1
12.7
12.8
12.7
13.9
154
15.9
16.7

17.4
16.5

14.0

Total fat

35.7
355
35.2
35.2
35.9
36.0
35.8
35.9
35.6
35.7
35.1

36.1
35.9
35.9
36.1
35.9
35.5
35.4
34.7

34.5
36.1

34.8

Saturated Trans fatty

fatty acids acids
16.2 1.7
14.8 1.3
14.3 1.4
13.8 1.3
13.9 1.4
135 1.2
13.2 1.2
135 1.2
134 1.2
14.6 15
15.2 1.7
16.2 1.7
15.3 1.3
14.5 1.4
14.0 1.3
13.8 1.3
12.9 1.1
13.2 1.1
13.2 1.2
13.3 1.2
15.3 1.6
154 1.8

No of
subjects

848
184
256
237
179
108
219
253
253
540
93

827
171
226
238
210
104
210
318

259
735

319

Dietary reference values (DRVS) are:

Total carbohydrate should make up more than 50% of food energy intake
NMES should make up less than 11% of food energy intake

Total fat should make up less than 35% of food energy intake

Saturated fats should make up less than 11% of food energy intake
Trans fatty acids should make up less than 2% of food energy intake
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Table 14: Mean non-starch polysaccharides intake (g rams per day)
Gender and age Mean Number of
intake (g) subjects

Males aged (years)

1.5-45 6.3 848
4-6 9.1 184
7-10 10.3 256
11-14 11.6 237
15-18 13.3 179
19-24 12.3 108
25-34 14.6 219
35-49 15.7 253
50 - 64 16.4 253
65+ Free-living 135 540
65+ Living in an institution 11.0 93

Females aged (years)

1.5-45 5.9 827
4-6 8.0 171
7-10 9.8 226
11-14 10.2 238
15-18 10.6 210
19-24 10.6 104
25-34 11.6 210
35-49 12.8 318
50 - 64 14.0 259
65+ Free-living 11.0 735
65+ Living in an institution 9.5 319
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Table 15: Alcohol consumption

SACN/06/16

Gender and age % total energy  Mean weekly Number of
from alcohol* alcohol subjects
consumption
(units)**
Males aged (years)
11-14 0.0 0.5 237
15-18 1.9 9.1 179
19-24 6.0 27.8 142
25-34 6.6 21.6 287
35-49 6.8 20.7 330
50-64 6.4 18.3 330
65+ Free-living 4.0 N/a 540
65+ Living in an institution 0.9 N/a 93
Females aged (years)
11-14 0.1 0.5 238
15-18 14 6.7 210
19-24 4.6 16.2 136
25-34 4.0 10.0 275
35-49 3.9 8.0 415
50-64 3.7 6.5 337
65+ Free-living 1.3 N/a 735
65+ Living in an institution 0.2 N/a 319

* Data from 7- day dietary record includes alcohol consumed as part of recipe dishes.

** Data from interview.
N/a — data not available

Table 16: Number of days on which units of alcohol consumed
exceeded the recommended daily benchmarks
Number of days on Aged 19-64
which units of alcohol
consumed exceeded the
recommended daily Men Women
benchmarks
% %
0 40 56
1 18 18
2 14 11
3 10 7
4 6 4
5 6 2
6 3 1
7 3 0
Number of subjects 833 891
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Table 17(a) Percentage distribution of plasma total
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cholesterol by sex and age of respondent

Males aged (years)

Total cholesterol 1986/87 Adults Survey 2000/01 NDNS Free-living participants Institution
participants
(mmolfl) 18-24 25-34 35-49 50-64 19-24 25-34 35-49 50-64 65-74 75-84 85 & over 65-84 85 & over
% % % % % % % % % % % % %
Less than 5.20 75 41 21 13 84 59 44 41 29 39 60 55 73
Less than 7.80 100 96 91 90 100 98 98 98 96 97 100 99 100
Mean (average) 4.7 55 6.1 6.4 4.40 5.04 5.38 5.56 5.75 5.37 4.84 5.07 4.39
Median 4.6 55 6.0 6.3 4.29 4.93 5.41 5.56 5.70 5.40 4.80 4.92 4.25
Upper 2.5%ile *6.4 *7.4 *8.1 *8.3 6.33 7.80 7.47 7.76 8.10 7.75 7.25 7.34 6.32
Lower 2.5%ile *3.4 *4.0 *4.6 *4.8 3.20 2.99 3.06 3.35 3.56 2.97 2.18 2.95 2.10
Number of subjects 139 216 317 251 81 164 186 187 200 191 67 82 54
Females aged (years)
Total cholesterol 1986/87 Adults Survey 2000/01 NDNS F ree-living participants Institution
participants
(mmolfl) 18-24 25-34 35-49 50-64 19-24 25-34 35-49 50-64 65-74 75-84 85 & over 65-84 85 & over
% % % % % % % % % % % % %
Less than 5.20 66 61 35 10 83 68 52 25 24 23 27 42 44
Less than 7.80 98 99 97 79 100 99 99 91 85 86 90 99 99
Mean (average) 4.9 51 5.7 6.8 4.46 4.84 5.13 6.06 6.24 6.30 5.95 5.60 5.36
Median 4.8 5.0 5.6 6.8 4.55 4.69 5.16 6.05 6.09 6.29 5.83 5.45 5.29
Upper 2.5%ile *6.7 *6.3 *7.4 *9.0 6.04 6.92 7.17 8.69 9.27 9.85 8.25 7.52 7.52
Lower 2.5%ile *3.6 *3.9 *4.1 *4.9 2.83 3.01 3.44 4.16 3.74 3.06 3.07 2.90 2.90
Number of subjects 84 170 315 240 77 157 234 192 178 150 100 55 57

* Values for 86/87 are 5.0 percentile
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Table 17(b) Percentage distribution of plasma high-
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density lipoprotein (HDL) cholesterol by sex and ag

e of respondent

HDL cholesterol

Males aged (years)

1986/87 Adults Survey

2000/01 NDNS

Fr ee-living participants

Institution
participants

(mmol/l) 18-24 25-34 35-49 50-64 19-24 25-34 35-49 50-64 65-74 75-84 85&over 65-84 85& over
% % % % % % % % % % % % %
Less than 1.00 27 36 31 39 43 44 46 42 41 38 41 56 59
Less than 1.20 63 58 64 65 77 77 77 69 58 59 56 78 68
Less than 1.40 85 76 81 81 92 91 89 84 78 78 73 84 94
Less than 1.60 94 89 90 91 100 98 95 92 85 85 88 94 98
Mean (average) 11 1.2 1.2 11 1.06 1.04 1.04 1.12 1.17 1.19 1.14 0.99 0.97
Median 11 1.1 11 11 1.07 1.02 1.01 1.04 1.09 1.10 1.06 0.94 0.87
Upper 2.5%ile *1.62 *1.76 *1.84 *1.76 1.49 1.58 1.87 1.85 2.32 2.28 1.95 1.80 1.49
Lower 2.5%ile *0.74 *0.73 *0.73 *0.63 0.68 0.61 0.56 0.64 0.52 0.58 0.58 0.46 0.45
Number of subjects 139 214 315 251 81 164 186 186 200 191 67 82 53
Females aged (years)
HDL cholesterol 1986/87 Adults Survey 2000/01 NDNS Fre e-living participants Institution
participants
(mmol/l) 18-24 25-34 35-49 50-64 19-24 25-34 35-49 50-64 65-74 75-84 85&over 65-84 85 & over
% % % % % % % % % % % % %
Less than 1.00 15 9 12 10 24 20 22 18 18 17 21 38 36
Less than 1.20 35 29 32 29 52 42 45 38 38 33 40 53 63
Less than 1.40 66 50 52 50 76 68 71 64 59 52 53 66 78
Less than 1.60 84 72 71 70 20 86 84 79 72 71 76 77 84
Mean (average) 13 1.4 14 14 1.21 1.26 1.27 1.34 1.39 141 1.35 1.26 1.19
Median 1.3 1.4 14 1.4 1.18 1.24 1.24 1.31 1.29 1.35 1.33 1.11 1.10
Upper 2.5%ile *1.80 *2.01 *2.09 *2.19 1.71 1.97 2.34 2.36 2.58 2.36 2.22 2.69 2.05
Lower 2.5%ile *0.88 *0.92 *0.89 *0.83 0.75 0.66 0.70 0.69 0.71 0.71 0.59 0.66 0.63
Number of subjects 82 170 314 240 77 157 234 192 178 150 100 56 57

Values for 86/87 are 5.0 percentile
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Table 17(c) Percentage distribution of plasma low-d  ensity lipoprotein (LDL) cholesterol by sex and age of respondent

Males aged (years)

