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Déficit de vitamina D: situación en un centro urbano de la costa mediterránea

Introducción: en los últimos años han surgido propuestas diferentes sobre la necesidad de suplementar 
la dieta con vitamina D. Estamos asistiendo a un repunte del déficit relacionado con situaciones que 
aumentan el riesgo: prematuridad, lactancia materna exclusiva prolongada, personas de piel oscura, 
baja exposición solar.
Objetivo: averiguar si el déficit de vitamina D es un problema frecuente en los niños de un núcleo ur-
bano de la costa mediterránea.
Material y métodos: estudio observacional. Determinación de la vitamina D en niños de 0 a 15 años, 
durante un periodo de 18 meses, de un cupo urbano de Atención Primaria, coincidiendo con una ex-
tracción sanguínea por cualquier causa. Análisis estadístico: estadística descriptiva e inferencial, análisis 
de conformidad de la muestra.
Resultados: se realizaron 145 determinaciones. Un 42,1% fueron niños inmigrantes y un 57,9% na-
cionales. Del total de la muestra, el 37,9% presentaban algún grado de déficit de vitamina D: leve el 
67,3%, moderado el 21,8% y grave el 10,9%. El 30% de los varones y el 44% de las mujeres tenían 
déficit. Un 20% de los niños autóctonos presentaba déficit de vitamina D frente al 62% de los niños 
inmigrantes (p < 0,001%). Entre los niños nacionales tenía déficit el 15% de los varones y el 24% de 
las mujeres; entre los inmigrantes el 45% de los varones y el 82% de las mujeres.
Conclusiones: el déficit de vitamina D es muy frecuente en nuestro medio. Los inmigrantes de sexo 
femenino, sobre todo si son adolescentes, son los que tienen más probabilidad de presentarlo.

Introduction: in recent years several proposals have been made on the need to supplement the diet 
with vitamin D. We are witnessing a rise in the deficit, related to situations that increase the risk: pre-
maturity, prolonged exclusive breastfeeding, dark-skinned immigrants, less sun exposure. 
Objective: find out if vitamin D deficiency is a common problem in children of a village in the Mediter-
ranean coast.
Material and methods: observational study. Vitamin D value determination, for a period of 18 months, in 
children from 0 to 15 years assigned to a Primary Care center, in a blood sample obtained coinciding with 
any reason. Statistical analysis: Descriptive and inferential statistics, analysis of conformity of the sample.
Results: 145 determinations were performed. 42.1% immigrant children and 57.9% national. The 
total sample 37.9% had some degree of vitamin D deficiency: mild: 67.3%, moderate: 21.8%, severe: 
10.9%. 30% of men and 44% of women had deficits. 20% of Spanish children had vitamin D defi-
ciency compared to 62% of immigrant children (p <0.001%). Between national children he had deficit 
15% of men and 24% of women. Among immigrants, 45% of men and 82% of women.
Conclusions: vitamin D deficiency is very common in our environment. Immigrants, female sex, espe-
cially if they are teenagers are the ones who are more likely to present it.
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INTRODUCTION 

In recent years, different recommendations re-

garding the use or lack thereof of dietary vitamin 

D (VD) supplementation have been made in the 

paediatrics field. This controversy can be explained 

by the lack of specific biomarkers and of universal 

criteria defining optimal VD levels and VD deficien-

cy. The heterogeneity of the methods used to 

measure VD and the cut-off values used to define 

normal levels in research account for the wide vari-

ability in reported prevalences. Furthermore, some 

of the related variables are difficult to assess: the 

endogenous sunlight-dependent synthesis of vita-

min D, and the intake of foods fortified with VD. 

These limitations notwithstanding, recent evi-

dence suggests that the prevalence of vitamin D 

deficiency may be increasing in children of all ages.

The recommendations for VD supplementation 

vary across institutions and countries. Some of 

them take into account the influence of VD levels 

on skeletal tissue and the development of chronic 

diseases.1

New functions of VD have been described recently, 

such as its role in cancer prevention and in the de-

velopment of cardiovascular diseases and high 

blood pressure, diabetes, metabolic syndrome, the 

immune response, pathological neuropsychologi-

cal states and reproductive health.1-5

Although it was assumed that the prevalence of 

VD deficiency was very low in developed countries, 

we are witnessing a resurgence that is associated 

with circumstances that increase the risk of devel-

oping it: preterm birth, prolonged exclusive breast-

feeding, immigration of individuals from ethnic 

groups with dark skin pigmentation, and lack of 

sun exposure due to cultural or religious reasons 

or to lifestyle changes.1

The aim of our study was to determine the preva-

lence of VD deficiency in the children residing in an 

urban area of a developed country undergoing an 

economic crisis in the Mediterranean coast.

