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Abstract

Objective: To assess nutrient intakes and compliance 
with nutritional recommendations in pregnant women 
according to selected sociodemographic characteristics 
and lifestyles. 

Methods: Cross-sectional study based on data from 
Spanish INMA cohort which recruited 2,585 pregnant 
women between 2003 and 2008 from four different re-
gions of Spain. Sociodemographic information and an-
thropometry was collected and dietary intake was as-
sessed through Food Frequency Questionnaires. The 
adequacy of food group intake was assessed considering 
current recommendations and from the Spanish Society 
of Nutrition. Moreover, intake of vitamin A, vitamin C 
and vitamin E, were compared with the Dietary Referen-
ce Intakes of the US Institute of Medicine. 

Results: Percentage of women that did not fulfil the 
recommendations for cereals and legumes (3-4 servings/
day) was 70.0%, for fruit intake (2-3 servings/day) it was 
39.2%, for vegetables (2-4 servings/day) 47.3% and for 
dairy (3-4 servings/day) it was 51.6%. Intake of fruit and 
vegetables increased with age, educational degree and 
with physical activity (p<0.05). Also non-Spanish achie-
ved better the recommendations. Percentage of pregnant 
women that did not fulfil the requirements (DRI) of vi-
tamins A and C was 13.2 % and 16.2 respectively. More 
than 65% of the women did not met the recommended 
diary intake of vitamin E of 19 mg/day during the lacta-
tion period.

Conclusions: Maternal age, education, having healthy 
habits, as well as country of origin are factors strongly 

CUMPLIMIENTO DE LAS 
RECOMENDACIONES NUTRICIONALES 

DE MUJERES EMBARAZADAS EN ESPAÑA 
EN RELACIÓN A SUS CARACTERÍSTICAS 

SOCIODEMOGRÁFICAS: ESTUDIO DE UNA 
COHORTE

Resumen

Objetivo: Estudiar las ingesta dietética y cumplimiento 
de las recomendaciones nutricionales de una población 
de mujeres embarazadas, de acuerdo a sus característi-
cas sociodemográficas y hábitos de vida.

Métodos: se trata de un estudio prospectivo basado en 
datos de la cohorte española INMA (Infancia y Medioam-
biente). Se han reclutado 2.585 mujeres embarazadas en-
tre los años 2003 y 2008 en cuatro regiones diferentes de 
España. La ingesta dietética ha sido recogida mediante 
Cuestionarios de Frecuencia Alimentaria (CFA) y la in-
formación antropométrica, sociodemográfica y de estilos 
de vida a través de cuestionarios generales. La ingesta 
de grupos de alimentos y de vitaminas A, C y E y carote-
noides fueron comparadas con las ingestas dietéticas de 
referencia de las guías Española y Americana.  

Resultados: El porcentaje de mujeres embarazadas 
que no cumplían las recomendaciones de cereales y le-
gumbres (3-4 raciones /día) fue del 70 %, de frutas (2-3 
raciones /día) el 39,2%, de verduras (2-4 raciones /día) 
fue del 47,3% y de lácteos (3-4 raciones /día) el 51,6%.

La ingesta de frutas y verduras fue mayor en mujeres 
extranjeras y aumento con la edad, con el nivel de es-
tudios y en mujeres con mayor actividad física (p<0.05).

El porcentaje de mujeres embarazadas que no cum-
plieron los requerimientos (CDR) de vitaminas A y C 
fueron el 13,2% 16, 2% respectivamente. Mas del 65% 
de las mujeres no cumplieron el mínimo de ingesta de 
vitamina E (19 mg/día) recomendado para mujeres em-
barazadas y en periodo de lactancia.

Conclusiones: En este estudio se ha observado que 
factores como la edad, educación, tener hábitos de vida 
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Introduction

Maternal diet during pregnancy can influence the 
child’s health1,2 and the risk of diseases later in life for 
both mother and child. In pregnant women, micronu-
trient deficiencies in folate, iron and calcium are well 
recognized to have an influence on prenatal develop-
ment and their dietary intake is usually supplemented. 
The importance of analysing antioxidant intake during 
this vital period is, however, less well documented. 

