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Preface

In recent years the role of meat as an important part of the diet has been
challenged. Not only with regard to animal welfare, climate and envi-
ronmental changes but also in relation to health issues.

Quantitative guidelines about optimal amounts of meat and meat
products in the habitual diet should be based on estimations on the ac-
tual diets. The Nordic countries conduct representative national dietary
surveys that can serve as a base for estimating the nutritional conse-
quences of changes in meat intake.

The Nordic Council of Ministers provided funding via a grant from the
Nordic Working Group for Diet, Food and Toxicology (NKMT) to four
Nordic countries to conduct a modeling study on the nutritional conse-
quences of change in the current habitual intake of meat and meat prod-
ucts. The present report is the result of this study. The study was headed
by the National Food Institute, Technical University of Denmark (Inge
Tetens, Camilla Hoppe, Ellen Trolle) with participation from Institute of
Basic Medical Sciences, University of Oslo, Norway (Lene Frost Ander-
sen, Torunn Holm Totland), National Food Agency, Sweden (Anna Karin
Lindroos , Eva Warensjo Lemming), and National Institute for Health
and Welfare, Finland (Anni Helldan).

Sgborg November 28th, 2012,

Gitte Gross
Head of Division of Nutrition,
The National Food Institute,

Technical University of Copenhagen






Summary

Based on a systematic review of the available literature and in particular
with reference to the evidence on the association between colorectal
cancer and meat consumption, The World Cancer Research Fund
(WCRF) recommended in 2007 that the dietary intake on red meat
should be limited and processed meat avoided. The personal recom-
mendation to individuals consuming meat was to consume less than 500
g red meat per week (equivalent to 70 g/d) with very little - if any -
processed meat. The specific public health goal was an average con-
sumption of red meat to be no more than 300 g of red meat per week
(equivalent to 43 g/d) and very little - if any processed meat.

The aim of this report was to assess the overall nutritional consequences
of lowering the daily consumption of meat from current intake to the level
suggested by the WCRF, with specific emphasis on processed meat.

Five scenarios were generated, and dietary modeling was conducted
for each of the four Nordic countries for women 18-75 y, men 18-75y,
children 4-9 y, and adolescents 10-17 y. Scenario 1 was the average
habitual diet; Scenario 2 was the average habitual diet where the habit-
ual red meat intake was reduced to 70 g/d and the intake of processed
meat intake was 0 g/d. The meat was substituted with X g white
meat/fish; Scenario 3 was the average habitual diet where the habitual
red meat intake was reduced to 70 g/d and the intake of processed meat
intake was 0 g/d. The meat was substituted with a proportional amount
of other food products but meat; Scenario 4 the average habitual diet
where the habitual red meat intake was reduced to 43 g/d and the in-
take of processed meat intake was 0 g/d. The meat was substituted with
X g white meat/fish; and Scenario 5 was the average habitual diet where
the habitual red meat intake was reduced to 43 g/d and the intake of
processed meat intake was 0 g/d. The meat was substituted with a pro-
portional amount of other food products but meat.

The present study showed that the average meat intake in the Nordic
countries in 18-75-y-old women and men, 4-9-y-old children, and 10-17-
y-old adolescents was not very high in comparison with the levels rec-
ommended by the WCRF. The largest change observed in the modelling of
the dietary intake to the levels recommended by the WCRF was the exclu-
sion of processed meat.



The overall impact on the average intake of nutrients that should be
limited in the diet and on the nutrients that should be increased in the
diet in relation to the nutrition recommendations differed little in the
different scenarios studied, where white meat and fish or other food
items substituted red meat and processed meat.

Despite methodological challenges when comparing nutritional data
from representative samples from four different countries, results were
markedly similar across countries

The present study suggests that the current habitual level of intake of
meat is not far from the level suggested by WCRF at individual level. The
greatest difference was the reduction in processed meat, with ne-
glectable nutritional consequences of this reduction.

10 Nutritional evaluation of lowering intake of meat



1. Background

Based on a systematic review of the available literature and in particular
with reference to the evidence on the association between colorectal
cancer and meat consumption, The World Cancer Research Fund
(WCRF) recommended in 2007 that the dietary intake on red meat
should be limited and processed meat avoided (World Cancer Research
Fund and American Institute for Cancer Research, 2007). The personal
recommendation to individuals consuming meat was to consume less
than 500 g red meat per week (equivalent to 70 g/d) with very little - if
any - processed meat. The specific public health goal was an average
consumption of red meat to be no more than 300 g of red meat per week
(equivalent to 43 g/d) and very little - if any processed meat. Amounts
are for weigt of meat as eaten.

In the Nordic countries meat and meat products are part of the tradi-
tional diets and contribute protein, readily available iron (heme iron),
zinc, selenium and a range of B-vitamins. Meat also provides fat, espe-
cially saturated fatty acids in varying amount depending on the animal
species and the specific cut from the animal and on the processing. Pro-
cessed meat products may contain relatively high amounts of sodium (as
salt). Like in other countries each of the Nordic countries has its own
food based dietary guidelines (FGDG). However, until the recent Norwe-
gian FBDG (Nasjonalt rad for ernaering, 2011), none of the Nordic coun-
tries had specific guidelines regarding the amounts of meat or meat
products as part of the existing FBDG. In order to form the basis for fu-
ture guidelines on meat intake, work is needed to estimate the nutri-
tional consequences of a change of the present meat intake to the level
suggested by the WCREF or to other levels.

1.1 Aim

The aim of this report was to assess the overall nutritional consequences
of lowering the daily consumption of meat from current intake to the
level suggested by the The World Cancer Research Fund, with specific
emphasis on processed meat.






2. Meat products and
constituents

In this report the term meat includes all animal flesh from mammals and
birds. The term red meat refers to flesh from beef, pork, lamb and goat.
The term white meat refers to meat from poultry like chicken and tur-
key. The term meat products include food items that completely or par-
tially are prepared by meat ingredients with the exception of whole,
coherent meat pieces. The term processed meat is used in relation to
meat and meat products that are salted, smoked, or treated in any other
way in order to prolong the shelf life. Meat and meat products that are
temperature treated (freezing or cooking) is not regarded as processed
meat in this context (World Cancer Research Fund and American Insti-
tute for Cancer Research, 2007).

Meat usually contains 20-35% protein (weight basis). Meat and meat
products can be important sources of vitamin Bs, vitamin By, iron, zinc
and selenium. There are large differences between different meat
sources and meat products concerning content of energy, fat, fatty acids,
and salt (Table 1). The fat content varies from below 1% to above 40%.
The fatty acid composition also varies between species. The percentage
of saturated fatty acids is approximately 30% of fat content in chicken,
35% in pork, 45-50% in lamb and beef. The percentage of trans fatty
acids is below 1% in chicken and pork, and approximately 4% in rumi-
nants such as beef and lamb. The content of salt is low in raw meat, but
is often high in processed meat products (Danish Food Composition
Databank, 2012).

Meat from wild animals is usually leaner, contains a larger percent-
age of polyunsaturated fatty acids and a smaller percentage of saturated
fat than meat from domesticated animals.



2.1 Contributions from meat to energy and nutrients

in the Nordic diets

Meat and meat products contribute with a number of nutrients to the
overall habitual diet. On average meat and meat products contribute
with 10-20% of the intake of fat and monounsaturated fatty acids, pro-
tein, vitamin A, several B vitamins, and iron, zinc and selenium in the
Danish, Finnish, Norwegian and Swedish diet (Table 2). In Denmark, the
contribution of especially fat soluble vitamins from meat is high in com-
parison to the other Nordic countries. This may be attributed to the rela-
tively high intake of liver paste, which has a high content of vitamin A.
Additionally, the intake of fish is lower in Denmark, resulting in a higher
contribution of vitamin D from meat in Denmark.

Table 1. Content of energy, fat and sodium in selected Danish (Danish Food Composition Data-
bank, 2012 and Swedish (National Food Agency, Sweden, Food Composition Table) meat and

meat products (values per 100 g food)

Energy, Fat, Saturated Mono Trans Sodium,
fat, un-saturated fatty
fat, acids,
kJ 4 4 4 4 mg
Denmark
Chicken, hen, flesh only 445 2.7 0.7 0.8 <0.1 52
Chicken, breast, boiled, sliced 475 3.2 0.8 1.1 <0.1 1120
Pork, liver paste, Danish, low fat 636 6.7 2.2 2.3 <0.1 802
Lamb, leg, average values, raw 704 9.8 4.5 3.6 0.6 66
Pork, collar, defatted, raw 757 12.2 4.4 5.0 <0.1 82
Pork, liver paste, Danish 989 19.2 6.7 8.0 <0.1 718
Bacon, sliced, raw 1076 214 7.5 9.3 <0.1 1225
Beef, entrecote, “cap on,” raw 1098 213 9.0 10.2 0.6 54
Pork, sausage, frankfurter 1144 23.2 8.4 10.7 <0.1 1164
Sausage, salami 2107 49.0 18.8 22.5 <0.1 1988
Sweden
Chicken, breast, boiled 625 4.0 1.1 1.6 na 430
Pork, liver paste, Swedish, low fat 767 9.0 3.2 3.9 na 600
Pork, collar, raw 717 11.2 49 4.6 na 57
Chicken, hen, flesh only 590 6.3 14 2.7 na 52
Pork, sausage, frankfurter 1146 215 7.9 10.4 na 850
Beef, boiled 723 5.4 2.2 2.4 na 194
Lamb steak, raw 555 5.9 3.0 2.2 na 66
Pork, liver paste, Swedish 1181 23.2 8.5 10.1 na 737
Bacon, sliced, raw 1441 32.8 13.7 14.8 na 820
Sausage, salami imported 2029 45.0 16.7 20.0 na 1850

“na” values are not available
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Table 2. Contribution of energy and macronutrients, vitamins and minerals from meat and poultry
in the Danish diet (Pedersen et al., 2010), the Finnish diet (Findiet 2007, unpublished results), the
Norwegian diet (Norkost3, 2006), and the Swedish diet (Riksmaten adults unpublished results,
2010) (% of total intake)

Energy Fat Fatty acids Carbohydrate Added Fibre Protein
sugar
SFA MUFA PUFA Trans

Denmark

Meat 10 20 18 25 11 11 - - - 25
Poultry 2 2 1 2 3 0 0 0 0 6
Finland

Meat 9 16 16 18 11 12 0.5 - - 20
Poultry 2 3 2 4 5 3 - - - 7
Norway

Meat 6 10 10 12 5 na - - - 14
Poultry 2 2 2 2 2 na - - - 7
Sweden

Meat 9 16 17 20 13 na 1 1 2 16
Poultry 2 3 2 3 2 na 0 0 0 6
“-" contribution is less than 0.5%,“na” values are not available
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Table 2 - continued. Contribution of energy and macronutrients, vitamins and minerals from meat and poultry in the Danish diet (Pedersen et al., 2010), the Finnish diet (Findiet

2007, unpublished results), the Norwegian diet (Norkost3), and the Swedish diet (Riksmaten, adults 2010, unpublished results) (% of total intake)

Fat soluble vitamins

Water soluble vitamins

Vit A Retinol  B-carotene Vit D Vit E Thiamine Riboflavin Niacin Vit B Folate Vit By, Vit C
Denmark
Meat 34 50 0 19 3 31 15 25 19 7 35 6
Poultry - - 0 1 1 2 2 7 5 1 3 1
Finland
Meat 1 1 - 4 3 24 9 19 19 1 13 -
Poultry 1 1 - 2 3 2 3 6 18 1 4 -
Norway
Meat 1 1 - - 2 11 7 na 10 1 13 -
Poultry - 1 - - 2 3 3 na 10 1 3 -
Sweden
Meat 8 11 - 9 6 17 14 20 13 3 17 3
Poultry 1 1 - 4 4 4 3 9 6 2 1 0
”-" contribution is less than 0.5%
Calcium Phosphorus Magnesium Iron Zinc lodine Selenium Potassium
Denmark
Meat 1 14 6 18 30 1 25 10
Poultry - 3 2 2 3 0 7 2
Finland
Meat 1 10 5 11 18 2 24 7
Poultry - 3 2 2 3 2 5 2
Norway
Meat 1 Na 4 11 na na na 6
Poultry - Na 2 1 na na na 2
Sweden
Meat 4 15 7 18 27 na 15 11
Poultry 0 4 3 2 3 na 6 3

nn

contribution is less than 0.5%,”na” values are not available



2.2 Trends in the supply of meat and meat products

2.2.1 Denmark

The annual per capita meat supply in Denmark increased during the
1970s and 1980s up to around 110 kg per capita per year in the 1990s
and around 2000. Hereafter the meat supply has decreased. The in-
crease was mainly due to the increase in supply of pork in the 1970s and
1980s. The supply of poultry has increased steadily from 3 kg per capita
per year in 1955 to 22 kg in 2006-2008 while the supply of cattle was
almost stable until the increase started in the 1990s. The decrease in the
supply of pork started around 2000. It is important to notice that there
was a large decrease from 2004 to 2005 in the supply of pork due to
changes in data handling. Overall, the recent years show a decrease in
supply of in all three types of meat and total meat consumption per capi-
ta was 83 kg in 2009 (Figure 1).

Figure 1. Per capita supply (kg/capita/y)

"
8
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Beef (yellow), pork (green), poultry (pink), other meat (blue) and total meat (red) in Denmark (Fagt
et al., unpublished results).
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2.2.2 Finland

According to the previous Findiet studies (Anttolainen et al., 1998; Man-
nisto et al., 2003; Paturi et al., 2008; Kleemola et al., 1992) the supply of
meat has been relatively constant over the past 20 years. When compar-
ing supply of different types of meat, it appears that the supply of red
meat and processed meat has decreased slightly over time and that the
intake of poultry has increased in the same period. However, according
to the supply statistics of Ministry of Agriculture and Forestry the per
capita supply of pork and poultry has increased during the past four
decades from 21 to 35 and 1 to 18 kg per capita per year. Supply of beef
has decreased slightly (Figure 2).

Figure 2. Per capita supply (kg/capita/y)
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Beef (yellow), pork (red), poultry (green) and eggs (blue) in Finland (Information Centre of the
Ministry of Agriculture and Forestry in Finland (Tike), 2012).

2.2.3 Norway

The supply of meat has increased considerably in Norway over a longer
period of time, from 53 kg in 1989 to 77 kg per capita per year in 2008
(Helsedirektoratet, 2011). However, since 2010, the meat supply has
decreased with almost 3 kg per capita per year (Figure 3). The supply of
white meat (poultry) increased from 5 to 18 kg per capita per year in the
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period 1989-2009, but decreased somewhat in 2010. Supply of red meat
(pork, cattle, sheep and goat) increased from 43 to 53 kg per capita per
year in the period 1989 to 2008, but has since decreased to 50 kg.

Figure 3. Per capita supply (kg/capita/y)
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Meat, incl. meat products (pink), red meat (red), and white meat (yellow), in Norway
(Helsedirektoratet, 2011).

2.2.4 Sweden

In Sweden the annual per capita total meat supply has increased from 51
kg in 1950 to about 85 kg in 2010 (Statens Jordbruksverk, 2012). Supply
of red meat increased from 59 kg in 1980 to 67 kg in 2010, while the

supply of white meat increased from approximately 5 kg to 18 kg in the
same period (Figure 4).
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Figure 4. Per capita supply (kg/capita/y)

Total meat (full line), pig (dotted line), cattle and veil (thin dashed line), and poultry (thick dashed
line), in Sweden (Statens Jordbruksverk, 2012).
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3. Materials and Methods

The nutritional consequences of the WCRF recommendations was eval-
uated in the light of the diet in selected Nordic countries. Representative
data on dietary intake and dietary patterns in the four participating
Nordic countries, Denmark, Finland, Norway and Sweden, were used to
estimate nutrient intakes in different age and sex groups at varying meat
intakes and especially the categorization of meat was evaluated. Actual
and recent meat intakes from the four participating countries were
modulated to various predetermined levels, including the recommended
level suggested by the WCRF and the nutritional consequences for
adults, children and adolescents were assessed using the present nutri-
tional recommendations (Nordic Council of Ministers, 2004) as the rec-
ommended level of nutrient intake.

It is expected that the present report can be used as a basis for setting
future specific meat and meat product guidelines. It is expected that the
results of the analyses will reflect the particular dietary patterns and
cultures in the different Nordic countries.

3.1 Description of estimation of meat intake in the
participating countries

3.1.1 Dietary data used in this project

Dietary data used in this project originate from four different countries.
(Table 3) provides an overview of the methods used to collect dietary
data, the period in which the dietary data were collected as well as the
age groups, number of participants and food composition tables used.



Table 3. Dietary data to be used in this project

Country  Dietary study Method Period Age groups N Food composi-
tion table
DK Danish National Survey 7 d dietary record 2005-2008 49y 298 Foodcomp.dk,
of Diet and Physical 10-17y 377 release 7.0
Activity, DANSDA 18-75y 2025
FI-1 FINDIET 2007 48 h recall 2007 25-74 2039 Fineli Nutrition
Database,
release 7
FI-2 Dietary habits and well- 48 h recall 2007-2008 7% graders (13— 306 Fineli Nutrition
being of secondary 14y) Database,
school pupils (DHWS) release 8
NO -1 Norkost 2*24 hrecalland 2010-2011 18-70y 1787 Norkost (based
Food propensity on the Norwe-
questionnaire gian Food
composition
table — 2006)
NO -2 Ungkost 2000 4 d dietary record 2000 4y 394 |Instiutt for
2001 8-10y 815 Ernzerings-
2001 12-14y 1009 forskning 1996
(based on the
Norwegian Food
composition
table — 1995)
SE-1 The Swedish National Open estimated 2003 4 y School 590 (4y) Livsmedelsda-
Dietary Survey — Riks- food diary over 4 children in: 889 (gr2) tabasen, ver.
maten children 2003 consecutive days grade 2 grade5 1016 (gr5) Riksmaten
children 2003
SE -2 The Swedish National Web-based 2010-2011 18-80y 1797 Livsmedelsda-

Dietary Survey — Riks-
maten adults 2010-11

dietary record for
4 consecutive
days

tabasen,
release Riks-
maten adults
2010

3.1.2 Participation rate and representativity

Denmark
Participation rate in the Danish National Survey of Dietary habits and
Physical Activity (DANSDA) 2003-2008 was 53%; 50.2 % for adults
(15-75 years of age) and 69.8 % for children (4-14 years of age). Partic-
ipants were recruited through the Central Office of Civil Registration,
using a random sample covering nationwide.

