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Abstract
Background: Although adequacy of nutrient intake has
been studied considerably in children and adolescents
across Europe, the factors associated with nutritional risk
have rarely been addressed. This study was developed
in order to explore the nutritional intakes of Spanish chil-
dren and the factors influencing the risk of nutrition-
al inadequacy. Objectives: To evaluate socio-economic
and lifestyle variables associated with nutritional ade-
quacy in Spanish children and adolescents. Methods: A
cross-sectional study utilising face-to-face interviews. A
random sample of 3,534 individuals aged 2–24 years
were interviewed by a team of 43 dieticians in the sub-
jects’ homes. Interviews included two 24-hour recalls (a
second 24-hour recall in 25% of the sample) and other
questions, including lifestyle. Weight and height were
measured in all subjects. Under-reporters (18%) were
excluded from the present analysis. An unconditional
logistic regression analysis was used to identify vari-
ables associated with greater nutritional risk. Results: 

The participation rate was 68%. Twenty percent of males
and 50% of females were classified as being at high
nutritional risk. Variables associated with increased nu-
tritional risk were: age between 14 and 24 years, being
female, low social class, low educational level of the
mother, having more than one sibling, smoking, watch-
ing TV during meals, sedentary habits at leisure time,
infrequent meals and a poor quality breakfast. One
dietary factor closely associated with nutritional risk was
a failure to consume ready-to-eat cereals. Conclusions:

Nutritional risk during infancy and adolescence is associ-
ated with socio-economic and educational variables of
the family, and some lifestyle factors including physical
activity and the quality of the breakfast meal.

Copyright © 2002 S. Karger AG, Basel

Introduction

In the majority of European countries, children and
adolescents constitute a group at risk for nutritional defi-
ciencies. This is due to increased micronutrient needs for
growth, as well as changes in eating and lifestyle habits
arising from increasing independence from the family.
During this time, nutritional requirements are high, yet
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vitamin and mineral intakes tend to be reduced as there is
a greater consumption of ‘empty calories’, frequent meal
skipping, adoption of inappropriate weight control behav-
iours and decreased vegetable and fruit intake [1–3]. This
contributes on the one hand to a greater percentage of
nutritional risk in this population and, on the other, to an
increased prevalence of obesity [4]. Together these consti-
tute the double-edged sword of nutritional issues in chil-
dren and adolescents that challenge industrialised coun-
tries.

In spite of the fact that in many countries much is
known about the nutritional situation of children and
adolescents [1–8], less information is available for this age
group than for adults, and no data exist on risk factors
associated with inadequate intakes in the younger cohort.
The quantity and quality of available information is
scarce, and in general is limited to the evaluation of
dietary intakes, including the contribution of fortified
foods to nutritional adequacy.

For this reason, and taking into account the multifacto-
rial nature of the nutritional issues at hand, the present
study was designed with the objective of identifying the
factors associated with nutritional risk in the Spanish
population aged between 2 and 24 years.

Methods

The present study forms part of the enKid Study, a population-
based cross-sectional survey carried out in Spain between 1998 and
2000, for which the methodology has been described in detail else-
where [8, 9].

Sample. The target population consisted of all inhabitants living
in Spain aged 2–24 years, and the sample population was derived
from residents aged 2–24 years registered in the official Spanish pop-
ulation census. The theoretical sample size was set at 5,500 individu-
als, taking into account an anticipated 70% participation rate. The
sampling technique included stratification according to geographical
area (six strata) and municipality size (four strata) and randomisa-
tion into subgroups, with Spanish municipalities being the primary
sampling units, and individuals within these municipalities compris-
ing the final sample units.

Questionnaires. Dietary questionnaires and a global question-
naire incorporating questions related to socio-economic status, edu-
cation level and lifestyle factors were utilised. The dietary question-
naires included one 24-hour diet recall and a quantitative food fre-
quency questionnaire in all subjects. A second 24-hour diet recall was
carried out in 25% of the sample. The 24-hour recalls were adminis-
tered throughout the year, in order to avoid the influence of seasonal
variations. The questionnaires were administered in the subject’s
home. To avoid bias brought on by day-to-day intake variability, the
questionnaires were administered homogeneously from Monday to
Sunday. In order to estimate volumes and portion sizes, the house-
hold measures found in the subjects’ own homes were used. The
administration of two questionnaires in a subsample allowed for the

adjustment of intakes for random intra-individual variation using
the method described by Liu et al. [10]. Breakfast quality was classi-
fied using a three-level score according to the inclusion of dairy prod-
ucts, cereals and/or fruit: poor (none consumed), medium (one), or
adequate (consumption of two or three of the specified food items)
[11].