LDL cholesterol 1986/87 Adults Survey 2000/01 NDNS Fr ee-living participants Institution
participants
(mmol/l) 18-24 25-34 35-49 50-64 19-24 25-34 35-49 50-64 65-74 75-84 85&over 65-84 85 &over
% % % % % % % % % % % % %
Less than 3.40 45 22 8 3 60 30 23 18 13 25 41 27 49
Less than 4.10 75 44 25 16 81 61 42 39 32 47 64 52 79
Mean (average) 35 4.3 5.0 5.3 3.35 4.00 4.34 4.44 4.58 4.17 3.69 4.08 3.42
Median 35 4.3 4.8 5.3 3.18 3.84 4.39 4.37 4.52 4.16 3.60 3.84 3.28
Upper 2.5%ile *5.2 *6.4 *7.2 *7.3 5.37 6.77 6.78 6.64 7.06 6.71 6.40 6.35 5.25
Lower 2.5%ile *2.2 *2.7 *3.2 *3.5 1.84 1.86 2.00 2.25 2.26 1.82 1.32 2.03 0.94
Number of subjects 139 214 315 251 81 164 186 187 200 191 67 82 53
Females aged (years)
LDL cholesterol 1986/87 Adults Survey 2000/01 NDNS Fre e-living participants Institution
participants
(mmolfl) 18-24 25-34 35-49 50-64 19-24 25-34 35-49 50-64 65-74 75-84 85&over 65-84 85 &over
% % % % % % % % % % % % %
Less than 3.40 47 40 19 5 57 49 35 13 19 14 18 13 33
Less than 4.10 79 75 46 16 86 7 63 31 30 32 33 46 50
Mean (average) 3.6 3.7 4.3 5.4 3.26 3.57 3.85 4.72 4.85 4.89 4.59 4.34 417
Median 35 35 4.2 5.3 3.24 3.43 3.79 4.59 4.84 4.59 4.63 4.36 4.06
Upper 2.5%ile *5.4 *5.1 *6.1 *7.7 4.98 5.84 6.00 7.22 7.73 8.58 6.75 6.23 6.53
Lower 2.5%ile *2.3 *2.6 *2.8 *3.4 1.86 1.94 2.20 2.71 2.30 1.65 1.73 1.88 1.91
Number of subjects 82 170 314 240 77 157 234 192 178 150 100 55 57

*Values for 86/87 are 5.0 percentile.
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Table 18 Percentage distribution of plasma total ch  olesterol to HDL cholesterol ratio by sex and age o f respondent

Males aged (years)

Total cholesterol 1986/87 Adults Survey 2000/01 NDNS
to HDL cholesterol
ratio

19-24 25-34 35-49 50-64 All 19-24 25-34 35-49 50-64 All
Less than 5.0 75 57 41 31 47 74 56 46 44 49
Mean (average) 4.34 5.17 5.65 6.31 5.55 4.40 4.99 5.51 5.38 5.28
Median 4.10 4.59 5.35 6.05 5.17 4.04 4.65 5.26 5.24 5.03
Lower 2.5%ile 2.40 2.82 2.79 3.12 2.73 2.40 2.20 251 2.37 2.48
Upper 2.5%ile 7.61 9.81 10.07 12.16 10.29 8.20 8.49 10.36 9.11 9.32
Number of subjects 112 199 297 240 848 46 114 237 183 580

Females aged (years)
Total cholesterol 1986/87 Adults Survey 2000/01 NDNS
to HDL cholesterol
ratio

19-24 25-34 35-49 50-64 All 19-24 25-34 35-49 50-64 All
Less than 5.0 82 85 78 55 74 89 80 74 58 72
Mean (average) 4.09 3.84 4.31 5.12 4.39 3.85 4.09 4.34 4.88 4.41
Median 3.96 3.58 3.99 4.85 4.03 3.68 3.75 4.01 4.57 4.07
Lower 2.5%ile 2.57 2.46 2.51 2.68 2.53 2.34 2.32 2.25 2.52 2.33
Upper 2.5%ile 7.22 6.65 7.85 9.54 7.95 6.57 8.23 8.24 8.92 8.41
Number of subjects 90 217 324 240 871 a7 152 293 200 692
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Micronutrient intakes and status

70) The survey collected data on intakes of vitanaimd minerals estimated from food
consumption records over a seven-day period andtains measures for some
vitamins and minerals from analysis of blood sampbéken, usually within two
weeks of the dietary recording period. Status mressare available for most
vitamins for which intakes were assessed, but noerals, with the exception of
iron.

71) Associations between intake measures and wouiti status measures are
generally weak for most micronutrients. There ameumber of reasons for this.
Many measures of nutritional status indicate logrgat body stores and do not
reflect short-term intakes, e.g. retiddl. In other cases there are physiological
reasons why intake is not directly related to stagig. iron status is affected by
controls on intestinal absorption, variation in diailability and in women
menstrual blood lo$$

72) The analytical methods used for individual rignal status measures are
generally comparable between the NDNS surveys. &/kegre is doubt about
comparability this has been highlighted.

73) It is not possible to make comparisons of notral status between the 2000/01
and the 1986/87 surveys of adults because diffeseirt the analytical methods
used.

Adults 19-64 years

Vitamins (Table 19, 22, 23)

74) Mean intakes of all vitamins were above the Rafee Nutrient Intakes (RNI) for
men and women overall (taking all ages together).

75) There was some evidence of low intakes of viafiand riboflavin in younger
groups (Table 19). Mean intakes of vitamin A tedllow the RNI for men and
women aged 19-24. Sixteen percent of men and f9&emen in this age group
Intakes below the Lower Reference Nutrient IntdkeNI) were found in 16% of
men and 19% of women in the 19-24 age group ando7%en and 11% of
women in the 25-34 group. The main sources oimiitaA were meat and meat
products and vegetables. Plasma retinol levelschwimdicate long-term status
and do not reflect recent vitamin A intake, werewabthreshold leveld except
for 1% of men aged 50-64 years who had marginaista

76) Mean riboflavin intakes were above the RNI ihaje/sex groups but intakes
below the LRNI were found in 8% and 15% of 19-24ryeld men and women
respectively and in 10% of women aged 25-34. Tlanrsources of riboflavin
were milk and milk products and cereals and cepraducts (mainly from
fortified breakfast cereals). A high proportionaafults had marginal status levels
for riboflavin based on the EGRAC ind&x.

I Erythrocyte Glutathione Reductase Activation Clieefnt (EGRAC) is a measure of red cell
enzyme saturation with its riboflavin-derived —@atior, flavin adenine dinucleotide. There aredssu

with the activation coefficient used to define thasibjects who have marginal riboflavin status. An
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77) Mean intakes of folate were above the RNI iragkt/sex groups and no more than
3% of any age group had intakes below the LRNI.weleer only 14% of women
aged 19-24 years, 8% of the 25-34 year group aftl diethe 35-49 group had a
folate intake of 400ug/day or more, including irdakom supplements. The
main dietary source of folate was cereals and t@malucts, which provided a
third of intake. Five percent of men and women hadred cell folate
concentration indicative of marginal status witltremsed risk of deficien&y
This increased to 8% of the 19-24 year old womeh E8% of the 19-24 year old
men. No more than 1% of any age/sex group had &ek folate concentration
indicating severe deficiency (Tables 19 & 22).

78) Five percent of men and 3% of women had plasiteanin C levels below
11pmol/l indicating biochemical depletidn The proportion with vitamin intakes
below the LRNI was below 0.5%.

79) Low vitamin D status (plasma hydroxy vitamin &él below 25nmol/ff was
found in around 15% of the adult population oveaaldl a quarter of the 19-24 age
group (24% of men and 28% of women). The proportoth low status was
higher during the winter months. This thresholdiéov vitamin D status has been
questioned recently and there is currently no ausis&€. No RNI has been set for
vitamin D in adults aged under 50 years.

Minerals (Table 20, 21)

80) Mean intakes of most minerals were above thesRdH men and women overall
(taking all age groups together). However thers ex@dence of low intakes of a
number of minerals, including potassium, magnesiing, and, for women, iron,
calcium, copper and iodine, especially in the y@ngge groups.

81) Mean iron intakes in women were well below thgl i’ all but the 50-64 age
group. In the 19-24 and 25-34 groups over 40% ihtakes below the LRNI.
Cereals and cereal products was the main food spproviding over 40% of
average intake. Under a fifth of intake came from@at and meat products on
average for the group as a whole. Eight percemtashen and 3% of men overall
had haemoglobin levels below the WHO thresholdsnatef anaemi®. Eleven
percent of women and 4% of men had serum ferrdirels below the normal
rangé’, increasing to 16% of women in the 19-24 group.

