
Letter to the Editor

Response: food fortification as a means to increase vitamin D intake

We thank Itkonen & Lamberg-Allardt(1) for their interest in our
paper on the determinants of serum 25-hydroxyvitamin D
(25(OH)D) concentration in a population sample of children
aged 6–8 years from Finland(2).
Itkonen & Lamberg-Allardt criticised us for misleading the

readers concerning the time of data collection and not stressing the
changes in recommendations on vitamin D fortification and intake
after that time. We studied serum 25(OH)D concentration and
especially the determinants of it and risk factors for serum 25(OH)D
concentration <50nmol/l at baseline of the Physical Activity and
Nutrition in Children study in the period 2007–2009. We have
described these issues in the Methods section in our paper. In
2010, after the collection of our baseline data, the Finnish
recommendation for vitamin D fortification was increased from 0·5
to 1µg/100g for fluid milk products and from 10 to 20µg/100g
for spreads(3). The Nordic and Finnish recommendations for
vitamin D intake were also increased in 2014 to further ensure
sufficient serum levels of vitamin D in Nordic populations(4,5).
Moreover, nowadays all children aged 2–18 years in Finland are
recommended to use 7·5µg/d of vitamin D supplements year
round regardless of their dietary intake of vitamin D(5). These
changes are discussed in our original paper. We found that milk,
mostly fortified with vitamin D, was the most important source of
vitamin D in children, and the consumption of milk products was
the strongest determinant of serum 25(OH)D. In addition, children
who drank at least 450g/d of milk had a 72–74% lower risk of
having serum 25(OH)D concentration <50nmol/l compared
with those who drank <300g/d of milk. After doubling the
recommended level of vitamin D fortification in Finland in 2010,
milk and other food products fortified with vitamin D are likely to
be even stronger determinants of serum 25(OH)D. These are the
same issues Itkonen & Lamberg-Allardt underlined in their letter.
Itkonen & Lamberg-Allard stated that the effects of vitamin D

fortification have already been studied in Finnish children and
adults(6–9), and from this point of view they suggested that
our study would not provide any new data. However, we
want to emphasise that the aim of our study was not to
investigate the effects of fortification on vitamin D status.
Instead, we aimed to study many determinants of serum
25(OH)D that included not only the consumption of fortified
foods but also the consumption of other foods, supplement
use, body composition, physical activity, sedentary behaviour,
socio-economic status, skin type, daylight time and travels
to sunny countries. Indeed, one of the strengths of our study is
that we investigated a large number of possible determinants of

vitamin D status in children, and very few such studies are
available. As pointed out by Itkonen & Lamberg-Allardt, studies
on the effects of increase in vitamin D fortification on serum
25(OH)D are still needed.

Itkonen & Lamberg-Allardt wondered why we did not present
data on vitamin D status at our 2-year follow-up in 2009–2011.
However, the new Finnish recommendations for vitamin D
fortification were given in April 2010 and the latest Finnish
recommendations for supplement use among children in 2011.
Dairy industry increased vitamin D fortification for different
products gradually after the recommendations. The recommen-
dations were given during our 2-year follow-up, and therefore it
is not possible to study the effects of increased vitamin D for-
tification or supplement use on vitamin D status based on our
2-year follow-up data. We are carrying out the 8-year follow-up
study, and the data will be available for analysis in 2018. The
8-year follow-up data will be appropriate for studying vitamin D
status at that time.

Itkonen & Lamberg-Allardt also expressed their concern about
the analytical assay that we used for assessing serum 25(OH)D
concentration. Serum 25(OH)D concentration was analysed by
the LIAISON® 25 OH Vitamin D TOTAL Assay (DiaSorin Inc.),
which was used in Eastern Finland Laboratory Centre Joint
Authority Enterprise (ISLAB) at the time of data analysis. This
method has been reported to give slightly lower serum 25(OH)D
concentrations than other methods, especially the older liquid
chromatography tandem MS (LC-MS/MS)(10,11) as Itkonen &
Lamberg-Allardt stated. We also discussed this methodological
issue in our original paper. Later on, candidate reference methods
for serum 25(OH)D have been developed(12,13). Itkonen &
Lamberg-Allardt were also longing for information on external
quality control for the method used. ISLAB has been participating
in the Vitamin D External Quality Assessment Scheme (DEQAS)
since 2008 with DiaSorin LIAISON 25(OH)D assay meeting the
performance targets, the fact that was unfortunately not men-
tioned in our original paper. The closest DEQAS survey was
carried out in January 2011, soon after analysing the study
samples, and it showed a 6·2% positive bias from the mean value
of all methods, 7·1% positive bias from the mean of the LIAISON
method and a 1·1% negative bias from the LC-MS/MS method. On
the other hand, Farrell et al.(14) demonstrated that the LIAISON
method showed the best performance characteristics among
the most common immunochemical methods as compared
with the LC-MS/MS methods. In our study, blood samples were
collected and laboratory analyses were performed before the
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recommendations of the vitamin D standardisation programme,
which was organised in 2010(15). At the moment, the LIAISON
assay can be found from the Centers of Disease Control and
Prevention Vitamin D Standardization-Certification Program
(VDSCP) – Total 25hydroxyvitamin D Certified Procedures(16).
There is still no full consensus on the cut-offs for the insufficient
level of serum 25(OH)D concentration. More importantly, the
optimal serum level of 25(OH)D, especially in children, remains
unclear. We want to emphasise that our aim was not to determine
the level for insufficiency, and therefore we did not use this term
in our paper but presented the distribution of serum 25(OH)D
concentration in our study population.
Insufficient vitamin D intake and low serum levels of 25(OH)D

were relatively common among Finnish children in 2007–2009.
Since then, valuable changes in the national nutrition policy have
been made in 2010s to improve vitamin D status in Finland, but
more studies of the effects of these changes are needed, as
Itkonen & Lamberg-Allardt pointed out. However, we suggest that
the vitamin D fortification of food products could be an effective
way to improve vitamin D status also in other countries in
northern latitudes where the cutaneous synthesis of vitamin D
induced by sunlight is limited.
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