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Update (2025): maximum levels proposed for
iodine in foods, including food supplements

- Update and supplement to the opinion No. 006/2024 of the BfR of 22 February 2024

lodine is a vital trace element that the body cannot produce by itself and must
therefore be regularly taken up with food. It is essential for the production of
thyroid hormones, which play a central role in regulating metabolism and are
necessary for processes such as normal growth, bone formation and the
development of the nervous system.

According to representative data from the Robert Koch Institute, iodine intake is
below the estimated average requirement in about one-third of adults and just
under 45 percent of children and adolescents in Germany. To improve supply,
voluntary fortification of salt with iodine is recommended in Germany. The
German Federal Institute for Risk Assessment (BfR) does not currently recommend
the enrichment of other food for general consumption with iodine.

However, food products that are marketed/consumed as substitutes for milk and
dairy produce could be exempted from the current practice (of only enriching salt)
and enriched directly with iodine in the future. In these cases, the BfR considers a
maximum amount of 14 ug per 100 g or 100 ml (corresponding to the median
natural iodine concentration in milk and dairy products) to be appropriate and
harmless to health in order to compensate for insufficient iodine intake due to
(partial) avoidance of conventional milk and dairy produce.

For food supplements, a maximum amount of 100 pg iodine per recommended
daily intake of a product is recommended for all age groups from 15 years of age.
As pregnant and breastfeeding women have an increased iodine requirement, a
maximum value of 150 pg iodine per recommended daily intake of a food
supplement is proposed for these groups.

The accompanying main opinion "Updated maximum intake recommendations for vitamins
and minerals in food supplements and enriched food" can be found here:
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https://www.bfr.bund.de/cm/343/aktualisierte-hoechstmengenvorschlaege-fuer-vitamine-
und-mineral-in-nahrungsergaenzungsmitteln-und-enriched-food-2024.pdf (german version)

1 Result

The German Federal Institute for Risk Assessment (BfR) recommends a maximum amount of
100 micrograms (ug) of iodine per recommended daily intake of a food supplement. In view
of the increased iodine requirements of pregnant and breastfeeding women, a maximum
value of 150 pg iodine per recommended daily intake of a dietary supplement is proposed
for these groups.

As part of iodine prophylaxis, iodine fortification of salt is recommended in Germany
(currently legally permitted maximum content: 25 mg iodine per kg of salt). This leaves no
room for further iodine fortification of other food for general consumption. It is therefore
not recommended (Table 1).

Since milk and dairy produce are one of the main sources of iodine, food products consumed
as substitutes for milk and dairy produce could be exempted from the current practice and
fortified directly with iodine. In these cases, iodine fortification should correspond to the
median natural iodine concentration in milk and dairy products as a whole (Table 1).

Table 1: Proposed maximum levels

Food category Maximum levels
Food supplement (per recommended daily intake of a product)* 100 pg

Food supplement for pregnant and breastfeeding woman (per 150
recommended daily intake of a product) He

Salt (per 100 g) 2500 pg**

Food products marketed as substitutes for milk and dairy products (per 14

100 g or 100 ml) H&

Other food for general consumption No addition

* The maximum levels proposed for food supplements refer to adolescents aged 15 years and above and adults.

Model calculations by the BfR have shown that even an increase in the current maximum level for iodine in salt from 25 to 30
mg per kg is harmless to health for both adults and children at the current level of iodised salt use in industrially and
artisanally produced food (BfR, 2021 and 2022).
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2 Rationale

2.1 Tolerable Upper Intake Level® (UL) and reference intake values

The former Scientific Committee on Food (SCF) of the European Commission has set an UL of
600 pg per day for adults, an UL of 500 pg per day for adolescents aged 15 to 17, and ULs
between 200 and 450 pg per day for children aged 1 to 14 (SCF, 2002; Table 2).

In Germany, an UL of 500 pg per day was previously set for adults due to long-term iodine
deficiency and the resulting increased health risk in cases of undiagnosed functional thyroid
autonomy (especially in older people who had been exposed to iodine deficiency for a long
time) (D-A-CH, 2015). The current opinion by the German Nutrition Society (DGE) and the
Austrian Nutrition Society (OGE) is now based on the UL of the European Food Safety
Authority (EFSA) (DGE/OGE, 2025).