Finland
Participation rate in Findiet 2007 was 63% (Paturi et al, 2008). Findiet
is a part of a health survey called FINRISK which monitors risk factors of
chronic diseases regularly every 5 years. In the FINRISK study the repre-

sentative sample was a random sample from the Finnish Population

22
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Information System, stratified according to sex, 10-year age groups, and
the five geographical areas (Méannisto et al, 2012). Although the study
does not cover the whole of Finland, it is assumed that the situation in
non-studied areas does not critically differ from the areas being studied.
One third of the people invited to participate in the FINRISK study was
also invited to the Findiet 2007 study. It was tested statistically (t-test)
that the age, weight and daily amount of smoking occations were parallel
with the rest of the FINRISK participants (Paturi et al., 2008).

Participation rate for adolescents in the Dietary Habits and Well-
being of Secondary School Pupils survey was 52% (Hoppu et al., 2008;
Hoppu et al.,, 2010). Participants were from 12 secondary schools includ-
ing 77 classes located in three different cities. Initially 23 schools were
asked to join the study, and 12 of these schools entered the study with
the permission of the principal. It is possible that in this phase there
were more active schools and schools that were more favourable to-
wards development selected to the study. Although one common reason
for declining to participate was participation already in other studies.
Some schools did not justify their decision to be left out with any reason.

Random sampling was not used, but the study probably still de-
scribes quite well the situation with the young nowadays in Finland be-
cause there were different sizes of cities and diverse schools included.
There were several differences between the schools already at baseline.
City schools might have been different from suburban schools because of
the family backgrounds of the pupils. Also the emphasis on special edu-
cation such as music, languages or sports could affect the students to be
diverse in different schools.

Norway

In Norkost the invited sample was representative of the Norwegian popu-
lation aged 18-70 y. The adult participation rate was 37%. In Ungkost a
representative sample of schools were invited to participate. The partici-
pation rate for the 9-y-olds was 81%, and for the 13-y-olds 86%.

Sweden

In the Riksmaten Adults survey, the invited sample for the adults was
representative of the Swedish population and stratified on sex, age
group (18-30 years, 30-44 years, 45-64 years and 65-80 years) and
region. The participation rate was 36%.

In the Riksmaten Children survey, children that turned 4 years in 2003
and those who attended grade 2 or 5 during 2003 were invited to partici-
pate. When the sample was drawn income and educational level of the
family plus region were taken into account to get a representative sample
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in each age category. The participation rate was 64 % among the 4 year
olds, among the two- graders 74 % and among the five-graders 79 %.

3.1.3 Under- and over-reporting

Denmark

In the Danish National Surveys of Dietary Habits and Physical Activity
under-reporting was estimated according to the Goldberg method
(Goldberg et al.,, 1991) and expressed as the percentages having a ratio
between energy intake and basal metabolic rate (EI/BMR) below 1.1
was in 2003-2006 26% among adults (15-75 years of age) and 16%
among children (4-14 years of age).

Finland

In the Findiet report under-reporters were calculated as those subjects with
an energy intake below their calculated basal metabolic rate (men 34%,
women 41%). In this report only the nutrient intake distributions were
done so that the under-reporters were excluded, but the results were
shown also without the exclusion of under-reporters. (Paturi et al, 2008).
The exclusion of under-reporters from data had only a minor impact on the
results. Analyses for this report therefore included the under-reporters. In a
Findiet related study it was noticed that under-reporting was evenly dis-
tributed between different food items, which means that the ratio between
energy nutrients remained correct (Hirvonen et al., 1997).

The study on secondary school pupils included an intervention and
the 48 h recall was repeated in 2008. The energy intake did not change
when comparing results from years 2007 and 2008. This could reflect
the increasing under-reporting with aging because these are growing
children and thus it could have been assumed that the energy intake
would have increased. On the other hand it also indicates that under-
reporting has probably happened to a lesser extent — but was not taken
into consideration for the present report.

Norway

In Norkost, under- and over-reporting has been assessed on the basis of
values from (Black, 2000a; Black, 2000b), that participants who had a
EI/BMR under 0.96 were very likely to under-report energy intake, and
that those with EI/BMR > 2.49 were very likely to over-report energy
intake. It was found that 16% under-reported energy intake, and 1.5%
over-reported energy intake. The difference between the proportion of
women (17%) and men (15%) who were under-reporting was small.
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Sweden

In Riksmaten 2010-11 the degree of under- and over-reporting was
calculated according to Black (Black, 2000b). There was a probability of
under-reporting when EI/BMR<0.93 and of over-reporting when
EI/BMR>3.01. Based on these cut-offs under-reporting was 16% in
women and 21% in men. Over-reporting was very rare. In Riksmaten
children 2003 the degree of under-reporting was evaluated with the
Goldberg cut off (EI/BMR<1.06) and was 2% in the 4 year olds, 6% in
the 2nd graders and 25% in the 5th graders.

3.1.4 Description of meat intake

A description of the meat intake in the four different countries is provid-
ed in Table 4.

Table 4. Description of meat intake

Country Meat and meat groups by origin

Processed meat

Processing methods

DK Meat: beef, veal, pork, lamb, no Cold cuts, sausages, ham, Can be estimated from
venison. bacon, salami-type sausages, household purchases
Poultry: chicken, turkey, duck, blood- and liver-containing surveys into: smoked,
goose pates and sausages salted, other conservatives
Offal: liver and others

FI Meat: beef, pork, mutton, game. Cold cuts, sausages Can be estimated from the
Poultry: chicken, turkey. name of the product but it
Offal: liver has not been documented

in the database

NO-1 Open questions (24 h recall); all Open questions (24 h recall); all  Can be estimated, but are
types of meat are possibly report-  types of processed meat are not described in reports
ed. possibly reported.
KBS (KostBeregningsSystem) KBS (KostBeregningsSystem)
contains a wide range of different  contains a wide range of differ-
types of meats, and the database ent types of meats, and the
is continually updated database is continually updated

NO-2 Meat: beef, lamb, pork, moose, Sausages, ham, bacon, liver No information about
reindeer paste, salami processing methods
Poultry: chicken
Offal: liver

SE-1 Meat: beef, veal, pork, lamb, Cold cuts; sausages; ham and Salted, smoked or cured to
moose, reindeer, horse bacon; salami-type sausages; prolong self-life
Poultry: chicken, turkey, goose blood- and liver-containing
Offal: liver pates and sausages

SE-2 Meat: beef, veal, pork, lamb, Cold cuts; sausages; ham and Salted, smoked or cured to

moose, reindeer, horse, deer, roe
deer, wild boar, hare, rabbit.
Poultry: chicken, turkey, ostrich,
goose, duck, grouse, pheasant,
pigeon.

Offal: Liver, kidney, tongue, heart,
thymus

bacon; salami-type sausages;
blood- and liver-containing
pates and sausages

prolong self-life
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3.1.5 Shortdescription of data processing from meat to
nutrient intakes

In the present report, the amount of meat is reported in amount eaten.
The calculation procedure from raw to consumed weight is described
below for the different countries.

Denmark

The amount of meat (in grams) that is reported differs according to the
type of meat. Meat reported in raw weight includes meat (pork, beef,
lamb etc.), poultry, minced meat, and liver and the amount of meat eaten
is calculated with 20% weight loss from raw meat to amount as eaten.
Reported in product weight (as eaten) are processed meat like sausages,
cold cuts, slices of ham etc. and liver paste.

Intake of vitamins and minerals is presented without estimated losses.

Finland

The final amount of meat (in grams) that is reported differs regarding
the type of the meat. Meat reported in raw weight includes meat (pork,
beef, lamb etc.), poultry and minced meat, and the amount of meat eaten
is calculated with 20% weight loss from raw meat to amount as eaten.
Reported in product weight are processed meat like sausages, cold cuts
and slices of ham etc.

In this report nutrient losses have been taken into account for vita-
min A, vitamin C, vitamin B1, thiamine, niacin, folic acid, riboflavin and
pyridoxine only for processed meat products (Bergstrom, 1994). Be-
cause other food products are analysed as raw products no nutrient
losses are taken into account.

Norway
The final amount of meat (in grams) that is reported differs regarding of
type of meat. Estimated in raw weight from the Norwegian diet calcula-
tion system is meat (pork, beef, lamb etc.), poultry, minced meat. Then
raw meat weight is calculated with 20% weight loss to give amount as
eaten, which is presented in the present report. Reported in product
weight from the diet calculation system is processed meat like sausages,
meatballs, slices of ham etc,, liver paste, and ready meals.

Intake of vitamins and minerals is presented without estimated loss-
es from raw weight.

Nutrient supplements were not included in the calculations.
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Sweden

The final amount of meat (in grams) is reported in amount as eaten.
Retention factors used in the Swedish database takes into consideration
cooking method, food group and vitamin. The following vitamins are
recalculated: vitamin C, thiamine, riboflavin, vitamin B, Folate and Vit-
amin B1, (National Food Agency, 2012).

3.2 Manual for the modelling exercise

3.2.1 Scenarios

This manual contains a definition of meat and a specification of the rec-
ommendations of the World Cancer Research Fund to be used in the
modelling of the current habitual meat intake in Denmark, Finland,
Norway and Sweden to fulfil the WCRF in selected age groups when fol-
lowing the different scenarios (1-5) described below.

Definition of meat (used in the current project):

e Meat: all animal flesh from mammals and birds.

e Red meat: beef, pork, lamb and goat from domesticated animals and that
contained in processed foods

o White meat: poultry

o Processed meat: meat preserved by smoking, curing or salting, or addition of
chemical preservatives, including that contained in processed foods.

o Note: Fish is separate and wild game is not defined.
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The World Cancer Research Fund recommendation (2007):

o The personal recommendation to individuals consuming meat is to consume

less that 500 g red meat a week (70 g/d) with very little if any to be pro-

cessed meat.

o The specific public health goal was an average consumption of red meat to be

no more than 300 g of red meat per week (43 g/d) and very little - if any

processed meat.

The amounts are weight of meat as eaten.

Scenario 1
Scenario 2

Scenario 3

Scenario 4

Scenario 5

Scenario 1

Average habitual diet.

Average habitual diet where the habitual red meat intake is
reduced to 70 g/d and the intake of processed meat intake is 0
g/d. The meat is substituted with X g white meat/fish.

Average habitual diet where the habitual red meat intake is
reduced to 70 g/d and the intake of processed meat intake is 0
g/d. The meat is substituted with a proportional amount of oth-
er food products but meat.

Average habitual diet where the habitual red meat intake is
reduced to 43 g/d and the intake of processed meat intake is
0 g/d. The meat is substituted with X g white meat/fish.

Average habitual diet where the habitual red meat intake is
reduced to 43 g/d and the intake of processed meat intake is
0 g/d. The meat is substituted with a proportional amount of
other food products but meat.

Average habitual diet

Step 1.1

The habitual diet is segregated into the main food groups and age

groups. The segregation of the total habitual diet into food groups may
deviate slightly between countries. The important point is that the total
meat intake can be segregated into “Red meat”, “White meat” and “Pro-

cessed meat”.
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Step 1.2

The habitual dietary intakes at food group level are reported for adult
women (18-75 y) and men (18-75 y), children (4-9 y) and adolescents
(10-17y).

Step 1.3
The macronutrient distribution and the micronutrient intake are report-
ed for the selected age groups.

Scenario 2

Average habitual diet where the habitual red meat intake is reduced to
70 g/d and the intake of processed meat intake is 0 g/d. The meat is
substituted with X g white meat/fish.

Step 2.1

The red meat intake in the habitual diet is reduced to a total of 70 g red
meat/d and the intake of processed meat is reduced to 0 g/d. The missing
amount of meat (g) is substituted with 50 % white meat (poultry) and
50% fish. The type of poultry and fish and its preparation is to be chosen
in each country according to our knowledge of the habitual poultry/fish
intake. The information should be included as a food-note to tables.

Step 2.2
Follow step 1.2

Step 2.3
Follow step 1.3

Scenario 3

Average habitual diet where the habitual red meat intake is reduced to
70 g/d and the intake of processed meat intake is 0 g/d. The meat is
substituted with a proportional amount of other food products but meat.

Step 3.1

The red meat intake in the habitual diet is reduced to a total of 70 g red
meat/d and the intake of processed meat is reduced to 0 g/d. The miss-
ing amount of meat is substituted with a proportional amount of energy
of non-meat products to obtain the average energy intake level as the
habitual diet. The amount of non-meat should reflect the composition in
the national habitual diet.
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Step 3.2
Follow step 1.2

Step 3.3
Follow step 1.3

Scenario 4

Average habitual diet where the habitual red meat intake is reduced to
43 g/d and the intake of processed meat intake is 0 g/d. The meat is
substituted with X g white meat/fish.

Step 4.1

The red meat intake in the habitual diet is reduced to a total of 43 g red
meat/d and the intake of processed meat is reduced to 0 g/d. The missing
amount of meat (g) is substituted with 50% white meat (poultry) and
50% fish. The type of poultry and fish and its preparation is to be chosen
in each country according to our knowledge of the habitual poultry/fish
intake. The information should be included as a food-note to tables.

Step 4.2
Follow step 1.2

Step 4.3
Follow step 1.3

Scenario 5

Average habitual diet where the habitual red meat intake is reduced to
43 g/d and the intake of processed meat intake is 0 g/d. The meat is
substituted with a proportional amount of other food products but meat.

Step 5.1

The red meat intake in the habitual diet is reduced to a total of 43 g red
meat/d and the intake of processed meat is reduced to 0 g/d. The miss-
ing information amount of meat is substituted with a proportional
amount of energy of non- meat products to obtain the average energy
intake level as the habitual diet. The amount of non-meat should reflect
the composition in the national habitual diet.

Step 5.2
Follow step 1.2
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Step 5.3
Follow step 1.3

3.2.2 Calculation procedure

Denmark

Calculations were done for children 4-9 years (n=298), children 10-17
years (n=377), men 18-75 years (n=932), and women 18-75 years
(n=1093) from the 2005-2008 population in The Danish National Sur-
vey of Dietary Habits and Physical Activity. Dietary intakes were record-
ed for seven consecutive days in a pre-coded food record. The food com-
position table used was foodcomp.dk, ver. 7.0.

In our analyses, food intakes are divided into food groups and are re-
ported in eaten/cooked amounts. Intakes of vitamins and minerals are
calculated from raw food items. All intakes of vitamins and minerals
were without contribution from supplements.

Scenario 1

Scenario 1 represents an average diet for each of the four groups. Die-
tary intake is reported at food group level, and the macro- and micronu-
trient distributions in an average diet are presented.

Scenario 2

In scenario 2, the amount of red meat is reduced to 70 g per day (only men
and older boys consume more than 70g red meat) and processed meat is
reduced to 0 g per day (all groups). The removed amount (g) is distributed
to poultry and fish (50% on each). The total amount of foods and drinks
(g) is identical with that in Scenario 1, but the energy content differs.

Scenario 3

In scenario 3, the amount of red meat is reduced to 70 g per day (only
men and older boys consume more than 70g red meat) and processed
meat is reduced to 0 g per day (all groups). The removed energy from
red meat and processed meat is distributed proportionally on all other
food groups (incl. fish) in the average diet (scenario 1). The energy con-
tent in scenarios 1 and 3 are identical, but the amount (g) of foods and
drinks differs.
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Scenario 4

In scenario 4, the amount of red meat is reduced to 43 g per day (young
children consume less than 43 g of red meat, making scenarios 4 and 5
identical to scenarios 2 and 3, respectively, and therefore irrelevant for
this group) and processed meat is reduced to 0 g per day (all groups).
The removed amount (g) is distributed to poultry and fish (50% on
each). The total amount of foods and drinks (g) is identical with that in
Scenario 1 and 2, but the energy content differs.

Scenario 5

In scenario 4, the amount of red meat is reduced to 43 g per day (young
children consume less than 43 g of red meat, making scenarios 4 and 5
identical to scenarios 2 and 3, respectively, and therefore irrelevant for
this group) and processed meat is reduced to 0 g per day (all groups).
The removed energy from red meat and processed meat is distributed
proportionally on all other food groups (incl. fish) in the average diet
(scenario 1). The energy content in scenarios 1, 3 and 5 are identical, but
the amount (g) of foods and drinks differs.

Finland

Calculations were done for men (n=958) and women (n=1080) aged 25-
74 and for boys (n=136) and girls (n=170) aged 13 to 14. Both datasets
are based on 48h recall.

In Finnish studies and analyses the eaten foods are split in to food
items as they are in recipes and they are divided into the named food
groups. These food items are thus counted as raw material (raw meat,
raw vegetables etc.) and nutrient losses due to cooking processes are not
taken into account.

Calculations were started with counting the average intake of differ-
ent food groups in an average diet per grams and the average intake of
specific nutrients from the whole diet. Also the average intakes of stud-
ied nutrients from each food groups were calculated for each gender and
age groups. This information was used in calculations of scenarios 2-5.
The food composition table used was Fineli Nutrition Database, release 7
and 8. All intakes of vitamins and minerals were without contribution
from supplements.
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Scenario 1

This is the “habitual” situation of Finnish adult diet. Dietary intake is
reported at food group level and also the macro- and micronutrient dis-
tributions in an average diet are presented.

Scenario 2

In scenario 2 the amount of processed meat is reduced to 0 g per day
and the removed amount (g) is distributed to poultry and fish (50% on
each). The intake of red meat does not exceed 70 g/d in any of the popu-
lation groups and that is why only processed meat is substituted.

