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Introduction

Iron is a nutrient required for many metabolic processes in the human body. Iron deficien-
cy is the most common and widespread nutritional disorder in the world. As well as affec-
ting a large number of children and women in non-industrialized countries, it is the only
nutrient deficiency that is also significantly prevalent in virtually all industrialized nations.

There are no current global figures for iron deficiency, but they can be estimated using
anaemia prevalence as an indirect indicator. Most preschool children and pregnant wo-
men in non-industrialized countries, and at least 30 % - 40 % in industrialized countries,
are iron deficient. According to the World Health Organization (WHO), in the Spanish po-
pulation anaemia prevalence ranges from 14 % to 18 % in children and in women of repro-
ductive age, respectively.

Considerable amounts of iron must be provided by the diet to replace the iron that is lost
from the body and growth requirements. Many dietary factors can hamper or promote ab-
sorption of this mineral, but the most important determinant is systemic iron need: more is
absorbed in a state of iron deficiency and less is absorbed when mineral depots are reple-
te. In circumstances of marked iron requirements, however, the influence of dietary factors
on iron absorption may become limiting. There are three main dietary factors related to
iron status: quantity of iron, quality of iron, and the composition of diet.
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With respect to mechanisms of absorption, there are two kinds of iron in the usual diet:
haem and non-haem iron. Haem iron is between 2 and 6 times more bioavailable from
the diet than non-haem iron, being meat and meat products group the main source in
the diet. In this regard, it is also important to consider a number of recommendations by
public health authorities that designate that meat and meat products should be limited.
As for non-haem iron, cereals constitute the main source, followed by vegetables, fruits
and pulses, although we must bear in mind that its bioavailability might be low in this case.

In this sense, it is important to acknowledge that there are a number of factors that affect
iron absorption into the gastrointestinal system and thus iron bioavailability: calcium,
phytates in cereals and legumes, and phenolic compounds found in tea, coffee, and other
beverages bind iron and restrict its availability for absorption, while meat and vitamin C
found in fruit and vegetables enhance the potential availability of iron for mucosal uptake.

Concerning the amount of iron provided by the diet, there is a need for better and upda-
ted knowledge of micronutrient intakes in the Spanish population to prevent and/or delay
adverse effects resulting from inadequate intakes at different stages of life.

The purpose of this pioneer study was to evaluate dietary intakes of iron in the Spanish
population according to age and gender, and to examine the contribution from different
food and beverage groups and subgroups as dietary source of this mineral. This is the
first representative Spanish study considering plausible and non-plausible reporters for
assessing dietary iron intake.
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Materials and Methods

The design, protocol and methodology of the ANIBES Study have been already described
in detail in Ruiz E. et al, 2015 and Varela-Moreiras G. et al, 2015.

The assessment of energy intake records carried out in an insufficient or non-plausible way
is detailed in a previous scientific work belonging to the ANIBES Study, particularly in Olza .
et al, 2017. In this respect and following the EFSA protocol, data reported by the ANIBES
population were classified as plausible or non-plausible.

After the classification of dietary intakes was established, these were compared with iron
Dietary Reference Intakes by the European Food Safety Authority (EFSA, 2015) and iron
daily Recommended Intakes for the Spanish Population as reviewed by Moreiras O. et al,
2015. Prevalence of adequacy for iron intakes (% population above 80 % Recommended
Dietary Intakes) was calculated for each of the recommendations.
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Recommended Dietary Intakes
(RDI) by Moreiras and EFSA

Age Group Moreiras O. et al, 2015 EFSA, 2015
(Years) Iron (mg/Day) Iron (mg/Day)
Men
9 9 11
10 12 11
11 12 11
12 12 11
13-17 15 11
18-19 15 11
20-49 10 11
50 - 59 10 11
> 60 10 11
Women
9 9 11
10 18 11
1M 18 11
12 18 13
13-17 18 13
18-19 18 16
20-49 18 16*
50 - 59 10 16*
> 60 10 11

* For postmenopausal women, Daily Recommended Iron Intake (DRI) is the same as for
women = 60 years.
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General overview of iron intake

Median iron dietary intake levels observed were lower for women than for men in the total
studied population. For its part, the major proportion of dietary iron sources were cereals
and grains in the entire population included in this study. This could indicate that the hi-
gher iron proportion comes from non-haem iron dietary sources.