MATERIALS AND METHODS

We analysed the levels of vitamin D (25-hydroxyvi-

tamin D [25(OH)D]) over a period of 18 months be-

tween February 1, 2013 and July 31, 2014, of all chil-

dren aged 0 to 15 years in the paediatrics primary 

care caseload in an urban area of the Mediterrane-

an coast with a population of 100 000 inhabitants 

that underwent blood testing for any reason.

The cut-off value that we applied for the diagnosis of 

vitamin D deficiency in children was 20 ng/mL, as 

this is the threshold most widely accepted by the sci-

entific community in recent years. Following the 

same criteria, we classified the levels of 25(OH)D as 

optimal (30–80 ng/mL), insufficiency (20–30 ng/mL), 

mild deficiency (10–20 ng/mL), moderate deficiency 

(5-10 ng/mL) and severe deficiency (< 5 ng/mL).6-8

Our statistical analysis included descriptive statis-

tics (frequency distributions and measures of posi-

tion and dispersion), inferential statistics (com-

parison of means, analysis of variance and 

multivariate logistic regression) and concordance 

analysis for the sample.

RESULTS

A total of 145 measurements of vitamin D levels 

were performed (54.5% in female patients, 45.5% 

in males). In this sample, 42.1% of children were 

immigrants (61) and 57.9% Spanish nationals (84). 

This distribution does not differ significantly from 

the distribution of the entire target population 

(37% immigrant children out of a total of 1360 chil-

dren). The distribution by region of origin of immi-

grant children was the following: Morocco, 78.7%; 

Romania, 9.8%; Latin America, 6.4%; and Asia, 4.8%.

Of all patients in the sample, 37.9% had some de-

gree of vitamin D deficiency: mild (67.3%), moder-

ate (21.8%) or severe (10.9%).

Calcium and phosphorus levels were normal in all 

children. The levels of alkaline phosphatase were 

elevated in 25.5% of patients, with no association 

with the degree of deficiency (difference not sta-

tistically significant, P > .1). Eleven percent had 
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nonspecific symptoms (asthenia, anorexia or mus-

cle pain) that were not associated with the degree 

of vitamin D deficiency (difference not statistically 

significant, P > .1).

When we analysed the sample by sex, we found 

that 30% of boys and 44% of girls had vitamin D 

deficiency (P > .05).

When we analysed the sample by region of origin, 

20% of Spanish children had vitamin D deficiency 

compared to 62% of immigrant children, a differ-

ence that was statistically significant (P < .001%).

In the subset of Spanish children, 15% of boys and 

24% of girls had vitamin D deficiency, and the dif-

ference was not statistically significant (P > .1). In 

the subset of immigrant children, vitamin D was 

found in 45% of boys and 82% of girls (P = .02).

As for the distribution by age group, 26% of chil-

dren aged less than 5 years had VD deficiency com-

pared to 38% of children aged 5 to 10 years. The 

group with the highest prevalence of deficiency, of 

44%, was that of children aged 11 to 15 years. Fig-

ure 1 shows the probability of having VD deficiency 

by age, and Table 1 presents the odds ratio for each 

of the variables under study.

DISCUSSION

We conducted a cross-sectional study to assess the 

presence or absence of a problem guided by the 

scientific literature published in the last few years, 

which suggests that this deficiency is experiencing 

a resurgence. With the improvements in nutrition 

that started in the 1950s and the high number of 

sunny days per year, vitamin D deficiency was con-

sidered all but eradicated in Spain. Our study can-

not establish a causal relationship, but considering 

what is known about the factors that influence low 

VD levels and our knowledge of the habits of the 

population that we serve, we could try to elucidate 

the factors that have contributed to our findings.

The recommended daily allowance established for 

infants aged less than 1 year is 400 IU. For older 

children, it is 600 IU.9 These amounts are hard to 

attain exclusively from dietary sources, which has 

led many scientific associations to recommend 

supplementation.