Due to their biochemical characteristics, it is accep-
ted that antioxidants are important components of a 
healthy diet and their intake may prevent certain disea-
ses3, as well as having a notable influence on a child’s 
first years4 and helping combat oxidative stress in preg-
nancy5. Thus, nutritional surveillance assessing the in-
take of antioxidant rich-foods such as fruits, vegetables 
and nuts would make a valuable contribution to dietary 
assessment for epidemiological studies. Exploring the 
patterns of lifestyle and intake of food groups and nu-
trients would characterise the dietary habits of pregnant 
women and help to identify prevention strategies. 

In this context, a previous study of pregnant women 
in a Spanish Mediterranean area analysed compliance 
with food-based dietary guidelines and reported lack 
of compliance for certain food groups as well as in-
adequate intakes of micronutrients6. Following this 
observation and to provide a broader overview of the 
situation, in the present study, we assessed food in-
takes during the first trimester of pregnancy in a large 
sample of women living in four different coastal areas 
of Spain: two in the north, on the Cantabrian coast and 
two in the south, on the Mediterranean coast. The data 
presented describes the situation in the early stages of 
pregnancy and complements previously published in-
formation concerning dietary habits of pregnant wo-
men from the on-going INMA research project7.

The aims of the study are i) to explore compliance 
with nutritional recommendations in pregnant women 
as a function of sociodemographic and lifestyle cha-
racteristics8, and ii) to describe the dietary intake of 
antioxidant nutrients, namely, total vitamin A, vitamin 
C and vitamin E as well as specific carotenoids (α-ca-
rotene, β-carotene, lycopene, lutein/zeaxanthin and 
cryptoxanthin) during the first trimester of pregnancy. 

associated with the composition of the diet. Sedentary 
women and those with a low education are at risk for low 
vitamin and antioxidant intake and non-optimal food 
choices during pregnancy.

(Nutr Hosp. 2015;31:1803-1812)

DOI:10.3305/nh.2015.31.4.8293
Key words: Diet. Pregnancy. Inadequacies. Nutritional 

guidelines. Sociodemographic characteristics. Antioxidants.

saludables así como el país de origen están fuertemente 
asociados a la composición de la dieta en las mujeres em-
barazadas. Mujeres sedentarias y con bajo nivel educativo 
tienen ingesta más bajas de vitaminas y antioxidantes pro-
cedentes de las frutas y verduras y por lo tanto más riesgo 
de llevar una dieta poco adecuada durante el embarazo.

(Nutr Hosp. 2015;31:1803-1812)

DOI:10.3305/nh.2015.31.4.8293
Palabras clave: Dieta. Embarazo. Incumplimiento Guías 

nutricionales. Características sociodemográficas. Antioxi-
dantes.

Materials and methods 

Population and study design

The INMA (from INfancia y Medio Ambiente, the 
Spanish for Childhood and the Environment) project 
is a multicentre cohort study that aims to investigate 
the effect of environmental exposures and diet du-
ring pregnancy on foetal and child development. The 
project follows up four cohorts of pregnant women, 
two near the Cantabrian coast, in the regions of As-
turias and Gipuzkoa, and two near the Mediterranean 
coast, in Valencia and the city of Sabadell. Women 
were identified during hospital admission and were 
invited to join the study. They were at least 16 years 
old, had a singleton pregnancy, had not followed any 
programme of assisted reproduction for the current 
pregnancy, had no communication difficulties and 
planned to deliver at the referral hospital. Recruit-
ment for the four cohorts ran from 2003 to 2008. All 
participants signed an informed consent form and the 
all the corresponding local Ethics Committees appro-
ved the research protocol.