In 2025, the DGE and OGE revised the reference intake values for iodine. The new
recommendations are based on the average iodine requirement and were determined using
balance and radioiodine studies. An intake of 90 ug per day is now recommended for
children aged 1 to 6, and 120 ug per day for children aged 7 to 12. For children aged 13 and
above and adults, the recommended intake is now 150 pg per day. An iodine intake of 220
ug per day is recommended for pregnant women and 230 ug per day for breastfeeding
women (DGE/OGE, 2025; Table 2).

In 2014, EFSA set adequate intake levels (Al) for iodine of 90 ug per day for children aged 1
to 10, 120 ug per day for children aged 11 to 14, 130 ug per day for adolescents (aged 15 to
17) and 150 pg per day for adults (aged 18 and over) derived. For pregnant and
breastfeeding women, an Al of 200 ug per day has been derived (EFSA, 2014; Table 2).

! Tolerable Upper Intake Level = tolerable daily chronic total intake of a nutrient
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Table2: Reference intake values and UL

Reference intake values
Age groups Intake . Adequate intake (USI;:F ool
(in years) recom'r-nendatlons EFSA, 2014 ’
(DGE/OGE, 2025)
in ug per day

1to3 90 90 200
4106 90 90 250
7to10 120 90 300
11to 12 120 120 450
13to 14 150 120 450
15t0 17 150 130 500
18 to 65 and older 150 150 600
Pregnant women 220 200 600
\Iilrj:et;eeding 530 200 600

2.2 Exposure

In Germany, the voluntary use of iodised table salt in households, restaurants, communal
catering and food production is recommended as part of iodine deficiency prevention.
However, the exact degree of use of iodised table salt is not known. A representative market
survey on the use of iodised salt, conducted by the University of Giessen on behalf of the
former Federal Ministry of Nutrition and Agriculture (BMEL), indicates that 29 % of artisanal
and industrially produced meat, bread and dairy products to which salt is added are
produced with iodised salt (Bissinger et al., 2018).

In model calculations by the Max Rubner Institute (MRI) from 2011, consumption data from
the Diet History Interviews (DISHES) of the National Nutrition Survey (LOD) Il were combined
with the nutrient contents of the Federal Food Code (BLS) 3.01 to estimate the iodine intake
of the German population. Since the BLS does not take iodised salt into account, various
theoretical degrees of iodised salt use in food were modelled (0 %, 30 %, 80 % and 100 %)
(MRI, 2011). These models took into account the currently maximum permitted level of
iodine addition of 25 mg per kg of salt. Since a usage rate of approximately 30 % for iodised
salt appears to be closest to reality according to the market survey conducted by the
University of Giessen (Bissinger et al., 2018), only the estimated iodine intakes based on a
30 % usage rate from the MRI models are shown below (Table 3).

A more recent estimate by the BfR from 2021 on iodine intake in the German population is
based on data from 24-hour recalls from NVS Il and iodine content data from the BfR-MEAL
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study (BfR, 2021). The food pools analysed in the MEAL study also take into account the use
of iodised salt in industrial and artisanal food in accordance with their market shares.

In order to also take into account the use of iodised table salt in households in the exposure
assessment, an additional scenario with 'iodised salt in households' was calculated. It was
estimated that women take up a median of approximately 18 ug of iodine per day and men
approximately 21 ug of iodine per day via iodised salt in households. In addition, the
calculations were carried out taking into account the age groups from the German Health
Interview and Examination Survey for Adults (DEGS) in order to enable a comparison with
the biomarker-based DEGS study. Detailed information on this can be found in the BfR
opinion from 2021 (BfR, 2021).

The estimated iodine intake was calculated in Table 3 below. For this purpose, only the
content data of conventionally produced food were taken into account for the estimate
based on the MEAL study.

Table3: Estimated iodine intake in adolescents and adults (a) with the assumption of a theoretical utilisation rate
of iodised table salt of 30 % based on NVS Il (Diet History Interviews, DHI) and BLS 3.01 and (b) based on NVS I
(24-hour recalls, 24h) and BfR-MEAL occurrence data