The results of research show that the prevalence of adequacy for iron by the EFSA criteria
was higher than the one from the national standard (Moreiras O. et al, 2015). Data show
that males had higher iron intakes than females in the whole sample.
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By sex

Median iron intake data amongst female was 9.8 mg/day while males was 11.3 mg/day.
Significantly higher intake values were observed in the plausible reporters in both male
and female.

The analysis assessed the prevalence of adequacy for iron intakes (% population above
80 % Recommended Dietary Intake) in the study population by sex and according to the
different diagnostic criteria previously mentioned: national (Moreiras O. et al, 2015) and
international (EFSA, 2015). In this sense, the proportion of adequacy for total iron intake
among females in the ANIBES population was 17.0 % and 27.3 % according to the Spanish
and EFSA references respectively, and likewise, for male it was 57.3 % and 77.2 %, respec-
tively.

Iron intake (mg/day) and prevalence of adequacy
(% population above 80 % RDI) in ANIBES
population by gender and reporting according
to the Spanish and EFSA references, 2015

0 0
Gender Iron (mg/Day) RDI %gli?ec::‘l:sgg. 2t al, I:/lgfglggAegz%:/;
15 (Spain)
Women
Total n=996 9.8(7.9-11.9) 17.0 27,3
Plausible n= 331 12.0%** (10.3 - 13.8) 24.8 50.5###
Non-plausible n= 685 8.8(7.3-10.6) 134 198
Men
Total n=1,013 11.3(9.0-14.0) 57.3 77.2
Plausible n=232 14.7%%*% (12.4-17.1) 84.0 100.0 ##
Non-plausible n= 781 10.3(8.4-12.7) 49.3 70.4 #*

Values are median (interquartile range) per group.

*** 0 <0.001 difference plausible vs. non-plausible (Mann-Whitney's U test)

## p < 0.01 differences between Moreiras O. et al, 2015 and EFSA, 2015 references (McNemar test for paired proportions).
### p < 0.001 differences between Moreiras O. et al, 2015 and EFSA, 2015 references (McNemar test for paired proportions).
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By age group

With regards to age, higher iron intakes were observed in adolescents (11.4 mg/day) and
children (11.0 mg/day) than in adults and the elderly, which were 10.4 mg/day and 10.2 mg/day
in each case. Iron intake values in plausible reporters were significantly higher in all age groups
than in non-plausible reporters.

Iron intake (mg/day) and prevalence of adequacy
(% population above 80 % RDI) in ANIBES
population by age group and reporting according
to the Spanish and EFSA references, 2015

% Above 80 %
Age Group Iron (mg/Day) RDI Moreiras O. et al,
2015 (Spain)

% Above 80 %
RDI EFSA, 2015

Children

Total n=213 11.0(9.2-12.8) 40.9 VA ki
Plausible n=120 12.2***% (10.4 - 14.0) 54.2 94.2 ###
Non-plausible n=93 9.2(8.0-11.1) 23.7 570

Adolescents

Total n=211 11.4(9.1-13.4) 15.2 73.0 ###
Plausible n=76 13.3*%** (11.6 - 15.4) 27.6 90.8 ###
Non-plausible n= 135 10.0(8.1-11.8) 8.2 630 ##

Adults

Total n= 1,655 10.4(8.4-12.9) 36.9 47.9 ###
Plausible n= 433 13.0*** (11.0 - 15.6) 47.8 ©3.3
Non-plausible n=1,222 9.6(7.8-11.8) 33.0 ALD 5 i

Elderly

Total n=206 10.2(7.9-12.6) 52.9 68.0 ###
Plausible n= 45 12.7%*%(10.9 - 17.2) 88.9 100.0 ###
Non-plausible n= 161 95(7.5-11.5) 429 5.0

Values are median (interquartile range) per group.