Data collection 

Information on usual daily food intake during the 
first trimester of pregnancy (10-13 weeks) was collec-
ted using a food frequency questionnaire (FFQ) with 
101 food items. It was an adapted version of Willett’s 
questionnaire9 developed and validated for use among 
pregnant women from the INMA study in Valencia, 
Spain10. Standard units and serving sizes were speci-
fied for each food item. The questionnaire offered nine 
response options to describe the frequency of intake, 
ranging from ‘never or less than once per month’ to 
‘six or more times per day’. The response for each food 
item was converted to an average daily intake for each 
participant. Nutrient values and recommended ener-
gy intakes were obtained from the US Department of 
Agriculture Food Composition Tables11. Total nutrient 
intakes of each nutrient for each woman were then cal-
culated by multiplying the frequency of consumption 
of each food item by the nutritional composition of the 
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portion size specified on the FFQ and then summing 
across all foods.

The adequacy of food group intake was assessed 
considering current recommendations and guideli-
nes obtained from the Spanish Society of Nutrition 
(SENC)12. The SENC provides recommendations for 
pregnant and lactating women on number of servings 
of vegetables, fruits, cereal and legume products, dairy 
foods, and meat, fish, poultry, and eggs, as well as ad-
ditional oils and beverages. Lack of compliance with 
these food-based dietary guidelines was ascertained 
by calculating the proportion of women not reaching 
the minimum recommended daily number of servings 
of each food group (servings/day, sv/d). The cut-off 
values used were the lowest values of the following 
recommended ranges: 4-5 servings/d of cereals and le-
gumes; 2-4 servings/d of vegetables; 2-3 servings/d of 
fruits; 3-4 servings/d of dairy products; 2 servings/d of 
protein-rich foods (meat, poultry, fish, eggs); and 4-8 
glasses/d of non-alcoholic drinks (water, herbal teas, 
soft drinks). 

In addition, an estimate was made of the percentage 
of women whose intake was below the recommended 
values for vitamins. In this case, inadequacy was cal-
culated using two different sets of Dietary Reference 
Intakes (DRIs) as cut-off points: those established by 
the SENC12, which are 700 µg for total vitamin A, 80 
mg for vitamin C, and 15 mg for vitamin E, and those 
established by the US Institute of Medicine, which are 
550 µg for total vitamin A, 70 mg for vitamin C and 12 
mg for vitamin E13;14.

Various different self-reported questionnaires were 
also administrated. Socioeconomic status (SES) was 
assessed with two indicators based on education and 
occupation. The first considered the total years of edu-
cation completed by the women, creating three catego-
ries: infant and primary education (<11 years of educa-
tion), secondary education (12-15 years), and tertiary 
education (>16 years). The second categorized the po-
pulation as having a history of manual (low SES) or 
non-manual (high SES) work15.

Further, data were collected to characterise the 
women’s lifestyle in terms of the following varia-
bles: physical activity during the first trimester of 
pregnancy, classified into three categories by hours 
per week (h/w) (sedentary: almost always sitting or 
lying with no sports or other physical activity, for <1 
h/w; moderately active: housework, light sport, etc. 
for 1-3 h/w; and active: jobs or other activities invol-
ving walking, intense sport, etc. for >4 h/w); mean 
alcohol intake (0 <1 g/d and > 1 g/d) and smoking 
habit (yes/no); as well as change in smoking status 
during pregnancy (smoker at the beginning of preg-
nancy and smoker in week 12). Lastly, self-care was 
assessed in terms of: pre-pregnancy body mass index 
(BMI) (underweight: <18.5 kg/m2, normal weight: 
18.5–24.9 kg/m2, overweight: 25.0–29.9 kg/ m2 and 
obese:> 30.0 kg/ m2).

Statistical analysis

To understand the sample as a whole, compliance 
of the pregnant women with dietary recommendations 
was explored in a large cohort/region-adjusted model 
considering sociodemographic and lifestyle characte-
ristics as possible explanatory factors of their dietary 
habits. Maternal characteristics and dietary variables 
are described with medians and interquartile ranges 
and means of percentages. 