Age N NVS Il (DHI) - BLS Age N NVS Il (24h) —the BfR- Tolerable
in years 3.01 in years MEAL Upper Intake
(NVS 1l 30% iodised salt use (DEGS | lodised salt according Level (UL)
age (MRI, 2011) age to market share, (SCF, 2002)
groups) groups) conventional food, in ug per day
in ug per day with iodised salt in the
household
(BfR, 2021)
in ug per day
Men P50 P95 P50 P95 UL (years)
14-18 712 167 297 14-17 375 128 238 450 (14)
500 (15-17)
600 (18)
19-24 510 175 377 18-29 1117 136 250 600
25-34 690 172 322 30-39 1044 140 239 600
35-50 2079 169 299 40-49 1321 142 243 600
51-64 1633 158 272 50-59 971 136 223 600
65-80 1469 149 246 60 947 134 236 600
70-79 558 128 225 600
80 12 138 192 600
Women P50 P95 P50 P95 UL (years)
14-18 700 119 223 14-17 369 95 174 450 (14)
500 (15-17)
600 (18)
19-24 510 121 239 18-29 1066 110 184 600
25-34 972 133 222 30-39 1034 123 197 600
35-50 2694 137 232 40-49 1289 119 196 600
51-64 1840 131 224 50-59 987 120 195 600
65-80 1562 120 195 60-69 995 120 194 600
70-79 730 117 204 600
80 21 116 346 600
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According to MRI modelling from 2011, under the assumption of a 30 % utilisation rate of
iodised salt, the calculated median iodine intake (P50) for 14- to 18-year-old adolescents is
167 pg (m) and 119 pg (f) per day. Under these conditions, men and women aged 19 to 80
take up a median of 149 to 175 pug (m) and 120 to 137 pg (f) per day, respectively (MRI,
2011; Table 3). In the 95th percentile (P95) under these conditions, adolescents between
the ages of 14 and 18 years take up 297 ug (m) and 223 ug (f) per day, respectively. Under
these conditions, men aged 19 to 80 take up 246 to 377 ug of iodine per day. The 95th
percentile for women aged 19 to 80 is 195 to 239 ug of iodine per day (MRI, 2011; Table 3).

According to the BfR models from 2021, the median (P50) iodine intake for 14- to 17-year-
old adolescents is 128 pg (m) and 95 pg (f) per day. The median intake for 18- to 80-year-old
men and women is 128 to 142 pg (m) and 110 to 123 pg per day (f) respectively (the BfR,
2021; Table 3). In the 95th percentile (P95), adolescents between the ages of 14 and 17 take
up 238 ug (m) and 174 pg (f) per day, respectively. Men and women aged 18 to 80 take up
223 to 250 pg (m) and 184 to 346 ug (f) per day in the 95th intake percentiles (BfR, 2021;
Table 3).

In addition, the German Health Interview and Examination Survey for Adults (DEGS)
estimated the daily iodine intake of adults based on iodine excretion in urine. According to
this, men and women aged 18 to 79 years consume a median of between 115 and 146 ug
per day and between 98 and 139 ug per day, respectively. The 95th percentile intake for
men and women is therefore 324 ug per day and 405 pug per day, respectively (Johner et al.,
2016). However, the 95th percentile values were not stratified by age. Since the biomarker-
based DEGS study reflects total iodine intake and thus already takes into account the
potential intake of iodine-containing food supplements, this study is not suitable for
calculating a residual amount for the addition of iodine to food supplements.

No model calculations based on the BLS and with the assumption of different theoretical
degrees of iodine salt consumption were performed for children. However, based on
consumption data from the German Children's Nutrition Study for Recording Food
Consumption (KiESEL; BfR, 2022) and the German nutrition study conducted by the RKI as a
KiGGS module (EsKiMo Il; RKI, 2021) in combination with the nutrient content database of
the MEAL study (BfR, 2023), the BfR carried out estimates of iodine intake for children aged
0.5to 11 years>.

The MEAL study takes into account the use of iodised salt in industrially and artisanally
produced food in accordance with the market share of iodised salt. However, in order to
also include the use of iodised salt in households in the estimates, a corresponding scenario
was created and the following additional iodine intakes from iodised salt in households were
taken into account: Girls: 3 to 6 years: 8 ug, 7 to 10 years: 12 pg, 11 to 13 years: 14 ug; Boys:
3to6vyears: 11 ug, 7 to 10 years: 13 ug, 11 to 13 years: 17 pg iodine.

No total salt intake figures were available for children aged 0 to 2 years, which is why the
percentage of salt used in the household (10 to 11 %) could not be calculated. The iodine
intake figures calculated for these age groups therefore do not include iodine intake from
iodised salt in the household. However, it can be assumed that salt consumption through
household salting is very low at this age. More detailed information on this can be found in

2The BfR did not have any EskiMo |l data available for estimating the intake for older children (12 to 17 years).
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the BfR opinion from 2022 (BfR, 2022). Table 4 shows the estimated total iodine intake of
children aged 0.5 to 11 years.