***%p < 0.001 difference No misreporting vs. Misreporting (Mann-Whitney's U test)

## p < 0.01 differences between Moreiras O. et al, 2015 and EFSA, 2015 references (McNemar test for paired proportions).
### p < 0.001 differences between Moreiras O. et al, 2015 and EFSA, 2015 references (McNemar test for paired proportions).
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By geographical distribution

Overall, the study observed that North Central region of Spain and Northeast presented
higher daily iron intakes, while the Center of the peninsula, Canary Islands and the South
region had the lowest iron intakes.

Iron intake (mg/day)
by geographical distribution

Geographical Distribution Iron
(Nielsen Areas) (mg/Day)
Barcelona

(Metropolitan Area) LBEEE - 121)

Madrid

* _
(Metropolitan Area) Lozl - 124)

Center 99(8.2-13.2)
East 10.6 (8.3-13.2)
Northeast 109 (8.7-13.4)
Northwest 106 (8.6-12.7)
North Central 11.4(9.6 - 14.0)
South 10.1**(8.2-12.4)
Canary Islands 10.1(7.8-13.3)

Values are median (interquartile range per group).
*p<0.05 difference vs. North Central (Bonferroni test).
**p<0.01 difference vs. North Central (Mann-Whitney's U test).
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Contribution of Food and Beverage Groups
and Subgroups to Iron Intake

Detailed information on dietary iron sources is essential to better understand the strengths
and weaknesses of the Spanish diet quality and to identify vulnerable population groups.

The food and beverage groups with the highest mean contribution to iron dietary intake in
both males and females were firstly cereals and grains (27.4 % in males and 26.7 % in fe-
males) followed by meat and meat products group (22.7 % in males and 19.8 % in females).
In both cases, intakes were significantly higher in the male population. Thirdly, vegetables
group accounted for a 10.3 % and 12.4 % of iron intakes in males and females respectively,
being significantly higher in females. Together, these three previous food groups contribu-
ted to 60 % or more of iron intakes of the ANIBES Study population.

According to age, cereals and grains group was the main source of iron for the entire sam-
ple, especially for adolescents (33.1 % males and 31.3 % females) and children (30.7 % boys
and 31.8 % girls), being significantly higher than adults and the elderly.

Regarding meat and meat products group, the elderly had a lower contribution (18.0 %
males and 17.0 females), being significantly higher for children (23.1 % boys and 20.1 %
girls), adolescents (23.5 % males and 20.3 % females) and adults (22.9 % in males compa-
red with 20.1 % in females).
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Since meat and meat products group is the highest source of bioavailable heme iron, this
work has further explored the different food subgroups and their contribution to iron in-
takes. In this respect, within the meat subgroup, red meat provided the same contribution
for all age groups, except for female adolescents, where the percentage was slightly lower
(2.8 %). For its part, sausages and other meat products provided between 5.5 % and 10.2 %
of total iron intakes, especially in children, adolescents and adult male, with a contribution
significantly higher than in adult female and the elderly. On the other hand, the fish and
shellfish group contribution was significantly higher in groups older than 18 years.
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Iron dietary sources (%)
from food and beverage
groups and subgroups.
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Iron dietary sources (%) from food and beverage groups and subgroups. w