Differences in the intake of food groups as a function 
of sociodemographic and lifestyle characteristics were 
assessed using the non-parametric Kruskal-Wallis test. 
When significant differences were found, Tukey’s post 
hoc test was performed in order to identify paired di-
fferences between groups. ANOVA was carried out in 
order to assess small deviations from normality. 

Intakes of vitamins and carotenoids were adjusted 
for total energy intake using the Willet’s residual me-
thod16. The distribution of intake was right-skewed 
for most of the nutrients (vitamins and carotenoids); 
therefore, these data were transformed by the natural 
logarithm to bring the distribution closer to normality. 
Nutrients values are expressed as geometric means and 
standard deviations. 

Differences in intake and inadequacy of vitamin 
intakes between subgroups were assessed using a 
chi-square test. For all tests, p<0.05 was considered 
statistically significant. Statistical analysis was carried 
out using IBM SPSS version 19.0.

Results 

Complete dietary data was collected for 2,585 wo-
men. Their mean age was 30.6 years, with 39.9% of 
the sample being <30 years old, and it was their first 
pregnancy in 56.3% of cases. Overall, 66.4% of the 
women had completed at least secondary education 
and 91% were born in Spain. Almost 63% were classi-
fied as sedentary and 26.8% were overweight or obese 
before pregnancy (Table I).

Food groups

Table II shows the median intake of food groups (in 
servings per day) and percentage of women not mee-
ting recommendations. Median intakes for the whole 
study population were within the range of recommen-
dations for the majority of food groups, the exceptions 
being cereals and legumes and, in most cases, dairy. 

Lack of compliance was very high for cereals and 
legumes (70.9%), followed by dairy (51.6%), vege-
tables (47.1%) and fruit (39.2%). Interestingly, fo-
reign-born women had significantly lower percentages 
of inadequacy for three of these food groups: cereals 
and legumes (p<0.05), vegetables (p<0.05) and fruits 
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(p<0.05). The results by food groups can be summari-
sed as follows. 

Cereals and legumes: none of the women met the 
recommendations for servings (4-5) and the percenta-
ge of inadequate intakes of cereals and legumes ranged 
from 57.3% in underweight to 76.5% obese women 
(p<0.05). Older women with higher levels of educa-
tion and physical activity had better rates of complian-
ce than those who were younger with lower levels of 
education and physical activity (p<0.05). 

Fruits and vegetables: Across the subgroups analy-
sed, fruit and vegetable intake inadequacies were in the 
ranges 24.3-49.5% and 36.7-53.0% respectively. The 
same trend with social profile was observed for the-
se food groups, women who were Spanish (p<0.05), 
younger (p<0.05), with one child (p<0.05), and a se-
dentary lifestyle (p<0.05) being those that were most 
likely not to meet dietary guidelines. 

Dairy: Manual workers as well as women with a 
low educational level had intakes that just met the mi-

Table I 
Sociodemographic and lifestyle characteristics of pregnant women of the INMA cohort

N %

Northern coastal region Asturias 482

Gipuzkoa 467

Southern coastal region Sabadell 654

Valencia 822

Maternal age (years) <25 198 7.7

25-29 832 32.2

30-34 1079 41.7

≥35 476 18.4

Country of birth Spain 2360 91.5

Other 218 8.5

Parity 0 1453 56.3

1 950 36.8

≥2 179 6.9

Education Primary 648 25.1

Secondary 1066 41.3

University 867 33.6

Occupational social class Manual 1368 52.9

Non manual 1216 47.1

Pre-pregnancy BMI Underweight 177 4.5

Normal weight 1774 68.7

Overweight 488 18.9

Obese 203 7.9

Physical activity <1 h week 1624 63.0

1-3 h week 656 25.5

>4 h week 296 11.5

Smoking Never smoked 1096 45.1

Smoker at the beginning of pregnancy 770 31.6

Smoker in week 12 442 18.1

Alcohol None 1792 69.5

<1 g/d 600 23.3

>1 g/d 188 7.2
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nimum of 3 servings/d for dairy products (p<0.05). 
Obese women also met the requirements for this food 
group, while underweight women had the highest per-
centage of inadequacy (58.1%) of all the subgroups 
considered. 