Table4: lodine intake via food (LM) with the use of iodised salt in the household (HH), based on KiESEL and
EsKiMo Il combined with MEAL content data

N P50 P95 uL
(SCF, 2002)
ug per day
KiESEL-MEAL
0.5 to < 1 year* 57 86.6 192.9 n.a.
1to 2 years* 308 69.5 118.7 200
3to 5 years 588 85.0 132.3 200 (3 years)

250 (4-5 years)

EsKiMo II-MEAL

6 to 8 years 594 98.4 146.8 250 (6 years)
300 (7-8 years)
9 to 11 years 596 104.9 154.5 300 (9-10 years)

450 (11 years)

n.a.: an UL has not been derived for this age group
* without iodised salt in the household

According to the BfR models from 2022, the calculated iodine intakes for 0.5 to under 1-
year-olds are 86.6 g per day on average and 69.5 ug per day for 1 to 2-year-olds, whereby
iodine intake from iodised salt in the household could not be taken into account for these
age groups due to a lack of data.

The model calculations also show that 3- to 5-year-olds take up a median of 85 ug per day,
6- to 8-year-olds take up 98.4 ug per day, while 9- to 11-year-olds take up a median of 104.9
ug per day. In the 95th percentile (P95), 0.5- to under 1-year-olds take up 192.9 ug and 1- to
11-year-olds take up between 118.7 and 154.5 pg per day (BfR, 2022; Table 4).

In addition, in Wave 2 of the "Study on the Health of Children and Adolescents in Germany"
(KiGGS wave 2), the daily iodine intake of children and adolescents was estimated on the
basis of iodine excretion in urine. Based on this, boys and girls aged 3 to 17 years take up a
median of 69.6 to 112.0 pug (m) and 62.5 to 94.4 ug (f) of iodine per day, respectively (RKI,
2019). In the 95th percentile, the estimated iodine intake for children and adolescents aged
6 to 17 years is between 180.0 and 220.9 ug per day (Esche and Remer, 2019; BfR, 2022).

Further modelling by the MRI and the BfR to estimate iodine intake in children and adults
takes into account a possible reduction in salt consumption and an increase in the iodine
content of salt from 25 pug to 30 pg per kg of salt and was discussed in the BfR opinions from
2021 and 2022 and the MRI opinion from 2020 (BfR, 2021; BfR 2022; MRI, 2020).

These model calculations showed that an increase in the current maximum amount of iodine
in salt from 25 to 30 mg per kg would be harmless to the health of both adults and children,
given the current level of iodised salt use in industrially and artisanally produced food (BfR,
2021; BfR 2022).
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2.3 Aspects considered in deriving maximum levels for food supplements

The exact level of iodised salt use in the food industry and in households is not known.
However, a representative market survey conducted by the University of Giessen indicates
that 29 % of artisanal and industrially produced meat, bread and dairy products to which salt
is added are produced with iodised salt (Bissinger et al., 2018). From the BfR's point of view,
the theoretically estimated iodine intake of the MRl is therefore closest to the actual iodine
intake when modelled at a 30 % utilisation rate of iodised salt (MRI, 2011; BfR, 2021).

The combination of data from consumption studies (NVS II, KiESEL, EsKiMo Il) with the BfR's
MEAL data also provides a good basis for estimating the iodine intake of the German
population, as the MEAL study takes into account the use of iodised salt in industrially and
artisanally produced food according to their market shares. lodine intake through the use of
iodised salt in the household was modelled and subsequently added up.

Based on a 30 % utilisation rate of iodised salt, according to the MRI model scenario, adults
(aged 19-80) in the 95th percentile of intake would take up a maximum of 377 ug of iodine
per day (19-24-year-old men). This means that even in the age group with the highest
observed io-dine intake, there would still be a difference of slightly more than 200 ug up to
the UL of 600 pg per day. For 15- to 17-year-olds, with an UL of 500 ug per day, a 30 %
utilisation rate of iodised salt would result in a maximum intake of 297 ug of iodine per day,
leaving also a difference of approximately 200 pg.