82) Mean potassium intakes were below the RNI irag# groups for women and in
the youngest men (19-24). Intakes below the LRBilenfound in 30% of women
aged 19-34 and 18% of men aged 19-24.

activation coefficient of >1.2 was originally progem to define marginal riboflavin status (Glatde

al., 1970). Subsequent revisions to the methodol®gurihhamet al, 1972; Thurnham & Rathakette,
1982) resulted in a systematic increase in actimatbefficients and the adoption of an activation
coefficient of >1.3 to define marginal riboflavitatus. Further increases in activation coefficients
have occurred as a consequence of methodologiaabels to the EGRAC assay and the activation
coefficient used to define marginal riboflavin stashould be re-evaluated.

i The Department of Health currently recommend thase women who could become pregnant take
a supplement of 400ug folic acid per day priordageption and until the twelfth week of pregnanty i

order to minimise the risk of neural tube defects.
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83) Mean intakes of magnesium were below the RNivMomen in all age groups and
men in the youngest group. Nine percent of mehld@% of women had intakes
below the LRNI, increasing to 17% of men aged 1924 around a fifth of
women in the 19-24 and 25-34 age groups. Ceregseareal products was the
main source, followed by drinks. Beer and lages waignificant source for men.

84) Mean intakes of zinc were close to or aboveRNhg8 or above in all age / sex
groups. Intakes below the LRNI were found in 79d &fo of the youngest men
and women respectively. About a third of intakenedrom meat, a quarter from
cereals and a sixth from milk.

85) Five percent of men and 8% of women in the yeshd9-24 age group had
calcium intakes below the LRNI. Milk and milk pnacts provided over 40% of
average intake, and cereals 30%.

86) Twelve percent of women in the 19-24 age groag iodine intakes below the
LRNI. Milk and milk products provided over 40% iotake for women and fish
12% of intake. Mean copper intakes fell below BRI for women in all age
groups. For adults as a group, around a thircdbpper intake came from cereals
and a sixth of intake from meat.

Older adults 65 years and over
Vitamins (Tables 19, 22, 23)

87) Mean intakes of almost all vitamins were abougIsRin the free-living and
institution groups. However there was evidencentztkes below the LRNI for a
number of vitamins in the free-living group, inciog riboflavin, folate, and
vitamin A, particularly in women and in the oldegtoup, aged 85 and over.
Eleven percent of women in the free-living groupp@@5 and over had folate
intakes below the LRNI, 15% fell below the LRNI foboflavin, 6% for vitamin
B6 and 4% for vitamin C, vitamin A and vitamin B12.

88) There was also evidence of low status for tivsenins. Fifteen percent of the
free-living group had serum folate concentratioa®w the normal rangé Eight
percent had red cell folate concentrations indicpievere deficiency while 21%
had a marginal status. Low plasma vitamin C levaldicating biochemical
depletion, were found in 14% overall and aboutfth fof the oldest men and
women. Over 40% overall had EGRAC levels indigatmarginal riboflavin
status”.

89) Vitamin D intakes were below the RNI in all gpsu Overall, 6% of men and
10% of women in the free-living group had low vitanD status based on the
threshold of low status of plasma hydroxy vitamirbBlow 25nmol/l?*%. This
increased in the winter months.

90) In the institution group there was also somel@vwee of low intakes of riboflavin
and folate especially in women. There was alsaghen proportion with low
status for some vitamins than in the free-livingpup. Mean serum folate

““There are issues with the activation coefficiemtc® define those subjects who have marginal
riboflavin status.

This document has been prepared for considerayitchebScientific Advisory Committee on Nutrition.does not necessarily
represent the final views of the Group or the potit Health Departments and the Food Standards &gen

43



28/06/06 SACN/06/16

concentration was significantly lower than in thmeefliving group and 39% of
participants had a concentration below 6.3nmaodbout 16 percent of the group
overall had red cell folate levels indicating seveeficiency while 29% of men
and 15% of women had marginal status. Low vita@irstatus was found in
around 40% of participants and low riboflavin sgain 41% of men and 32% of
women.

91) Vitamin D status was significantly lower in thmstitution group than in the free-
living group. Over a third of men and women had ktatus though there was no
evidence of seasonal variation. Vitamin D intakesn food sources were below
the RNI in almost all participants and the conttitw from supplements was low.

Minerals (Tables 20, 21)

92) Taking the age groups together, mean intakgsotdssium and magnesium fell
below the RNI for men and women in the free-liviggpup and additionally
copper for women. Magnesium intakes below the LRMie found in a fifth of
the free-living group overall and over a third bietoldest group. Potassium
intakes below the LRNI were found in 17% of men a8@P% of women,
increasing to 57% of women aged 85 and over.

93) Low iron intakes were found in 6% of women ollezad 10% aged 85 and over.
Although iron intakes in men were adequate, lownt@giobin levels were found
in 11% of men overall and 37% in the 85+ group.mParable figures for women
were 9% and 19%

94) Low zinc intakes were found in 8% of men and &women overall, increasing
to 15% of men and 10% of women in the oldest groupw calcium intakes were
found in 9% of women overall and 15% of the oldgsup.

95) The institution group also had a high proportiath intakes below the LRNI for
magnesium and potassium and to a lesser extergirior Iron intake in the
institution group was similar to that in the fregrdg group but the proportion
with low iron status was higher. Over half the mamd 40% of women in
institutions had low haemoglobin levels.

Children and younqg people 1¥-18 years

Vitamins (Table 19, 22, 23)

96) Mean intakes of all vitamins except vitamin Arev@bove RNIs. Mean vitamin A
intakes were close to or above the RNI in younddien but below the RNI in
older groups. A fifth of 11-14 year old girls ad8% of boys in the same age
group had vitamin A intakes below the LRNI, as @26 of boys and girls aged
15-18. However there was little evidence of lowamin A status based on
plasma retinol levelq® The main food sources of vitamin A in this ageup
were vegetables, providing about a quarter of @eeiatake and milk and milk
products, providing about a fifth.
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97) Intakes were below the LRNI for riboflavin in 686 boys and a fifth of girls in
the 11-18 age groups. Raised levels of EGRAC cataig marginal riboflavin
status, were found in a high proportion of this gomup".

98) Mean vitamin D intakes from food for childrenden 4 years was 18% of the
RNI. However there was no evidence of low statughis group. In older
children status indices for vitamin D indicate th&€6 of 11-18 year-olds had low
status (below the normal adult rartf§&). This proportion increased in the winter
months.

99) Although dietary intakes of vitamingBppear to be adequate, raised EAATAC
levels? indicating deficiency were found in 10% of the &-flear age group.
Low levels of serum BFX2were also found in 8% of 15-18 year old girls aitgh
intakes were adequate.

100)Secondary analysis of the NDNS dataset for 4dar-old$® found that high
consumers (the top third of population) of breakfesreals had better folate,
vitamin By, and riboflavin status; there was also an assoaatiith thiamin and
vitamin B status in girls. The author found that there wadlifference in iron
status between groups, possibly due to lower nmgakes in high consumers of
cereal.

Minerals (Table 20, 21)

101)Mean intakes of most minerals in young childnere above the RNI, with the
exception of iron in the under 4s, and zinc. Hoevewn the older groups, mean
intakes for a number of minerals were below the :RAhc in all groups,
potassium, magnesium and calcium in older boysgaig] and iron and copper in
older girls. Significant proportions of young pémpad intakes below the LRNI
for potassium, magnesium and zinc, and for oldds,gron, calcium and iodine.

102)Sixteen percent of children under 4 years haal intakes below the LRNI (data
collected in 1992) but there were no intakes bellosvLRNI in the 4-6 age group
(data collected in 1997). A substantial proportdinoth age groups was anaemic
and/or had low iron stores. In 11-14 and 15-18ryad girls, 45% and 50%
respectively did not meet the LRNI and 14% and 278d low serum ferritin
levels.

103)Further analysis of the d&téound that 30% of girls aged 11-18 had at least on
indicator of low iron status, low haemoglobin, feérr or transferrin saturation
levels. It was found that eating red meat, fruitl druit juice and salads were
positively correlated with iron status while dringi more than one cup of tea a
day and the onset of menarche was negatively edecelwith iron status.

104)Further analysis of the NDNS 1Y:-4%: year datafeind that dietary iron intake
from food sources was only related to iron statushildren with the lowest iron
status. The key dietary variables for haemoglobarewitamin C and copper

* There are issues with the activation coefficiesgdito define those subjects who have marginal
riboflavin status..
*' Erythrocyte Aspartate Aminotransferase Activat@@m-efficient (EAATAC) is a measure of the

saturation of a red cell enzyme with a co-factanae from vitamin B.
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(positively associated) and polyunsaturated fatsegdtively associated).
Polyunsaturated fats were also negatively correélatéh ferritin levels. Another
secondary analygfs found that adolescent girls who were non-Caucasian
vegetarian had significantly poorer iron statusitBaucasians or meat eaters.

