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Dietary No. of Age
intake subjects; range Mean Energy
Country method sex (years) (mg/d) SD (kJrd) sD
Sweden w = Sweden'®  EFR 500 M 19-64 1069 395 9933
500 F 922 300 7841
Finland HEH e Finland'®  24nR 730 M 19-64 1202 592 9265 2960
846 F 1007 450 6804 2028
(16)
Denmark e Denmark™®  EFR 300 M 19-64 1055 448 10638 2910
- __3oF__ 90 _ _ 389 8282 _ 2209
Ireland - e ireland™®  EFR 650 M 19-64 949 354 11033 3108
650 F 742 299 7623 2007
Germany a ® Germany'®  DH 5000 M 19-64 1171 558 11041 4112
5000 F 1047 389 8131 2511
France o France’  EFR 954 M 52-68 1032 325 NA
I R o o 800 F 964 339
Spain ol spain’® 2x24hR 750 M 19-59 830 200 8925
750 F 778 170 7047
Portugal T Portugal®  FFQ 1200 M 19-64 883 354 9937 2305
1200 F 963 359 8731 2108
Italy - e Italy'® EFR 700 M 19-64 947 309 10336 1906
PSSP 3 S e U Y STV PSSOy e _TOOF 81 | 264 8433 | 1604
Serbia - e Serbia®®  HFCS 1173 M 30-60 1426 643 11415 (M&F)
1227F 1105 501
Poland Fig Poland®™®  FFQ 4815M 45-69 872 425 9529 2910
5044 F 899 438 8727 2608
Lithuania ™ Lithuania®®  24hR 2606 M 19-64 858 468 10945 4317
1132 F 782 420 8202 3494
Latvia b | Latvia® 24hR 1065 M 19-64 742 456 10848 5023
1235 F 855 547 7522 3355
Hungary -t Hungany®  24hR 473 M 18-60+ 717 319 11734
706 F 656 276 9227
Estonia - (n=a] Estonia®  24hR 900 M 19-64 716 544 9567 4804
15 F 589 362 6888 3217
Czech B | Czech . FFQ 3690 M 51-65 721 362 8727 3007
Republic 4223F 835 411 4867 3007
. (52)
Croatia e Croatia FFQ 183 M 18-30 1711 965 15955 7534
- 480 F 1444 740 11982 5720
L i 1 i i L I J
400 600 800 1000 1200 1400 1600 1800 2000

Mean Ca intake (mg/d)

Fig. 1 Mean (sb) calcium intake in mg/d and mean (sp) energy intake in kJ/d for males (M) and females (F) by country and region
(separated at — - —, from top to bottom, into Scandinavia, Western Europe, Mediterranean and Central and Eastern Europe).
Dietary intake method: EFR = estimated food record; 24hR = 24 h recall; DH = diet history; HFCS = household food consumption
survey. NA = not available. Plot shows mean intakes with 95 % confidence intervals represented by horizontal bars: O, males; H,
females; ——, Average Nutrient Requirement (800 mg/d for females and males)

females in Estonia, Hungary and Lithuania was below the
ANR (source: NNR), which indicates that there is a risk
of inadequacy. Similar results were observed for CEE
males (pooled estimated mean: 862 mg/d); the pooled
mean Ca intakes for Scandinavian, Western European and
Mediterranean countries were 1130, 1129 and 885 mg/d,
respectively. In CEE, four out of eight countries had a
mean intake below the ANR among males, and in three
countries among females. Within CEE, relatively high
levels of Ca intake were observed for Croatia and Serbia.
This can likely be explained by the different age range of
the study population in the Croatian study (university
students, 18-30 years) and the different dietary assess-
ment method used in the Serbian study (intake data were
collected per household and calculated per person using
the consumption units). This explanation is supported by
the fact that mean energy intakes in these studies are also
relatively high. This remark also holds for the levels of
intake of other micronutrients from these two studies.
Figure 2 shows the observed mean intakes for folate.
In CEE the mean pooled intake (307 pg/d) was slightly
higher than in the other regions (Scandinavia: 235 wg/d,
Western Europe: 278 pg/d, Mediterranean: 275 pwg/d), which
was due to the relatively high value for Croatia. In CEE,
Hungarian and Estonian females had mean intake below
the ANR, indicating a risk of inadequacy. Among CEE males,

the estimated mean intake (302 pwg/d) was in the same range
as those in other regions (Scandinavia: 268 wg/d, Western
Europe: 322 pg/d, Mediterranean: 287 wg/d). Hungarian
males had folate intake below the ANR.