1. GENERAL 9-75 YEARS

Sample: 2,009 individuals*

Bread

Meat

Vegetables

Sausages and other meat products
Fish and shellfish

Pulses

Fruits

Bakery and pastry
Ready-to-eat-meals

Eggs

Pasta

Breakfast cereals and cereal bars
Grains and flours

Chocolate

Milk

Low alcohol content beverages
Coffee and herbal teas

Juices and nectars

Sauces and condiments

Cheese

Olive oil

Appetizers

Yogurt and fermented milks
Viscera and offal

Other dairy products

Other drinks (non-alcoholic)
Supplements and meal replacements
Jams and other

Butter, margarine and shortening
Sugar

Other sweets

Unsweetened soft drinks
Sugared soft drinks

Other oils

Sports drinks

Energy drinks

High alcohol content beverages
Water

*Random sample

A 13.29
A 12.49
A 11.36
I .23
I 6.05
I 572
I 534
I 523
I 4.92
— 4.73
I 333

I 238

I 233

I 222

I 167

167

. 137

. 127

113

094

B 0.86

084

mo057

W0.51

W043

030

10.19

10.08

10.07

10.07

10.04

0.00

0.00

0.00

0.00

0.00

0.00

0.00
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Iron dietary sources (%) from food and beverage groups and subgroups.

2. GENERAL MEN 9-75 YEARS

Sample: 1,013 individuals*

Bread

Meat

Vegetables

Sausages and other meat products
Pulses

Fish and shellfish
Ready-to-eat-meals

Eggs

Bakery and pastry

Fruits

Pasta

Breakfast cereals and cereal bars
Grains and flours

Chocolate

Low alcohol content beverages
Milk

Juices and nectars

Coffee and herbal teas

Sauces and condiments

Cheese

Appetizers

Olive ail

Viscera and offal

Yogurt and fermented milks
Other dairy products

Other drinks (non-alcoholic)
Supplements and meal replacements
Butter, margarine and shortening
Jams and other

Sugar

Other sweets

Unsweetened soft drinks
Sugared soft drinks

Other oils

Sports drinks

Energy drinks

High alcohol content beverages
Water

*Random sample

T 13.95
T 13.09
T 10.33

e 898
e 563
T 556
e 541
499
404
469
P 357
27
223
220
2,01

47

130

116

e

089

w084

082

058

051

M 048

f0.17

1013

10.06

10.06

10.05

10.02

0.00

0.00

0.00

0.00

0.00

0.00

0.00
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Iron dietary sources (%) from food and beverage groups and subgroups.

5. GENERAL WOMEN 9-75 YEARS

Sample: 996 individuals*

Bread

Vegetables

Meat

Sausages and other meat products
Fish and shellfish

Fruits

Pulses

Bakery and pastry

Eggs

Ready-to-eat-meals

Pasta

Breakfast cereals and cereal bars
Grains and flours

Chocolate

Milk

Coffee and herbal teas

Juices and nectars

Low alcohol content beverages
Sauces and condiments

Cheese

Olive ol

Appetizers

Yogurt and fermented milks
Viscera and offal

Other drinks (non-alcoholic)
Other dairy products
Supplements and meal replacements
Jams and other

Sugar

Butter, margarine and shortening
Other sweets

Unsweetened soft drinks
Sugared soft drinks

Other oils

Sports drinks

Energy drinks

High alcohol content beverages
Water

*Random sample

e 12en
1242
e 1188
e 747
e 655
e .07
e 581
e 552
e 446
A
T 3.09

[ 3.05

[ 244

224

176

159

123

a2

110

099

089

7083

062

T 044

T 044

M 039

F025

10.10

10.09

10.08

1 0.07

0.00

0.00

0.00

0.00

0.00

0.00

0.00
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Iron dietary sources (%) from food and beverage groups and subgroups. w