105)Intakes of zinc were low across the age grdeyther analysis of the NDNS 4-
18 dat& found that low zinc intakes were consistently morevalent in children
with a poor self-reported variety of foods in theetdand appetite rating. In
addition, low intakes were less prevalent in galged 11-18 who consumed
higher amounts of breakfast cereals.

Overview of micronutrient intakes and status

106)Mean intakes of vitamins were above the RNIsllnage groups except for
vitamin A, which fell below the RNI for children dnyoung adults. Vitamin A
intakes below the LRNI were found in a substanpiaportion of children and
adults although there was no evidence of low sta@ased on plasma retinol
levels. Intakes below the LRNI were also found rffiboflavin in older children,
young adults and older people.

107)Mineral intakes were generally lower in relatidm the DRVs than vitamin
intakes. Intakes of magnesium and potassium vesvein all age groups except
young children, while a pattern of low intakes ef/aral other minerals including
calcium, zinc and iodine was seen in older childaed young adults, particularly
women.

108)Total iron intakes in girls and women of chédbing age were low compared
with the DRVs. Up to 50% of some age groups haakes below the LRNIs.
Status indices (total haemoglobin, percentage satmration and serum ferritin)
suggest that a smaller proportion of females in1hel9 age range have a low
status than is indicated by the consumption ddthpwegh the numbers of both
males and females with low status are still sigatfit.

109)The inclusion of dietary supplements increasedn intakes of most vitamins
and some minerals, but had little effect on thepprtions with intakes below the
LRNI, indicating that supplements are generallyetakby those who have
adequate micronutrient intakes from food.
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Table 19: Mean intakes of vitamins from food asa p  ercentage of Reference Nutrient Intake (RNI) and pe rcentage below the
Lower Reference Nutrient Intake (LRNI), by age and  sex.

Vitamin Males and females Males aged (years)
Age (years)
1%-4Y 4-6 7-10 11-14 15-18
Mean % below Mean % below Mean % below Mean % below Mean % below
intake as LRNI intake as LRNI intake as LRNI intake as LRNI intake as LRNI
% RNI % RNI % RNI % RNI % RNI
Vitamin A (retinol equivalents) (ug) 128 8 114 8 101 9 93 13 88 12
Thiamin (mg) 154 0 181 - 202 - 189 0 173 -
Riboflavin (mg) 197 0 194 - 162 1 144 6 148 6
Niacin equivalents (mg) 197 - 207 - 216 0 200 0 203 -
Vitamin Bs (MmQ) 170 1 189 - 194 - 182 1 180 0
Vitamin By, (1g) 560 - 499 - 395 - 372 0 330
Folate (pg) 184 0 191 - 141 - 123 1 152 -
Vitamin C (mg) 160 1 223 - 243 - 218 - 208 -
Vitamin D (ug) 18 N/A N/A N/A N/A N/A N/A N/A N/A N/A
Number of subjects 1457 184 256 237 179
Vitamin Females aged (years)
4-6 7-10 11-14 15-18
Mean % below Mean % below Mean % below Mean % below
intake as LRNI intake as LRNI intake as LRNI intake as LRNI
% RNI % RNI % RNI % RNI

Vitamin A (retinol equivalents) (ug) 112 6 96 10 78 20 91 12
Thiamin (mg) 163 - 182 - 200 1 172 2
Riboflavin (mg) 175 - 137 1 120 22 118 21
Niacin equivalents (mg) 186 - 195 - 205 - 180 1
Vitamin Bs (mQ) 169 - 174 1 190 1 150 5
Vitamin By, (UQ) 446 - 347 1 270 1 225 2
Folate (ug) 169 - 126 2 102 3 105 4
Vitamin C (mg) 217 0 245 - 202 1 185 0
Vitamin D (ug) N/A N/A N/A N/A N/A N/A N/A N/A
Number of subjects 171 226 238 210

Vitamin D is also obtained from the action of sunlight on the skin. There are no DRVs specified for vitamin D intake for children aged 4 years and over.
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Table 19 (continued) Mean intakes of vitamins from food as a percentage of Reference Nutrient Intake ( RNI) and
percentage below the Lower Reference Nutrient Intak e (LRNI), by age and sex.

Vitamin Males aged (years)
19-24 25-34 35-49 50-64
Mean % below Mean % below Mean % below Mean % below
intake as LRNI intake as LRNI intake as LRNI intake as LRNI

% RNI % RNI % RNI % RNI
Vitamin A (retinol equivalents) (ug) 80 16 103 7 141 5 164 4
Thiamin (mg) 160 2 232 0 204 0 230 1
Riboflavin (mg) 129 8 163 1 168 2 169 3
Niacin equivalents (mg) 232 - 272 - 270 0 279 0
Vitamin Bs (MQ) 189 - 211 0 206 2 201 1
Vitamin By, (1g) 296 1 395 - 465 0 485 0
Folate (pg) 151 2 173 - 171 0 181 -
Vitamin C (mg) 162 - 185 0 221 - 236 -
Vitamin D (pg)** N/A N/A N/A N/A N/A N/A N/A N/A
Number of subjects 108 219 253 253
Vitamin Females aged (years)

19-24 25-34 35-49 50-64
Mean % below Mean % below Mean % below Mean % below
intake as LRNI intake as LRNI intake as LRNI intake as LRNI

% RNI % RNI % RNI % RNI
Vitamin A (retinol equivalents) (ug) 78 19 98 11 112 8 136 5
Thiamin (mg) 181 - 194 2 190 1 200 1
Riboflavin (mQ) 126 15 131 10 151 5 159 6
Niacin equivalents (mg) 246 2 240 - 263 1 270 0
Vitamin B¢ (MQ) 165 5 158 1 170 2 177 2
Vitamin By, (LQ) 266 1 264 1 325 1 378 0
Folate (ug) 114 3 117 2 128 2 134 2
Vitamin C (mg) 170 1 181 - 200 0 236 0
Vitamin D (ug) N/A N/A N/A N/A N/A N/A N/A N/A
Number of subjects 104 210 318 259

**\/itamin D is also obtained from the action of sunlight on the skin. No DRV set for adults
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Table 19 (continued) Mean intakes of vitamins from food as a percentage of Reference Nutrient Intake ( RNI) and
percentage below the Lower Reference Nutrient Intak e (LRNI), by age and sex.

Vitamin Males aged (years)
65-74 Free-living 75-84 Free-living 85+ Free-living 65-84 Institution 85+ Institution
Mean % below Mean % below Mean % below Mean % below Mean % below
intake as LRNI intake as LRNI intake as LRNI intake as LRNI intake as LRNI

% RNI % RNI % RNI % RNI % RNI
Vitamin A (retinol equivalents) (ug) 173 4 160 6 149 2 147 1 157
Thiamin (mg) 170 - 179 1 174 1 n/a 1 168 1
Riboflavin (mg) 137 4 130 5 126 5 133 3 146 2
Niacin equivalents (mg) 208 - 215 1 199 <0.5 - - 194 <0.5
Vitamin B (Mg) 169 2 167 1 150 3 n/a 1-2 150 1
Vitamin B (Ug) 427 - 367 1 320 - 327 - 333
Folate (1g) 141 * 125 1 117 4 117 4 118 5
Vitamin C (mg) 179 1 148 3 127 2 123 - 127 2
Vitamin D (ug) 43 N/A 38 N/A 32 N/A 36 N/A 41 N/A
Number of subjects 353 160 26 57 36
Vitamin Females aged (years)

65-74 Free-living 75-84 Free-living 85+ Free-living 65-84 Institution 85+ Institution

Mean % below Mean % below Mean % below Mean % below Mean % below
intake as LRNI intake as LRNI intake as LRNI intake as LRNI intake as LRNI

% RNI % RNI % RNI % RNI % RNI
Vitamin A (retinol equivalents) (ug) 161 4 165 5 152 4 156 1 164 -
Thiamin (mg) 153 - 166 - 157 1 n/a - 153 *
Riboflavin (mg) 133 10 128 9 117 15 155 - 141 6
Niacin equivalents (mg) 214 - 200 - 183 1 207 - 184 *
Vitamin B (mg) 170 2 150 2 140 6 170 - 150 *
Vitamin By, (Ug) 307 1 300 1 233 4 300 - 307 -
Folate (ug) 108 4 101 7 92 11 105 2 94
Vitamin C (mg) 168 1 136 1 122 4 129 - 111 *
Vitamin D (ug)** 30 N/A 30 N/A 23 N/A 33 N/A 33 N/A
Number of subjects 409 249 77 144 174

**\/itamin D is also obtained from the action of sunlight on the skin.
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Table 20: Mean intakes of minerals from food source s as a percentage of Reference Nutrient Intake (RNI ) and percentage
with intakes below the Lower Reference Nutrient Int  ake (LRNI), by age and sex.