Information on smoking habits, physical activity and alcohol
intake was collected using specific questionnaires [12]. Social class
was estimated by the occupation of the head of the family according
to the methodology described by the Spanish Society of Epidemiolo-
gy (SEE) [13]. Three categories were specified: low (48%), medium
(32%) and high (20%).

Anthropometric Measures. The anthropometric measures used in
this analysis were: weight, height and body mass index (BMI; weight/
height2). Measurements were taken during the interview. Partici-
pants were weighed without shoes and only wearing underclothes.
BMI was classified as low (! P15), normal (between P15 and P85),
overweight (between P85 and P95) or obese (1 P95).

Fieldwork. Fieldwork was initiated on May 1, 1998, and ended on
April 30, 2000. Interviewers were provided with a list of subjects to
interview, and interview times were arranged by telephone. Home
interviews were conducted by 43 dieticians or nutritionists, who had
undergone a rigorous selection, training and standardisation process.
Survey data was entered by the same field staff into laptop computers
which had software specifically designed for this study.

In the case of children aged 2–5 years, mothers or the primary
caregiver responsible for feeding the child responded to the interview
questions. For children aged 6–13, the interviews were answered by
the children themselves, with support from the caretaker responsible
for his/her feeding. When it was necessary, additional information
was obtained from school lunch menus, conducting telephone inter-
views with the food service director of the school. The remaining
subjects (14–24 years) were interviewed alone.

Nutrient Intake and Statistical Analysis. The food and nutrient
information used in this analysis came from the 24-hour recalls. The
nutrient database software used for the study consisted of the Span-
ish database from Mataix et al. [14], completed with information
from French [15] and British [16] food composition tables.

Data from the 24-hour recalls were adjusted for intra-individual
variability in order to accurately estimate distribution of intakes and
percentage of population groups above or below defined cut-off
points (RNI) [10]. Identification of under-reported food intake was
made using the EI/BMR (energy intake/basal metabolic rate) ratio:
!1.14 classified the individual as an under-reporter [17]. The refer-
ence nutrient values utilised were those elaborated by Centro Superi-
or de Investigaciones Cientificas (CSIC, 1994) for energy and 14
nutrients (protein, calcium, iron, magnesium, thiamine, riboflavin,
niacin, folic acid, and vitamins B6, B12, C, A, D and E) [18]. Nutri-
tional risk was classified into three categories: low (none or one
nutrient below 2/3 of the RNI), medium (two or three nutrients
below 2/3 of the RNI) and high (up to three nutrients below 2/3 of the
RNI).

Data were analysed using the statistical package SPSS for Win-
dows version 10.0. Odds ratio and 95% confidence interval were cal-
culated for cases (high nutritional risk) and controls (low nutritional
risk) based on socio-economic and lifestyle variables. An uncondi-
tional logistic regression was used to adjust odds ratio by age, gender
and socio-economic variables [19].
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Table 1. Distribution of different variables according to nutritional risk in the Spanish population aged 2–24 years
(EnKid Study 1998–2000)

Males, nutritional risk

low
%

medium
%

high
%

Females, nutritional risk

low
%

medium
%

high
%

Age groups, years 2–5 72.9 27.1 0.0 42.1 54.3 3.6
6–9 56.0 44.0 0.0 53.3 43.2 3.5
10–13 3.4 81.9 14.7 4.4 58.1 37.5
14–17 18.1 58.8 23.1 0.0 10.5 89.5
18–24 6.7 79.0 14.3 0.1 32.8 67.1
Total 24.0 63.9 12.1 13.6 36.8 49.6

Social class Low 22.1 62.3 15.6 10.7 35.9 53.4
Medium 25.9 63.8 10.3 16.1 34.8 49.1
High 25.7 66.9 7.4 16.0 42.1 41.9