According to the latest recommendations of the 

American Academy of Pediatrics,7 the PrevInfad 

working group1,10 and the Committee on Breast-

feeding of the Spanish Association of Paediatrics,9 

Figure 1. Probability of having vitamin D deficiency by age
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in infants aged less than 1 year, supplementation 

should be given when they are breastfed or when 

the intake of artificial formula is of less than one litre 

a day or does not provide 400 IU of VD a day; in chil-

dren aged more than 1 year, supplementation 

should be given if the intake of dairy products and 

fortified foods is insufficient or if the levels of 25(OH)

D are less than 20 ng/mL until they normalize.9

Since 2007, the Canadian Paediatric Society has 

recommended a daily intake of vitamin D of 400 IU 

for all infants aged less than 1 year, raising it to 800 

IU during the winter for children that live north of 

the 55th parallel and children living between the 

40th and the 55th parallels with risk factors other 

than latitude alone.11

Plasma levels of VD vary based on the duration, time 

of day, latitude, altitude and season of sunlight ex-

posure, as well as on the age, skin pigmentation, 

body surface area exposed and sun protection use 

of the individual. The levels can also vary based on 

the diet and other factors (Table 2).10

Few foods contain VD. Most that do are dairy prod-

ucts. Eggs and some oily fish contain significant 

amounts, although the amount varies between 

species, tissues, and through the year. But dietary 

sources of VD only account for 10% of the VD plas-

ma levels that can be achieved, compared to the 

90% derived from cutaneous synthesis.

Breastfeeding provides variable amounts of VD, es-

timated to range between 25 and 136 IU/L de-

pending on maternal diet and sun exposure.12 

Commercially available artificial formulas in Spain 

are fortified and contain 200 IU per 300 to 500 mL. 

More than two litres of breast milk or one litre of 

formula would be needed to achieve intakes of 

400 IU/day.12 In our area, whole cow’s milk—not 

fortified, and containing 240 IU per litre—is intro-

duced starting at age 12 months in the immigrant 

population and 18 to 24 months in the Spanish na-

tive population. Achieving the recommended in-

take of 400 IU/day would require consuming 1600 

mL of this milk or 13 containers of yogurt every 

day. Consuming such volumes would be difficult. 

In our population, the intake of milk, yogurt or 

other dairy products is of 500 to 1000 mL of milk 

and/or one or two yogurt containers a day.

Table 2. Children at high risk of vitamin D deficiency10

Newborns and young 
infants

Maternal vitamin D deficiency (mothers with low exposure to sunlight, with dark skin, that use a 
head scarf, multiparous or with low vitamin D intake)
Breastfeeding
Born preterm or born with low weight for gestational age

Older infants and children Reduced vitamin D synthesis: limited sun exposure:
•  Little time spent outdoors
•  Use of sun screen with SPF > 8 (inhibits synthesis by 95%)
•  Dark skin
•  Head scarves, clothing, glass, etc.
Reduced vitamin D intake:
•  Prolonged exclusive breastfeeding without supplementation
•  Inadequate nutrition
Specific medical conditions and chronic diseases
•  Intestinal malabsorption:

–  Small intestine diseases (coeliac disease)
–  Pancreatic insufficiency (cystic fibrosis)
–  Bile duct obstruction (bile duct atresia)

•  Reduced synthesis or increased catabolism of 25(OH)D or 1,25(OH)
2
D:

–  Chronic liver or kidney diseases
–  Treatment with rifampicin, isoniazid or anticonvulsant drugs

Table 1. Odds ratio for presence of vitamin D by age, 
sex and region of origin
Age (per 1 year increment) 1.14 (1.03–1.26); P = .01
Sex (male/female) 0.37 (0.16–0.89); P = .025
Region of origin (Spanish/
immigrant)