Meat, poultry, fish, and eggs: Requirements for 
this food group were met by all the pregnant women. 
Percentages of inadequacy were between 26.3 and 
39.7%, Spanish women with two or more children 
and who were underweight were those that had the 
highest intake. 

Drinks: Requirements were met by all the women. 
Significant differences were found in drink intake be-
tween overweight, obese and normal-weight women 
(p<0.05). 

Vitamins and carotenoids

Dietary intakes of total vitamin A, C and E and spe-
cific carotenoids are compiled in table III. In relation 
to differences in mean intakes by selected maternal 
characteristics, it was found that foreign-born women 
had higher intakes for vitamin A (total), vitamin C, for 
α-carotene, β-carotene and cryptoxanthin (p<0.05). 
Total vitamin A intake increased with age, parity, edu-
cation and level of physical activity (p<0.05), vitamin 
C intake was higher in more active women and those 
from a higher occupational social class, and intake of 
vitamin E was higher among women with university 
education (p<0.05) and who were more active and had 
non-manual jobs. 

Carotenoid intake (α and β) showed the same trend 
to be higher in more educated, older, overweight (but 
not obese), and physically active women. On the other 
hand, we only found differences in lycopene intake by 
BMI, with obese and overweight women having hi-
gher intakes (p<0.05). 

Table IV shows percentages of inadequacies in vita-
min intake. Based upon the SENC recommendations for 
pregnant women, more than 80% did not reach the DRI 
for vitamin E. The rates of inadequacy for vitamin A 
were 6.5 and 18.9% in sedentary and young women res-
pectively (p<0.05). The same pattern was observed for 
vitamin C intake, ranging from 9.5 to 20.6% (p<0.05), 
and significant differences were also found by educatio-
nal level (p<0.05). Spanish women, once again, had a 
higher proportion of inadequacy of the three vitamins, 
but women’s country of origin was only a statistically 
significant variable for vitamin E (p<0.05).

Discussion

In this study, we aimed to identify dietary patterns 
by exploring compliance with nutritional recommen-
dations in order to identify which lifestyle and socio-
demographic-related variables are determinants of 
healthier diet choices during pregnancy. 

Trends in inadequacies have been found in the in-
take of cereals and legumes, fruits and vegetables as a 
function of the selected characteristics, namely, coun-
try of origin, age, education, pre-pregnancy weight and 
physical activity. Our observations are similar to the 
previous description in the study of pregnant women 
in a Mediterranean region6, though inadequacies were 
also found in dairy food intakes. Country of origin 
was found to be related to fruit and vegetable intake 
and differences in dietary habits, in agreement with 
the tendency found in other European studies where 
the main immigrant populations consumed more fruits 
and vegetables17. 

Our findings also concur with others that associate 
maternal age and education with the composition of 
the diet18 and corroborate the observation that women 
with two or more children consume more fruits and 
vegetables19. Women who are overweight or obese 
consumed lower quantities of cereals and legumes and 
more non-alcoholic drinks than normal-weight women 
and the observed associations between non-alcoholic 
drinks, especially soft drinks, and lifestyle factors are 
similar to those found in another cohort study where 
lower social status, a low level of physical activity and 
unhealthy BMI were associated with increased intakes 
of all types of soft drinks20.

Older women had higher intakes of fruits and vege-
tables, though we did not find significant differences 
in the adequacy of intakes for this food group, whi-
le their intakes of cereals and legumes, and milk and 
other dairy products were below the recommenda-
tions. These data also agree with the findings of other 
authors in studies performed in pregnant women in 
Spanish Mediterranean areas6,21. In addition, our data 
suggest that older and more educated women tend to 
have higher intakes of most antioxidants from fruits 
and vegetables as previously reported8. 