4. CHILDREN BOYS AND GIRLS 9-12 YEARS

Sample: 213 individuals*

Bread " 13.30
Meat I 11.66
Sausages and other meat products IEEE—— 10.11
Vegetables NN 7.42
Bakery and pastry I 716
Ready-to-eat-meals NN 622
Chocolate NG 590
Pulses NN 529
Breakfast cereals and cereal bars NG 486
Eggs NN 443
Fish and shellfish NG 386
Pasta N 3.80
Fruits NN 357
Juices and nectars [N ? 46
Milk N 2 .06
Grains and flours M 2.04
Sauces and condiments [l 1.22
Other dairy products Il 1.12
Appetizers [l 1.00
Olive oil 1M 0.72
Cheese M 0.72
Yogurt and fermented milks Il 0.63
Viscera and offal 10.12
Supplements and meal replacements 10.12
Butter, margarine and shortening 10.07
Jams and other |0.05
Coffee and herbal teas 10.04
Other sweets [0.04
Other drinks (non-alcoholic) 10.03
Sugar 10.02
Unsweetened soft drinks  0.00
Sugared soft drinks  0.00
Other oils  0.00
Sports drinks  0.00
Energy drinks  0.00
Low alcohol content beverages 0.00
High alcohol content beverages 0.00
Water 0.00

*Random sample plus boost

ANIBES Study >> Anthropometric data, macronutrients and micronutrients intake,
practice of physical activity, socioeconomic data and lifestyles

16



Sample: 126 individuals*

Bread

Meat

Sausages and other meat products
Vegetables

Bakery and pastry
Ready-to-eat-meals

Chocolate

Breakfast cereals and cereal bars
Eggs

Pulses

Fish and shellfish

Pasta

Fruits

Juices and nectars

Milk

Grains and flours

Other dairy products
Appetizers

Sauces and condiments

Cheese

Olive ol

Yogurt and fermented milks
Supplements and meal replacements
Butter, margarine and shortening
Coffee and herbal teas

Other drinks (non-alcoholic)
Jams and other

Viscera and offal

Sugar

Other sweets

Unsweetened soft drinks
Sugared soft drinks

Other oils

Sports drinks

Energy drinks

Low alcohol content beverages
High alcohol content beverages
Water

*Random sample plus boost

Iron dietary sources (%) from food and beverage groups and subgroups.

5. CHILDREN BOYS 9-12 YEARS

e 13061
1292
e 1017
e 7.08
e 678
e 660
T 6.04
e 469
456
——— 452
e 378
s
328
239

222

92

114

.04

098

mo0.75

073

059

10.21

10.07

10.05

10.05

10.04

10.03

10.03

10.02

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00
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Iron dietary sources (%) from food and beverage groups and subgroups.

6. CHILDREN GIRLS 9-12 YEARS

Sample: 87 individuals*

Bread

Sausages and other meat products
Meat

Vegetables

Bakery and pastry

Pulses

Chocolate

Ready-to-eat-meals

Breakfast cereals and cereal bars
Eggs

Fish and shellfish

Pasta

Fruits

Juices and nectars

Grains and flours

Milk

Sauces and condiments

Other dairy products
Appetizers

Olive ail

Yogurt and fermented milks
Cheese

Viscera and offal

Butter, margarine and shortening
Other sweets

Jams and other

Coffee and herbal teas

Sugar

Supplements and meal replacements
Unsweetened soft drinks
Sugared soft drinks

Other oils

Other drinks (non-alcoholic)
Sports drinks

Energy drinks

Low alcohol content beverages
High alcohol content beverages
Water

*Random sample plus boost

e 12,86

e 1000
e 9.84
e g
e 769
e e
[ 570
e 568
e 52
e 425
[ 308
393
e 384

[ 256

222

183

[ 156

0 1.09

094

o7

7069

068

1025

10.07

10.07

10.06

10.01

10.01

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00
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Iron dietary sources (%) from food and beverage groups and subgroups. w