0.08 (0.03–0.21); P < .001
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There is sufficient scientific evidence to support 

that most of the vitamin D in the body is synthe-

sised in the skin and that 15 minutes a day of sun 

exposure would suffice to guarantee the recom-

mended daily allowance, but no systematic review 

provides data to determine the levels of exposure 

that are sufficient and safe to guarantee optimal 

vitamin D levels. It has been demonstrated, how-

ever, that habitual lack of exposure is a risk factor 

for deficiency. Some scientific societies and groups 

of experts have published recommendations that 

take this into account. In 2010, PrevInfad made a 

general recommendation that children aged more 

than 1 year and adolescents be exposed to sun-

light daily and without protection for a period of 

10 to 15 minutes in the spring, summer and au-

tumn (grade I recommendation).1,10 During the 

summer, exposure of only the arms, hands and 

face for this duration would suffice to release 1000 

units, which would fulfil the daily requirement.10

In addition to the duration of sun exposure, cuta-

neous synthesis of vitamin D is influenced by geo-

graphical latitude. There is a threshold level of UVB 

radiation required to induce synthesis. The ideal 

threshold is located at the equator and decreases 

northward, and the threshold is usually not 

reached during the winter in areas at latitudes 

above 40° north. In the winter, vitamin D synthesis 

is nonexistent at latitudes above 42° north.1 Some 

regions in Spain are above 42° north.

Our city enjoys a mild climate that allows outdoor 

activity from May to October, and an advanta-

geous geographical location 10 km from the shore. 

This facilitates the recommended 15 minutes’ ex-

posure to sunlight in our population during these 

months. Yet due to our location at 41° north, the 

level of radiation may not suffice for vitamin D syn-

thesis, especially during the winter.

Immigrants constitute 37% of the population we 

serve, with a majority being of Moroccan descent. 

Most of the boys and girls that receive care in our 

centre dress in the Western style. During adoles-

cence, girls start to use traditional clothing and 

headscarves, exposing only the skin of their faces 

and hands. This attire could account for the higher 

prevalence of vitamin D deficiency in female ado-

lescents, but not for the prevalence in boys and 

girls, which, based on our findings, is above the 

national average.

This population has darker skin, especially in indi-

viduals of Berber and Saharan descent, who are 

the majority in our population, compared to indi-

viduals of Arabian descent. Skin pigmentation in-

fluences the exposure time needed to produce a 

certain level of VD. Individuals of Indo-Asian de-

scent require three times as long an exposure to 

achieve the same levels of VD as light-skinned in-

dividuals, and African-American individuals with 

highly pigmented skin require ten times the expo-

sure.1

In recent years, both primary care centres and der-

matology units in Spain have heavily promoted 

the use of sun protection measures (use of hats, 

shirts, parasols, sunscreen, etc) that are currently 

widely implemented. As recommended by derma-

tology units, we advise the use of a physical or 

chemical sunscreen with a sun protection factor of 

30 or higher. Some studies suggest that the use of 

sunscreen with SPFs above 8 result in a reduction 

of vitamin D synthesis of more than 95%.1

Although sun exposure in our population could be 

sufficient most of the year, there is still a high prev-

alence of vitamin D deficiency. The diet does not 

help alleviate this problem, as the consumption of 

dairy products, while being adequate in volume, 

consists of foods that are not fortified, as the use 

of toddler formula (age 1–3 years) fortified with 

vitamin D is not widespread in Spain and has de-

clined with the economic crisis.

In light of our results, the characteristics of our 

population, the vitamin D content of the dairy 

products that are consumed, and our geographi-

cal location, we could consider recommending 

VD supplementation as a nutritional strategy to 

prevent or alleviate this deficiency, given the few 

side effects of these supplements when they are 

administered in the recommended doses.7 An-

other option would be to increase the intake of 

fortified foods, but this would have a negligible 

impact in Spain, where few of these foods are 
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commercialised. In other countries, all dairy prod-

ucts and a large proportion of juices and cereals in 

the market are fortified.

By implementing this strategy, we would adhere 

to the recommendations of the major associations 

of paediatrics, as nearly all of our population fulfils 

at least one the criteria for supplementation. Yet 

our children have vitamin D deficiency in isolation, 

with no repercussions on markers of bone metab-

olism, and are asymptomatic. Given these data, it 

is worth wondering whether VD supplementation 

is truly necessary. Recent publications have been 

pointing at this possibility. We expect that future 

scientific evidence will resolve these questions.

CONCLUSIONS

Our study evinces that vitamin D deficiency is very 

prevalent in our region when the currently accept-

ed cut-off levels are applied. Immigrants, females 

and adolescents are at higher risk of having this 

deficiency, especially when all three factors are 

present.
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