Scenario 3

In scenario 3 the amount of processed meat is reduced to 0 g per day
and the removed amount is substituted with most common non-meat
food items so that the energy intake does not change. Non-meat prod-
ucts are chosen according to what is used the most as grams (potato, rice
and pasta group, bread and cereals group, milk products and vegeta-
bles). The amounts of added non-meat products are balanced so that the
ratio of energy intake gained from each group does not change. The in-
take of red meat does not exceed 70 g/d in any of the population groups
and that is why only processed meat is substituted.

Scenario 4

In scenario 4 the amount of processed meat is reduced to 0 g per day
and the intake of red meat to 43g/d, if relevant (only adolescents and
men consume more than 43 g red meat per day). The removed amount
of red meat and processed meat is substituted with white meat and fish
(50% on each) so that the total gram does not change.

Scenario 5

In scenario 5 the amount of processed meat is also reduced to 0 g per
day and the amount of red meat is reduced to 43 g/d, if relevant (only
adolescents and men consume more than 43 g red meat per day). The
amount of reduced red meat products is substituted with non-meat
products so that the energy intake does not change. Non-meat products
are chosen according to what is used the most as grams (potato, rice and
pasta group, bread and cereals group, milk products and vegetables).
The amount of added non-meat products are balanced so that the ratio
of energy intake gained from each group is the same as in the beginning.
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Norway

Calculations were done for men (n=862) and women (n=925) aged 18-
70 years and children aged 9 (n=810) and 13 (n=1005) years. Data on
adults were based on two independent 24 hour dietary recalls (Norkost
3, 2010-2011), and data on children were collected using pre-coded
food diaries during 4 consecutive days (Ungkost, 2000).

In our studies and analyses the eaten foods are split into food items as
they are in recipes and they are divided into the named food groups. All
foods items are thus calculated as raw weight originally. For the purpose
of these analysis the food groups of red meat (see description of food
group below) and white meat (see description of food group below) was
calculated into cooked/prepared weight (ready to eat) by removing 20%
of the original weight. No recalculations to prepared/ready to eat weight
were estimated for the food group of processed meat (see description of
food group below) because most of the foods included in this group were
already in ready to eat weight. No recalculations to prepared/ready to eat
weight were estimated for any other foods than meat. All micronutrients
were kept as in the original foods, no losses are estimated.

Red meat includes meat from mammal animals including game and
whale meat. Minced meat from these animals and products made from
minced meat are also included. White meat includes meat from all birds
including duck and chicken, but excluding game. Minced meat from
these and products made from minced meat are also included. Processed
meat includes salted, preserved and canned red and white meat, includ-
ing sausages, ham, liver paste and other products of blood and innards.

Calculations were started with counting the average intake of macro-
and macronutrients from the different food groups in grams per day.
The food composition table used was Norkost3. All intakes of vitamins
and minerals were without contribution from supplements.

Sweden

Calculations were done with data from the two latest Swedish national
dietary surveys (Riksmaten) from 2003 in children and 2010-11 in
adults. We analysed data from children aged 4 and from grade 2 (age 8)
and grade 5 (age 11), in total 1232 girls and 1263 boys. In the adults
calculations were done in women (18-75 years, n=982) and men (18-75
years, n=762). The national survey in adults included individuals aged
18-80 years but for the present analyses those between 76 and 80 years
of age were excluded (n=53).
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For adults, dietary intakes were recorded in an internet-based die-
tary record for four consecutive days. The internet application contains
1900 food items and dishes. A printed portion guide, household
measures, numbers and grams were used to estimate the amounts eaten.
The application (version 04.1) is linked to the food composition data-
base (Livsmedelsdatabasen, version Riksmaten adults 2010-11) held at
the National Food Agency. All food items and dishes are linked to one
main food group (dishes are intact) and to one or more composite food
groups (dishes are broken into ingredients).

In the children, dietary intakes were recorded in an open written
food diary for four consecutive days. A printed portion guide, household
measures, numbers and grams were used to estimate the amounts eaten
and main food groups were available in the survey in children.

All intakes of vitamins and minerals were without contribution from
supplements.

Scenario 1

Scenario 1 represents an average diet of the Swedish population in men,
women and children. Dietary intake is reported at food group level, and the
macro- and micronutrient distributions of the average diet are presented.

Scenario 2

In scenario 2, the amount of red meat is reduced to 70 g per day, except
in women who consumed less than 70 g red meat, and processed meat is
reduced to Og per day (all groups). The removed meat amount (g) is
replaced with the same amount of poultry and fish (50% on each). The
total amount of foods and drinks (g) is identical with that in Scenario 1,
but the energy content differs.

Scenario 3

In scenario 3, the amount of red meat is reduced to 70 g per day, except in
women who consumed less than 70 g red meat, and processed meat is
reduced to Og per day (all groups). The removed energy from red meat
and processed meat is distributed proportionally on all other food groups
(incl. fish) in the average diet (scenario 1). The energy content in scenario
1 and 3 are identical, but the amount (g) of foods and drinks differs.
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Scenario 4

In scenario 4, the amount of red meat is reduced to 43 g per day and
processed meat is reduced to 0 g per day (all groups). The removed meat
amount (g) is replaced with the same amount of poultry and fish (50%
on each). The total amount of foods and drinks (g) is identical with that
in Scenario 1 and 2, but the energy content differs.

Scenario 5

In scenario 4, the amount of red meat is reduced to 43 g per day and
processed meat is reduced to 0 g per day (all groups). The removed en-
ergy from red meat and processed meat is distributed proportionally on
all other food groups (incl. fish) in the average diet (scenario 1). The
energy content in scenarios 1, 3 and 5 are identical, but the amount (g)
of foods and drinks differs.
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4. Results

Results for the five scenarios, for women, men, children and adoles-
cents from each of the four countries are provided in the appendix
(Table A1-A45).

4.1 Women

The habitual intake of meat and fish in Danish, Finnish, Norwegian and
Swedish women can be seen in (Table 5). The figures for women are
similar across the four countries with the lowest intake of fish in Den-
mark, and the highest intake of meat in Norway.

Table 5. Habitual diet of women, Scenario 1. Intake of meat and fish (avg. g/d)

Denmark 18-75y Finland 25-74y Norway 18-70y Sweden 18-75y

(n=1093) (n=1080) (n=925) (n=982)

Meat, total 86 76 100 89
Red meat 47 30 44 45
White meat 15 18 20 20
Processed meat 24 27 36 23
Fish 16 23 56 43

The distribution of macronutrients in the five scenarios for Danish, Fin-
nish, Norwegian and Swedish women can be seen in Table 6. The mac-
ronutrient distribution for women is similar across the four countries
with protein and carbohydrate intakes expressed as percentage of total
energy intake within the recommended range, and fat energy percentage
above 30 in the habitual diet. The distribution of macronutrients chang-
es very little throughout the five scenarios.



Table 6. Macronutrient distribution in women in Scenarios 1-5

Denmark 18- Finland 25— Norway 18- Sweden 18- NNR 2004

75y (n=1093) 74y (n=1080) 70y (n=925) 75y (n=982)
Scenario 1
Protein, E% 15.0 17.5 17.6 17.3 10-20
Fat, E% 344 314 355 355 30
Carbohydrate, E% 50.7 51.1 46.9 47.2 50-60
Scenario 2
Protein, E% 15.4 18.0 18.4 17.2 10-20
Fat, E% 334 31.1 342 353 30
Carbohydrate, E% 51.2 51.0 47.3 47.2 50-60
Scenario 3
Protein, E% 14.6 16.9 17.1 16.6 10-20
Fat, E% 33.1 30.1 34.1 35.0 30
Carbohydrate, E% 52.3 53.1 48.8 48.3 50-60
Scenario 4
Protein, E% 15.4 18.0 18.4 17.2 10-20
Fat, E% 344 31.1 342 353 30
Carbohydrate, E% 51.2 51.0 47.4 47.2 50-60
Scenario 5
Protein, E% 14.5 16.9 17.1 16.5 10-20
Fat, E% 33.0 30.1 34.1 34.8 30
Carbohydrate, E% 52.6 53.1 48.8 48.3 50-60

Table 7 provides data on energy intake and contribution of saturated fat
and intakes of selected micronutrients in women. The figures for women
are similar across the four countries with very little changes throughout
the five scenarios. Contributions from fat and saturated fat are higher
than recommendations (Nordic Council of Ministers, 2004), but do not
change markedly throughout the five scenarios. Intakes of vitamin D and
iron are in general below recommendations (Nordic Council of Minis-
ters, 2004), and do not change to any considerable degree with de-
creased intake of meat.
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Table 7. Energy and micronutrient intakes and contribution of fat and saturated fat in women in

Scenarios 1-5

Denmark 18- Finland 25— Norway 18— Sweden 18- NNR 2004
75y (n=1093) 74y (n=1080) 70y (n=925) 75y (n=982)
Scenario 1
Energy, MJ 7.9 6.6 8.0 7.4
Saturated fat, E% 13.6 11.2 13.8 135 <10
Vitamin Bg, mg 15 16 15 1.8 1.2
Vitamin By,, ug 4.5 4.7 6.0 5.0 2
Vitamin D, pug 3.0 5.5 4.9 6.4 7.5/10*
Iron, mg 9.0 10.2 9.9 9.5 15/9%*
Scenario 2
Energy, MJ 7.8 6.6 7.9 7.4
Saturated fat, E% 13.3 10.8 13.1 133 <10
Vitamin Bg, mg 15 16 1.6 1.8 1.2
Vitamin By, ug 4.6 5.4 6.2 53 2
Vitamin D, pg 39 6.7 55 7.1 7.5/10*
Iron, mg 8.7 10.2 9.4 9.4 15/9%*
Scenario 3
Energy, MJ 7.9 6.6 8.0 7.4
Saturated fat, E% 13.2 10.8 13.2 13.3 <10
Vitamin Bg, mg 1.5 1.5 1.5 1.9 1.2
Vitamin By, ug 4.0 4.6 55 5.1 2
Vitamin D, pg 29 55 5.1 6.5 7.5/10*
Iron, mg 8.8 10.4 9.6 9.7 15/9%*
Scenario 4
Energy, MJ 7.8 6.6 7.9 7.4
Saturated fat, E% 13.2 10.8 131 133 <10
Vitamin Bg, mg 1.5 1.6 1.6 1.8 1.2
Vitamin By, ug 4.6 5.4 6.2 53 2
Vitamin D, pg 4.1 6.7 55 7.2 7.5/10*
Iron, mg 8.7 10.2 9.3 9.4 15/9%*
Scenario 5
Energy, MJ 7.9 6.6 8.0 7.4
Saturated fat, E% 13.1 10.8 13.2 13.2 <10
Vitamin Bg, mg 1.5 1.5 1.5 1.9 1.2
Vitamin By, ug 4.0 4.6 55 5.1 2
Vitamin D, pg 29 55 5.1 6.5 7.5/10*
Iron, mg 8.8 10.4 9.6 9.7 15/9%*

*age>61 years, **post menopause

4.2 Men

The habitual intake of meat and fish in Danish, Finnish, Norwegian and
Swedish men can be seen in Table 8. The figures for men are similar
across the four countries with the lowest intake of fish in Denmark, and

the highest intake of meat in Norway.
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Table 8. Habitual diet of men, Scenario 1. Intake of meat and fish (avg. g/d)

Denmark 18-75y Finland 25-74y Norway 18-70y Sweden 18-75y

(n=932) (n=958) (n=862) (n=762)

Meat, total 141 128 156 137
Red meat 74 48 72 74
White meat 19 23 26 23
Processed meat 49 57 58 40
Fish 20 28 79 51

The distribution of macronutrients in the five scenarios for Danish, Finn-
ish, Norwegian and Swedish men can be seen in Table 9. The macronu-
trient distribution for men is similar across the four countries with fat
energy percentage above 30 and carbohydrate energy percentage below
50 in the habitual diet. The distribution of macronutrients changes very
little throughout the five scenarios.

Table 9. Macronutrient distribution in men in Scenarios 1-5

Denmark 18— Finland 25— Norway 18- Sweden 18— NNR 2004
75y 74y 70y 75y
(n=932) (n=958) (n=862) (n=762)

Scenario 1
Protein, E% 15.2 17.4 17.9 17.8 10-20
Fat, E% 36.6 33.6 355 353 30
Carbohydrate, E% 48.2 49.0 46.6 46.9 50-60
Scenario 2
Protein, E% 15.8 18.4 189 17.8 10-20
Fat, E% 35.0 32.8 33.8 35.0 30
Carbohydrate, E% 49.2 48.8 47.3 46.9 50-60
Scenario 3
Protein, E% 14.5 16.6 17.3 16.9 10-20
Fat, E% 344 31.0 335 343 30
Carbohydrate, E% 51.1 52.4 49.1 48.3 50-60
Scenario 4
Protein, E% 15.8 18.4 19.0 17.7 10-20
Fat, E% 348 32.7 334 34.7 30
Carbohydrate, E% 49.4 48.9 47.6 47.5 50-60
Scenario 5
Protein, E% 13.9 16.5 17.3 16.3 10-20
Fat, E% 33.8 30.8 335 33.6 30
Carbohydrate, E% 52.3 52.7 49.1 49.4 50-60

Table 10 provides data on energy intake and contribution of saturated
fat and intakes of selected micronutrients in men. The figures for men
are similar across the four countries with very little changes throughout
the five scenarios. Contributions from fat and saturated fat are higher
than recommendations (Nordic Council of Ministers, 2004), but do not
change markedly throughout the five scenarios. Intake of vitamin D are
below recommendations (Nordic Council of Ministers, 2004), in Danish
men, and do not change to any considerable degree with decreased in-
take of meat.
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Table 10. Energy and micronutrient intakes and contribution of fat and saturated fat in men in

Scenarios 1-5

Denmark 18-75y  Finland 25-74y  Norway 18-70y Sweden 18-75y  NNR 2004
(n=932) (n=958) (n=862) (n=762)
Scenario 1
Energy, MJ 104 8.9 10.9 9.4
Saturated fat, E% 14.4 12.0 13.7 13.5 <10
Vitamin Bg, mg 19 2.1 19 23 1.6
Vitamin By,, ug 6.5 6.6 89 6.0 2
Vitamin D, pg 3.8 7.5 6.7 7.6 7.5/10*
Iron, mg 11.5 13.3 12.6 11.5 9
Scenario 2
Energy, MJ 10.3 8.9 10.7 9.4
Saturated fat, E% 13.9 11.3 12.9 13.2 <10
Vitamin Bg, mg 2.0 2.2 21 23 1.6
Vitamin By, ug 6.5 8.0 8.8 6.6 2
Vitamin D, pg 5.8 10.2 7.7 8.9 7.5/10*
Iron, mg 10.8 134 11.8 113 9
Scenario 3
Energy, MJ 10.4 8.9 10.9 9.4
Saturated fat, E% 13.9 11.1 13.0 13.1 <10
Vitamin Bg, mg 1.9 2.0 1.9 24 1.6
Vitamin By, ug 53 6.5 7.9 6.2 2
Vitamin D, pg 3.7 7.6 7.1 7.7 7.5/10*
Iron, mg 10.9 13.7 121 11.7 9
Scenario 4
Energy, MJ 10.3 8.9 10.6 9.3
Saturated fat, E% 13.8 11.2 12.6 13.0 <10
Vitamin Bg, mg 2.0 2.2 2.2 23 1.6
Vitamin By, ug 6.7 8.1 9.0 6.9 2
Vitamin D, pg 6.8 10.4 8.1 9.7 7.5/10*
Iron, mg 10.6 133 11.4 111 9
Scenario 5
Energy, MJ 10.4 8.9 10.9 9.4
Saturated fat, E% 135 11.0 13.0 129 <10
Vitamin Bg, mg 1.8 2.0 1.9 2.4 1.6
Vitamin By, ug 4.9 6.4 7.9 6.2 2
Vitamin D, pg 3.7 7.6 7.1 7.8 7.5/10*
Iron, mg 10.8 13.7 121 11.9 9

*age 261 years

4.3 Children

The habitual intake of meat and fish in Danish, Norwegian and Swedish
children can be seen in Table 11. The figures for children are similar
across the four countries with the lowest intake of fish in Denmark, and
the highest intake of meat in Sweden.

Nutritional evaluation of lowering intake of meat

41



Table 11. Habitual diet of children, Scenario 1. Intake of meat and fish (avg. g/d)

Denmark 4-9y Finland Norway 9y Sweden 8y

(n=298) (n=810) (n=1479)

Meat, total 89 - 85 123
Red meat 39 - 38 79
White meat 11 - 7 16
Processed meat 40 - 39 28
Fish 11 - 27 18

The distribution of macronutrients in the five scenarios for Danish,
Norwegian and Swedish children can be seen in Table 12. The macronu-
trient distribution for children is similar across the three countries with
fat energy percentage above 30 in the habitual diet. The distribution of
macronutrients changes very little throughout the five scenarios.