7. ADOLESCENTS 15-17 YEARS

Sample: 211 individuals*

Bread . 13.81
Meat I— 12.49
Sausages and other meat products NG 9.82
Ready-to-eat-meals NI 7.10
Vegetables NI 703
Bakery and pastry NN ©.58
Breakfast cereals and cereal bars NN S 53
Pulses NG 519
Chocolate NG 511
Eggs NN /.86
Pasta NN 429
Fish and shellfish NG 301
Fruits NN ? 85
Grains and flours N 2 25
Juices and nectars M 1.92
Milk [ 178
Sauces and condiments [l 1.17
Appetizers [l 0.88
Cheese M 0.85
Other dairy products [l 0.81
Olive oil 1M 0.68
Yogurt and fermented milks B 0.42
Coffee and herbal teas 10.15
Other sweets 10.15
Other drinks (non-alcoholic) 10.14
Butter, margarine and shortening |0.07
Viscera and offal 10.05
Jams and other |0.04
Low alcohol content beverages |0.03
Sugar 10.03
Supplements and meal replacements  0.00
Unsweetened soft drinks  0.00
Sugared soft drinks  0.00
Other oils  0.00
Sports drinks  0.00
Energy drinks  0.00
High alcohol content beverages 0.00
Water 0.00

*Random sample plus boost
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Iron dietary sources (%) from food and beverage groups and subgroups.

8. ADOLESCENT BOYS 15-17 YEARS

Sample: 137 individuals*

Bread

Meat

Sausages and other meat products
Ready-to-eat-meals

Vegetables

Bakery and pastry

Breakfast cereals and cereal bars
Eggs

Pulses

Pasta

Chocolate

Fish and shellfish

Fruits

Grains and flours

Milk

Juices and nectars

Sauces and condiments
Appetizers

Other dairy products

Cheese

Olive ol

Yogurt and fermented milks
Coffee and herbal teas

Other sweets

Butter, margarine and shortening
Other drinks (non-alcoholic)
Viscera and offal

Jams and other

Sugar

Supplements and meal replacements
Unsweetened soft drinks
Sugared soft drinks

Other oils

Sports drinks

Energy drinks

Low alcohol content beverages
High alcohol content beverages
Water

*Random sample plus boost

T 14.02
T 1346
T 9,97
e 761
. 6.68
e 636
T .04
497
4
I 458
453
L ENE
236

. 200

186

. 1.80

B 1.09

084

W 0.80

o078

mo67

B 037

1018

10.11

1 0.07

10.05

10.03

10.03

10.02

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00
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ADOLESCENT GIRLS

Sample: 74 individuals*

Bread

Meat

Sausages and other meat products
Vegetables

Bakery and pastry

Chocolate

Ready-to-eat-meals

Pulses

Eggs

Breakfast cereals and cereal bars

Iron dietary sources (%) from food and beverage groups and subgroups.

13.41
10.68
9.54
7.70
6.98
6.18
6.17
571

4.67
4.59

Fish and shellfish 4.26
Fruits 3.77
Pasta 3.76
Grains and flours 2.52
Juices and nectars 2.16
Milk 1.64
Sauces and condiments 1.30
Cheese 0.99
Appetizers 0.96
Other dairy products 0.84
Olive oll 0.69

Yogurt and fermented milks 0.52
Other drinks (non-alcoholic) 0.32
Other sweets [ 0.23
Coffee and herbal teas | 0.11
Viscera and offal | 0.08
Butter, margarine and shortening | 0.07
Low alcohol content beverages | 0.07
Sugar 10.05
Jams and other 1 0.05
Supplements and meal replacements  0.00
Unsweetened soft drinks  0.00
Sugared soft drinks  0.00
Other oils  0.00
Sports drinks  0.00
Energy drinks  0.00
High alcohol content beverages 0.00
Water 0.00

*Random sample plus boost
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Iron dietary sources (%) from food and beverage groups and subgroups. w