We also found differences by educational level for 
fruits, cereals and protein-rich foods but not for ve-
getable intake. Interestingly, there is evidence that in 
Southern European countries, a relatively high level 
of fruit and vegetable consumption is common for cul-
tural and economic reasons and is not determined by 
occupation or education22. In this context, it is notable 
that women living in the northern regions showed a hi-
gher intake of fruits and vegetables (characteristic of a 
Mediterranean diet) than those in the southern regions 
(data not shown), differing from the data obtained in a 
recent Spanish study23. Although they have their own 
culinary traditions, our data supports the idea that re-
gions in the north of Spain are in harmony with current 
dietary habits in Mediterranean countries. Similar con-
clusions were drawn from a previous Spanish study24 
and a health survey published in 200725. However, va-
riation in food group intake as well as antioxidant in-
takes could be partly attributable to differences in the 
population selected or the dietary assessment method, 
as well as to the use of different food composition da-
tabases. 
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A comparison of food consumption among the ten 
European countries of the EPIC study showed that 
intakes of leafy and fruiting vegetables and of citrus 
fruits were higher, and intakes of root vegetables 
were lower in Spain than in northern European coun-
tries19. The results of our study are consistent with 
previous studies where vegetables and fruits are the 
main sources of α-carotene, β-carotene, cryptoxan-
thin and lutzeaxanthin intake; nevertheless, non-al-
coholic beverages seem to be an important source of 
cryptoxanthin as these drinks provide a considerable 
amount and variety of carotenoids26. We detected 
(data not shown) that overweight and obese women 
have higher intakes of most carotenoids although 
their fruit and vegetable inadequacies are notewor-
thy. This supports the idea that these beverages are 
an important source of carotenoids and are related to 
less healthy food choices20. Moreover, previous stu-
dies in Spanish cohorts also describe a higher intake 
of soft drinks, and fruit juices in southern than in nor-
thern coastal regions which could explain the diffe-
rences23 as these drinks are a non-negligible source 
of antioxidants.

Rates of vitamin intake inadequacies are found to be 
higher considering Spanish than the American guide-
lines for vitamins, the latter having lower limits. Ove-
rall, a high percentage of women reached the DRIs for 
vitamin A and C, while younger women, with a low 
level of physical activity and only primary education 
were more likely to have inadequate intakes. The rates 
of nutrient inadequacies were high, the percentage of 
women that did not fulfil the requirements for vitamin 
E being particularly notable, around 80% considering 
Spanish guidelines12 and 60% even considering Ame-
rican13,14 guidelines. 

Other studies in Mediterranean areas have also 
found high rates of inadequacy for vitamin E27;28 and 
these results make it evident that there is a need to pro-
mote a greater consumption of vitamin-E-rich foods, 
beyond olive oil and nuts. Indeed, the present situa-
tion (mean intake of 10.7 mg/d) may be regarded as 
alarming given that the Spanish Society of Nutrition 
recommends a diary intake of vitamin E of 19 mg/day 
during the lactation period12. A higher consumption of 
fruits and vegetables, as well as nuts, might improve 
the quality of the diet, correcting the low intakes of 
vitamin E.

Consumption at population level depends not only 
on food supply but also on the existence and imple-
mentation of public policies29. The levels of com-
pliance for main food group and for the vitamin and 
carotenoid intakes extend our knowledge of dietary 
inadequacies in a region where diet is supposed to be 
healthier than in many Western countries. With this 
study, we have complemented previously published 
information concerning dietary habits of pregnant 
women from the on-going INMA research project. As 
the next phase of the project, we will continue analy-
sing nutrition at specific stages of pregnancy and its 
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relation to outcomes in the child’s health. Further, 
findings from this research may lead us to question 
the effectiveness of public health programmes provi-
ding information to help women make healthy food 
choices during their pregnancy.
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