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» Hypovitaminosis D: a global health issue
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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.

. 70-100% in pregnancy

92% In general
population
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Prevalence hypovitaminosis D in Italy

SIENA OSTEOPOROSIS STUDY

Prevalence of hypovitaminosis
D in Italian subjects >60 yrs

% of women

<§

575 7,510 10125 125-20 >20
25(0H)D (ng/ml)

60-70 70-80

Isaia & et al Osteoporos Int 2003

<50 nmol/

Prevalence of vitamin D inadequacy (%)

T T T T T T T
Belgium Denmark France  Germany Hungary  Haly Poland  Spain UK

René Rizzoli et al 2014,



about 20% about 80%

Dietary Vitamin D, = | ” Sunlight

and D, assumption j ' i
I Skin%J \\,‘, oY,

Circulation




Inadequate sun exposure Pathophysiological factors

Dark skin pigmentation
Indoor environment \ / —
Malabsorptive syndromes)

Inducing factors Lo

low vitamin D

status

N —

Extensive clothing cover

Excess sun avoidance
{shade, sunscreen)

Air pollution

Exposure through
glass

Low ambient UVR level Low Vitamin D intake
No or low vitamin D
supplemonts
High latitude location
Medication
Antiseizure drugs, Rifampin <
Outside peak the UVR antiretroviral treatment,

times { 10am . 3pm) G'UWCOﬂiCO.Kb Lactose intolerance

Socio.economic status




Dynamic Article Links
Y 1>

Photochemical &
Photobiological Sciences
Cite this: Photochem. Photobiol. Sci, 2012, 11, 1802

WWW.ISC.Org/pps PERSPECT'VE

Vitamin D content of food and its contribution to vitamin D status{ a brief
overview and Australian focus+

http://dx.do

Jerry Liu*
Table 1 Vitamin D content of various foods expressed as pg/100 g fresh weight

Total vitamin D Country of origin
Food Vitamin D; 250HD3 equivalents® and reference
Pork tenderloin (whole) 0.18 0.14 0.88 Canada®
Chicken 0.29 0.25 1.54 Finland''
Beef roast <0.04 0.10 up to 044 Canada”
Lamb 0.10 0.20 1.10 Australia®®
Salmon (canned) 7.6 0.14 8.30 Canada®
Margarine 7.25 0 7.25 Australial”
Milk (whole) 0.01 0.007 0.045 Denmark™"'
Butter 0.20 0.10 0.70 Denmark”’
Egg yolk 6.70 1.20 12.70 Finland™

0.21-29.82° Finland™

Mushroom (various species) — —

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.



Available online at www.sciencedirect.com
Progress in

sclsnci@nmscr- Biophysies
& Molecular
Biology

ELSEVIER Progress in Biophysics and Molecular Biology 92 (2006) 33-38 ——————————
www.elsevier.com/locate/pbiomolbio

Review
Vitamin D in foods and as supplements
Christel Lamberg-Allardt™

Caleium Research Unit, Department of Applied Chemistry and Microbiology, University of Helsinki,
P.O. Box 66, FIN 00014 Helsinki, Finland

Table 1

Vitamin D content of some foods (Mattila, 1995; National Public Health Institute, 2004)
Food Vitamin D (pg/100 g)
Eel 25.6
Pike-perch 24.6
Herring 154
Salmon 124
Egg yolk 7.8
Tuna 7.2
Cod 7.0
Egg 28
Liver, beef 0.8
Butter 0.3

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

Energy grains Vitamin D Folate Iron Heme-iron
o/ mg/
Age group n MJ/d g/d g/10MJ ug/d* oM pg/d® pg/10MJ mg/d 10M mg/d mg/10 MJ
18-30 years 202 7.6 35 45 52 6.7 223 298 89 11.9 0.99 1.38
31-44 years 247 7.6 38 52 62 83 247 334 9.7 129 1.21 1.62
45-64 years 358 7.3 40 56 66 9.2 263 365 9.9 13.8 1.19 1.62
65-80 years 198 7.1 43 60 76 10.7 275 388 9.4 133 1.12 1.62
All 1005 74 39 54 64 8.8 253 349 9.5 13.1 1.14 1.57

*Excluding supplements.