Mineral Males and females Males aged (years)
aged (years)
1% 4 4-6 7-10 11-14 15-18
Mean % below Mean % below Mean % below Mean % below Mean % below
intake as LRNI intake as LRNI intake as LRNI intake as LRNI intake as LRNI
% RNI % RNI % RNI % RNI % RNI
Total iron (mg) 77 16 134 - 111 1 95 3 111 2
Calcium (mg) 183 1 157 3 135 2 80 12 88 9
Magnesium (mg) 159 0 143 3 97 2 78 28 85 18
Potassium (mg) 187 0 177 - 107 - 77 10 81 15
Zinc (mg) 87 14 85 12 88 5 79 14 92 9
lodine (ug) 170 3 156 2 140 1 124 3 139 1
Copper (mg)** 119 N/A 117 N/A 116 N/A 112 N/A 106 N/A
Number of subjects 1457 184 256 237 179
Mineral Females aged (years)
4-6 7-10 11-14 15-18
Mean % below Mean % below Mean % below Mean % below
intake as LRNI intake as LRNI intake as LRNI intake as LRNI
% RNI % RNI % RNI % RNI

Total iron (mQ) 119 1 96 3 60 45 58 50
Calcium (mg) 146 2 119 5 80 24 82 19
Magnesium (mg) 129 1 89 5 65 51 64 53
Potassium (mg) 161 - 101 1 68 19 62 38
Zinc (mg) 75 26 81 10 66 37 87 10
lodine (ug) 143 2 119 3 92 13 96 10
Copper (mg)** 106 N/A 105 N/A 98 N/A 80 N/A
Number of subjects 171 226 238 210

** no LRNI set for copper
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Table 20 (continued): Mean intakes of minerals from
percentage with intakes below the Lower Reference N

food sources as a percentage of Reference Nutrient
utrient Intake (LRNI), by age and sex.

Mineral

Total iron (mg)
Calcium (mg)
Magnesium (mg)
Potassium (mg)
Zinc (mg)

lodine (ug)

Copper (mg)**
Number of subjects

Mineral

Total iron (mg)

Calcium (mg)
Magnesium (mg)
Potassium (mg)
Zinc (mg)

lodine (ug)

Copper (mg)**
Number of subjects

Males aged (years)

19-24 25-34 35-49 50-64
Mean % below Mean % below Mean % below Mean % below
intake as LRNI intake as LRNI intake as LRNI intake as LRNI
% RNI % RNI % RNI % RNI
131 3 150 0 157 1 156 1
123 5 145 2 149 2 147 2
86 17 103 9 106 7 106 9
81 18 94 3 99 5 101 5
95 7 108 2 111 4 109 3
119 2 154 1 158 2 164 1
95 N/A 114 N/A 128 N/A 126 N/A
108 219 253 253
Females aged (years)
19-24 25-34 35-49 50-64
Mean % below Mean % below Mean % below Mean % below
intake as LRNI intake as LRNI intake as LRNI intake as LRNI
% RNI % RNI % RNI % RNI
60 42 62 41 69 27 122 4
99 8 104 6 114 6 118 3
76 22 77 20 87 10 91 7
67 30 68 30 78 16 82 10
98 5 96 5 108 4 112 3
93 12 103 5 116 4 127 1
76 N/A 83 N/A 88 N/A 89 N/A
104 210 318 259

** no LRNI set for copper

¢

Intake (RNI) and
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Table 20 (continued): Mean intakes of minerals from
percentage with intakes below the Lower Reference N

food sources as a percentage of Reference Nutrient
utrient Intake (LRNI), by age and sex.

Mineral

Total iron (mg)
Calcium (mg)
Magnesium (mg)
Potassium (mg)
Zinc (mg)

lodine (ug)

Copper (mg)**
Number of subjects

Males aged (years)

65-74 Free-living

% below

LRNI
128 -
122 4
88 16
81 14
95 6
137 1
98 N/A

353

75-84 Free-living

Mean % below
intake as LRNI

% RNI
124 2
116 5
80 29
72 23
88 12
129 2
87 N/A

160

85+ Free-living

Mean % below
intake as LRNI

% RNI
120 4
109 2
72 36
66 34
85 15
119 4
73 N/A

26

65-84 Institution

Mean % below
intake as LRNI

% RNI
110 4
134 -
71 37
70 27
88 14
139 1
80 N/A

57

85+ Institution

Mean % below
intake as LRNI

% RNI
110 5
140 1
72 42
69 28
87 12
137 2
77 N/A

36

Mineral

Total iron (mg)

Calcium (mg)
Magnesium (mg)
Potassium (mg)
Zinc (mg)

lodine (ug)

Copper (mg)**
Number of subjects

Females aged (years)

65-74 Free-living

Mean % below
intake as LRNI

% RNI
103 4
101 8
77 19
66 30
100 3
109 6
76 N/A

409

75-84 Free-living

Mean % below
intake as LRNI

% RNI
97 6
97 10
69 27
60 47
96 7
103 4
69 N/A

249

85+ Free-living

Mean % below
intake as LRNI

% RNI
89 10
92 15
66 34
56 57
91 10
102 7
66 N/A

77

65-84 Institution

Mean % below
intake as LRNI
% RNI
99
129 1
74 16
65 33
107 1
129 1
72 N/A
144

85+ Institution

Mean % below
intake as LRNI
% RNI
90
118 1
66 27
58 50
96 6
121 1
68 N/A
174

** no LRNI set for copper

- NO cases
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Table 21: Percentage of respondents below threshold s for iron status

SACN/06/16

Gender and age Haemoglobin % Iron Serum ferritin - Number of
concentration saturation subjects
lower threshold lower threshold  low iron

for anaemia for anaemia stores
% % %

Male aged (years)

1.5-45 7 n/a 24 475

4-6 3 23 18 86/60/69

7-10 47 18 14 185/150/147

11-14 30 19 17 181/166/153

15-18 1 12 5 164/149/131

19-24 - 6 4 83/81/85

25-34 2 13 0 170/165/169

35-49 4 3 6 191/188/186

50 - 64 3 6 5 194/189/194

65+ Free-living 11 6 7 411/477

65+ Living in an institution 52 21 11 63/141

Female aged (years)

1.5-45 9 n/a 17 476

4-6 8 24 9 82/61/63

7-10 16 18 2 143/119/99

11-14 4 20 14 171/155/128

15-18 9 30 27 169/159/136

19-24 7 27 16 81/77/80

25-34 8 17 8 162/158/156

35-49 10 18 12 243/238/238

50 — 64 7 8 8 196/192/195

65+ Free-living 9 15 9 532/451

65+ Living in an institution 39 30 10 184/122

n/a = not available

Thresholds
Haemoglobin (g/dl)?®:  1%-6 years (male & female) <11.0
7 years + male <13.0

7 years + female <12.0

Iron saturation %*°: 4 years + (male & female) < 15

Serum ferritin (ug/l)?’  1%-4% years (male & female) <10
7 years + male < 20
7 years + female < 15
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Table 22;: Percentage of respondents with low statu s for water soluble vitamins

Plasma Red cell folate % Serum Serum vit Thiamin Riboflavin Vitamin B6  Number of
vitamin C 22 folate®® B12% (ETKAC)®* (EGRAC)® (EAATAC)?  subjects
Biochemical severely marginal Deficient  Lower limit of Biochemica Marginal biochemical
depletion deficient status (230- (< normal range | deficiency /deficient deficiency (>
(< 11lpmol/l) (<230nmol/l) 345 umol/l)  6.3nmol/l) (<118 pmol/l) (>1.25) status (>1.3) 2.0)
% % % % % % % %

Males aged (years)
1.5-45 3 n/d n/d n/d n/d n/a 19 n/a 380-421
4-6 5 - 3 - - 1 59 7 69-86
7-10 2 1 3 - - - 78 8 165-185
11-14 1 1 7 - - 0 80 11 172-181
15-18 3 - 12 1 1 - 80 15 152-161
19-24 7 - 13 - - - 82 4 79-84
25-34 5 1 3 1 - 3 70 10 156-170
35-49 4 1 4 1 2 2 67 13 180-191
50 — 64 5 - 2 1 3 5 54 11 178-196
65+ Free-living 14 8 20 16%** 8 8 41 n/a 454-480
65+ Living in an institution 44 13 29 40*** 7 11 41 n/a 132-142
Females aged (years)
1.5-45 2 n/d n/d n/d n/d n/a 27 n/a 364-407
4-6 2 - 1 - - 1 75 6 76-82
7-10 3 1 8 - - 2 85 11 125-138
11-14 1 - 1 1 - 2 90 14 161-169
15-18 4 1 13 1 8 3 95 8 156-169
19-24 4 8 - 5 - 77 12 72-81
25-34 3 - 4 - 5 1 78 8 151-162
35-49 4 - 5 0 4 2 69 12 234-243
50 — 64 3 0 6 - 3 1 50 13 188-197
65+ Free-living 13 8 22 14%** 5 9 42 439-459
65+ Living in an institution 38 18 15 38*** 10 15 32 n/a 116-122

n/d = poor status not defined n/a Data not available
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Table 23: Per centage of respondentswith low statusfor fat soluble vitamins
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Males aged (years)