Table 12. Macronutrient distribution in children in Scenarios 1-5

Denmark 4-9y Finland Norway 9y Sweden 8y NNR 2004
(n=298) (n=810) (n=1479)

Scenario 1
Protein, E% 14.0 - 14.1 15.0 10-20
Fat, E% 34.0 - 314 31.6 30
Carbohydrate, E% 52.0 - 54.5 534 50-60
Scenario 2
Protein, E% 14.7 - 15.1 14.8 10-20
Fat, E% 32.7 - 29.8 31.1 30
Carbohydrate, E% 52.6 - 55.1 53.5 50-60
Scenario 3
Protein, E% 13.5 - 13.6 15.3 10-20
Fat, E% 31.8 - 29.4 32.1 30
Carbohydrate, E% 54.7 - 57.0 54.4 50-60
Scenario 4
Protein, E% - - - 14.7 10-20
Fat, E% - - - 30.9 30
Carbohydrate, E% - - - 53.5 50-60
Scenario 5
Protein, E% - - - 15.5 10-20
Fat, E% - - - 32.6 30
Carbohydrate, E% - - - 55.2 50-60

Table 13 provides data on energy intake and contribution of saturated
fat and intakes of selected micronutrients in children. The figures for
children are similar across the three countries with very little changes
throughout the five scenarios. Contributions from fat and saturated fat
are higher than recommendations (Nordic Council of Ministers, 2004),
but do not change markedly throughout the five scenarios. Intakes of
vitamin D and iron are in general below recommendations (Nordic
Council of Ministers, 2004), and do not change to any considerable de-
gree with decreased intake of meat.
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Table 13. Energy and micronutrient intakes and contribution of fat and saturated fat in children in

Scenarios 1-5

Denmark 4-9y Finland Norway 9y Sweden 8y NNR 2004
(n=298) (n=810) (n=1479)
Scenario 1
Energy, MJ 8.0 8.3 9.4
Saturated fat, E% 14.4 13.7 14.3 <10
Vitamin Bg, mg 1.3 - 1.5 1.0
Vitamin By,, ug 5.0 - 4.4 1.3
Vitamin D, pg 23 2.8 4.4 7.5
Iron, mg 8.0 8.8 8.3 9
Scenario 2
Energy, MJ 7.9 8.2 9.4
Saturated fat, E% 13.8 12.9 14.0 <10
Vitamin Bg, mg 1.4 - 1.5 1.0
Vitamin By,, ug 5.0 - 4.8 1.3
Vitamin D, ug 3.6 - 33 5.2 7.5
Iron, mg 7.5 - 8.4 8.0 9
Scenario 3
Energy, MJ 8.0 - 8.3 9.4
Saturated fat, E% 13.7 - 12.9 14.6 <10
Vitamin Bg, mg 1.3 - - 1.5 1.0
Vitamin By, pg 4.1 - - 4.5 13
Vitamin D, ug 2.2 - 3.0 4.5 7.5
Iron, mg 7.6 - 8.4 8.4 9
Scenario 4
Energy, MJ - - - 9.4
Saturated fat, E% - - - 13.8 <10
Vitamin Bg, mg - - - 1.5 1.0
Vitamin By, pg - - - 5.0 1.3
Vitamin D, pg - - - 5.8 7.5
Iron, mg - - - 79 9
Scenario 5
Energy, MJ - - - 9.4
Saturated fat, E% - - - 14.8 <10
Vitamin Bg, mg - - - 1.5 1.0
Vitamin By, pg - - - 5.6 1.3
Vitamin D, pg - - - 4.5 7.5
Iron, mg - - - 8.6 9

4.4 Adolescents

The habitual intake of meat and fish in Danish, Finnish, Norwegian and
Swedish adolescents can be seen in Table 14. The figures for adolescents
are similar across the four countries with the lowest intake of fish in

Denmark, and the highest intake of meat in Sweden.
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Table 14. Habitual diet of adolescents, Scenario 1. Intake of meat and fish (avg. g/d)

Denmark 10-17y Finland 13-14y Norway 13y Sweden 11y

(n=377) (n=306) (n=1005) (n=1016)

Meat, total 104 95 95 135
Red meat 57 44 51 89
White meat 15 23 8 17
Processed meat 32 28 36 30
Fish 9 15 24 19

The distribution of macronutrients in the five scenarios for Danish, Finn-
ish, Norwegian and Swedish adolescents can be seen in Table 15. The
macronutrient distribution for adolescents is similar across the four
countries with fat energy percentage above 30 in the habitual diet. The
distribution of macronutrients changes very little throughout the five
scenarios.

Table 15. Macronutrient distribution in adolescents in Scenarios 1-5

Denmark 10— Finland 13— Norway 13y Sweden 11y NNR 2004
17y 14y (n=1005) (n=1016)
(n=377) (n=306)

Scenario 1
Protein, E% 14.5 16.3 14.2 15.7 10-20
Fat, E% 329 29.9 30.6 31.5 30
Carbohydrate, E% 52.5 53.7 55.2 52.8 50-60
Scenario 2
Protein, E% 15.1 16.9 15.1 15.6 10-20
Fat, E% 31.7 29.3 29.4 323 30
Carbohydrate, E% 53.2 53.7 55.5 54.0 50-60
Scenario 3
Protein, E% 14.1 15.8 13.8 16.0 10-20
Fat, E% 31.4 28.4 29.0 323 30
Carbohydrate, E% 54.5 55.6 57.3 54.0 50-60
Scenario 4
Protein, E% 15.1 16.9 15.1 15.2 10-20
Fat, E% 31.6 29.2 29.3 30.7 30
Carbohydrate, E% 53.3 53.8 55.6 52.8 50-60
Scenario 5
Protein, E% 13.7 15.7 13.8 16.2 10-20
Fat, E% 31.1 28.1 29.0 32.7 30
Carbohydrate, E% 55.2 56.1 57.3 54.7 50-60

Table 16 provides data on energy intake and contribution of saturated
fat and intakes of selected micronutrients in adolescents. The figures
for adolescents are similar across the four countries with very little
changes throughout the five scenarios. Contributions from fat and sat-
urated fat are higher than recommendations (Nordic Council of Minis-
ters, 2004), and do not change markedly throughout the five scenarios.
Intakes of vitamin D and iron are in general below recommendations
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(Nordic Council of Ministers, 2004), and do not decreased noticeably
with decreased intake of meat.

Table 16. Energy and micronutrient intakes and contribution of fat and saturated fat in adoles-

cents in Scenarios 1-5

Denmark 10- Finland 13- Norway 13y Sweden 11y NNR 2004
17y 14y (n=1005) (n=1016) (F/M)
(n=377) (n=306)
Scenario 1
Energy, MJ 8.5 7.4 8.9 7.4
Saturated fat, E% 13.8 11.0 13.5 14.0 <10
Vitamin Bg, mg 1.5 1.8 - 1.5 1.1/1.3
Vitamin By, ug 4.6 4.5 - 4.4 2/2
Vitamin D, pg 2.4 5.7 25 4.1 7.5
Iron, mg 8.7 9.6 9.4 8.3 15/11
Scenario 2
Energy, MJ 8.4 7.4 8.8 7.3
Saturated fat, E% 13.8 10.6 12.8 13.9 <10
Vitamin Bg, mg 1.5 1.9 - 1.6 1.1/1.3
Vitamin By,, ug 4.6 5.1 - 4.8 2/2
Vitamin D, pg 3.7 6.7 3.0 5.2 7.5
Iron, mg 8.3 9.6 9.1 8.1 15/11
Scenario 3
Energy, MJ 8.5 7.4 8.9 7.4
Saturated fat, E% 13.4 10.5 12.9 14.4 <10
Vitamin Bg, mg 1.4 1.8 - 1.6 1.1/1.3
Vitamin By,, pg 39 4.5 - 4.4 2/2
Vitamin D, pg 2.3 5.8 2.6 4.2 7.5
Iron, mg 8.4 9.7 9.1 8.5 15/11
Scenario 4
Energy, MJ 8.4 7.4 8.8 7.3
Saturated fat, E% 13.3 10.5 12.7 135 <10
Vitamin Bg, mg 1.5 1.9 - 1.5 1.1/1.3
Vitamin By,, pg 4.8 5.2 - 5.0 2/2
Vitamin D, pg 43 6.9 3.1 5.7 7.5
Iron, mg 8.2 9.5 9.0 7.8 15/11
Scenario 5
Energy, MJ 8.5 7.4 8.9 7.4
Saturated fat, E% 13.2 10.4 129 14.6 <10
Vitamin Bg, mg 1.4 1.8 - 1.6 1.1/1.3
Vitamin By, pg 3.8 4.5 - 4.5 2/2
Vitamin D, pg 2.3 5.8 2.6 4.2 7.5
Iron, mg 8.3 9.6 9.1 8.6 15/11
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5. Discussion

5.1 Main findings

The habitual intakes of meat and fish for women, men, children and ado-
lescents differed across the four Nordic countries involved in the present
project with the highest intake of meat in Norway, and the lowest intake of
fish in Denmark for adults and with the highest intake of meat in Sweden,
and the lowest intake of fish in Denmark for children and adolescents.

The macronutrient distribution for women, men, children and ado-
lescents was quite similar across the four countries with fat energy per-
centage above 30, and carbohydrate energy percentage below 50 for all
except Danish and Finnish women, in the habitual diet. The distribution
of macronutrients changed very little throughout the five scenarios,
where scenario 1 was the average habitual diet and the following sce-
narios mirrored the levels of meat intake recommended by the World
Cancer Research Fund (WCRF) as the personal recommendation and the
public health goal, respectively; scenario 2 was the average habitual diet
where the habitual red meat intake was reduced to 70 g/d and the in-
take of processed meat intake was 0 g/d. The meat was substituted with
X g white meat/fish; scenario 3 was the average habitual diet where the
habitual red meat intake was reduced to 70 g/d and the intake of pro-
cessed meat intake was 0 g/d. The meat was substituted with a propor-
tional amount of other food products but meat; scenario 4 the average
habitual diet where the habitual red meat intake was reduced to 43 g/d
and the intake of processed meat intake was 0 g/d. The meat was substi-
tuted with X g white meat/fish; and scenario 5 was the average habitual
diet where the habitual red meat intake was reduced to 43 g/d and the
intake of processed meat intake was 0 g/d. The meat was substituted
with a proportional amount of other food products but meat.

Regarding intakes of micronutrients and contribution of fat and satu-
rated fat, the figures for women, men, children and adolescents were
similar across the four countries with surprisingly little changes
throughout the five scenarios. Contributions from fat and saturated fat
were higher than recommended (Nordic Council of Ministers, 2004), but
did not change markedly throughout the five scenarios. Mean intakes of
vitamin D were below recommendations (Nordic Council of Ministers,



2004), in women, children and adolescents, and Danish men, and did not
decrease with reduced intakes of meat. Mean intakes of iron were below
recommendations (Nordic Council of Ministers, 2004) in women, chil-
dren and adolescents, and did not decrease noticeably with reduced
intake of meat.

The present study showed that the dietary intake of meat and meat
products in the four Nordic countries estimated with the applied dietary
methods was relatively low - and actually so low in comparison with the
recommended levels suggested by the WCRF that the modeling applied
in the present study meant relatively low reductions of intake of meat
and meat products.

Only men from Denmark, Sweden, and Norway had average habitual
daily intakes of red meat exceeding 70 g as well as Swedish children and
adolescents. Thus, all women and most children and adolescents as well
as men from Finland had average mean habitual daily intakes of red
meat below 70 g.

5.2 Intake of meat and meat products and health

The basis for the WCRF recommendations was a systematic literature
review mainly based on prospective cohort studies. WCRF concluded
that there is convincing evidence that both red meat and processed meat
increase risk of developing colorectal cancer (World Cancer Research
Fund and American Institute for Cancer Research, 2007). A dose-
response relationship was found in cohort studies. However, since the
evidence originates from epidemiological studies, they do not document
unambiguously that the relationship is causal (The German Federal In-
stitute for Risk Assessment, 2009). And, in several later reviews of pro-
spective epidemiological studies on an association between colorectal
cancer and red and processed meat as well as in meta-analyses (Alexan-
der and Cushing, 2011; Chan et al.,, 2011; Smolinska and Paluszkiewicz,
2010; Alexander et al, 2010; Chan et al., 2011; Magalhaes et al., 2012;
Bastide et al., 2011; Alexander et al.,, 2011; Chan et al., 2011; Larsson and
Wolk, 2006), it was concluded that there is a significant association, but
that there is probably insufficient evidence to conclude a causal relation-
ship. This has left the discussion open as to the recommended level of
intake of meat and meat products.

Other systematic reviews from FAO/WHO and American Dietetic As-
sociation have concluded that there is convincing (Food and Agriculture
Organization World Health Organization, 2009) or probable (Van et al,

48 Nutritional evaluation of lowering intake of meat



2008) evidence that saturated fatty acids increase risk of coronary heart
disease. Furthermore, WHO/FAO (Food and Agriculture Organization
World Health Organization, 2009) concluded that there is probable evi-
dence that intake of trans fatty acids increase the risk for developing
type 2 diabetes, and that there is possible evidence that intake of satu-
rated fatty acids increase the risk for developing type 2 diabetes.

The studies that have formed the basis of these expert reports often
are derived from other countries than the Nordic countries. This signi-
fies that the studies are mainly derived from populations with different
lifestyles, including different dietary intakes. Also, most of the studies
have used FFQs as dietary assessment methods to assess food and nutri-
ent intakes. It is well recognized that FFQs are suitable and largely ap-
plied in large population studies - however, they may suffer from vari-
ous drawbacks such as the lack of specificity of food products assessed
(Thompson and Subar, 2008).

5.3 Intake of meat and meat products and nutrients

The mechanisms for possible adverse health effects of meat and meat
products are mainly related to nutrients such as saturated fat, trans fat,
and chemicals produced during processing such as nitroso compounds,
heterocyclic amines, polycyclic aromatic hydrocarbons, and sodium (Na)
and iron (Fe) (World Cancer Research Fund and American Institute for
Cancer Research, 2007; Bastide et al, 2011). At the same time, the mecha-
nisms for the beneficial health effects of meat and meat products are also
related to their contribution of certain nutrients such as protein, Fe, Zn
(Stoltzfus, 2001; Tetens et al.,, 2007; World Health Organization Food and
Agriculture Organization and United Nations University, 2007). Thus, the
intake of nutrients associated with meat intake - those that we are rec-
ommended to reduce and those that we are recommended to increase -
are to be weighed together (Millward and Garnett, 2010).

The value of meat as a rich source of bioavailable macro- and micro-
nutrients is distinct, and the nutritional value of meat and meat products
should be based on an overall weighing of both nutrients that are sup-
plied in too high amounts and too low amounts according to current
recommendations. Many meat products are a major source of saturated
fat in the diet and a high intake of saturated fat has convincingly been
linked to the circulatory diseases associated with increasing BMI. Con-
sumption of red and processed meat has been associated with an in-
creased risk of colorectal cancer in adults (World Cancer Research Fund
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and American Institute for Cancer Research, 2007), however not in all
studies (Key et al, 2009).

The literature on the effects of meat intakes in children is remarkably
restricted. In low-income countries, there is little difference in linear
growth between children with negligible amounts of dietary meat or
with meat-free lacto-ovo vegetarian diets and that of the omnivore
healthy population (Sanders, 1999; O'Connell et al.,, 1989). However, for
vegan preschool children, slower growth has been observed (Sanders
and Manning, 1992).

Inadequate intakes of bioavailable iron may result in deficiency in
tissue iron, which may be one of the causes of anaemia (iron-deficiency
anaemia). However, anaemia may also be caused by vitamin B12 and
folate deficiency. Impaired work performance in adults, and poor motor
and possibly cognitive development in children are possible long-term
adverse consequences of severe iron-deficiency and anaemia. Addition-
ally, increased perinatal, maternal and child mortality may be caused by
very severe deficiency and anaemia (Stoltzfus, 2001).

Regulation of iron homeostasis occurs only through regulation of iron
absorption, as there are no specific excretory pathways in the body for
iron. Absorption of heme-iron, which is mainly found in meat and meat
products, depends only to a small degree on the composition of the food.
The absorption of non-heme-iron, which is found mostly in vegetable
food sources, is highly dependent on the content of vitamin C, and mus-
cle protein (meat, fish), that increases absorption and of the content of
calcium, phosphates, especially phytate and certain polyphenols, that
inhibits absorption (Scientific Advisory Committee on Nutrition, 2010).
Additionally, the absorption of iron is highly dependent of the iron sta-
tus of the individual with very little absorption if iron stores are replete
(Hunt and Roughead, 2000).

Meat intake is an important determinant of iron stores, with lower
serum ferritin concentrations in vegetarians compared with omnivores
(Donovan and Gibson, 1995). However, vegetarians do not have a great-
er incidence of iron-deficiency anaemia than omnivores (Hunt, 2002).

When meat is part of the diet, it may have a marked influence on
overall dietary protein content (Table 2), and in addition will also im-
prove overall dietary protein quality in terms of digestibility and biolog-
ical value. Protein digestibility corrected amino acid score (PDCAAS) is
higher for meat than for many plant protein sources. However, for many
mixed plant-food-based diets, PDCAAS is high. Diets based on cereals, or
especially on starchy roots only, and little else will have a low PDCAAS
(Schaafsma, 2000).
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Elderly adults are the group most vulnerable to low-protein diets be-
cause they are the group with the highest protein requirement relative
to energy requirements because of a higher reduction in energy re-
quirements than protein requirements with increasing age. Dietary pro-
tein has been associated with both favourable anabolic influences on
bone health through insulin-like growth factor-1 and unfavourable in-
fluences on bone health as a source of acid due to oxidation of S-
containing amino acids, cysteine and methionine, which may induce a
calciuria (World Health Organization Food and Agriculture Organization
and United Nations University, 2007). However, the balance between
these effects is still being debated.

5.4 Our results - dietary patterns

The present study showed that the dietary intake of meat and meat
products estimated with the applied dietary methods was relatively low
- and actually so low in comparison with the recommended levels sug-
gested by the WCRF that the modeling applied in the present study
meant relatively low reductions of intake of meat and meat products.

Only men from Denmark and Sweden (74 g), and Norway (72 g) had
average habitual daily intakes of red meat exceeding 70 g as well as
Swedish children (79 g) and adolescents (89 g). Thus all women and
most children and adolescents as well as men from Finland (48 g) had
average habitual daily intakes of red meat below 70 g.

In the present study, the macronutrient distribution for the average
habitual diet for women, men, children and adolescents was rather simi-
lar across the four countries with fat energy percentage above the rec-
ommendation of 30 (Nordic Council of Ministers, 2004), and carbohy-
drate energy percentage below the recommended range of 50-60 (Nor-
dic Council of Ministers, 2004) for all except Finnish women, in the
habitual diet. The distribution of macronutrients changed very little
throughout the five scenarios. Energy percentage of saturated fat in the
habitual diet varied from 11 to 15, which is above the recommendation
of <10 (Nordic Council of Ministers, 2004), and it remained within this
range in all five scenarios. Protein energy percentages was within the
recommended range of 10-20 (Nordic Council of Ministers, 2004) in the
average habitual diet of all four countries in women, men, children and
adolescents, and it remained within this recommended range through-
out the five scenarios.
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In the present study, data for elderly were not being analysed sepa-
rately as we only had data for men and women to the age of 75 years.