The BfR models, taking into account the MEAL study data, showed that 80-year-old women
with a daily iodine intake of 346 ug per day in the 95th percentile had the highest iodine
intake. This would still leave a difference of more than 200 pg up to the UL of 600 ug per
day. However, this group only has a very small number of participants (21), so this percentile
value is associated with greater uncertainty. For all other adult participants, iodine intakes
between 184 ug and 250 ug per day were calculated at the 95th percentile. This leaves a
difference of at least 350 pg up to the EFSA UL of 600 pg per day.

Based on the BfR models, the difference for adolescents aged 15 and over is approximately
250 pg up to the UL of 500 pg per day derived for this age group.

2.3.1 Maximum amount of iodine in food supplements

Based on the lowest residual amountfood supplements (rs) determined of approximately 200 pg per
day® for adolescents between 15 and 17 years of age and taking into account an uncertainty
factor of 2, with a view to possible multiple exposure to iodine-containing FS (Rémer and
Heuer, 2017) and other scientific uncertainties, a maximum amount of 100 pg per
recommended daily intake is recommended for iodine for all age groups from 15 years of
age.

In view of the increased iodine requirements of pregnant and breastfeeding women
(DGE/OGE, 2025), a maximum value of 150 pg iodine per recommended daily intake of a FS
is proposed for these groups.

3 UL 15-17 years — P95 14-18years = residual amount total --> 500 pg/day — 297 (rounded to 300) pg/day = 203 (rounded to 200)
ug/day
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2.4 Aspects considered in deriving maximum levels in food for general
consumption

As part of iodine prophylaxis, iodine fortification of salt is recommended in Germany. The
maximum content currently permitted by law is 25 mg iodine per kg of salt. The BfR's model
scenarios from 2021 and 2022 have shown that under the current conditions of iodised salt
prophylaxis, the risk of exceeding the UL is extremely low for both adults and children.
However, even an increase to 30 mg per kg of salt would be harmless to the health of both
adults and children, given the current assumed iodine salt usage rate of 30 % in industrially
and artisanally produced food (BfR, 2021 and 2022). Further iodine fortification of other
food is not recommended.

As milk and dairy products are one of the main sources of iodine, population groups that
refrain from consuming milk and dairy products in the long term (e.g. due to a vegan diet or
other reasons) and do not compensate for this with iodine from other relevant sources are
at increased risk of iodine deficiency. From the BfR's point of view, this could be countered
by directly enriching food products that are marketed/consumed as substitutes for milk and
dairy products with iodine in future.

The iodine fortification of such substitute products should correspond to the natural iodine
concentrations in milk and dairy products®. According to MEAL data, the median iodine
content across all milk and dairy products is 14 pg per 100 g. Taking into account the
respective iodine contents and the estimated consumption of individual milk/dairy products,
the BfR assumes that the consumption of substitute products for milk and dairy products
enriched with 14 pg iodine per 100 g would not lead to higher iodine intake overall than the
consumption of milk and dairy products as a whole. It can also be assumed that such iodine-
enriched substitute products for milk/dairy productse would not lead to additional iodine
intake in people who consume conventional milk/dairy products, as they would presumably
not consume corresponding plant-based substitute products or would only consume them in
insignificant amounts in addition to milk and dairy products. The BfR therefore considers a
maximum level of 14 ug per 100 g or 100 ml for products marketed as substitutes for milk
and dairy products to be appropriate and safe for health in order to compensate for
insufficient iodine intake due to the (partial) avoidance of conventional milk and dairy
products.

4 According to MEAL data from the BfR, the iodine content of milk and dairy products commonly consumed in Germany, such
as cow's milk, yoghurt and cheese (Statista, 2023), is 13—-14 pg per 100 g, whereby the iodine content in fresh and semi-hard
cheese was taken into account (BfR, 2023). The concentrations in processed cheese (24 pg per 100 g), goats cheese (37 ug per
100 g) and sheep cheese (65 pg per 100 g) are higher. Cream, on the other hand, has a relatively low iodine content of 5 pg
per 100 g on average (the BfR, 2023). However, cream is consumed in much smaller amounts than milk, yoghurt and cheese
(Statista, 2023).

© BfR | Proposed maximum iodine levels | Opinion issued 19 December 2025 9/12



Further information on the BfR website on iodine proposed maximum levels

FAQ: lodine intake in Germany on the decline again - tips for a good iodine intake
https://www.bfr.bund.de/en/release/iodine-intake-in-germany-on-the-decline-
again-tips-for-a-good-iodine-intake/

microco.info on iodine
https://www.microco.info/minerals/iodine/
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