These results correspond with the previous publication
by de Bree et al®* which indicated that mean dietary
folate intake in Europe is in line with recommendations.

The observed mean Fe intakes are shown in Fig. 3. The
pooled mean intake among females from CEE (13 mg/d)
was similar to those from the other European regions
(range: 11-13mg/d). For all CEE countries the mean
intake of females was above the ANR with the exception
of Hungary. For males, the mean estimated intake in CEE
(16 mg/d) was slightly higher than that in other regions
(range: 13-15mg/d); all countries reported an observed
mean intake higher than the average daily requirements.

The mean intakes of vitamin B, are shown in Fig. 4.
The pooled levels for both females and males in CEE
(4 and 7 pg/d, respectively) were similar to the pooled
means for Scandinavia and Western Europe, whereas the
highest means were observed in the Mediterranean
countries (7 pg/d in females, 8 pg/d in males). For both
genders in all countries, mean intake values were above
the ANR.

The mean observed vitamin C intake (Fig. 5) in CEE
females (pooled estimate: 134 mg/d) was similar to that in
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Dietary No. of Age
intake subjects; range  Mean Energy
Country method  sex (years) (ug/d) SD (kJ/d) SD
Sweden - Sweden('®  EFR 500 M 19-64 232 73 9933
500 F 215 65 7841
Finland 1. e Finland(®  24hR 730 M 19-64 270 120 9265 2960
846 F 226 88 6804 2028
Denmark e Denmark('®) EFR 300 M 19-64 323 120 10638 2910
e 0 I N S e - _/8%00F _ 296 111 8232 2209
Scotland i Scotland(®) FFQ 898 F 45-54 294 89 7925
Ireland e Ireland('®  EFR 650 M 19-64 332 128 11033 3108
refan —-— 650 F 260 144 7623 2007
o1 Germany(1®) DH 5000 M 19-64 321 202 11041 4112
Germany - 5000 F 217 124 8131 2511
Spain s 1 __'I_ﬂ ''''''''''''''''''''' “Spain(® " 2x24hR 750 M 19-59 237 45 8925
750 F 220 48 7047
Portugal ) Portugal('®)  FFQ 1200 M 19-64 302 130 9937 2305
1200 F 304 144 8731 2108
Italy red Italy(16) EFR 700 M 19-64 315 91 10336 1906
= o _TWF . 283100 8433 _1604_
Serbia . FeH Serbia®  HFCS 1173 M 30-60 293 148 11415 (M&F)
1227 F 228 116
Poland 5 Poland®®®  FFQ 4815 M 4569 322 118 9529 2910
5044 F 321 124 8727 2608
Hungary - e Hungary®® 24hR 473 M 18-60+ 152 53 11734
Hungary®®) 3x24hR 352 F 18-59 132 47 9227
Estonia —— Estonia®0)  24hR 126 M 55-65 213 121 9567 4804
190 F 171 99 6888 3217
Czech Bl Czech FFQ 3690 M 51-65 294 115 8727 3007
Republic(?) 4223 F 303 135 4867 3007
Croatia .y Croatia®?  FFQ 183 M 18-30 443 226 15955 7534
480 F 373 168 11982 5720
100 200 300 400 500

Mean folate intake (ug/d)

Fig. 2 Mean (sp) folate intake in pwg/d and mean (sp) energy intake in kJ/d for males (M) and females (F) by country and region
(separated at — - —, from top to bottom, into Scandinavia, Western Europe, Mediterranean and Central and Eastern Europe).
Dietary intake method: EFR = estimated food record; 24hR = 24 h recall; DH = diet history; HFCS = household food consumption
survey. NA = not available. Plot shows mean intakes with 95 % confidence intervals represented by horizontal bars: ©, males; W,