Intake of energy, added
women in Riksmate

gar, whole grains, vitamin D, folate, iron, and heme-iron among
OlO—r%%l./LNational Food Agency, P.O. Box, 75126 Uppsala, Sweden

0,025 mcg=1 Ul

Insufficiency: 50-75 nmol/L

208 Ul

18-30 yr 31-44 yr 45-64 yr 65-80 yr

Means of plasma 25(OH)D (nmol/L) among women in the subsample.
Becker W. et al. 2016



25-OHD levels and vitamin D intakes in children and

adults in USA

|

Mean 25(OH)D serum levels by gender and age group

in USA, 2001-2006
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Vitamin D intake in Italy

> 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).

» 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»



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

Males (n. 1068)

2005-06.

Females (n. 1245)

95th® Mean  SD? Median  5th° 95th°

Mean
Vitamin E (mg) 13.5
Vitamin D (ug) =———————) 2.6
Vitamin B¢, (ug) 6.6

21.7 1.9 3.8
7.7 25 2.2
15.1 5.5 4.6

11.6 6.4 18.1
1.5 0.4 7.3
4.3 1.9 13.1

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

Males (n. 202)

2005-06.

Females (n. 316)

95th® Mean  SD?

Median  5th® 95thP°

Mean
Vitamin E (mg) 13.3
Vitamin D (ug)  =————) 2.5
Vitamin B, (ug) 6.5

19.5 10.9 37
7 1.8 1.7
13:5 4.4 3.5

10.5 5.4 17.6
1.4 0.3 6.2
3.5 1.4 10.3

Cross-sectional food consumption survey was conducted

using consecutive 3-day food records

0,025 mcg =1 UI; 2.0 mcg = 80 UI

Sette S. et al. 2011



Vitamin D intake in Italy

> 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.

nutrients 'ﬁ’\',’ﬂ

Article L3

Development of a Short Questionnaire for the Screening for
Vitamin D Deficiency in Italian Adults: The

EVIDENCe-Q Project

Rachele De Giuseppe 1, Chiara Elena Tomasinelli ¥*{, Hellas Cena 2*{0, Valentina Braschi !,

Francesca Giampieri >*, Giorgia Preatoni !, Domenico Centofanti %, Maria Pilar Princis *, Emanuele Bartoletti ®
and Ginevra Biino ¢




Progetto
“Studio sull’introito alimentare di Vitamina D”

Validazione di un questionario

/ di nuova ideazione \
Questionario “ Diario

FFQ FFD

> 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.

» 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.

» 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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National Institutes of Health

Office of Dietary Supplements

Vitamin D

Fact Sheet for Health Professionals

USDA National Nutrient Database for Standard ReferenceRelease 28
Nutrients: Vitamin D (IU)

Food Sabset AR Foods

Ondered by: Nutrent Content

Mesawed by, Homebold

Report Rea ar October 19, 2015 1703 EDT

T o Weighti) Measure e
11936 Mushsooms, beown, talian, of crimini, exposed 10 slimysolet Light, raw ¥7.0 1.0 cap whoie 1110
il1os Muodecoms, portabella, exposad 10 unmviclket lighe, raw 8650 1.0 cup diced e
1508 Fe, halibue, Grecaland, aw 850 30 92
15008 Fol, courp, mw £5.0 300 w0
8110 Fab, mackers!, salied =0 L0 piece (S-1/2°x 1-12° x 127} BaS
15025 Fad, eed, mixed species, mw 850 30 2
11953 Mussooms, matake raw mo 1.0 cup &ced TR
£1938 Mushsoom, white, exposed 10 wlemviolet light, raw 0.0 1.0 cup pleces of shices 32
15264 Salmos, sockeye, canned, drussedd solids, witoat skin a0d dooes 850 300 730
L5046 Fod, mackerel, Atlaatic, saw 120 1.0 1t 720
15087 Fad, salowe. sackeye, canned, dmined solids 850 10 7is



VITAMIN D DIETARY INTAKE QUESTIONNAIRE

PERSONAL DATA
Initials Age Gender-mD FO
Certificmte Profession

PARTICULAR DIETARY HABITS ves T nNo DD
If Yeu. Vegetarisn O Vegan [

MILK Yee [ No D
If Yes: 1 glass {200¢c) O 1 cup (250cc) O Other (100cc) O
Whole O Skimmead OO Semi-Simmed I +vaD O
Nimesinaweek: Daiy 0 a0 2can 0 34tas D S6ms 0