1.5-45

4-6

7-10

11-14
15-18
19-24
25-34
35-49

50 - 64

65+ Free-living
65+ Living in an
institution

Females aged
(years)
1.5-45

4-6

7-10

11-14
15-18
19-24
25-34
35-49

50 - 64

65+ Free-living
65+ Living in an
institution

Plasma retinol Plasma 25- Tocopherol: Number of
hydroxyvitamin cholesterol subjects
D* ratio™
severely marginal status below lower limit below lower limit
deficient (0.35-0.7 of normal range of normal range
(<0.35pumolll pmol/l) (<25 nmolll) (< 2.25)
% % % %
2* 11** - n/a 377-411
- 2 3 - 70-73
- 2 4 - 162-167
- - 11 - 174-177
- - 16 - 152-153
- - 24 1 75-81
- - 16 1 152-165
- - 12 1 170-190
- 1 9 1 173-190
- - 6 - 432-476
- 3 38 - 129-138
2* 10** 1 n/a 360-405
- 3 2 - 71-76
- 2 7 - 131-133
- - 11 - 159-164
- 0 10 - 161-162
- - 28 - 72-78
- - 13 2 146-158
- - 15 1 175-239
- - 11 3 175-194
- * 10 - 405-451
- - 37 - 109-120

n/d cut-off not defined
N/a data not available

*< 0.5 umol/l

**0.5 - 0.75 umol/l
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Salt (Table 24; Figure 7)

110)Sodium intakes are estimated from 24-hour wolkections as estimates based
on dietary records exclude salt added at the talan cooking and so
underestimate actual intake. Sodium intakes base24-hour urine collections
are available from the 1986/87 and 2000/01 sureégsiults. Average intakes of
salt in 2000/01 were 9.5g/day overall (11g/dayrf@n and 8g/day for women);
well above 6g/day (the recommended maximum).

Figure 7a: Mean salt intakes in men in 1986/87 and 2000/01
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Figure 7b: Mean salt intakes in women in 1986/87 and 2000/01
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111)The proportions of the population consuming kesn 6g/day were 15% of men
and 31% of women. Men and women in the 19-24 agepywere least likely to
meet the target with only 2% and 17% consuming tlese 6g/day, respectively.
At the upper end of the distribution, 21% of med & of women had an intake
above 15g/day.

112)The average intake of salt has increased frogftla9 in 1986/87 to 9.5g/day in
2000/01.
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113)It is estimated that 75% of salt intake comesnf processed foods. Of the
remainder 10-15% comes from naturally occurringiwodin foods and 10-15%
from discretionary salt added to food at the taislan cooking.
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Table 24: Percentage distribution of salt intake (g /day) estimated from total urinary sodium

Salt intake (g/day) Men aged (years) Allmen  Women aged (years) All women
19-24 25-34 35-49 50-64 19-24 25-34 35-49 50-64
cum % Cum % cum % cum % cum % cum % cum % cum % cum % cum %
3 orless - 5 2 5 4 4 6 5 7 6
6 or less 2 20 13 18 15 17 29 31 38 31
9 or less 37 34 39 42 39 66 59 68 69 66
12 or less 60 57 58 65 60 84 81 85 91 86
15 or less 81 73 80 83 79 90 92 96 96 95
18 or less 100 89 91 91 91 92 97 100 99 98
All 100 100 100 100 100 100 100 100
Mean 11.0 11.4 111 10.5 11.0 9.1 8.7 8.0 7.5 8.1
Number of subjects 62 152 170 183 567 60 129 203 187 580
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Oral health

Adults 19-64 years

114)[DN: analysis of NDNS adults oral health datd yet published. Report due to be
published early 2006. Include reference in firgision.]

Older adults aged 65 years and over

115)The NDNS of people aged 65 years and overdedwanalysis of associations between
oral health (in particular the presence of natteath) and diet and nutritional stafus
The survey found that better oral health, includiayv many natural teeth people had,
was associated with better nutritional status. Tbadition of the mouth and the
presence, number and distribution of natural teedh related to the ease and ability to
eat foods such as fresh fruit and uncooked vegetabid foods requiring more chewing.
In the free-living group edentate respondents tegogreater difficulty with eating a
range of foods, for example apples, than did theade group. Ease of eating a range of
foods was related to the number of natural teetisgmt and in particular the number of
pairs of opposing teeth. The edentate group hexvar mean energy intake than the
dentate group and lower intakes of many nutriemtkiding protein, NSP, iron, calcium
and vitamin C. This group also had lower statuslkefor vitamins A, C and E.

116)Prevalence of poor oral health (particularlyomporal hygiene and root decay) was
higher in the institution group than in the freeirlg group. There were few subjects
with natural teeth in the institution group. Ovelf the group reported difficulty with
eating foods such as nuts and raw carrots. There fewer differences in nutrient
intakes and nutritional status between the demiateedentate groups than there were in
the free-living group. The median plasma vitaminle@el in the edentate group in
institutions was 11.4pumol/l, close to the thresHoldbiochemical depletion (11pmol/l).

Children and younq people aged 1%4-18 years

117)The oral health component of the NDNS of clidaged 1¥2-4Y: years, carried out in
1992/93%, found that 17% of children in this age group lsache experience of dental
decay, increasing to 30% in the 3%2-4% year agepgrabhildren in Scotland and the
North of England had more decay than children meofarts of England and Wales.
Half the 3%-4% year age group in Scotland and 48%larthern England had some
experience of dental decay, compared with less ghgnarter of children in the rest of
England and Wales. Having a drink in bed evenhiigas associated with increased
decay experience in the 1%-2% year and 2%2-3% ygargeoups. The frequency of
consumption of sugar confectionery and carbonatedsiwas related to dental decay in
all age groups. For example, 40% of 3%-4% yeas @llo had sugar confectionery
most days or more often had experience of cariegaced with just over a fifth of less
frequent consumers of sugar confectionery.

118)An identical survey carried out as part of 1887 NDNS of young people 4-18 yedrs
found that the proportion with dental decay incegasom 37% in the 4-6 year group to
67% in the 15-18 year group. The prevalence ofgletas highest in Scotland and
lowest in London and the South East. Like the qu@sol children there were links
between the frequency of consumption of sugarysaodl dental decay.
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Regional differencesin diet and nutritional status

119)Generally the surveys show few clear regioradds or patterns in diet, nutrient intake
or nutritional status. This is partly because #Hample size in each region was
sometimes too small for differences to reach gieais significance, particularly for
Scotland.

120)There is some evidence of lower fruit and vaglet consumption in Scotland (and to a
lesser extent Northern England) but this is nots@iant across surveys. Children in
Scotland were less likely to eat most types of tedges (but not fruit) than children in
other regions and older people (65 and over) irtl&od and the North were less likely
to eat most types of fruit than those in otherargi The most recent survey of adults
(2000/01) found no regional differences in consuampdf fruit and vegetables overall,
although women in Scotland and in the North ate \egetables than women in London
and the South East.

121)There were very few regional differences inaket of energy and macronutrients.
Children and older people in Scotland had lower NBf@kes than other regions,
probably reflecting low fruit and vegetable consaimp. There was no regional
difference in NSP intake in the most recent adiltsey.

122)Regional differences in micronutrient intakesl atatus were more marked than those
for macronutrients. Young children (1%2-4%: years)Sicotland had the lowest mean
intakes of vitamin C and total carotene and theektwintakes of some minerals.
However mean intakes of folate in this age groupewewest in London and the South
East and Northern England. Further analysis o hatasé? found that higher
proportions of children with combined low intakelsvitamin A, iron and zinc (7-9%
compared to 2% overall) were found in parts of Mloeth and in Scotland. Children in
the North also had lower mean blood levels of watduble vitamins, e.g. vitamin C,
than those in other regions. In the later surviethe 4-18 year group the differences
were less marked. Children in Scotland had loweamintakes of some vitamins
compared to some other regions but there were fawgistent patterns. Girls in the
North had lower mean plasma vitamin C levels tiese in other regions.

123)In the most recent survey of adults 19-64 ye#nsre were very few regional
differences in micronutrient intakes or status.efEhwas some evidence of higher mean
intakes in London and the South East than elsewleereome vitamins, e.g. vitamin C
for women, but there were no differences for milgeraln Scotland and the North,
plasma levels of vitamin C and vitamin D were loi@r men and women and serum
ferritin and red cell folate levels were lower f@omen than in other regions.