females; ——, Average Nutrient Requirement (200 pn.g/d for females and males)
Dietary  No. of Age
intake subjects; range Mean Energy
I Country method  sex (years) (mg/d) SD (kJ/d) SD
Sweden ,4. e Sweden™®  EFR 500 M 19-64 12 3 9933
500 F 10 2 7841
Norway : - Norway'®  FFQ 1100 M 16-79 13 5 11142 3914
) o 1100 F 12 6 1936 645
Finland :»a e Finlan 24hR 730 M 19-64 14 6 9265 2960
846 F 10 3 6804 2028
Germany T u ] Germany™®  DH 5000M  19-64 16 6 11041 4112
I 5000 F 13 4 8131 2511
France | e France®  EFR 954 M 5268 15 4 NA
| 800 F 1 3
Belgium i HH Belgium™  24hR 500 M 19-64 13 3 NA
500 F 10 2
Spain I m ] Spain®  2x24hR 750 M 1959 13 2 8925
| 750 F 1 2 7047
Portugal | - e Portugal®  FFQ 1200 M 19-64 17 5 9937 2305
| 1200 F 15 4 8731 2108
Italy | [acal Italy"® EFR 700 M 19-64 15 4 10336 1906
n —— 700 F 14 19 8433 1604
Serbia | i —e— Sebia®®  HFCS  1173M  30-60 24 11 11415 (M&F)
| 1227 F 19 9
Poland | w B Poland®  FFQ  4815M 4569 14 4 9529 2910
. . | 5044 F 13 4 8727 2608
Lithuania | e Lithuanid®® 24nR 2606 M 19-64 23 13 10945 4317
i | - 1132 F 20 12 8202 3494
Latvia 1 — b Lawvid®  24hR 10685M  19-64 19 10 10848 5023
i 1235 F 13 7 7522 3355
Hungary - HeH Hungary®® 24nR 473M 18-60+ 13 3 11734
) 706 F 10 3 9227
Estonia ! e —e— Estonid®  24hR 900 M 19-64 15 10 9567 4804
| 1115 F 12 7 6888 3217
Czech -1 Czech . FFQ  3690M  51-65 11 4 8727 3007
X | Republic’ 4223 F 11 5 4867 3007
Croatia I = A Croatid®®  FFQ 183 M 18-30 22 10 15955 7534
: 480 F 16 2 11982 5720
1 L L 1 1 1 I L L L L L L L |

6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Mean Fe intake (mg/d)

Fig. 3 Mean (sp) iron intake in mg/d and mean (sp) energy intake in kJ/d for males (M) and females (F) by country and region
(separated at — - —, from top to bottom, into Scandinavia, Western Europe, Mediterranean and Central and Eastern Europe).
Dietary intake method: EFR = estimated food record; 24hR = 24 h recall; DH = diet history; HFCS = household food consumption
survey. NA = not available. Plot shows mean intakes with 95 % confidence intervals represented by horizontal bars: O, males; W,
females; ——, Average Nutrient Requirement (ANR; 7 mg/d for males); — — —, ANR (10mg/d for females)
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Dietary No. of
intake subjects; Agerange Mean Energy
Country method sex (years) (mg/d) SD  (kJ/d) SD
16)
ot Sweden'® EFR 500M  19-64 7 4 9933
Sweden F—a— » 500 F 6 5 7841
' —e— Finland'®  24hR 730M  19-64 7 6 9265 2960
Finland = o 846 F 5 3 6804 2028
e Denmark™® WFR 400M  19-64 6 3 10638 2910
Denmerk bl e AWF_ 4 3 g2 2209
reland e Ireland’®  EFR 700M  19-64 5 4 11033 3108
. 700 F 4 4 7623 2007
Germany u =] Germany'® DH 5000M  19-64 7 4 11041 4112
e 5000 F 4 2 8131 2511
) —e— Austrid’®  EFR 125M  >64 5 2 8026
Aust —a—
e e b e TR e e e s e BSE_ a2 et
i H Spain™®  2x24hR  750M  19-59 5 1 8925
Spain ]
o 750 F 4 1 7047
Portugal o Portugal’® FFQ 1200M  19-64 9 4 9937 2305
¢ B - M200F 9 4 8731 2108
. e . (36)
Serbia (. Serbia®®  HFCS 1173M  30-60 6 4 11415 (M&F)
1227 F 5 4
Poland o 9 Poland”®  24hR 3132M  20-74 6 17 10386
3529 F 4 8 7060
Hungary -— o— Hungary®® 24hR 93 M >65 3 2 10432 2205
159 F 2 2 8828 1705
Estonia o —e— Estonid®  24hR 126M  55-65 9 3 9567 4804
190 F 6 2 6888 3217
Croatia . F—e— Croatid® FFQ 183M  18-30 9 5 15955 7534
480 F 7 4 11982 5720
L L i 1 1 1 ' i
00 14 28 42 56 70 84 98 112