5.5 Our results - nutrients

In the present study no decrease in protein energy percentages in the
different scenarios of decreased intake of meat in either women, men,
children or adolescents was seen and all protein energy percentages
were within the recommendations (Nordic Council of Ministers, 2004).
Overall there seems to be little nutritional concern among the general
population in the age range from 4 to 75 years of age in the 4 Nordic
countries for lower protein intakes with reduced meat consumption to
the level suggested by the WCRF.

In the present study, habitual intakes of vitamin D were far below
recommendations (Nordic Council of Ministers, 2004) for children, ado-
lescents, women, and for Danish men in the present study. The estimat-
ed intake of vitamin D differed little through the five different scenarios
of reduced meat intake. However, in scenarios 2 and 4, where the reduc-
tion of meat intake was substituted by similar amounts of white meat
and fish, the intake of vitamin D increased, although not meeting the
recommended levels.

Habitual intakes of iron were below recommendations (Nordic Coun-
cil of Ministers, 2004) for children, adolescents, and for Danish women,
but not for men. The estimated intake of iron differed remarkably little
between the five different scenarios of reduced meat intake. Thus, re-
ducing red meat intake to 70 g/d or 43 g/d and reducing intake of pro-
cessed meat to 0 g/d has little impact on total iron intakes. However, it
has to be considered that bioavailability of iron in the diet may decrease
with the decreased meat intake. This aspect was not possible to study
further in the present project with the data available.

5.6 Methodological issues

In all four countries, data were provided from representative national
samples, which makes this study unique. However, the year of data col-
lection varied from 2000 in Norwegian children to 2010-2011 in Nor-
wegian and Swedish adults. The participation rate differed from 36%
and 37% in adults in Sweden and Norway, respectively to 83% in Nor-
wegian children. It is of note that the four countries evaluated under-
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reporting and over-reporting differently. However, the degree of under-
reporting/over-reporting was comparable in the data.

The dietary assessment methods used in this project differed across
the four countries. Three countries used food record with either seven
days (Denmark) or four days (Sweden, Norway’s UNGKOST), and two
countries used recalls with either 48 hours (Finland) or 2x24 non-
consecutive hours (Norway’s Norkost). Different age groups, especially
in children and adolescents, were included in the study. Further, it
should be noted that the four countries have used their country specific
food composition databases in the processing of data.

The aim of this study was to estimate the overall nutritional conse-
quences of reducing meat intake at group level. No attempts were there-
fore taken to do any further modelling to estimate whether the propor-
tion of individuals with low nutrient intakes would increase if average
meat intake is reduced. However, reducing average red and processed
meat intake from the current level to the WCRF population level of 300 g
per week only changed average nutrient intakes marginally suggesting
that the proportion of participants in these representative studies with a
poor nutrient intake would not increase substantially.

Although dietary modelling and calculations were carried out similarly
in the four Nordic countries, there were some differences in the approach
of calculating meat weight across the countries. In Denmark, Finland and
Norway, the calculation of the final amount of meat consumed (in grams)
differed by type of meat. Meat, poultry, minced meat and liver were re-
ported in raw weight and 20% weight loss was used to convert the
amount of raw meat to amount as eaten. Processed meat like cold cuts
sausages, slices of ham etc. and liver paste was reported in product weight
(as eaten). In Sweden, the final amount of meat (in grams) was reported
as eaten for all types of meat. Another difference was that Denmark and
Norway did not consider nutrient losses from cooking, whereas Finland
and Sweden did. These methodological differences should be kept in mind
when comparing mean values across the countries, but it is considered
that these differences will not influence the final conclusions since the
scenarios are compared within each country.

Categorization of meat and meat products used in this project was
based on the WCFR categorization, which however, is very broad, and
mainly based on food frequency questionnaires (FFQs) as dietary as-
sessment methods to assess food and nutrient intakes. Therefore, it was
necessary to consider this aspect further in relation to this project. In
this project the specific products available in the Nordic countries, espe-
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cially with respect to the processed meat products, was taken into con-
sideration in the categorization of meat products (Table 4).

The issue on reducing processed meat is not merely related to a re-
duction in nutrient intake, but also to other issues, since a restriction of
intake of processed meat may in general result in restriction of intake of
salt and saturated fat. Processed meat may also contain sodium nitrate
and their long-time storage may yield cholesterol oxidation products
(Santarelli et al, 2008).
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6. Conclusion

With the aim to assess the overall nutritional consequences of lowering
the average daily consumption of meat from current intake to the levels
suggested by the WCRF with special emphasis on processed meat, the
present study showed that the average meat intake in the Nordic coun-
tries in 18-75-y-old women and men, 4-9-y-old children, and 10-17-y-
old adolescents was not very high in comparison with the levels recom-
mended by the WCRF. The largest change observed in the modelling of
the dietary intake to the levels recommended by the WCRF was the ex-
clusion of processed meat.

The overall impact on the average intake of nutrients that should be
limited in the diet and on the nutrients that should be increased in the
diet in relation to the nutrition recommendations differed little in the
different scenarios studied, where white meat and fish or other food
items substituted red meat and processed meat.

Despite methodological challenges when comparing nutritional data
from representative samples from four different countries, results were
markedly similar across countries

The present study suggests that the current habitual level of intake of
meat is not far from the level suggested by WCRF at individual level. The
greatest difference was the reduction in processed meat, with neglecti-
ble nutritional consequences of this reduction.
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9. Sammenfatning

The World Cancer Research Fond (WCRF) anbefalede i 2007, at forbru-
gernes indtag af rgdt kgd begraenses og at forarbejdet kgd helt undgas.
Anbefalingen var baseret pa en systematisk gennemgang af den tilgeen-
gelige litteratur om sammenhaengen mellem kgdforbrug og kreeft, iseer
tarmkreeft. Anbefalingen til enkeltpersoner var at indtage mindre end
500 g rgdt kad pr. uge, svarende til 70 gram pr. dag og med meget lidt -
hvis noget- forarbejdet kgd. Anbefalingen pa gruppeniveau var et gen-
nemsnitligt forbrug af rgdt ked pa hgjst 300 g redt ked pr. uge, svarende
til 43 gram pr. dag og meget lidt - hvis noget - forarbejdet kgd. Rgdt kgd
betegner kgdet fra dyr med fire ben, for eksempel svin, kveeg, far, geder,
radyr mm. Forarbejdet kgd betegner kagd, der er behandlet ved for ek-
sempel saltning, lagring rygning, eller tilsat konserveringsmidler, for
eksempel kgdpalaeg i form af skinke og pglse og bacon.

DTU Fgdevareinstituttet har i en ny undersggelse vurderet de ernee-
ringsmeaessige konsekvenser af at efterleve anbefalingen for befolkningen i
de fire nordiske lande Norge, Sverige, Finland og Danmark. Befolkningen
blev inddelt i fire grupper: kvinder 18-75 ar, maend 18-75 ar, bgrn 4-9 ar
og unge 10-17 ar. For hver gruppe blev kosten sat sammen pa fem for-
skellige mader. Model 1 var den gennemsnitlige seedvanlige kost. Model 2
var den gennemsnitlige seedvanlige kost, hvor indtaget af rgdt ked blev
reduceret til 70 gram pr. dag og indtaget af forarbejdet kgd til O gram pr.
dag. Kgdet blev erstattet med hvidt kgd eller fisk. Model 3 var den gen-
nemsnitlige seedvanlige kost, hvor indtaget af rgdt ked blev reduceret til
70 gram pr. dag indtaget af forarbejdet kgd til 0 gram pr. dag. Kgdet blev
erstattet med en proportional maengde af andre fgdevarer end ked, for
eksempel frugt, og grent, meelkeprodukter og kornprodukter. Model 4 var
den sadvanlige gennemsnitlige kost, hvor indtaget af rgdt kgd blev redu-
ceret til 43 gram pr. dag og indtag af forarbejdet kgd til 0 gram pr. dag,
Kgdet blev erstattet med hvidt kad eller fisk. Model 5 var den gennemsnit-
lige seedvanlige kost, hvor indtaget af rgdt kgd blev reduceret til 43 gram
pr. dag og indtaget af forarbejdet kad til 0 gram pr. dag. Kgdet blev erstat-
tet med en proportional maengde af andre fgdevarer end kgd, for eksem-
pel frugt, og grent, maelkeprodukter og kornprodukter.

Undersggelsen viser, at det nuvaerende gennemsnitlige indtag af kad i
de nordiske lande for 18-75-arige kvinder og mend, 4-9-arige bgrn og



10-17-arige teenagere ikke var hgijt i forhold til de niveauer, WCRF an-
befaler. Det gennemsnitlige seedvanlige indtag for rgdt kagd ligger saledes
for kvinder pa 30-47 g/d, mens det gennemsnitlige indtag af forarbejdet
kgd ligger for kvinder pd 23-36 g/d. Den stgrste sendring, modellerne
gav anledning til, var sdledes udelukkelsen af forarbejdet kg¢d, som
WCREF anbefaler.

Undersggelsen viser ogs3, at det ikke har nogen naevnevardige ernae-
ringsmaessige konsekvenser at efterleve WCRF’s anbefalinger. I det om-
fang man skifter det rgde kgd ud med fisk, lyst kad eller andre fgdevarer,
far kosten ikke en ringere ernaeringsmaessig sammensaetning, ndr man
sammenligner den med de nordiske ernzeringsmaessige anbefalinger.
Trods de metodemeessige udfordringer ved at sammenligne ernaerings-
maessige data fra fire forskellige lande, var resultaterne meget ens pa
tveers af landene.

Denne undersggelse tyder p3, at det aktuelle indtag af kgd i de Nordi-
ske lande ikke er langt fra det niveau, WCRF har foreslaet pa individuelt
niveau. Undersggelsen viser ogs3, at det ikke vil have nogen naevneveer-
dige ernzeringsmaessige konsekvenser at nedsatte indtaget af kgd, hver-
ken nar det geelder rgdt ked eller forarbejdet kgd.
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10. Appendix

10.1 Denmark

10.1.1 Women

Table Al. Food intake in major food groups in 18 to 75 year-old women in Denmark, n=1093

Scenario 1 Scenario 2 Scenario 3 Scenario4  Scenario 5
Meat, total, g/d 86 74 62 72 58
Red meat, g/d" 47 47 47 43 43
White meat, g/d" 15 27 15 29 15
Processed meat, g/dZ 24 0 0 0 0
Fish and other seafood, g/d3 16 28 17 30 17
Egg, g/d’ 9 9 9 9 9
Potatoes, rice and pasta, g/d3 98 98 101 98 102
Bread and cereals, g/d3 164 164 169 164 170
Fat spread (on bread), g/d3 14 14 14 14 14
Fat used in cooking, g/d>* 21 21 21 21 22
Fruit and berries, g/d3 226 226 234 226 235
Juice, g/d’ 69 69 71 69 72
Vegetables, g/d3 159 159 165 159 165
Milk and milk products, g/d3 279 279 289 279 290
Cheese, g/d’ 29 29 30 29 30
Beverages, g/d3 2,155 2,155 2,231 2,155 2,243
Water, tea and coffee, g/d3 1,779 1,779 1,842 1,779 1,851
Soda and fruit nectar, g/d3 214 214 222 214 223
Alcohol, beer and vine, g/d3 162 162 168 162 168
Snacks, sweets, ice cream, g/d3 80 80 83 80 84
Other, g/d’ 43 43 a4 43 45
! Cooked meat and minced meat, calculated 20% weight loss from raw meat
2 Prepared processed meat products, not weight loss calculated
* Measured in raw weight
*Incl. gravy/sauce
Table A2. Macronutrient intake 18 to 75 year-old women in Denmark, n=1093
Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5
Protein, E% 14.3 14.7 13.9 14.7 13.8
Fat, E% 32.8 32.2 31.6 322 315
Saturated fat, E% 13.6 13.3 13.2 13.2 13.1
Monounsaturated fat, E% 11.6 11.2 11.0 11.2 10.9
Polyunsaturated fat, E% 49 5.0 4.8 5.0 4.8
Carbohydrate, E% 48.4 48.7 49.9 48.7 50.1
Added sugar, E% 9.2 9.3 9.5 9.3 9.5
Dietary fibre, g/MJ1 2.6 2.6 2.6 2.6 2.6
Alcohol, E% 4.5 4.5 4.6 4.5 4.6

1 Dietary fibre is included in the total carbohydrate (E%).



Table A3. Micronutrient intake 18 to 75 year-old women in Denmark, n=1093

Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5
Energy intake, MJ 7.9 7.8 7.9 7.8 7.9
Dietary fibre, g 20.11 20.09 20.74 20.08 20.83
Vitamin A, RE 1075 894 901 890 897
Vitamin D, pug 3.0 3.9 2.9 4.1 2.9
Vitamin E, a-TE 7.8 8.1 8.0 8.1 8.0
Thiamine, mg 1.2 11 11 11 11
Riboflavin, mg 1.5 1.5 1.5 1.5 15
Niacin, NE 29 30 28 30 28
Vitamin Bg, mg 15 15 15 15 15
Folate, pg 350 346 352 346 353
Vitamin By, ug 4.5 4.6 4.0 4.6 4.0
Vitamin C, mg 134 130 134 130 135
Calcium, mg 1,025 1,029 1,056 1,029 1,060
Phosphorus, mg 1,256 1,253 1,246 1,252 1,243
Magnesium, mg 320 321 326 321 326
Iron, mg 9.0 8.7 8.8 8.7 8.8
Zinc, mg 9 9 9 9 9
Copper, mg 43 4.3 4.4 4.3 4.4
lodine (pug) 178 186 183 187 183
Selenium, pg 38 41 36 41 36
Potassium, g 3.1 3.1 3.2 3.1 3.2

10.1.2 Men

Table A4. Food intake in major food groups in 18 to 75 year-old men in Denmark, n=932

Scenario 1 Scenario 2 Scenario 3 Scenario4  Scenario 5

Meat, total, g/d 141 115 89 102 62
Red meat, g/d" 74 70 70 43 43
White meat, g/d* 19 45 19 59 19
Processed meat, g/d2 49 0 0 0 0
Fish and other seafood, g/d3 20 46 21 59 22
Egg, g/d’ 12 12 12 12 13
Potatoes, rice and pasta, g/d3 156 156 166 156 170
Bread and cereals, g/d3 219 219 233 219 239
Fat spread (on bread), g/d3 24 24 25 24 26
Fat used in cooking, g/d>* 27 27 29 27 30
Fruit and berries, g/d3 163 163 173 163 177
Juice, g/d* 72 72 76 72 78
Vegetables, g/d3 124 124 132 124 136
Milk and milk products, g/d3 307 307 326 307 335
Cheese, g/d’ 38 38 40 38 a1
Beverages, g/d3 2,271 2,271 2,412 2,271 2,475
Water, tea and coffee, g/d3 1,611 1,611 1,711 1,611 1,755
Soda and fruit nectar, g/d3 255 255 271 255 278
Alcohol, beer and vine, g/d3 405 405 430 405 441
Snacks, sweets, ice cream, g/d3 90 90 96 90 98
Other, g/d* 56 56 59 56 61

! Cooked meat and minced meat, calculated 20% weight loss from raw meat

2 Prepared processed meat products, not weight loss calculated

3 . .
Measured in raw weight
4
Incl. gravy/sauce

66 Nutritional evaluation of lowering intake of meat



Table A5. Macronutrient intake 18 to 75 year-old men in Denmark, n=932

Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5

Protein, E% 14.2 14.7 135 14.7 12.9
Fat, E% 34.2 331 321 33.0 31.6
Saturated fat, E% 14.4 13.9 13.8 13.7 13.5
Monounsaturated fat, E% 12.1 11.5 111 11.4 10.7
Polyunsaturated fat, E% 4.9 5.1 4.8 5.2 4.8
Carbohydrate, E% 45.0 45.5 47.4 45.5 48.4
Added sugar, E% 8.8 9.0 9.4 9.1 9.6
Dietary fibre, g/MJ1 2.2 2.2 23 22 2.3
Alcohol, E% 6.6 6.7 7.0 6.7 7.2

! Dietary fibre is included in the total carbohydrate (E%).