10. ADULTS 18-64 YEARS

Sample: 1,655 individuals*

Bread . 13.34
Meat N 12.68
Vegetables " 11.61
Sausages and other meat products NG 326
Fish and shellfish  INEG_—EEN .11
Pulses NN 565
Fruits NN 5 15
Bakery and pastry NN 508
Ready-to-eat-meals NN 490
Eggs NN 469
Pasta [N 339
Breakfast cereals and cereal bars NG 2 72
Grains and flours NN 2 34
Chocolate [N 207
Low alcohol content beverages Il 1.66
Milk I 155
Coffee and herbal teas M 1.47
Juices and nectars 1M 1.21
Sauces and condiments [l 1.16
Cheese [ 0.97
Appetizers [l 0.87
Olive oil 1M 0.84
Yogurt and fermented milks M 0.56
Viscera and offal M 0.52
Other dairy products M0.42
Other drinks (non-alcoholic) W 0.34
Supplements and meal replacements  10.23
Sugar 10.08
Butter, margarine and shortening 10.07
Jams and other 10.07
Other sweets 10.05
Unsweetened soft drinks  0.00
Sugared soft drinks  0.00
Other oils  0.00
Sports drinks  0.00
Energy drinks  0.00
High alcohol content beverages 0.00
Water 0.00

*Random sample
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Iron dietary sources (%) from food and beverage groups and subgroups.

11. ADULT MEN 18-64 YEARS

Sample: 798 individuals*

Bread

Meat

Vegetables

Sausages and other meat products
Fish and shellfish

Pulses

Ready-to-eat-meals

Eggs

Bakery and pastry

Fruits

Pasta

Breakfast cereals and cereal bars
Grains and flours

Low alcohol content beverages
Chocolate

Milk

Coffee and herbal teas

Juices and nectars

Sauces and condiments

Cheese

Appetizers

Olive ail

Viscera and offal

Yogurt and fermented milks
Other dairy products

Other drinks (non-alcoholic)
Supplements and meal replacements
Butter, margarine and shortening
Sugar

Jams and other

Other sweets

Unsweetened soft drinks
Sugared soft drinks

Other oils

Sports drinks

Energy drinks

High alcohol content beverages
Water

*Random sample

I 14.04
——13.29
e 10475
T 9.04
e 570
e 555
e 526
T 5,01
e 464
467

[ 369

232

218
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129

122

094

w088

082

W o.61

mo052

Mo0.44

10.19

lo.16

10.06

10.06

10.06

10.03

0.00

0.00

0.00

0.00

0.00

0.00

0.00
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Iron dietary sources (%) from food and beverage groups and subgroups.

12. ADULT WOMEN 18-64 YEARS

Sample: 857 individuals*

Bread

Vegetables

Meat

Sausages and other meat products
Fish and shellfish

Pulses

Fruits

Bakery and pastry
Ready-to-eat-meals

Eggs

Pasta

Breakfast cereals and cereal bars
Grains and flours

Chocolate

Milk

Coffee and herbal teas

Low alcohol content beverages
Juices and nectars

Sauces and condiments

Cheese

Olive oil

Appetizers

Yogurt and fermented milks
Other drinks (non-alcoholic)
Viscera and offal

Other dairy products
Supplements and meal replacements
Sugar

Jams and other

Butter, margarine and shortening
Other sweets

Unsweetened soft drinks
Sugared soft drinks

Other oils

Sports drinks

Energy drinks

High alcohol content beverages
Water

*Random sample

e 1269
e 242
D ————rn
e 754
P 6.49
e 575
e 565
e 549
e 457
I 4.40
3

[ 3.09

[ 248

213

72

62

.26

a3

o

5 1.00

7086

7086

0,60

1048

1043

B 039

1029

10.10

10.09

10.08

[0.07

0.00

0.00

0.00

0.00

0.00

0.00

0.00
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Iron dietary sources (%) from food and beverage groups and subgroups.