Mean vitamin B,, intake (ug/d)

Fig. 4 Mean (sp) vitamin By, intake in ng/d and mean (sp) energy intake in kJ/d for males (M) and females (F) by country and
region (separated at — - —, from top to bottom, into Scandinavia, Western Europe, Mediterranean and Central and Eastern
Europe). Dietary intake method: EFR = estimated food record; 24hR = 24 h recall; WFR = weighed food record; DH = diet history;
HFCS = household food consumption survey. NA = not available. Plot shows mean intakes with 95% confidence intervals

represented by horizontal bars: O, males; B, females; ——, Average Nutrient Requirement (1.4 .g/d for females and males)
Dietary No. of Age
' intake subjects;  range Mean Energy
| Country method sex (years)  (mg/d) SD (kJ/d) SD
Sweden ' - N Sweden™®  EFR 500M  19-64 79 45 9933
| 500 F 90 50 7841
Finland | —e— Finland'®  24hR 730 M 19-64 98 88 9265 2960
- 846 F 118 82 6804 2028
| (16)
Denmark | i == Denmark'® WFR 400 M 19-64 102 56 10638 2910
B e e it - o Sl o 21 T 2 Lt —_— e __400F 107 _ 61 _ 8232 2209
Ireland | ——— reland®  EFR 700M 1964 116 223 11033 3108
700 F 108 183 7623 2007
| G “}16)
Germany bl ermany'® DH 5000M  19-64 153 106 11041 4112
I 5000 F 153 84 8131 2511
France | g France’™®  EFR 954M  52-68 100 49 NA
i i e i e S i e i A i it b e e i e i ——— e 1369F 96 __ 43
Spain I = Spai® | 2x24nR  750M | 1950 830 200 8925
750 F 778 170 7047
| [w=¥] Ium
Portugal i Portuga®® FFQ 1200M  19-64 883 354 9937 2305
| 1200 F 963 359 8731 2108
Italy I - Fe Italy"® EFR 700M  19-64 947 309 10336 1906
P [ R T o R Ll P S S S SR LS I S . __TOOF __ __ 851 _ 264 8433 1604
Slovakia I = Slovakid®  FFQ 68 M 1968 90 NA
| 109 F 90
Serbia | . = Serbid®  HFCS 1173M  30-60 146 93 11415 (M&F)
| 1227 F 112 7
Poland e Poland’® 24hR  3132M 2074 76 74 10386
| 3529 F 73 75 7060
Lithuania | —atP Lithuania® 24hR 2606 M 19-64 128 108 10945 4317
I 1132F 121 112 8202 3494
Latvia | g Latvid®®  24nR 1065M  19-64 70 65 10848 5023
I 1235 F 64 63 7522 3355
Hungary i = Hungary®™® 24hR 93M >65 78 49 10432 2205
159 F 69 36 8828 1705
. | . (66)
Estonia = Estonia®  24hR 900M  19-64 82 9 9567 4804
I 1115 F 82 81 6888 3217
Czech I e = % Czech .. FFQ 3690M  51-65 160 135 8727 3007
| Republic’ 4223 F 229 242 4867 3007
Croatia | ———, Croatid®®  FFQ 183M 1830 177 111 15955 7534
480 F 185 132 11982 5720
. l -550)
Bulgaria | g Bulgarid® 24hR  186M  60-75 89 70 10231 4116
| 194 F 83 70 8127 2608
L 1 L 1 1 I 1 1 L 1 |
40 60 80 100 120 140 160 180 200 220 240

Mean vitamin C intake (mg/d)