YOGURT vas[J wo D
l{_x\‘er. 1cup DN125g 00 150g OJ) 2cups O {2125 D 1s0g ) Otk

Timesina week: 0eiy 0 140y 0 20 0 3340 0 s5an D

CEREALS FORTIFIEDWITH VIT.D ves O nNe O
i¥ves: 100g 0 1508 O
Timesinaweek Oay D 1y Dlden D 3oy O 5S-G O

CHEESE vyesO No [

ifves: sog 0 70g 0 100g

Indicate the type of cheese and how many times per week:

- Fontina cheese [J Daily 0 1day 2days O 3-4days O 5-6days O

- Pecorino cheese [J Daily O 1day O 2days O 3-4days O 5-6days O
- Provolone cheese [J Daily O 1day O 2days O 3-4days O 5-6days O
-Gruyere [J pailyO 1day 0 2days O 3-4days O S5-6days O

- Parmesan/Grana cheese [ Daily O iday O 2days O 3-4days O 5-6days O
- Ricotta cheese [] Daily 0 1day 0 2days O 3-4days O 5-6days O
-Camembert [J Daily 0 1day 0 2days O 3-4days O 5-6days O

- Mozzarella cheese [J Daily O 1day 0 2 days O 3-4days (] 5-6days O
- Gorgonzola cheese [J Daily O 1day O 2 days O 3-4days O 5-6days O
- Other cheese [J Daily 0 1day O 2days O 3-4days O 5-6days O



MEAT Yes No DO
ifves: s50g 0 70g 0 100g O

Indicate the type of meat and how many times per week:
- Beef [J Daily 0 1dayD 2days O 3-4days O 5-6days O

- Chicken [ Daily O 1day O 2days O 3-4days O 5-6days O
-Turkey [ Daily 0 1day 0 2days O 34days O S-6days O
-Pork [ Dailyd 1day 0 2days O 3-4days O 5-6days O

- Other [J paily 0 1day 0 2days O 3-d4days O S5-6days O

EGG vyes(O No O
Ifyes: 1egg 0 2eggsO

Indicate the preparation and how many times per week:
-Raw [ Daily 0 1day O 2days O 3-d4days O S-6days O

- Hard-Boiled [J paily O 1day O 2days O 3-4days O 5-6days
- Fried [J Dailyd 1day 0 2days O 3-4days O S-6days O

FISH vyes(O No O

Ifyes: 50g 0 70g O0 100g OJ

Indicate the type of fish and how many times per week

Indicate also if: 1. Fresh — 2. Frozen — 3. Stored — 4. Canned
-Salmon 1-2-3-4 [J Daity O 1dayd 2days 0 3-4days O S-6days O

- Trout 1-2-3-4 [J Daily 0 1day 0 2days O 3-4days O 5-6days O

- Hake 1-2-3-4 [J Daily O 1day O 2days O 3-4days O 5-6days O

- Dogfish 1-2-3-4 [J Daily O 1day O 2days O 3-4days O 5-6days O

- Bluefish 1-2-3-4 [J paily 0 1day 0 2days O 3-4days O 5-6days O
-Sea bass 1-2-3-4 [J paitly 0 1day O 2days O 2-4days O 5-6days O

- Codfish 1-2-3-4 [J paily 0 1day O 2days O 3-4days O 5-6days O

- Sea bream 1-2-3-4 [J Daily O 1day O 2 days O 3-4days O 5-6days O

- Swordfish 1-2-3-4 [J Daily O 1day 0 2 days O 3-4days O S5-6days O

- Flounder 1-2-3-4 [ paily 0 1day 0 2days O 3-4days O 5-6days O
- Cod 1-2-3-4 [J Daily 0 1dayd 2days O 3-4days O S-6days O

- Stockfish 1-2-3-4 [J paily 0 1day O 2days O 3-4days O S5-6days O
-Tuna 1-2-3-4 [J paity O 1day O 2days O 3-4days O 5-6days O

- Mackerel 1-2-3-4 [0 paily 0 1day 0 2days O 3-4days O 5-6days O
- Sardine 1-2-3-4 [J Daily 0 1day O 2days 0 3-4days O 5-6days O

- Anchovies 1-2-3-4 [J Daily 0 1day 0 2days [0 3-4days O S-6days O
- Other fish 1-2-3-4 [0 Dailyd 1day O 2days O 3-4days O 5-6days O



LATTE - YOUGURT- CEREALI CON VIT. D

Dlario Alimentare
14 gi.orni.