Socio-economic differencesin diet and nutritional status

124)Comparisons of diets, nutrient intakes andithutial status in people from lower and
higher socio-economic status households (base@dwsehold receipt of benefits, social
class and household income) show clear differenBesple from lower socio-economic
status households have different dietary pattemnzarticular lower consumption of fruit
and vegetables and also have lower intakes and doels of many micronutrients.
Unless otherwise stated, differences refer to nieagls and a lower mean intake or
blood level does not necessarily imply deficiency.
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125)The 2000/01 survey of adults showed some maditedrences in dietary patterns
between adults in benefit househdftiand others. The benefit group had a much lower
consumption of fruit and vegetables than the namebegroup (2.1 portions a day for
men and 1.9 for women in the benefit group compavitd 2.8 portions a day for men
and 3.1 for women in the non-benefit group). Thioseenefit households were also less
likely to eat high fibre breakfast cereals, oilgtfiand softgrain and other bread and were
more likely to eat table sugar, whole milk, burgansl kebabs and meat pies.

126)Findings in other age groups were similar. nMpehildren (1¥2-4%% years) in manual
social class households were half as likely to gores fruit juice than were their
counterparts in non-manual households and werelessolikely to eat fruit and salad
vegetables, while the manual social class grou wesre likely to drink tea. Children
aged 4-18 years from less advantaged householdssataller range of foods and were
less likely to consume salad vegetables, fruit, esdgpes of fruit juice and semi-
skimmed milk.

127)Mean energy intakes are lower in lower socmRemic groups compared with other
groups and so mean intakes of some macronutrieatalso lower. Intakes of protein
and NSP in particular tend to be lower in peopbefiower socio-economic households.
There are few differences in the proportion of ggederived from the macronutrients.
In the 2000/01 adults survey women in benefit hbakis derived a higher proportion of
energy intake from NMES and a lower proportion frprotein than those in non-benefit
households. Findings in other age groups are a&imil

128)Adults living in households in receipt of batehad lower average intake of many
vitamins and minerals, compared with adults in benefit households. More than half,
53%, of women aged 19 to 50 years living in berfediiseholds had an iron intake from
food sources below the LRNI, compared with abotlkira, 29%, of those in non-benefit
households. People living in households in receigienefits had lower status of some
micronutrients on average, than people in non-liehefiseholds, specifically vitamin
C, folate, vitamin E and selenium for men and woraed carotenoids and vitamin D for
women.

129)Lower intakes of most vitamins were recordedyfmung children from manual home
backgrounds. When the intakes were adjusted féerdnces between the groups in
energy intake, the diets of children from manuatkigagounds were found to have
proportionately lower intakes of total caroteneacm, vitamin B,, vitamin C and E.
Children from non-manual home backgrounds tendetat@ higher average intakes of
most minerals, except sodium and chloride for whintgher average intakes were
recorded in the diets of children from manual hdraekgrounds. Furthermore, children
from manual home backgrounds had lower intakesasfymminerals than other children,
even after adjusting for energy intakes.

130)A further analysis project showed that low ket of vitamin A, iron and zinc were
associated consistently with lower socio-econortitus in the 1%2-4% age grgtip

“i Benefit households are those households whereromere members were receiving Working Families Tax
Credit at the time of the survey or had drawn Ined@uapport or (income-related) job-seekers allowamtle

previous 14 days.
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131)Older people in manual social class houselatshad lower mean intakes of vitamins
and minerals and lower blood levels than those fnem-manual households.

Low income diet and nutrition survey

132)The Food Standards Agency commissioned a Loanhe Diet and Nutrition survey to
provide, for the first timea single robust, representative, baseline datasetood
consumption, nutrient intake and nutritional staéusl factors affecting these in low-
income/materially deprived consumers. The resudlta® survey will help to understand
and address barriers to the uptake of a healthgnbat diet by low-income groups.
Fieldwork took place between November 2003 and M&@05. Over 3,600 people,
both adults and children took part, throughoutlthe Results are due to be published
later in 2006.

Ethnicity

133)No information is available from the NDNS oretdand nutritional status in ethnic
minority groups. The NDNS surveys are designetigémationally representative and
the sample sizes are not large enough to permdratgp analysis of ethnic minority
groups.

Summary and conclusions

134)The availability of data from the NDNS prograenn the form of a series of cross-
sectional datasets on discrete population age grougs enabled this comprehensive
assessment to be made of the nutritional healtheoBritish population. In particular
the availability of two data points for adults froh®86/87 and 2000/01 has enabled
changes in dietary habits and nutritional healthbb@¢oassessed in this age group. The
rolling programme structure planned for future NDINH provide more frequent data
points on each age group allowing a better assegssh&ends in dietary behaviour.

135)The findings presented in this paper show aethipicture of the diet and nutritional
health of the population. While there is some ek of positive dietary changes,
especially the fall in fat and saturated fat incakeer the last fifteen years, there are a
number of areas of concern, particularly for oldeildren, young adults and people in
lower socioeconomic groups. These groups tendmsume unbalanced diets with low
consumption of fruit and vegetables in particulad ahow evidence of low intakes and
status for a number of vitamins and minerals. Tdi&es rise to concerns about the
implications for the long term health of these grau

136)Mean consumption of fruit and vegetables wdevbe¢he five-a-day recommendation
for adults in all age groups and was lowest indekih, young adults and people in
benefit households. Fruit and vegetable consumptras higher in 2000/01 than in
1986/87 for the 19-64 age group as a whole, theerdifice attributable to higher
consumption in the older age groups. Consumptiothe 19-24 age group was not
higher in 2000/01. Oily fish consumption was beline recommendation of 1 portion a
week in all age groups, one-third of a portion pezek for adults. Soft drink
consumption was substantially higher compared thighmid-1980s. Mean consumption
in adults was 1.5 litres per week, while in childreean consumption was 2.8 litres per
week in the 1¥2-4%2 age group and over 3 litres pegkwn the 7-10 age group. Meat
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consumption was slightly higher in men in 2000/0inpared to 1986/87 but the major
contributor had changed from beef to chicken amnkitu

137)Data from the most recent survey of adults (200 shows a lower proportion of
energy derived from fat and saturated fat and hdrigroportion from total carbohydrate
and protein than in the 1986/87 survey.

138)Mean intakes of total fat were generally cltusthe DRV in all population groups while
intakes of saturated fat exceeded the DRV in a@lupgs. The fall in total and saturated
fat intakes is also reflected in the fall in plastotal cholesterol and LDL cholesterol
levels between 1986/87 and 2000/01. This demdssttthe positive effect of dietary
changes reducing fat and saturated fat intakerigaii beneficial effects on blood lipid
profile.

139)Mean intakes of non-milk extrinsic sugars exdeeethe DRV for most population
groups and were particularly high in children andryg adults (mainly from soft drinks)
and elderly people living in institutions (mainkp table sugar).

140)Girls aged 11 upwards and young women and ¢geeloays and young men, particularly
those aged under 25, are more likely than othemggdo have low intakes of vitamins
and minerals, including vitamin A, riboflavin, irppotassium and magnesium. This is
likely to be at least partly due to lack of vari@tythe diet, including low consumption of
fruit and vegetables and high intakes of sugaraoahol leading to diets of low nutrient
density. There was also evidence of low statufisage group for folate and in girls
for vitamin B12.

141)Low intakes of some vitamins and minerals vgex@n in older adults aged over 65, both
the free-living and institution groups. There wasdence of low status for some B
vitamins, vitamin C and folate, iron and zinc, padarly in the institution group. Diet
and nutritional status was clearly associated weital health in this age group, in
particular the number of natural teeth.

142)Evidence of low vitamin D status was found iastnpopulation age groups especially
in a proportion of older children and young adulisd in elderly people living in
institutions.

143)Low iron intakes were found in young childremder 5 years), in some teenage girls
and young women and in older adults, particuldryse living in institutions. Evidence
of low iron status was also seen in these groups.

144)The data showed marked differences in dietnamidtional status associated with socio-
economic status. Fruit and vegetable consumptias Wwer in those in benefit
households and those from manual social class grogoth adults and children living
in benefit households were more likely to have lotakes (below LRNI) of vitamins
and minerals and there was some evidence of lovieonutrient status in this group.
Poor oral health, which is associated with low sa@onomic status, is a risk factor for
poor diet and nutritional status.

145)Few regional differences were seen in dietutrittonal status. There is evidence from
the surveys of some age groups for lower consumtidruit and vegetables and lower
intakes and status of some micronutrients in Sedtland Northern England than
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elsewhere. However these differences were incemsiand were not found in the most
recent survey of adults.