Table A6. Micronutrient intake 18 to 75 year-old men in Denmark, n=932

Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5
Energy intake, MJ 10.4 10.3 10.4 10.3 10.4
Dietary fibre, g 22.56 22.53 23.78 22.47 24.27
Vitamin A, RE 1436 1001 996 971 960
Vitamin D, pg 3.8 5.8 3.7 6.8 3.7
Vitamin E, o-TE 8.8 9.3 9.0 9.6 9.1
Thiamine, mg 1.6 1.5 1.5 14 1.4
Riboflavin, mg 1.9 1.9 1.9 1.8 1.8
Niacin, NE 39 41 37 41 35
Vitamin Bg, mg 1.9 2.0 1.9 2.0 1.8
Folate, pg 388 377 386 375 388
Vitamin By, ug 6.5 6.5 53 6.7 4.9
Vitamin C, mg 132 124 130 124 133
Calcium, mg 1,124 1,131 1,180 1,130 1,199
Phosphorus, mg 1,598 1,591 1,574 1,586 1,553
Magnesium, mg 394 397 406 397 409
Iron, mg 11.5 10.8 10.9 10.6 10.8
Zinc, mg 12 12 12 11 11
Copper, mg 3.5 35 3.6 35 3.7
lodine (pg) 214 232 223 240 225
Selenium, g 49 55 46 58 44
Potassium, g 3.8 3.8 39 3.8 3.8
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10.1.3 Children

Table A7. Food intake in major food groups in 4 to 9 year-old children in Denmark, n=298

Scenario 1 Scenario 2 Scenario 3 Scenario4  Scenario 5

Meat, total, g/d 89 69 50 - -
Red meat, g/d" 39 39 39 - -

White meat, g/d" 11 31 11 - -
Processed meat, g/d’ 40 0 0 - -

Fish and other seafood, g/d’ 11 30 11 - -

Egg, g/d’ 6 6 6 - -

Potatoes, rice and pasta, g/d3 91 91 97 - -

Bread and cereals, g/d’ 181 181 193 - -

Fat spread (on bread), g/d3 19 19 20 - -

Fat used in cooking, g/d>* 15 15 16 - -

Fruit and berries, g/d’ 163 163 173 - -

Juice, g/d® 76 76 81 - -

Vegetables, g/d3 102 102 108 - -

Milk and milk products, g/d’ 472 472 502 - -

Cheese, g/d3 17 17 18 - -

Beverages, g/d’ 740 740 787 - -

Water, tea and coffee, g/d3 449 449 478 - -
Soda and fruit nectar, g/d3 290 290 308 - -
Alcohol, beer and vine, g/d3 1 1 1 - -

Snacks, sweets, ice cream, g/d3 91 91 97 - -

Other, g/d’ 39 39 a1 - -

! Cooked meat and minced meat, calculated 20% weight loss from raw meat
2 Prepared processed meat products, not weight loss calculated
* Measured in raw weight
*Incl. gravy/sauce
Table A8. Macronutrient intake 4 to 9 year-old children in Denmark, n=298
Scenario 1 Scenario 2 Scenario 3 Scenario4  Scenario 5

Protein, E% 14.0 14.7 13.5 -

Fat, E% 34.0 32.7 31.8 - -
Saturated fat, E% 14.4 13.8 13.7 - -
Monounsaturated fat, E% 11.6 10.9 10.4 - -
Polyunsaturated fat, E% 49 49 4.6 - -

Carbohydrate, E% 52.0 52.6 54.7 - -
Added sugar, E% 12.1 12.4 129 - -
Dietary fibre, g/MJ* 22 22 23 - -

Alcohol, E% 0 0 0 - -

! Dietary fibre is included in the total carbohydrate (E%).
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Table A9. Micronutrient intake 4 to 9 year-old children in Denmark, n=298

Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5
Energy intake, MJ 8.0 7.9 8.0 - -
Dietary fibre, g 17.42 17.38 18.37 - -
Vitamin A, RE 1079 754 764 - -
Vitamin D, pug 2.3 3.6 2.2 - -
Vitamin E, o-TE 6.8 7.2 7.0 - -
Thiamine, mg 12 12 1.2 - -
Riboflavin, mg 1.7 1.6 1.6 - -
Niacin, NE 23 25 22 - -
Vitamin Bg, mg 13 14 13 - -
Folate, pg 291 282 290 - -
Vitamin By,, ug 5.0 5.0 4.1 - -
Vitamin C, mg 108 102 108 - -
Calcium, mg 1,082 1,087 1,140 - -
Phosphorus, mg 1,312 1,310 1,308 - -
Magnesium, mg 267 269 275 - -
Iron, mg 8.0 7.5 7.6 - -
Zinc, mg 9 9 9 - -
Copper, mg 2.7 2.6 2.8 - -
lodine (pg) 183 197 192 - -
Selenium, pg 36 41 34 - -
Potassium, g 2.6 2.7 2.7 - -

10.1.4 Adolescents

Table A10. Food intake in major food groups in 10 to17 year-old adolescents in Denmark, n=377

Scenario 1 Scenario 2 Scenario 3 Scenario4  Scenario 5
Meat, total, g/d 104 88 72 81 58
Red meat, g/d" 57 57 57 43 43
White meat, g/d" 15 31 15 38 15
Processed meat, g/d2 32 0 0 0 0
Fish and other seafood, g/d3 9 25 10 32 10
Egg, g/d’ 5 5 5 5 5
Potatoes, rice and pasta, g/d3 117 117 123 117 125
Bread and cereals, g/d3 189 189 197 189 201
Fat spread (on bread), g/d3 13 13 14 13 14
Fat used in cooking, g/d>* 20 20 21 20 21
Fruit and berries, g/d3 150 150 157 150 159
Juice, g/d3 99 99 104 99 105
Vegetables, g/d3 99 99 104 99 105
Milk and milk products, g/d3 396 396 415 396 422
Cheese, g/d’ 24 24 25 24 26
Beverages, g/d3 1,032 1,032 1,079 1,032 1,097
Water, tea and coffee, g/d3 638 638 668 638 679
Soda and fruit nectar, g/d3 355 355 371 355 377
Alcohol, beer and vine, g/d3 39 39 41 39 41
Snacks, sweets, ice cream, g/d3 92 92 96 92 98
Other, g/d’ 56 56 58 56 59
! Cooked meat and minced meat, calculated 20% weight loss from raw meat
2 Prepared processed meat products, not weight loss calculated
* Measured in raw weight
*Incl. gravy/sauce
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Table A11. Macronutrient intake 10 to 17 year-old adolescents in Denmark, n=377

Scenario 1 Scenario 2 Scenario 3 Scenario4  Scenario 5
Protein, E% 144 14.9 14.0 15.0 13.6
Fat, E% 32.7 31.8 31.2 31.8 30.8
Saturated fat, E% 13.8 13.5 13.4 13.3 13.2
Monounsaturated fat, E% 11.3 10.8 10.5 10.7 10.3
Polyunsaturated fat, E% 4.7 4.8 4.6 4.9 4.6
Carbohydrate, E% 52.2 52.5 54.1 52.5 54.7
Added sugar, E% 12.4 12.5 12.9 12.6 13.1
Dietary fibre, g/MJ1 2.1 2.1 2.1 2.1 2.2
Alcohol, E% 0.7 0.7 0.8 0.7 0.8
1 Dietary fibre is included in the total carbohydrate (E%).
Table A12. Micronutrient intake 10 to 17 year-old adolescents in Denmark, n=377
Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5
Energy intake, MJ 8.5 8.4 8.5 8.4 8.5
Dietary fibre, g 17.7 17.6 18.3 17.5 18.5
Vitamin A, RE 935 712 715 717 718
Vitamin D, pg 2.4 3.7 2.3 4.3 2.3
Vitamin E, a-TE 7.0 7.3 7.2 7.5 7.2
Thiamine, mg 13 13 13 1.3 1.3
Riboflavin, mg 1.6 1.6 1.6 1.6 1.6
Niacin, NE 27 28 26 29 25
Vitamin Bg, mg 1.5 1.5 14 1.5 1.4
Folate, pg 311 305 311 306 313
Vitamin Bj,, ug 4.6 4.6 3.9 4.8 3.8
Vitamin C, mg 116 112 116 112 118
Calcium, mg 1,100 1,104 1,142 1,101 1,152
Phosphorus, mg 1,358 1,358 1,349 1,356 1,341
Magnesium, mg 284 287 290 287 291
Iron, mg 8.7 8.3 8.4 8.2 83
Zinc, mg 10 10 10 10 9
Copper, mg 3.2 3.2 33 3.2 33
lodine (ug) 183 193 189 196 190
Selenium, pg 38 43 36 45 35
Potassium, g 2.8 2.8 2.8 2.8 2.8
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10.2 Finland

10.2.1 Women

Table A13. Food intake in major food groups in 25 to 74 year-old women in Finland, n=1080

Scenario 1 Scenario 2 Scenario 3 Scenario4  Scenario 5
Meat, total, g/d 75.7 62.1 484 62.1 48.4
Red meat, g/d"" 30.2 30.2 30.2 30.2 30.2
White meat, g/d*" 18.3 319 18.3 319 18.3
Processed meat, g/d>** 27.2 0.0 0.0 0.0 0.0
Fish, g/d" 233 36.9 233 36.9 233
Egg, g/d” 13.1 13.1 13.1 13.1 13.1
Potatoes, rice, pasta, g/d *** 85.1 85.1 90.5 85.1 90.5
Bread and cereals, g/d R 120.1 120.1 127.8 120.1 127.8
Fat spread (on bread), g/d **® 19.8 19.8 19.8 19.8 19.8
Fat used in cooking, g/d 75 12.6 12.6 12.6 12.6 12.6
Fruit (excl. juice), g/d>* 195.0 195.0 195.0 195.0 195.0
Juice, g/d" 41.9 41.9 41.9 41.9 41.9
Vegetables™™® 159.9 159.9 170.1 159.9 170.1
Milk and milk products, g/d '*** 380.4 380.4 404.7 380.4 404.7
Cheese, g/d" 31.8 31.8 31.8 31.8 31.8
Beverages, g/d" 1,745.4 1,745.4 1,745.4 1,745.4 1,745.4
Water, tea and coffee, g/d15 1,576.2 1,576.2 1,576.2 1,576.2 1,576.2
Soda and fruit nectar , g/d" 116.6 116.6 116.6 116.6 116.6
Alcohol, beer and vine, g/dl5 52.6 52.6 52.6 52.6 52.6
Savoury, sweets, g/d **** 14.7 14.7 14.7 14.7 14.7
Other, g/d**** 342 342 34.2 34.2 34.2

! Beef, Pork, Lamb
2 Poultry

3 Sausage, meat products (cold cuts)

* Potatoes, potato products, rice, pasta
® Wheat, rye, oat, barley, other cereal, hard bread, biscuit, starch
6 butter, butter-oil mixes and margarine
7 oil, animal fat (suet, lard), other fat (salad dressings, mayonnaise, fish oil), cooking fat and fat used

by industry

8 Apple fruit, citrus, other fruit, canned fruit, berries
° Leaf vegetables, fruit vegetables, cabbage, onion, root, mushroom, canned vegetables, pulse, nuts

and seeds, soy products

10 Milk, sour milk products, cream, ice cream, other milk (powdered milk, milk protein)

11
Sweets, chocolate, snacks

2 Offal, game, sugar and syrup, other sugar prod, herbs, flavourings and spices, spice sauces, salt,

sweeteners, other miscellaneous, industrial meals, baby foods, formula milk, vitamin/mineral /fatty

acid/fibre supplements, enzymes, herb suppl, homeopathic suppl, yeast, probiotic and prebiotic etc.

'3 Cooked meat and minced meat, calculated 20% weight loss from raw meat

“ Prepared processed meat products, not weight loss calculated
» Partially cooked fish, calculated 10% weight loss from raw fish.
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Table A14. Macronutrient intake 25 to 74 year-old women in Finland, n=1080

Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5

Protein, E% 17.3 17.8 16.7 17.8 16.7
Fat, E% 31.0 30.7 29.7 30.7 29.7
Saturated fat, E% 11.2 10.8 10.8 10.8 10.8
Monounsaturated fat, E% 10.2 10.0 9.6 10.0 9.6
Polyunsaturated fat, E% 53 5.4 5.1 5.4 5.1
Carbohydrate, E% 50.5 50.3 52.4 50.3 52.4
Added sugar, E% 10.2 10.3 104 10.3 104
Dietary fibre, g/MJ1 3.3 3.1 3.3 3.2 33
Alcohol, E% 13 13 13 13 13

! Dietary fibre is included in the total carbohydrate (E%).

Table A15. Micronutrient intake 25 to 74 year-old women in Finland, n=1080

Scenario 1 Scenario 2 Scenario 3 Scenario4  Scenario 5
Energy intake, MJ 6.6 6.6 6.6 6.6 6.6
Dietary fibre, g 20.8 20.8 21.7 20.8 21.7
Vitamin A, RE 707 714.1 723.2 714.1 723.2
Vitamin D, pg 55 6.7 55 6.7 55
Vitamin E, o-TE 8.0 83 8.1 83 8.1
Thiamine, mg 1.1 1.0 1.1 1.0 1.1
Riboflavin, mg 1.6 1.6 1.6 1.6 1.6
Niacin, NE 25.7 26.7 24.6 26.7 24.6
Vitamin Bg, mg 1.6 1.6 1.5 1.6 1.5
Folate, pg 222 225.0 230.2 225.0 230.2
Vitamin By, ug 4.7 5.4 4.6 5.4 4.6
Vitamin C, mg 1135 1135 116.5 113.5 116.5
Calcium, mg 984 995.7 1,015.9 995.7 1,015.9
Phosphorus, mg 1,349 1,364.8 1,354.6 1,364.8 1,354.6
Magnesium, mg 338 340.3 345.4 340.3 345.4
Iron, mg 10.2 10.2 10.4 10.2 10.4
Zinc, mg 9.9 9.9 9.8 9.9 9.8
Copper, mg 1.2 1.2 1.2 1.2 1.2
lodine (pg) 191 199.1 194.8 199.1 194.8
Selenium, g 53.3 54.6 50.3 54.6 50.3
Potassium, g 3.4 3.4 3.5 3.4 3.5
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10.2.2 Men

Table A16. Food intake in major food groups in 25 to 74 year-old men in Finland, n=958

Scenario 1 Scenario 2 Scenario 3 Scenario4  Scenario 5
Meat, total, g/d 127.7 99.2 70.7 96.9 66.0
Red meat, g/d"* 47.7 47.7 47.7 43.0 43,0
White meat, g/d*" 23.0 515 23.0 53.9 23.0
Processed meat, g/d *™* 57.0 0.0 0.0 0.0 0.0
Fish, g/d" 27.7 56.2 27.7 58.5 27.7
Egg, g/d” 18.7 18.7 18.7 18.7 18.7
Potatoes, rice, pasta, g/d *** 121.0 121.0 134.8 121.0 136.0
Bread and cereals, g/d >** 161.3 161.3 179.6 161.3 181.3
Fat spread (on bread), g/d **® 31.1 31.1 31.1 31.1 31.1
Fat used in cooking, g/d """ 16.5 16.5 16.5 16.5 16.5
Fruit (excl. juice), g/d>* 149.6 149.6 149.6 149.6 149.6
Juice, g/d" 50.3 50.3 50.3 50.3 50.3
Vegetables™™® 134.4 134.4 149.6 134.4 151.0
Milk and milk products, g/d '*** 462.1 462.1 514.3 462.1 519.8
Cheese, g/d"® 36.1 36.1 36.1 36.1 36.1
Beverages, g/d" 1,836.1 1,836.1 1,836.1 1,836.1 1,836.1
Water, tea and coffee, g/d"™® 1,452.6 1,452.6 1,452.6 1,452.6 1,452.6
Soda and fruit nectar , g/d"® 200.7 200.7 200.7 200.7 200.7
Alcohol, beer and vine, g/dl5 182.8 182.8 182.8 182.8 182.8
Savoury, sweets, g/d """ 11.0 11.0 11.0 11.0 11.0
Other, g/d**** 51.4 51.4 51.4 51.4 51.4

! Beef, Pork, Lamb
2 Poultry

3 Sausage, meat products (cold cuts)

* Potatoes, potato products, rice, pasta
® Wheat, rye, oat, barley, other cereal, hard bread, biscuit, starch
6 butter, butter-oil mixes and margarine
7 oil, animal fat (suet, lard), other fat (salad dressings, mayonnaise, fish oil), cooking fat and fat used

by industry

8 Apple fruit, citrus, other fruit, canned fruit, berries
° Leaf vegetables, fruit vegetables, cabbage, onion, root, mushroom, canned vegetables, pulse, nuts

and seeds, soy products

10 Milk, sour milk products, cream, ice cream, other milk (powdered milk, milk protein)

11
Sweets, chocolate, snacks

2 Offal, game, sugar and syrup, other sugar prod, herbs, flavourings and spices, spice sauces, salt,
sweeteners, other miscellaneous, industrial meals, baby foods, formula milk, vitamin/mineral /fatty
acid/fibre supplements, enzymes, herb suppl, homeopathic suppl, yeast, probiotic and prebiotic etc.

'3 Cooked meat and minced meat, calculated 20% weight loss from raw meat

“ Prepared processed meat products, not weight loss calculated
» Partially cooked fish, calculated 10% weight loss from raw fish.
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Table A17. Macronutrient intake 25 to 74 year-old men in Finland, n=958

Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5

Protein, E% 16.9 17.9 16.1 17.9 16.0
Fat, E% 32.7 31.9 30.2 31.8 30.0
Saturated fat, E% 12.0 113 111 11.2 11.0
Monounsaturated fat, E% 11.1 10.8 10.0 10.7 9.9
Polyunsaturated fat, E% 5.5 5.6 5.2 5.7 5.2
Carbohydrate, E% 47.7 47.5 50.9 47.6 51.3
Added sugar, E% 9.6 9.6 9.7 9.7 9.8
Dietary fibre, g/MJ1 2.8 2.7 3.0 2.7 3.0
Alcohol, E% 2.7 2.7 2.7 2.7 2.7

! Dietary fibre is included in the total carbohydrate (E%).