Dati Anagrafici
Iniziali nome e cognome:

Indicare la quantita giornalmente assunta per quattordici
giorni consecutivi, di latte in millilitri (ml), di yougurt e di
cereali con vitamina D in grammi (gr). come nell'esempio

sotto riportato
1° giomo 2°giorno 3° giorno
Latte Intero 100 mi 150 mi 120 ml
Yougurt
Scremsto 125 gr 250 gr
Cersali
add. Vit. D 50 gr 60 gr

Latte = Yoqurt = Cereali con ViED
Formaqql = Carne - Pesce - Uova | prechiore d
- o $ N r1o00mi=1 lere di latte
soluml. = Polcl Fuugku LY, * 125 gr =1 vasetto standard df yougurt
o |
(s




giorno 1

giorno 2

giomo 3

giomo 4

giome 6

giomo 7

Intero

Scremato

Scremato

Latte add.
Vit.D

Yougurt
Intero

Yougurt
Scremato

Yougurt

ggmato

Yougurt
add.Vit. D

Cereali
add. Vit. D

giomo ¢

giomo 10

giomo 11

giomo 12

giomo 13

giomo 14

Intero

Scremato

Scremato

Latte add.
Vit D

Yougurt
Intero

Yougurt
Scremato

Yougurt

Seremato

Yougurt
add. Vit. D

Cereali
add. Vit. D




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).

500 1000 1500 2000 2500 3000 3500 4000




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)

r=0.88, p<0.001

Daily vitamin D intake calculated by FFD (IU)

Daily vitamin D intake calculated by FFQ (I1U)



® nutrients MoPy

Article
Dietary Vitamin D Intake in Italian Subjects: Validation of a
Frequency Food Questionnaire (FFQ)

Ranuccio Nuti ¥, Luigi Gennari !, Guido Cavati !, Filippo Pirrotta 1, Stefano Gonnelli 1, Carla Caffarelli t,
Luciano Tei 2 and Daniela Merlotti 3

Nutrients 2023, 15, 2969. https://doi.org/10.3390/nu15132969 www.mdpi.com/journal/nutrients



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

FFQ (7 days) FFD (14 days)
Ul Ul
4500 6000 —
4000 5500
5000
3500 — 4500
3000 4000 —+ _
3500
2500 — B 3000
2000 2500 -
1500 2000 -
| 1500 -
1000 1000 -
500 - 500 -
0 - 0 -
50-59 years 60-69 years 70-79 years 50-59 years 60-69 years 70-79 years

B Males BB Females



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

Females Males
Ul Ul
500 500
400 1 400
300 300
200 200
100 - 100
0 - 0 -

50-59 years 60-69 years 70-79 years 50-59 years 60-69 vyears 70-79vyears

B FFQ M FFD



Conclusions 1

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.



Conclusions 11

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.
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LATTE YOGURT

A% L

mNO

59,4%

Totale
TIPOLOGIA | Rinpaste %
INTERO [ 43.4%
SCREMATO | 15.0%
PASZTALMENTE SCREMATO 18,5 |
YOGURT GRECO VANIGLIA MAGRO | 33.2% |
YOGURT PARFAIT | 1.5% |
YOGURT GRECO CON FRUTTI [ 7.5%
JoxsShoote LASOOW INTERO

PARZIALMENTE SCREMATO
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SAD

Studio sull’introito Alimentare di vitamina D
n. questionari 377

CARNE

95.2%
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95,5%
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MOZZARELLA CON LATTE PARZ. SCREMATD
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Haposte |
—53%
— 9%
—238%
—84%
—S55%
—08% |
—35%

MOZZARELLA CON LATTE INTERO _158% |
—S55%
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—O7%
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