Recommendation

146)The findings above indicate that action is eeetb improve the overall diet of the
population in order to reduce the risk of nutriti@bated disease. This could be
achieved by improvements to the balance of foodbhendiet. It is recommended that
high priority continues to be given to work in thésea, specifically to promote
increased consumption of fruit and vegetables astu (especially oily fish), to limit
consumption of high fat / high sugar foods suclsaft drinks, crisps and confectionery
and to reduce salt intakes. This work needs tadan particular on children, young
adults and lower socio-economic groups. Therdsis @ need to improve the quality of
the diet for older people living in institutions #®e nutritional status of this group is
particularly poor.

This document has been prepared for considerajidhebScientific Advisory Committee on Nutrition.does not necessarily represent
the final views of the Group or the policy of H&aRepartments and the Food Standards Agency.

64



28/06/06 SACN/06/16

References

1. Gregory J, Foster K, Tyler H and Wiseman Whe Dietary and Nutritional Survey of
British Adults HMSO (London: 1990).

2. Gregory J, Collins DL, Davies PSW, Hughes JM & &&aPC.National Diet and
Nutrition Survey: Children aged 1% to 4 Y2 yearsluvee 1: Report of the diet and
nutrition survey HMSO (London: 1995).

3. Finch S, Doyle W, Lowe C, Bates CJ, Prentice A,t8ars G & Clarke PCNational
Diet and Nutrition Survey: people aged 65 yearswer. Volume 1: Report of the diet
and nutrition surveyTSO (London: 1998).

4. Gregory J, Lowe S, Bates CJ, Prentice A, JacksonSmvithers G, Wenlock R & Farron
M. National Diet and Nutrition Survey: young peopledgdt to 18 years. Volume 1:
Report of the diet and nutrition survé000). TSO (London: 2000).

5. Henderson L, Gregory J, & Swan Bational Diet and Nutrition Survey: adults aged 19
to 64 years. Volume 1: Types and quantities aldamnsumedTSO (London: 2002).

6. Henderson L, Gregory J, Irving K & Swan Glational Diet and Nutrition Survey:
adults aged 19 to 64 years. Volume 2: Energy,ganotcarbohydrate, fat and alcohol
intake TSO (London: 2003).

7. Henderson L, Irving K, Gregory J, Bates CJ, Prenfi¢Perks J, Swan G & Farron M.
National Diet and Nutrition Survey: adults agedt®%4 years. Volume 3: Vitamin and
mineral intake and urinary analytesTSO (London: 2003).

8. Ruston D, Hoare J, Henderson L, Gregory J, Bate®@tice A, Birch M, Swan G &
Farron M. National Diet and Nutrition Survey: adults aged @9years. Volume 4:
Nutritional Status (anthropometry and blood anadytélood pressure and physical
activity. TSO (London: 2004).

9. Hoare J, Henderson L, Bates CJ, Prentice A, BitcBwan G, Farron M. National Diet
and Nutrition Survey: adults aged 19-64 years.u¥w 5: Summary report. TSO
(London: 2004)

10. Livingstone MBE, Prentice AM, Strain JJ, Coward Black AE, Barker ME, et al.
Accuracy of weighed dietary records in studiesief dnd healthBritish Medical
Journal 1990300:708-712.

11. Department of Health. Report on Health and &@&ubjects 41. Dietary Reference
Values for food energy and nutrients for the Unk@&agdom. HMSO (London, 1991)

12. Department of Health. Report on Health and &&ubjects 46. Nutritional Aspects of
Cardiovascular Disease. HMSO (London, 1994)

13. Scientific Advisory Committee on Nutrition. $ahd Health. TSO (London, 1993)

14. Department of Health. Report on Health and &@&ubjects 48. Nutritional Aspects of
the Development of Cancer. TSO (London, 1998)

15. Zohouri FV, Rugg-Gunn AJ, Fletcher ES, Hackd¥ Moynihan PJ, Mathers JC,
Adamson AJ. Changes in water intake of Northunmbaidolescents 1980 to 2000. Br
Dental J (2004) 196: 547-552

16. Food Standards Agency. Secondary analysis dS®IBdults 2000/01 for characteristics
of high fat, saturated fat and sugar consumersublshed.

This document has been prepared for considerajidhebScientific Advisory Committee on Nutrition.does not necessarily represent
the final views of the Group or the policy of H&aRepartments and the Food Standards Agency.

65



28/06/06 SACN/06/16

17. Expert Panel on detection, evaluation and treatrof high blood cholesterol in adults.
Executive summary of the third report of the naticcholesterol education program
(NCEP) expert panel on detection, evaluation agattnent of high blood cholesterol in
adults (Adult treatment panel Ill). JAMA 2001; 2§2486-2497

18. Stampfer MJ, Sacks FM, Salvini S, Willett WC ndekens CH. A prospective study of
cholesterol, apolipoproteins, and the risk of myde infarction. N Engl J Med (1991)
325 373-81

19. Bates CJ, Thurnham DI, Bingham SA, Margetts BM,sdalM. Biochemical Markers
of Nutrient Intake. InDesign Concepts in Nutritional Epidemiolo@) Edition. OUP
(Oxford, 1997) pp 170-240.

20. Harvey LJ, Armah CN, Dainty JR, Foxall RJ, Lewis, Ddngford NJ, Fairweather-Tait,
SJ. Impact of menstrual blood loss and diet on deficiency among women in the UK.
Br. J. Nutr. (200594 557-564

21. Glatzle D, Korner WF, Christellar F, Wiss O. thed for the detection of biochemical
riboflavin deficiency. Int J. Vit Nutr. Res. (19690: 166-183

22. Sauberlich HE, Skala JH, Dowdy REaboratory tests for the assessment of nutritional
status CRC Press (Cleveland, Ohio, 1974).

23. Sauberlich HEYitamin status: methods and findingsan NY Acad Sci (1974) 24:
444-454,

24. Department of Health. Report on Health and@@&ibjects 41. Nutrition and bone
health with particular reference to calcium an@wiin D. TSO (London,1998).

25. Bates CJ, Carter GD, O’Shea D, Jones J, Preftitea population study, can
parathyroid hormone aid the definition of adequatiemin D status? A study of people
aged 65 years and over from the British Nationat@nd Nutrition Survey. Osteoporos
Internat (2003)

26. World Health OrganizationNutritional AnaemiasTechnical Report Series: 503. WHO
(Geneva, 1972).

27. Dacie JV, Lewis SM.Practical Haematology 9" Edition. Churchill Livingstone
(Edinburgh, 2001).

28. Gibson S. Micronutrient intakes, micronutristatus and lipid profiles among young
people consuming different amounts of breakfastaisr further analysis of data from
the National Diet and Nutrition Survey of young pkoaged 4 to 18 years. Public
Health Nutrition (2003) 6(8) 815-820

29. Gibson S. How can we identify schoolgirls at ridkow iron status and what dietary
advice should we be giving? Report to the Foodd&ieds Agency (2003)

30. Thane C. A Review of the National Diet and NutrtiSurvey of Children Aged 1.5 to
4.5 Years, to Examine Intakes and Nutritional $tatulron, Zinc and Vitamin A.
Report to the Ministry of Agriculture, FisheriesdaRood (1999)

31. Thane C, Bates CJ, Prentice A. Risk factor¢of@riron intake and poor iron status in a
national sample of British young people aged 4-4&y. Public Health Nutrition (2002)
6 (5) 485-496

This document has been prepared for considerajidhebScientific Advisory Committee on Nutrition.does not necessarily represent
the final views of the Group or the policy of H&aRepartments and the Food Standards Agency.

66



28/06/06 SACN/06/16

32. Thane, C.W., Bates, C.J. and Prentice, A. (200#c'Aand vitamin A intake and status
in a national sample of British young people aged84;.’ European Journal of Clinical
Nutrition, 58: 363-375.

33. Steele JG, Sheiham A, Marcenes W, Walls AWN&tional Diet and Nutrition Survey:
people aged 65 years and ov&folume 2: Report of the oral health survéysO
(London, 1998).

34. Hinds K, Gregory JRNational Diet and Nutrition Survey: children age¥ 10 4%
years. Volume 2: Report of dental survéiMSO (London, 1995).

35. Walker A, Gregory J, Bradnock G, Nunn J, & WhiteNiational Diet and Nutrition
Survey: young people aged 4 to 18 years. Volunieport of the oral health survey.
TSO (London, 2000).

This document has been prepared for considerajidhebScientific Advisory Committee on Nutrition.does not necessarily represent
the final views of the Group or the policy of H&aRepartments and the Food Standards Agency.

67



28/06/06 SACN/06/16

Glossary

Lower Reference Nutrient Intake The intake of a nutrient which is likely to meeg th

(LRNI) needs of 2.5% of the population.

Estimated Average Requirement The intake which is likely to meet the needs of 50%
(EAR) of the population

Reference Nutrient Intake (RNI) The intake whicleamsidered sufficient to meet

the requirements of 97.5% of the population
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