Fig. 5 Mean (sp) vitamin C intake in mg/d and mean (sp) energy intake in kJ/d for males (M) and females (F) by country and region
(separated at — - —, from top to bottom, into Scandinavia, Western Europe, Mediterranean and Central and Eastern Europe).
Dietary intake method: EFR = estimated food record; 24hR =24h recall; WFR = weighed food record; DH = diet history;
HFCS = household food consumption survey. NA = not available. Plot shows mean intakes with 95% confidence intervals
represented by horizontal bars: O, males; B, females; ——, Average Nutrient Requirement (ANR; 60 mg/d for males); — — —,
ANR (50 mg/d for females)
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Dietary No. of Age
intake  subjects; range Mean Energy
Country method  sex (years) (ug/d) SD  (kJ/d) SD
[I—-— Norway!'®  FFQ 1100M  16-79 11 11 11142 3914
Norway —— ) 1100 F 10 9 1936 645
) —e—i Finland 24h 730M  19-64 7 6 9265 2960
Finland e 846 F 5 4 6804 2028
Denmark rag FEH Denmark"® WFR ~ 400M  19-64 4 3 10638 2910
______________________________________ . 4%0F 3 2 8232 2209
[n=al
Ireland —ey Ireland'®  EFR 700M  19-64 4 3 11033 3108
o 700 F 4 9 7623 2007
Germany L] Germany!'® DH 5000M 19-64 4 4 11041 4112
Enaland - 5000 F 2 1 8131 2511
ga Austia™® EFR  170M  >64 3 5 NA
Austria = England’® FFQ  898F 4554 4 2 7925 2205
- Tspain™®  2x2ahR 750M 1959 2 1 8925
Spain " . 750 F 1 1 7047
= Portugal™® FFQ  1200M 19-64 4 2 9937 2305
Portugal ' 1200 F 4 2 8731 2108
Italy _— itay'®  EFR  700M  19-64 4 2 10336 1906
______________________________ B - TOOF __ 3 _ 2 _ 8433 _ _1604_
Serbia " Serbia®® HFCS  1173M  30-60 5 3 11415 (M&F)
o 1227 F 5 3
Poland - Poland™ 24hR  3132M 20-74 4 5 10386
G 3529 F 3 4 7060
Hungary - Hungary® 24hR  473M  18-60+ 2 1 11734
) —_ 706 F 2 1 9227
Estonia b= Estonia® 24hR  126M  55-65 4 8 9567 4804
190 F 3 4 6888 3217
0-0 2:5 50 7-5 10-0 12.5

Mean vitamin D intake (pg/d)

Fig. 6 Mean (sp) vitamin D intake in ng/d and mean (sp) energy intake in kJ/d for males (M) and females (F) by country and
region (separated at — - —, from top to bottom, into Scandinavia, Western Europe, Mediterranean and Central
and Eastern Europe). Dietary intake method: EFR = estimated food record; 24hR =24 h recall; WFR, weighed food record;
DH = diet history; HFCS = household food consumption survey. NA = not available. Plot shows mean intakes with 95 % confidence
intervals represented by horizontal bars: O, males; M, females; ——, Average Nutrient Requirement (10 wg/d for females

and males)

Western European countries (136 mg/d) and higher
than in Scandinavia and the Mediterranean (107 and
119 mg/d, respectively). The same held for CEE males: the
pooled estimate for CEE was 118 mg/d, for other regions
it ranged from 93 to 142mg/d. Both genders in CEE
countries had mean intake above the ANR.

The pooled mean vitamin D intakes for females and
males of CEE countries were 3 and 4 pg/d, respectively
(Fig. 6). These values were comparable to those of the
other regions; pooled estimates for females and males
were 7-8 pg/d in Scandinavia, 2-4 pg/d in Western Europe
and 3-3pg/d in Mediterranean countries. The mean
intakes in CEE and in other regions were below the ANR
with exception of Norway.

Data for the other micronutrients (Cu, iodine, Se and Zn)
were limited and available for one or two CEE countries
and for some population groups only (see Table 2).

The mean Cu intake in CEE countries was comparable
to those in other European countries, 1'2—1-9mg/d(16),
except for Serbia, which reported the highest intake. The
mean intakes were above the reference values set for Cu.
lodine intake data were available only for Serbia, and
the mean intake was in the range of other regions
(108-253 wg/d for males; 101-194 pg/d for females)'®
being above the ANR. Se intake data for CEE adults were
available for Croatia, and the mean intake value was above
the range observed in the other regions (36-73 pg/d for
males; 31-55 wg/d for females)'®. The mean intakes for

both genders were well above the ANR. Data on mean Zn
intake were available for three CEE countries, and the
values were similar to those for non-CEE countries
(7-8-13-6mg/d for males; 7-8-10-3mg/d for females)'®;
the average intakes were considerably above the ANR.

Data on micronutrient intakes in CEE children were
available from Croatia, Hungary and Serbia. The mean
micronutrient intakes in these countries (Table 3) were
in range of intakes in children in other European coun-
tries"®: Ca (600-1381 mg/d), Cu (0-8-1-9mg/d), folate
(138428 pg/d), iodine (94-209 pg/d), Fe (7-7-17-9mg/d),
Se (28-110 pg/d), vitamin C (78-197mg/d), vitamin D
(1-24-8pg/d) and Zn (6-5-14-6mg/d), except for the
intake of vitamin By, in Hungary, which was lower in
comparison to other European regions (2:9-11-8 pug/d). In
these three CEE countries, mean daily intakes below the
ANR were observed for Ca (except in boys in Serbia), folate,
vitamin D and for Se in Croatia.