15. ELDERLY 65-75 YEARS

Sample: 206 individuals*

Vegetables

Bread

Meat

Fruits

Fish and shellfish

Pulses

Sausages and other meat products
Eggs

Bakery and pastry

Low alcohol content beverages
Ready-to-eat-meals

Grains and flours

Pasta

Breakfast cereals and cereal bars
Coffee and herbal teas

Milk

Olive oil

Juices and nectars

Viscera and offal

Sauces and condiments

Cheese

Yogurt and fermented milks
Chocolate

Other drinks (non-alcoholic)
Appetizers

Jams and other

Other dairy products

Sugar

Butter, margarine and shortening
Supplements and meal replacements
Unsweetened soft drinks
Sugared soft drinks

Other sweets

Other oils

Sports drinks

Energy drinks

High alcohol content beverages
Water

*Random sample

T 13.90
T 12.90
T 10.72
I 9.29
I 7.38
I 6.75
I 5.92
I 541
I 5.05

I 330

2 46

224

10

I 2.04

I 188

179

B 1.06

W 088

082

079

I 0.75

M 0.68

M 0.66

Bo037

H035

10.17

1012

10.09

10.09

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00



* aniBes

Iron dietary sources (%) from food and beverage groups and subgroups.

14. ELDERLY MEN 65-75 YEARS

Sample: 99 individuals*

Vegetables

Bread

Meat

Fruits

Pulses

Fish and shellfish

Sausages and other meat products
Eggs

Bakery and pastry

Low alcohol content beverages
Ready-to-eat-meals

Grains and flours

Breakfast cereals and cereal bars
Pasta

Milk

Coffee and herbal teas

Viscera and offal

Olive oil

Chocolate

Juices and nectars

Sauces and condiments

Cheese

Yogurt and fermented milks
Other drinks (non-alcoholic)
Appetizers

Jams and other

Other dairy products

Butter, margarine and shortening
Sugar

Other oils

Supplements and meal replacements
Unsweetened soft drinks
Sugared soft drinks

Other sweets

Sports drinks

Energy drinks

High alcohol content beverages
Water

*Random sample

T 13.02
T 12.85
T 1055

. 838
e 762
I 686
T 6.44
I 557
e 479
477
287

I 286

80

. 173

158

145

102

.0

B 1.00

096

o074

mo0.54

053

044

F032

1013

10.10

10.07

10.05

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00
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Iron dietary sources (%) from food and beverage groups and subgroups.

15. ELDERLY WOMEN 65-75 YEARS

Sample: 107 individuals*

Vegetables

Bread

Meat

Fruits

Fish and shellfish

Pulses

Sausages and other meat products
Eggs

Bakery and pastry

Pasta

Coffee and herbal teas
Breakfast cereals and cereal bars
Ready-to-eat-meals

Milk

Low alcohol content beverages
Grains and flours

Olive oil

Cheese

Sauces and condiments

Yogurt and fermented milks
Juices and nectars

Viscera and offal

Appetizers

Chocolate

Other drinks (non-alcoholic)
Jams and other

Other dairy products

Sugar

Butter, margarine and shortening
Supplements and meal replacements
Unsweetened soft drinks
Sugared soft drinks

Other sweets

Other oils

Sports drinks

Energy drinks

High alcohol content beverages
Water

*Random sample

A a2
2,94
e 1088
e 105
e 7.86
e 595
[ 545
e 531
e 529

T 245

229

227

e 2,08

1,99

195

167

110

094

084

081

9 0.80

[ 0.64

1038

1035

10.37

[0.20

1014

1014

1010

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00
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Particularly Vulnerable Population Groups

In Europe, iron deficiency is considered to be one of the main nutritional deficiency disor-
ders affecting large fractions of the population, particularly groups such as children and
fertile or pregnant women.

Children and adolescents are consistently considered a group at risk for nutritional de-
ficiencies as their needs increase during growth stage. Women of childbearing age are
another vulnerable population for iron deficiency. The large difference between men and
women regarding prevalence of adequate iron intake calls for attention. Women are at
high risk of iron deficiency and should be the ones to increase their intake. However, wo-
men's Recommended Dietary Intake for iron are more difficult to reach (18 mg/day compa-
red to 8 mg/day for men and postmenopausal women).

To optimize iron status, it is desirable to encourage a varied diet with attention to sources
of haem iron, and more emphasis should be given to the enhancing or inhibitory factors in-
fluencing non-haem iron by means of adequate recommendations regarding dietary habits.
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