Table A18. Micronutrient intake 25 to 74 year-old men in Finland, n=958

Scenario 1 Scenario 2 Scenario 3 Scenario4  Scenario 5
Energy intake, MJ 8.9 8.9 8.9 8.9 8.9
Dietary fibre, g 23.8 23.8 25.98 23.8 26.2
Vitamin A, RE 933 949.2 958 950.4 960.5
Vitamin D, pg 7.5 10.2 7.6 10.4 7.6
Vitamin E, o-TE 9.9 10.6 10.0 10.6 10.0
Thiamine, mg 14 13 13 1.3 1.3
Riboflavin, mg 2.0 2.0 2.0 2.0 2.0
Niacin, NE 341 36.7 325 36.7 32.2
Vitamin Bg, mg 2.1 22 2.0 2.2 2.0
Folate, pg 263 269.4 280 270.0 281.5
Vitamin By, ug 6.6 8.0 6.5 8.1 6.4
Vitamin C, mg 96.5 96.5 101 96.5 101.7
Calcium, mg 1,162 1,188.0 1,229 1,190.3 1,235.8
Phosphorus, mg 1,738 1,778.9 1,764 1,779.7 1,765.5
Magnesium, mg 417 422.0 434 4221 435.9
Iron, mg 133 134 13.7 133 13.7
Zinc, mg 133 133 13.2 13.1 131
Copper, mg 15 15 1.6 15 1.6
lodine (pg) 247 263.3 255 264.7 256.3
Selenium, g 71.5 74.7 65.9 74.6 65.2
Potassium, g 4.1 4.2 4.2 4.2 4.2
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10.2.3 Adolescents

Table A19. Food intake in major food groups in 13 to 14 year-old adolescents in Finland, n=306

Scenario 1 Scenario 2 Scenario 3 Scenario4  Scenario 5
Meat, total, g/d 94.8 80.8 66.9 84.3 66.0
Red meat, g/d"* 442 442 442 39.2 39.6
White meat, g/d*" 226 36.6 226 39.1 26.4
Processed meat, g/d *™* 27.9 0.0 0.0 0.0 0.0
Fish, g/d" 14.9 28.9 14.9 314 15.1
Egg, g/d” 10.6 10.6 10.6 10.6 10.7
Potatoes, rice, pasta, g/d *** 126.0 126.0 134.0 126.0 138.4
Bread and cereals, g/d >*® 1105 1105 117.4 1105 120.2
Fat spread (on bread), g/d 615 20.8 20.8 20.8 20.8 21.0
Fat used in cooking, g/d """ 12.5 12.5 12.5 12.5 126
Fruit (excl. juice), g/d>* 1113 1113 1113 1113 109.1
Juice, g/d" 94.4 94.4 94.4 94.4 95.0
Vegetables™™® 129.4 129.4 137.2 129.4 137.5
Milk and milk products, g/d '*** 599.2 599.2 636.8 599.2 658.4
Cheese, g/d"® 220 220 22.0 220 221
Beverages, g/d" 861.3 861.3 861.3 861.3 861.3
Water, tea and coffee, g/d"™® 595.3 595.3 595.3 595.3 580.2
Soda and fruit nectar , g/d"® 264.3 264.3 264.3 264.3 273.4
Alcohol, beer and vine, g/dl5 1.8 1.8 1.8 1.8 1.8
Savoury, sweets, g/d """ 24.8 248 24.8 24.8 25.1
Other, g/d**** 30.0 30.0 30.0 30.0 30.1

! Beef, Pork, Lamb
2 Poultry

3 Sausage, meat products (cold cuts)

* Potatoes, potato products, rice, pasta
® Wheat, rye, oat, barley, other cereal, hard bread, biscuit, starch
6 butter, butter-oil mixes and margarine
7 oil, animal fat (suet, lard), other fat (salad dressings, mayonnaise, fish oil), cooking fat and fat used

by industry

8 Apple fruit, citrus, other fruit, canned fruit, berries
° Leaf vegetables, fruit vegetables, cabbage, onion, root, mushroom, canned vegetables, pulse, nuts

and seeds, soy products

10 Milk, sour milk products, cream, ice cream, other milk (powdered milk, milk protein)

11
Sweets, chocolate, snacks

2 Offal, game, sugar and syrup, other sugar prod, herbs, flavourings and spices, spice sauces, salt,
sweeteners, other miscellaneous, industrial meals, baby foods, formula milk, vitamin/mineral /fatty
acid/fibre supplements, enzymes, herb suppl, homeopathic suppl, yeast, probiotic and prebiotic etc.

'3 Cooked meat and minced meat, calculated 20% weight loss from raw meat

“ Prepared processed meat products, not weight loss calculated
» Partially cooked fish, calculated 10% weight loss from raw fish.
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Table A20. Macronutrient intake 13 to 14 year-old adolescents in Finland, n=306

Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5
Protein, E% 16.3 16.9 15.8 16.9 15.7
Fat, E% 29.9 29.3 284 29.2 28.1
Saturated fat, E% 11.0 10.6 10.5 10.5 10.4
Monounsaturated fat, E% 10.3 10.0 9.6 10.0 9.5
Polyunsaturated fat, E% 5.0 5.0 4.8 5.0 4.7
Carbohydrate, E% 53.7 53.7 55.6 53.8 56.1
Added sugar, E% 12.6 12.7 12.8 12.7 12.8
Dietary fibre, g/MJ1 23 23 24 23 24
Alcohol, E% 0.0 0.0 0.0 0.0 0.0
1 Dietary fibre is included in the total carbohydrate (E%).
Table A21. Micronutrient intake 13 to 14 year-old adolescents in Finland, n=306
Scenario 1 Scenario 2 Scenario 3 Scenario4  Scenario 5
Energy intake, MJ 7.4 7.4 7.4 7.4 7.4
Dietary fibre, g 16.7 16.7 17.6 16.7 17.8
Vitamin A, RE 531.2 535.6 542.9 536.2 545.3
Vitamin D, pg 5.7 6.7 5.8 6.9 5.8
Vitamin E, a-TE 7.5 7.8 7.6 7.9 7.6
Thiamine, mg 1.2 1.1 1.1 1.1 1.1
Riboflavin, mg 19 19 2.0 1.9 2.0
Niacin, NE 24.7 259 239 26.0 235
Vitamin B6, mg 1.8 1.9 1.8 1.9 1.8
Folate, pg 195.8 198.8 203.6 199.3 205.3
Vitamin B12, ug 4.5 5.1 45 5.2 4.5
Vitamin C, mg 90.4 90.4 93.0 90.4 93.6
Calcium, mg 1,139.1 1,148.6 1,185.9 1,150.3 1,198.0
Phosphorus, mg 1,418.8 1,438.5 1,436.5 1,439.2 1,439.4
Magnesium, mg 298.9 301.0 306.8 301.1 308.8
Iron, mg 9.6 9.6 9.7 9.5 9.6
Zinc, mg 10.6 10.5 10.5 10.4 10.4
Copper, mg 11 11 1.2 11 1.2
lodine (pg) 215.8 225.0 221.6 226.7 223.0
Selenium, g 57.8 59.5 55.4 59.4 54.5
Potassium, g 3.3 3.3 3.3 3.3 3.4
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10.3 Norway

10.3.1 Women

Table A22. Food intake in major food groups in 18 to 70 year-old women in Norway, n=925

Scenario 1 Scenario 2 Scenario 3 Scenario4  Scenario 5
Meat, total, g/d 99.8 82.0 64.2 81.3 62.8
Red meat, g/d1 44.4 44.4 44.4 43.0 43.0
White meat, g/d1 19.8 37.6 19.8 383 19.8
Processed meat, g/d 35.6 0.0 0.0 0.0 0.0
Fish and other seafood, g/d’ 56.1 73.9 58.6 74.6 60.4
Egg, g/d’ 2238 2238 238 2238 245
Potatoes, rice and pasta, g/d3 68.7 68.7 71.8 68.7 74.0
Bread and cereals, g/d3 160.6 160.6 167.8 160.6 172.9
Fat spread (on bread), g/d3 19.8 19.8 20.7 19.8 213
Fat used in cooking, g/d’ 10.4 10.4 10.9 10.4 11.2
Fruit and berries (excl. juice), g/d3 169.0 169.0 176.6 169.0 181.9
Juice, g/d3 100.0 100.0 104.5 100.0 107.7
Vegetables, g/d3 155.1 155.1 162.1 155.1 167.0
Milk and milk products, g/d3 261.6 261.6 2734 261.6 281.6
Cheese, g/d3 42.0 42.0 43.9 42.0 45.2
Beverages, g/d3 2,132.3 2,132.3 2,228.2 2,132.3 2,2954
Water, tea and coffee, g/d3 1,841.9 1,841.9 1,924.7 1,841.9 1,982.8
Soda and fruit nectar, g/d3 201.5 201.5 210.6 201.5 216.9
Alcohol, beer and vine, g/d3 88.9 88.9 92.9 88.9 95.7
Snacks, sweets, ice cream, g/d3 83.3 83.3 87.0 83.3 89.7
Other, g/d3 91.6 91.6 95.7 91.6 98.6
! Cooked meat and minced meat, calculated 20% weight loss from raw meat
2 Prepared processed meat products, not weight loss calculated
* Measured in raw weight
Table A23. Macronutrient intake 18 to 70 year-old women in Norway, n=925
Scenario 1 Scenario 2 Scenario 3 Scenario4  Scenario 5
Protein, E% 17.2 18.0 16.7 18.0 16.7
Fat, E% 34.7 335 333 334 333
Saturated fat, E% 13.5 12.8 129 12.8 12.9
Monounsaturated fat, E% 11.6 11.0 10.9 11.0 10.9
Polyunsaturated fat, E% 6.2 6.3 6.2 6.3 6.2
Carbohydrate, E% 45.8 46.2 47.6 46.3 47.6
Added sugar, E% 7.7 7.8 8.0 7.8 8.0
Dietary fibre, g/MJ1 2.77 2.79 2.88 2.79 2.38
Alcohol, E% 2.3 23 2.4 23 2.4
! Dietary fibre is included in the total carbohydrate (E%).
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Table A24. Micronutrient intake 18 to 70 year-old women in Norway, n=925

Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5
Energy intake, MJ 7.99 7.90 7.99 7.90 7.99
Dietary fibre, g 221 220 23.0 220 23.0
Vitamin A, RE 769 652 672 652 672
Vitamin D, pg 4.88 5.52 5.09 5.54 5.09
Vitamin E, a-TE 10.01 10.35 10.31 10.36 10.31
Thiamine, mg 137 133 133 133 133
Riboflavin, mg 1.58 1.55 1.55 155 155
Niacin, NE - - - - -
Vitamin B6, mg 1.49 1.61 1.48 1.62 1.48
Folate, pg 230 228 233 228 233
Vitamin B12, pg 6.00 6.15 5.50 6.16 5.50
Vitamin C, mg 109 109 114 109 113.90
Calcium, mg 810 810 838 810 838
Phosphorus, mg - - - - -
Magnesium, mg 346 351 354 351 354
Iron, mg 9.90 9.35 9.57 9.33 9.57
Zinc, mg - - - - -
Copper, mg - - - - -
lodine (pg) - - - - -
Selenium, pg - - - - -
Potassium, g 3.37 3.42 3.42 3.42 3.42

10.3.2 Men

Table A25. Food intake in major food groups in 18 to 70 year-old men

in Norway, n=862

Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5

Meat, total, g/d 156.1 126.0 95.8 112.5 68.8
Red meat, g/d* 72.2 70.0 70.0 43.0 43.0
White meat, g/d" 25.8 56.0 25.8 69.5 25.8
Processed meat, g/d’ 58.1 0.0 0.0 0.0 0.0
Fish and other seafood, g/d3 79.4 109.5 86.5 123.0 116.2
Egg, g/d’ 27.5 27.5 30.0 27.5 40.2
Potatoes, rice and pasta, g/d3 105.3 105.3 114.7 105.3 154.1
Bread and cereals, g/d3 250.5 250.5 272.9 250.5 366.6
Fat spread (on bread), g/d3 33.3 333 36.3 33.3 48.7
Fat used in cooking, g/d3 129 129 14.1 129 18.9
Fruit and berries (excl. juice), g/d3 1443 1443 157.2 1443 211.2
Juice, g/d? 113.6 113.6 123.7 113.6 166.2
Vegetables, g/d’ 154.3 154.3 168.1 154.3 225.8
Milk and milk products, g/d3 397.9 397.9 433.4 3979 582.3
Cheese, g/d’ 46.0 46.0 50.1 46.0 67.3
Beverages, g/d’ 2,143.6 2,143.6 2,335.0 2,143.6 3,137.1
Water, tea and coffee, g/d3 1,672.1 1,672.1 1,821.4 1,672.1 2,447.1
Soda and fruit nectar, g/d3 282.0 282.0 307.2 282.0 412.7
Alcohol, beer and vine, g/d3 189.5 189.5 206.4 189.5 2773
Snacks, sweets, ice cream, g/d3 90.0 90.0 98.0 90.0 131.7
Other, g/d* 102.7 102.7 1119 102.7 150.3

! Cooked meat and minced meat, calculated 20% weight loss from raw meat
2 Prepared processed meat products, not weight loss calculated

* Measured in raw weight
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Table A26. Macronutrient intake 18 to 70 year-old men in Norway, n=862

Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5

Protein, E% 17.4 18.4 16.8 18.5 16.8
Fat, E% 345 329 32.6 324 32.6
Saturated fat, E% 133 12.5 12.6 12.2 12.6
Monounsaturated fat, E% 11.6 10.8 10.6 10.5 10.6
Polyunsaturated fat, E% 6.3 6.4 6.3 6.5 6.3
Carbohydrate, E% 45.4 46.0 47.7 46.3 47.7
Added sugar, E% 7.5 7.7 8.0 7.8 8.0
Dietary fibre, g/MJ1 2.42 2.46 2.56 248 2.56
Alcohol, E% 2.7 2.7 2.8 2.8 2.8

! Dietary fibre is included in the total carbohydrate (E%).

Table A27. Micronutrient intake 18 to 70 year-old men in Norway, n=862

Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5
Energy intake, MJ 10.89 10.72 10.89 10.64 10.89
Dietary fibre, g 26.4 26.4 27.9 26.4 27.9
Vitamin A, RE 1011 804 836 808 836
Vitamin D, pg 6.69 7.67 7.07 8.10 7.07
Vitamin E, o-TE 12.19 12.74 12.66 12.97 12.66
Thiamine, mg 1.85 1.80 1.79 1.76 1.79
Riboflavin, mg 213 2.10 2.10 2.10 2.10
Niacin, NE - - - - -
Vitamin Bg, mg 1.93 212 191 2.18 191
Folate, pg 279 276 283 278 283
Vitamin By, ug 8.90 8.84 7.86 9.00 7.86
Vitamin C, mg 104 104 110 104 110.17
Calcium, mg 1038 1035 1084 1035 1084
Phosphorus, mg - - - - -
Magnesium, mg 439 448 454 449 454
Iron, mg 12.60 11.80 12.08 11.40 12.08
Zinc, mg - - - - -
Copper, mg - - - - -
lodine (pg) - - - - -
Selenium, g - - - - -
Potassium, g 4.24 4.31 4.32 4.31 4.32
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10.3.3 Children

Table A28. Food intake in major food groups in 9 year-old children in Norway, n=810

Scenario 1 Scenario 2 Scenario 3 Scenario4  Scenario 5
Meat, total, g/d 84.5 65.0 45.5 - -
Red meat, g/d" 38.4 38.4 38.4 - -
White meat, g/d" 7.1 26.6 7.1 - -
Processed meat, g/d’ 39.0 0.0 0.0 - -
Fish and other seafood, g/d’ 26.6 46.1 28.1 - -
Egg, g/d’ 9.7 9.7 10.2 - -
Potatoes, rice and pasta, g/d3 60.6 60.6 63.9 - -
Bread and cereals, g/d3 145.5 145.5 153.5 - -
Fat spread (on bread), g/d3 18.9 18.9 19.9 - -
Fat used in cooking, g/d’ 1.6 1.6 1.7 - -
Fruit and berries (excl. juice), g/d3 78.7 78.7 83.0 - -
Juice, g/d® 68.6 68.6 724 - -
Vegetables, g/d® 65.7 65.7 69.3 - -
Milk and milk products, g/d3 422.4 422.4 445.6 - -
Cheese, g/d’ 20.2 20.2 213 - -
Beverages, g/d3 587.8 587.8 620.1 - -
Water, tea and coffee, g/d3 209.7 209.7 221.2 - -
Soda and fruit nectar, g/d3 378.1 378.1 398.9 - -
Alcohol, beer and vine, g/d3 0.1 0.1 0.1 - -
Snacks, sweets, ice cream, g/d3 118.1 118.1 124.6 - -
Other, g/d3 120.0 120.0 126.6 - -
! Cooked meat and minced meat, calculated 20% weight loss from raw meat
2 Prepared processed meat products, not weight loss calculated
* Measured in raw weight
Table A29. Macronutrient intake 9 year-old children in Norway, n=810
Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5
Protein, E% 14.1 15.1 13.6 - -
Fat, E% 314 29.8 294 - -
Saturated fat, E% 13.7 129 129 - -
Monounsaturated fat, E% 9.8 9.0 8.7 - -
Polyunsaturated fat, E% 5.7 5.8 5.7 - -
Carbohydrate, E% 54.5 55.1 57.0 - -
Added sugar, E% 16.5 16.8 17.4 - -
Dietary fibre, g/MJ1 1.79 1.82 1.89 - -
Alcohol, E% 0.0 0.0 0.0 - -

! Dietary fibre is included in the total carbohydrate (E%).
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Table A30. Micronutrient intake 9 year-old children in Norway, n=810

Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5
Energy intake, MJ 8.25 8.13 8.26 -
Dietary fibre, g 14.8 14.8 15.6 -
Vitamin A, RE 817 609 631 -
Vitamin D, pug 2.80 3.26 295 -
Vitamin E, o-TE 6.07 6.27 6.30 -
Thiamine, mg 1.10 1.07 1.08 -
Riboflavin, mg 1.44 1.39 141 -
Niacin, NE - - - -
Vitamin Bg, mg - - - -
Folate, pg 155 152 155 -
Vitamin By,, ug - _ _ :
Vitamin C, mg 84 84 89 -
Calcium, mg 833 830 867 -
Phosphorus, mg - - - -
Magnesium, mg 237 241 242 -
Iron, mg 8.80 8.35 8.38 -
Zinc, mg - - - -
Copper, mg - - - -
lodine (pg) - - - -
Selenium, pg - - - -
Potassium, g - - - -

10.3.4 Adolescents

Table A31. Food intake in major food groups in 13 year-old adolescents in Norway, n=1005

Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5
Meat, total, g/d 94.7 76.6 58.5 72.6 50.5
Red meat, g/d1 51.0 51.0 51.0 43.0 43.0
White meat, g/d1 7.5 25.6 7.5 29.6 7.5
Processed meat, g/d’ 36.2 0.0 0.0 0.0 0.0
Fish and other seafood, g/d3 24.3 42.4 25.4 46.4 29.2
Egg, g/d’ 8.8 8.8 9.2 8.8 10.6
Potatoes, rice and pasta, g/d3 67.2 67.2 70.2 67.2 80.7
Bread and cereals, g/d3 145.8 145.8 152.4 145.8 175.1
Fat spread (on bread), g/d3 15.1 15.1 15.8 15.1 18.1
Fat used in cooking, g/d3 2.9 2.9 3.0 2.9 3.5
Fruit and berries (excl. juice), g/d3 58.2 58.2 60.8 58.2 69.9
Juice, g/d3 86.4 86.4 90.3 86.4 103.8
Vegetables, g/d3 69.5 69.5 72.6 69.5 83.5
Milk and milk products, g/d3 369.9 369.9 386.6 369.9 444.3
Cheese, g/d3 241 241 25.2 241 29.0
Beverages, g/d3 771.8 771.8 806.6 771.8 927.1
Water, tea and coffee, g/d3 270.8 270.8 283.0 270.8 325.3
Soda and fruit nectar, g/d3 500.6 500.6 523.2 500.6 601.4
Alcohol, beer and vine, g/d3 0.4 0.4 0.4 0.4 0.5
Snacks, sweets, ice cream, g/d3 134.1 134.1 140.1 134.1 161.1
Other, g/d3 1343 1343 140.4 134.3 161.3
! Cooked meat and minced meat, calculated 20% weight loss from raw meat
2 Prepared processed meat products, not weight loss calculated
* Measured in raw weight
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Table A32. Macronutrient intake 13 year-old adolescents in Norway, n=1005

Scenario 1 Scenario 2 Scenario 3 Scenario4  Scenario 5

Protein, E% 14.2 15.1 13.8 15.1 13.8
Fat, E% 30.6 294 29.0 29.3 29.0
Saturated fat, E% 13.5 12.8 12.9 12.7 12.9
Monounsaturated fat, E% 9.7 9.1 8.8 9.1 8.8
Polyunsaturated fat, E% 5.3 5.3 5.2 5.3 5.2
Carbohydrate, E% 55.2 55.5 57.3 55.6 57.3
Added sugar, E% 18.3 18.5 19.1 18.5 19.1
Dietary fibre, g/MJ1 1.67 1.69 1.74 1.69 1.74
Alcohol, E% 0.0 0.0 0.0 0.0 0.0

! Dietary fibre is included in the total carbohydrate (E%).

