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Agenda

Ø Hypovitaminosis D: a global health issue

Ø Validation of a Frequency Food Questionnaire (FFQ)

Ø Dietary Vitamin D Intake in Italian Subjects

Ø SAD:  preliminary results
(Studio sull’introito Alimentare di Vitamina D)



Reported incidence of vitamin D deficiency defined as a 25-
hydroxyvitamin D level below 20 ng/ml around the globe in 

pregnant women and general population.

Holick M. 2017
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SIENA OSTEOPOROSIS STUDY

Nuti R, et al. JBMR S. 2007

René Rizzoli et al 2014,

Prevalence hypovitaminosis D in Italy
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Mushrooms, eggs, and oily fish may potentially contain high concentrations of vitamin D. 
However, these foods may provide an unreliable source of vitamin D, or are not eaten in 

large enough quantities to have a significant impact vitamin D status.



Dietary vit. D intake is low in many countries, especially as the dietary sources are limited. 
Current dietary intake recommendations are too low to preserve/reach optimal S-25-OHD 

concentrations, when UVB radiation is not available. 
We suggest that the recommendations should be increased to at least 10 mg per day in all

age groups when solar UVB is scarce.



Dietary habits, nutrient intake and biomarkers for folate, vitamin D, 
iodine and iron status among women of childbearing age in Sweden

Dietary intake was assessed using a web-based four-day consecutive food record among
adults aged 18–80 years

Means of plasma 25(OH)D (nmol/L) among women in the subsample.

Intake of energy, added sugar, whole grains, vitamin D, folate, iron, and heme-iron among
women in Riksmaten 2010–11. National Food Agency, P.O. Box, 75126 Uppsala, Sweden

0,025 mcg = 1 UI

208 UI

Becker W. et al. 2016

Insufficiency: 50-75 nmol/L



25-OHD levels and vitamin D intakes in children and 
adults in USA

Holick M. 2017



Ø A review by Cashman et al. (2022) indicates that in the
Mediterranean area the intake is always below 4 mcg/day and the
the European combined median value is also quite low in both
genders (3.3 mcg/day in males and 2.7 mcg/day in females,
respectively).

Ø The data regarding vitamin D intake in Italian people are limited:
the information about the vitamin D intake in Italy derived from
«The third Italian National Food Consumption Survey, INRAN-
SCAI 2005-06»

Vitamin D intake in Italy



Mean daily energy and nutrient intakes from food in adults (18-64.9 yrs) 
according to sex e Italian National Food Consumption - INRAN-SCAI 

2005-06.

Mean daily energy and nutrient intakes from food elderly (65 yrs and above) 
according to sex e Italian National Food Consumption Survey - INRAN-SCAI 

2005-06.

Cross-sectional food consumption survey was conducted
using consecutive 3-day food records

Sette S. et al. 2011
0,025 mcg = 1 UI; 2.0 mcg = 80 UI 



Ø Recently, indirect information regarding vitamin D intake in
Italian adults has been achieved by means of multiple-choice
questions concerning the factors affecting the production, intake,
absorption, and metabolism of vitamin D: the prevalence of severe
deficiency, deficiency, and insufficiency were determined in 22%,
35.3%, and 43.3% of the study population, respectively.

Vitamin D intake in Italy



Progetto
“Studio sull’introito alimentare di Vitamina D”

Questionario
FFQ

Diario
FFD

Validazione di un questionario 
di nuova ideazione

Ø 38 females (mean age 62.6 yrs+8.3 SD) and 12 males (mean age 65.9 yrs+8.4 SD)
in apparent good health were interviewed about the intake of foods containing
vitamin D during the previous 7 days, with the use of a specifically developed
FFQ questionnaire.

Ø The inclusions criteria were age from 50 to 80 years, absence of cancer or
cardiovascular, pulmonary, gastrointestinal, neurological, and renal diseases,
and no gastric or bariatric surgery.

Ø To determine the ability of the FFQ questionnaire to rapidly provide a correct
estimate of the daily dietary vitamin D intake, we compared the FFQ results
with the information derived from the use of an appropriate frequency food
diary (FFD) that recorded the daily intake of food containing vitamin D along a 
period of 14 days.
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Statistically significant correlation (r=0.88, p<0.001) between the 
amounts of vitamin D intake calculated by food frequency diaries 

(FFDs) and by food frequency questionnaires (FFQs).



Statistically significant correlation (r = 0.89, p < 0.001) between the 
amounts of daily vitamin D intake calculated by food frequency

diaries (FFDs) and food frequency questionnaire (FFQ)





Vitamin D intake in 14 days by FFD
UI

Females              Males Females          Males 

UI
Vitamin D intake in 7 days by FFQ

A B

Mean (+ SD) vitamin D intake in 14 days assessed by FFD 
and mean (+ SD) vitamin D intake in 7 days assessed by 

FFQ in females and in males.



UI

Mean + SD daily vitamin D intakes assessed by FFQ and 
by FFD in females and in males.



FFQ (7 days)
UI

FFD (14 days)
UI

Males          Females

Mean + SD vitamin D intakes assessed by FFQ in 7 days and by 
FFD in 14 days in males and females, subgrouped in three 

decades of age.  



Females
UI

Males
UI

FFQ FFD

Mean + SD daily vitamin D intakes sub-grouped in three decades 
of age assessed by FFQ and FFD in females and in males.



Conclusions I

A significant and more than acceptable correlation was appreciated
between the data obtained by  FFQ and FFD despite the different

lengths of the observational periods.
Consequently, the FFQ may be considered a valid tool to investigate 

the dietary vitamin D intake in the outpatient setting.

Importantly, the information obtained from the FFQ and the FFD 
diaries allows us to underline that the vitamin D intake in the 

Italian, healthy population is low (dramatically far from the 15 mcrg
per day recommended by the USA Institute of Medicine) and does

not cover the RDA in the absence of adequate sun exposure.



The low vitamin D intake is quite similar in females and males, and 
it is not significantly influenced by age. In Italy, the diffuse dietary
habits of the Mediterranean Diet (mainly including olive oil, wheat,

vegetables, and grapes), together with the lack of consistent food
fortification, undoubtedly contribute to a low vitamin D intake.

The availability of this validated FFQ will thus allow us to replicate 
the study in a larger sample. Should these data be replicated in a 

large and representative sample of the Italian population, they will
demonstrate that, in Italy, the vitamin D intake is very low and 

markedly contributes to hypovitaminosis D.

Conclusions II
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LATTE YOGURT
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CARNE FORMAGGI
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PESCE
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UOVA SALUMI
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