Comparison of micronutrient status

For micronutrient status most CEE data were available for
iodine and Fe status in children. Figures 7 and 8 show the
median urinary iodine concentrations and the mean (sp)
Hb concentrations, respectively, for children in Europe.
The data on iodine and Fe status were retrieved mainly
from the WHO VMNIS database. Exceptions are the data
for The Republic of Srpska and Serbia. CEE countries had
lower median urinary iodine levels than other European
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Table 2 Mean energy and micronutrient intakes (copper, iodine, selenium and zinc) by Central and Eastern European country in males and

females
Nutrient/country Dietary intake method No. of subjects; sex Age range (years) Mean SD Energy (kJ/d) SD
Cu (mg/d)
Croatia®®? FFQ 183 M 18-30 2 1 15955 7534
480 F 2 1 11982 5720
Hungary©®® 24hR 473 M 18-60+ 1 1 11734
706 F 1 05 9227
Poland”® 24hR 3132 M 20-74 1 0-5 10386
3529 F 1 0-4 7060
Serbia®® HFCS 1173 M 30-60 5 7 11415 (M&F)
1227 F 4 5 11415 (M&F)
lodine (pg/d)
Serbia®® HFCS 1173 M 30-60 184 139 11415 (M&F)
1227 F 144 112 11415 (M&F)
Se (pg/d)
Croatia®? FFQ 183 M 18-30 215 106 15955 7534
480 F 141 65 11982 5720
Zn (mg/d)
Croatia®? FFQ 183 M 18-30 18 9 15955 7534
480 F 13 6 11982 5720
Hungary®® 24hR 473 M 18-60+ 10 3 11734
706 F 8 2 9227
Serbia®® HFCS 1173 M 30-60 15 9 11415 (M&F)
1227 F 12 8 11415 (M&F)

24hR, 24 h recall; HFCS, household food consumption survey.

Reference values: Average Nutrient Requirement (value from Nordic Nutrition Recommendations or US Institute of Medicine) for adults per d: Cu 0-7 mg;
iodine 100 n.g; Se 30 g for females, 35 ng for males; Zn 5mg for females, 6 mg for males.

regions: mild iodine deficiency (median urinary iodine
<100 pg/D in CEE was found in children and adolescents
from Estonia, Hungary, Latvia and Lithuania, whereas
children in Albania suffered from moderate iodine defi-
ciency (median urinary iodine <50 wg/D). Data from other
European countries showed an adequate iodine status
(median urinary level >100 pg/D for all countries, except
for Italy and Belgium.

The mean Hb levels in CEE children and adolescents
were lower than in other European countries, for which
the data were scarce. Mean levels were in general above
the cut-off values; only infants in Lithuania were at risk of
Fe-deficiency anaemia (Hb <110 g/D), whereas children in
Romania had borderline concentration.

CEE data on iodine and Fe status in adults, and on
folate, vitamin By, and Zn status for all population groups,
were too limited to allow between-region comparisons. An
overview of the available status data for CEE populations is
presented in Table 4.

Median urinary iodine concentration in CEE adults
ranged from 51 to 158 ug/d, similar to those in other
European regions (source: WHO VMNIS database for
non-CEE countries; not included in the table). In CEE,
mild iodine deficiency (median urinary iodine <100 wg/D
was observed in Romanian females. In other regions,
both males and females from Italy, France and Germany
had mean urinary iodine levels below the cut-off.

Prevalence of iodine deficiency in Europe was recently
outlined by Zimmerman and Andersson®®. For CEE
countries (data on school-aged children; if not avail-
able, pre-school children, adolescents or adults) iodine

deficiency was reported in Albania, Estonia, Hungary,
Latvia and Lithuania.

For Fe status, CEE data were available only for
Serbia®® and for females from Macedonia?. Reported
mean Hb concentrations were in the same range as those
in other European countries included in the WHO global
database (e.g. Spain, France, Denmark and Finland) and
above the cut-off value of 120 or 130 g/1.