Table A33. Micronutrient intake 13 year-old adolescents in Norway, n=1005

Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5
Energy intake, MJ 8.86 8.77 8.87 8.76 8.87
Dietary fibre, g 14.8 14.8 15.4 14.8 15.4
Vitamin A, RE 774 574 590 576 590
Vitamin D, pg 2.53 3.00 2.64 3.10 2.64
Vitamin E, o-TE 6.87 7.08 7.09 7.11 7.09
Thiamine, mg 1.13 1.10 1.10 1.09 1.10
Riboflavin, mg 1.42 1.38 1.38 1.37 1.38
Niacin, NE - - - - -
Vitamin Bg, mg - - - - -
Folate, pg 162 160 163 161 163
Vitamin By, pg - - - - -
Vitamin C, mg 89 89 93 89 93.01
Calcium, mg 858 856 885 857 885
Phosphorus, mg - - - - -
Magnesium, mg 247 251 251 251 251
Iron, mg 9.40 9.12 9.14 9.00 9.14
Zinc, mg - - - - -
Copper, mg - - - - -
lodine (pug) - - - - -
Selenium, g - - - - -
Potassium, g - - - - -
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10.4 Sweden

10.4.1 Women

Table A34. Food intake in major food groups in 18 to 75 year-old women in Sweden, n=982

Scenario 1 Scenario 2 Scenario 3 Scenario4  Scenario 5
Meat, total, g/d 88.7 77.1 65.5 75.5 60.4
Red meat, g/d 45.3 453 453 42 42
White meat, g/d 20.2 31.8 20.2 335 20.2
Processed meat, g/d 23.2 0 0 0 0
Fish, g/d 433 54.9 441 56.6 44.2
Egg, g/d 21.3 213 216 213 21.7
Potatoes, rice and pasta, g/d 140 140 143 140 143
Bread and cereals, g/d 122 122 124 122 125
Fat spread (on bread), g/d 9.7 9.7 9.8 9.7 9.9
Fat used in cooking, g/d - - - - -
Fruit (excl. juice), g/d 138 138 140 138 140
Juice, g/d 53 53 54 53 54
Vegetables, g/d 138 138 140 138 141
Milk and milk products, g/d 249 249 253 249 254
Cheese, g/d 25.7 25.7 26.1 25.7 26.2
Beverages, g/d 1,310 1,310 1,331 1,310 1,337
Water, tea and coffee, g/d 1,115 1,115 1,134 1,115 1,138
Soda and fruit nectar, g/d 97 97 98 97 99
Alcohol, beer and vine, g/d 98 98 99 98 100
Savoury, sweets, ice cream, g/d 84 84 85 84 85
Other, g/d 128 128 130 128 131
Table A35. Macronutrient intake in 18 to 75 year-old women in Sweden, n=982
Scenario 1 Scenario 2 Scenario 3 Scenario4  Scenario 5
Protein, E% 16.8 16.7 16.1 16.7 16.0
Fat, E% 344 34.2 339 34.2 337
Saturated fat, E% 13.1 12.9 129 12.9 12.8
Monounsaturated fat, E% 129 12.8 12.6 12.7 12.5
Polyunsaturated fat, E% 5.7 5.8 5.7 5.8 5.7
Carbohydrate, E% 46.0 46.0 47.1 46.0 47.1
Added sugar, E%" 8.2 8.2 8.4 8.2 8.4
Dietary fibre, g/MJ2 2.6 2.6 2.6 2.6 2.6
Alcohol, E% 2.8 2.8 2.9 2.8 29
! Sucrose.
2 Dietary fibre is included in the total carbohydrate (E%).
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Table A36. Micronutrient intake in 18 to 75 year-old women in Sweden, n=982

Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5
Energy intake, MJ 7.4 7.4 7.4 7.4 7.4
Dietary fibre, g 18.8 18.9 19.2 19 19.2
Vitamin A, RE 824 802 794 799 786
Vitamin D, pg 6.4 7.1 6.4 7.2 6.4
Vitamin E, a-TE 11.6 11.7 11.7 11.7 11.7
Thiamine, mg 11 11 1.09 11 1.08
Riboflavin, mg 14 14 139 1.38 1.38
Niacin, NE 313 31 29.7 30.9 294
Vitamin Bg, mg 1.83 1.83 1.79 1.84 1.78
Folate, pg 253 252 256 252 255
Vitamin By, ug 5 53 4.8 53 4.8
Vitamin C, mg 95.7 95.5 98.0 95.5 98.0
Calcium, mg 818 820 837 820 836
Phosphorus, mg 1,241 1,241 1,230 1,241 1,223
Magnesium, mg 305 306 308 306 307
Iron, mg 9.5 9.4 9.3 9.4 9.2
Zinc, mg 9.5 9.3 9.1 9.2 9.0
Copper, mg - - - - -
lodine (pg) - - - - -
Selenium, pg 41.7 435 40.8 43.8 40.5
Potassium, g 2885 2883 2890 2883 2878

10.4.2 Men

Table A37. Food intake in major food groups in 18 to 75 year-old men in Sweden, n=762

Scenario 1 Scenario 2 Scenario 3 Scenario4  Scenario 5

Meat, total, g/d 136.9 115.2 93.4 101 65.4
Red meat, g/d 73.5 70 70 42 42

White meat, g/d 234 45.2 234 59,2 234

Processed meat, g/d 40 0 0 0 0

Fish, g/d 50.6 72.4 51.6 86,4 52.2
Egg, g/d 19 19 19 19 20
Potatoes, rice and pasta, g/d 232 232 236 232 239
Bread and cereals, g/d 158 158 161 158 163
Fat spread (on bread), g/d 13 13 13 13 135
Fat used in cooking, g/d - - - - -
Fruit (excl. juice), g/d 97 97 99 97 100
Juice, g/d 65 65 66 65 67
Vegetables, g/d 113 113 115 113 116
Milk and milk products, g/d 289 289 295 289 298
Cheese, g/d 253 253 25.8 253 26.1
Beverages, g/d 1,312 1,312 1,338 1,312 1,355
Water, tea and coffee, g/d 958 958 977 958 989
Soda and fruit nectar, g/d 135 135 138 135 140

Alcohol, beer and vine, g/d 219 219 223 219 226

Savoury, sweets, ice cream, g/d 85 85 87 85 88
Other, g/d 169 169 172 169 175
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Table A38. Macronutrient intake in 18 to 75 year-old men in Sweden, n=762

Scenario 1 Scenario 2 Scenario 3 Scenario4  Scenario 5

Protein, E% 17.0 17.0 16.1 16.9 15.5
Fat, E% 33.9 336 329 333 32.2
Saturated fat, E% 13 12.7 12.6 125 12.4
Monounsaturated fat, E% 12.7 12.6 12.2 12.4 11.8
Polyunsaturated fat, E% 5.4 5.6 5.4 5.6 5.4
Carbohydrate, E% 45.2 45.2 46.6 45.8 47.7
Added sugar, E%" 7.2 7.2 7.4 72 76
Dietary fibre, g/MJz 2.3 24 2.3 2.4 2.4
Alcohol, E% 3.9 3.9 4.1 3.9 4.2

! Sucrose.
® Dietary fibre is included in the total carbohydrate (E%).

Table A39. Micronutrient intake in 18 to 75 year-old men in Sweden, n=762

Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5
Energy intake, MJ 9.4 9.4 9.4 9.3 9.4
Dietary fibre, g 213 21.7 219 219 224
Vitamin A, RE 806 793 792 785 784
Vitamin D, pg 7.6 8.9 7.6 9.7 7.6
Vitamin E, o-TE 13.2 134 133 135 135
Thiamine, mg 1.4 1.4 1.3 1.4 1.3
Riboflavin, mg 1.69 1.67 1.66 1.66 1.65
Niacin, NE 40.9 40.4 38.2 40.1 36.5
Vitamin Bg, mg 23 2.3 23 23 2.2
Folate, pg 266 266 271 267 275
Vitamin By, ug 6 6.6 5.8 6.9 5.6
Vitamin C, mg 92.7 92.6 95.7 92.5 98.0
Calcium, mg 944 948 971 950 992
Phosphorus, mg 1,543 1,545 1,518 1,546 1,505
Magnesium, mg 365 366 368 366 371
Iron, mg 11.5 11.3 111 111 10.8
Zinc, mg 124 11.9 11.5 11.6 11.0
Copper, mg - - - - -
lodine (pg) - - - - -
Selenium, pg 50.4 53.9 48.7 56.2 47.7
Potassium, g 3413 3412 3401 3410 3402
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10.4.3 Children

Table A40. Food intake in major food groups in 4 year olds and 2™ graders (age 8) in Sweden, n=1479

Scenario 1 Scenario 2 Scenario 3 Scenario4  Scenario 5

Meat, total, g/d 122.6 104 85.5 90 57.5
Red meat, g/d 79.4 70 70 42 42

White meat, g/d 15.5 34 15.5 48 15.5
Processed meat, g/d 27.8 0 0 0 0

Fish, g/d 18.3 36.9 18.7 50.9 18.9
Egg, g/d 5.7 5.7 5.8 5.7 5.9
Potatoes, rice and pasta, g/d 175 175 178 175 181
Bread and cereals, g/d 129 129 131 129 133
Fat spread (on bread), g/d 12.8 12.8 13.0 12.8 13.2
Fat used in cooking, g/d - - - - -
Fruit (excl. juice), g/d 108 108 110 108 111
Juice, g/d 68 68 69 68 70
Vegetables, g/d 61 61 62 61 63
Milk and milk products, g/d 453 453 462 453 468
Cheese, g/d 9.4 9.4 9.6 9.4 9.7
Beverages, g/d 384.2 384.2 391.3 384.2 396.3
Water, tea and coffee, g/d 155 155 158 155 160
Soda and fruit nectar, g/d 227 227 231 227 234

Alcohol, beer and vine, g/d 2.2 2.2 2.3 2.2 2.3

Savoury, sweets, ice cream, g/d 115 115 118 115 119
Other, g/d 100 100 107 100 114

Table A41. Macronutrient intake 4 year olds and 2™ graders (age 8) in Sweden, n=1479

Scenario 1 Scenario 2 Scenario 3 Scenario4  Scenario 5

Protein, E% 15 14.8 15.3 14.7 15.5
Fat, E% 31.6 31.1 32.1 30.9 32.6
Saturated fat, E% 14.3 14 14.6 13.8 14.8
Monounsaturated fat, E% 11.4 11.1 11.6 11.0 11.7
Polyunsaturated fat, E% 3.7 3.8 3.7 3.9 3.8
Carbohydrate, E% 53.4 53.5 54.4 53.5 55.2
Added sugar, E%" 13.0 13.1 13.3 13.1 13.5
Dietary fibre, g/MJ2 1.8 1.8 1.8 1.8 1.8
Alcohol, E% 0.008 0.008 0.008 0.008 0,008

1 Sucrose.
2 Dietary fibre is included in the total carbohydrate (E%).
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Table A42. Micronutrient intake 4 year olds and 2™ graders (age 8) in Sweden, n=1479

Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5
Energy intake, MJ 7.1 7.0 7.1 7.0 7.1
Dietary fibre, g 12.6 12.5 12.8 12.4 13.0
Vitamin A, RE 733 708 747 689 757
Vitamin D, pug 4.4 5.2 4.5 5.8 4.5
Vitamin E, o-TE 6.0 6.2 6.2 6.3 6.3
Thiamine, mg 1.14 1.14 1.15 1.10 1.18
Riboflavin, mg 1.5 1.5 1.6 15 1.6
Niacin, NE 24 23 24 22 24
Vitamin Bg, mg 15 15 15 15 15
Folate, pg 176 174 179 173 181
Vitamin By,, ug 4.4 4.8 4.5 5.0 5.6
Vitamin C, mg 76 75 77 75 78
Calcium, mg 912 913 929 913 942
Phosphorus, mg 1,138 1,130 1,160 1,124 1,176
Magnesium, mg 231 230 236 229 239
Iron, mg 8.3 8.0 8.4 79 8.6
Zinc, mg 8.7 83 8.9 8.0 9.0
Copper, mg - - - - -
lodine (pg) - - - - -
Selenium, pg 283 30.1 289 315 29.2
Potassium, g 2574 2555 2623 2540 2660

10.4.4 Adolescents

Table A43. Food intake in major food groups in adolescents (5th graders, age 11) in Sweden, n=1016

Scenario 1 Scenario 2 Scenario 3 Scenario4  Scenario 5

Meat, total, g/d 135,3 110.9 86.5 96.9 58.5
Red meat, g/d 89 70 70 42 42
White meat, g/d 16.5 40.9 16.5 54.9 16.5
Processed meat, g/d 29.8 0 0 0 0
Fish, g/d 18.5 42.9 18.9 56.9 19.1
Egg, g/d 45 45 46 45 47
Potatoes, rice and pasta, g/d 200 200 205 200 208
Bread and cereals, g/d 103 103 106 103 107
Fat spread (on bread), g/d 12 12 12 12 12
Fat used in cooking, g/d - - - - -
Fruit (excl. juice), g/d 68 68 69 68 70
Juice, g/d 77 77 78 77 79
Vegetables, g/d 53 53 54 53 55
Milk and milk products, g/d 423 423 432 423 438
Cheese, g/d 11.2 11.2 11.4 11.2 11.6
Beverages, g/d 456.7 456.7 466.7 456.7 472.8
Water, tea and coffee, g/d 208 208 212 208 215
Soda and fruit nectar, g/d 244 244 250 244 253
Alcohol, beer and vine, g/d 4.7 4.7 4.7 4.7 4.8
Savoury, sweets, ice cream, g/d 102.2 102.2 104.6 102.2 105.6
Other, g/d 112 112 127 112 135
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Table A44. Macronutrient intake in adolescents (5th graders, age 11) in Sweden, n=1016

Scenario 1 Scenario 2 Scenario 3 Scenario4  Scenario 5

Protein, E% 15.7 15.6 16 15.2 16.2
Fat, E% 315 314 323 30.7 32.7
Saturated fat, E% 14.0 13.9 14.4 13.5 14.6
Monounsaturated fat, E% 11.5 11.4 11.8 11.0 12.0
Polyunsaturated fat, E% 3.7 39 3.8 4.0 3.9
Carbohydrate, E% 52.8 52.9 54.0 52.8 54.7
Added sugar, E%" 12.3 12.3 12.6 12.4 12.7
Dietary fibre, g/MJ2 1.8 1.7 1.8 1.8 1.8
Alcohol, E% 0.02 0.02 0.02 0.02 0.02

! Sucrose.
? Dietary fibre is included in the total carbohydrate (E%).

Table A45. Micronutrient intake in adolescents (5th graders, age 11) in Sweden, n=1016

Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5
Energy intake, MJ 7.4 7.3 7.4 7.3 7.4
Dietary fibre, g 12.6 12.6 129 125 13.0
Vitamin A, RE 632 610 646 580 654
Vitamin D, pg 4.1 52 4.2 5.7 4.2
Vitamin E, o-TE 5.8 5.7 5.9 6.0 6.0
Thiamine, mg 1.2 1.2 1.2 1.1 1.2
Riboflavin, mg 1.5 1.5 1.5 1.5 1.6
Niacin, NE 26 25 26 24 27
Vitamin Bg, mg 1.5 1.6 1.6 1.5 1.6
Folate, pg 174 174 178 172 181
Vitamin By, ug 4.4 4.8 4.4 5.0 4.5
Vitamin C, mg 63 63 65 63 65
Calcium, mg 874 876 894 876 905
Phosphorus, mg 1,169 1,172 1,196 1,153 1,210
Magnesium, mg 239 239 244 237 247
Iron, mg 8.3 8.1 8.5 7.8 8.6
Zinc, mg 9.5 9.2 9.7 8.6 9.8
Copper, mg - - - - -
lodine (pg) - - - - -
Selenium, g 29.7 32.6 304 333 30.7
Potassium, g 2,603 2,600 2,662 2,564 2,695
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