Overall, the results on Fe status (Hb levels above the
cut-offs) confirm the results on Fe intake for all countries
in the present study (except Hungary).

Data on folate status were available for adults in Croatia,
Czech Republic and Hungary. Mean serum folate levels in
CEE were comparable to those from other European
countries (range mean: 16 to 18nmol/D®"” with the
exception of Norwegian adults (7nmol/D“”. The mean
serum folate levels in CEE populations and in other regions
were above the cut-off values for both genders, except
for Roma mothers in Czech Republic. The findings on folate
status are in accordance with observed results on folate
intake from the present study for all European regions
(except Hungary and Estonian females).

For vitamin By, status, only one study from CEE was
identified. In the Czech Republic reported mean levels
of serum vitamin By, were comparable to those in other
European countries, such as Norway“”, and above the
reference value (150 pmol/D). These findings are con-
sistent with the vitamin By, intake results from the present
study (Fig. 4).

Data on Zn status were available for adults and
children in three CEE countries. CEE adults from Czech
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Table 3 Energy and micronutrient intakes by Central and Eastern European country in boys and girls — means and sp, dietary intake method, age range and number of subjects (n)

Zn Energy

Vitamin D

Vitamin C

Cu Folate lodine Fe Se Vitamin B4»
(rhg)

(mg)

Ca
(mg)

sD (kJ) SD

(mg)

sb (ng) so  (mg)  sD (ng)  sD

sD

(mg)

sD

(ng)

(ng) sD

Sb

sD

Croatia®, FFQ, 8-16

years

4 9017 2604

12

68

19 22 135

63

162

927 306

Boys and girls, n 315
Hungary®”, FFQ, 11-14

years

10453 1902
1503

2
2

79
70

99

11

10

58
65

0-3 151
140

0-3

1
1

798 288

696 238

Boys, n 124

9219

94

Girls, n 111
Serbia®®, HFCS, 10-15

years

11533

8
7

12
10

72
60

114

230 117 147 112 19
124 16

196

7

4

1123 499

Boys, n 1225
Girls, n 1228

9769

97

94

97

3

958 428

HFCS, Household food consumption survey.

Reference values: Average Nutrient Requirement (value from US Institute of Medicine) for children per d: Ca 1100 mg; Cu 0-5 mg; folate 250 .g; iodine 73 ng; Fe 6 mg; Se 35 pg; vitamin By, 1-5 ug; vitamin C 39 mg;

vitamin D 10 ng; Zn 7 mg.

R Novakovic et al.

Republic and Hungary had mean Zn status concentrations
(13-17 pmol/D comparable to those in Western European
countries (range mean: 13-14 pmol/D“*~* and higher
than the reference value. Mean status levels for Polish and
Czech children were in the range from 12 to 15 pmol/l
(above the cut-offs), and similar to findings from other
European countries such as the UK (15 pmol/D“?.

Discussion

The present study reports the first comprehensive over-
view of CEE nutritional data using both open access
and grey literature sources with a twofold objective:
evaluation of intake and status for targeted micronutrients
in CEE in comparison to (i) those of other European
countries and (ii) the reference values.

From the limited data available, the results of this
review show no differences in micronutrient intake
and status in CEE populations in comparison to other
European regions except for intake of Ca in adults, and
iodine and Fe status in children (intake and status levels
lower in CEE than in non-CEE countries). Comparisons
with the intake/status reference values suggest highest
risk of inadequacy in intake of vitamin D in all age ranges,
and of Ca, folate and iodine in children.

We collated data using EURRECA’s best practice
guidance on dietary assessment methods and status
biomarkers®®. In general, CEE studies on micronutrient
intake and status for all age ranges were scarce: even after
being less strict in inclusion criteria, only a few intake
studies could be added to the current comprehensive
overview. The largest knowledge gap regarding intake
refers to children; whereas data on status were scarce for
all population groups, with the exception of Fe and
iodine in children. The available studies on micronutrient
intake and status studies in CEE countries are diverse with
regard to design: they differ in dietary assessment, food
composition databases, sampling procedures and age
range, and this may confound regional and between-
country comparisons. Cooperation with the nutritional
network from CEE"'” resulted in obtaining nine studies
from grey literature. Even though this was not sufficient to
fill an evident knowledge gap in nutritional data from
CEE, it added to the existing open sources. However,
despite a paucity of data and the variations in meth-
odologies that can influence the true differences in
intake, some regional variations were observed: it
seems that nutritional health in CEE in comparison to
other European countries is less favourable but only for
certain micronutrients.

Since CEE is less affluent compared with other
European regions, it would be interesting to examine
the variations in micronutrient intake and status within
CEE countries across different socio-economic layers.
That would indicate specific subgroups that are most at
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Fig. 7 Median urinary iodine concentration in pg/l per d in children and adolescents by country and region (separated at — - —,
from top to bottom, into Scandinavia, Western Europe, Mediterranean and Central and Eastern Europe). ——, Optimal range for
median urinary iodine concentration (100-199 .g/l). Source of data: WHO Vitamin and Mineral Nutrition Information System,
except for studies from Republic of Srpska®? and Serbia®?
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Fig. 8 Mean Hb concentrations (with 95 % confidence intervals represented by horizontal bars) in g/l per d in children and adolescents
by country and region (separated at — - —, from top to bottom, into Scandinavia, Western Europe, Mediterranean and Central and
Eastern Europe). Age range of the subjects: Bulgaria 2—4 years; Croatia 7-8 years; Hungary 15-19 years; Lithuania 0-5-2 years;
Macedonia 0-5-5 years; Poland 10-13 years; Romania 1 year; Serbia 15 years; Portugal 1 year; Iceland 1 year; UK 7-10 years;
Sweden 15-16 years. Hb concentration below which anaemia is present: - - -, 110g/l (children aged 0-5-5 years); — — —, 1159/l
(children aged 5-11 years); ——, 120 g/l (children aged 12—14 years and females aged >15 years); — - - —, 130 6g?/l (males aged
>15 years). Source of data: WHO Vitamin and Mineral Nutrition Information System, except for study from Serbia®
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Table 4 Micronutrient status by Central and Eastern European country: folate, vitamin B, and zinc in adults and children, iodine and iron in

adults — medians or means and sp

Mean status marker level

Country No. of subjects; sex Age range (years) (or median where indicated) SD
Serum folate (mean and so/median; nmol/l)
Croatia®® 100 F 20-30 23 9
Czech Republic (lactation)®® 227 F 20-35 20 (median) Polish;
7 (median) Roma
Czech Republic®" 126 M 25-65 14 0-4
125 F 14 0-4
Czech Republic®? 250 M 18-65 14 (median)
261 F 18-64 14 (median)
Hungary"" 1173 M >18 20 9
1386 F 21 10
Urinary iodine (median; pg/l)
Poland® 491 M >16 121
933 F 106
Romania(HO database) 1387 F 15-46 51
Czech RepublictVHO database) 254 M&F 18-66 114
Bulgaria (pregnancy)®" 355 F 26+5 165
Czech Republic (pregnancy)(sg) 168 F 17-41 367
Serbia (pregnancy)®©” 347 F 20-35 158
Hb (mean and sp; g/l)
Serbia®® 544 M 20-21 148 10
725 F 128 1
Macedonia(WHO database) 1018 F 15-46 134 14
Serum vitamin B4 (mean and so/median; pmol/l)
Czech Republic®" 126 M 25-65 239 7
125 F 239 7
Czech Republic'®? 250 M 18-65 278 (median)
261 F 278 (median)
Serum Zn (mean and sp; pmol/l)
Czech Republic®® 118 M 36-49 13 3
118 F 13 3
Hungary" 1173 M >18 17 3
1386 F 17 3
Czech Republic®® 90 boys 10 15 3
194 girls 14 3
Poland™® 157 boys and gitls 11 12 2

WHO database, WHO Vitamin and Mineral Nutrition Information System; M, males; F, females.
Proposed cut-off values®°27:20-33: serum folate 10 nmol/l for adults; urinary iodine 100 g/l for adults, 150 wg/l for pregnant women; Hb 130 g/ for males,
120 g/l for females, 110 g/l for pregnant women; serum vitamin B4, 150 pmol/l for adults; serum Zn 10 wmol/l for children and females, 10-7 umol/I for males.

risk of poor nutritional health. For future research, we
recommend reviewing grey literature, and its accessibility
and reliability need further attention. However, to bring a
comprehensive conclusion on the nutritional situation in
CEE countries much work is required: for developing
tailored, sound, evidence-based nutritional policy, the
knowledge gaps and establishing nutritional surveys of
comparable quality, covering the diversity of population
groups, need to be addressed. The inclusion of CEE
countries in pan-European nutritional surveys is highly
essential to achieve this objective.
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