Father’s educational level Low 15.8 68.9 15.3 8.3 33.5 58.2
Medium 28.3 59.4 12.3 14.4 38.3 47.3
High 25.7 66.1 8.2 18.3 38.7 43.0

Mother’s educational level Low 13.1 70.9 16.0 5.6 34.7 59.7
Medium 28.9 59.6 11.5 14.4 37.4 48.2
High 29.6 62.9 7.5 22.3 39.6 38.1

Population size !10,000 18.4 66.5 15.1 12.7 39.4 47.9
(inhabitants) 10–50,000 28.4 57.8 13.8 14.5 35.7 49.8

50–350,000 21.2 65.9 12.9 13.2 35.1 51.7
1350,000 27.2 66.6 6.2 13.5 37.8 48.7

Regions Central 21.3 67.2 11.5 12.7 31.9 55.4
Northeast 25.2 62.0 12.8 15.5 40.6 43.9
North 17.6 72.3 10.1 13.4 36.3 50.3
South 29.5 58.2 12.3 12.7 42.4 44.9
Levant 26.0 57.9 16.1 13.2 34.4 52.4
Canary Islands 25.6 66.4 8.0 15.6 30.8 53.6

Number of siblings 0 45.7 50.3 4.0 23.3 46.3 30.4
1 25.4 64.3 10.3 16.4 38.0 45.6
2 or more 14.8 68.0 17.2 6.9 32.5 60.6

Single parent family Yes 30.9 56.4 12.7 17.8 29.8 52.4
No 23.4 64.7 11.9 13.2 37.7 49.1

Smoking status (112 years) Non-smoker 10.4 69.9 19.7 0.3 32.3 67.4
Ex-smoker 14.7 78.5 6.8 0.0 26.2 73.8
Smoker 6.2 77.2 16.6 0.5 25.8 73.7

Alcohol intake (112 years) Non-drinker 12.5 68.8 18.7 0.4 26.8 72.8
Moderate drinker 7.7 74.8 17.5 0.2 31.3 68.5
Excessive drinker 6.5 82.4 11.1 2.0 24.3 73.7

Sports during leisure time No 33.5 55.3 11.2 14.2 35.6 50.2
30 min/day 24.6 65.2 10.2 14.6 42.8 42.6
130 min/day 13.6 71.6 14.8 7.8 28.4 63.8

Hours of sleep !7.5 h 11.2 75.0 13.8 0.7 26.7 72.6
7.5–9.5 h 16.3 68.0 15.7 9.2 34.5 56.3
19.5 h 49.5 46.6 3.9 34.0 50.8 15.2

TV, hours viewed !1 h 31.2 59.9 8.9 23.9 39.8 36.3
1–2 h 24.5 65.4 10.1 11.4 35.5 53.1
12 h 15.9 63.5 20.6 6.5 37.2 56.3

Number of meals/day 2 or 3 8.8 71.1 20.1 1.7 27.0 71.3
4 22.9 65.5 11.6 13.0 38.3 48.7
14 31.0 59.4 9.6 20.8 40.8 38.4

Breakfast Yes 24.8 64.2 11.0 14.2 37.2 48.6
No 20.5 58.6 20.9 5.4 33.1 61.5

+
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Table 1 (continued)

Males, nutritional risk

low
%

medium
%

high
%

Females, nutritional risk

low
%

medium
%

high
%

Breakfast score 0 19.5 57.5 23.0 4.4 30.7 64.9
1 22.0 65.0 13.0 13.1 36.0 50.9
2–3 26.7 63.9 9.4 16.2 39.0 44.8

RTEC consumption No 19.2 66.1 14.7 10.7 33.4 55.9
Yes 29.2 61.4 9.4 16.2 40.0 43.8

Distraction during meals No 34.1 57.3 8.6 28.1 41.7 30.2
TV 19.9 63.4 16.7 11.2 36.5 52.3
Conversation 22.3 71.2 6.5 10.1 34.6 55.3
Others 45.3 51.5 3.2 25.9 44.3 29.8

BMI P15 17.0 67.6 15.4 11.9 33.1 55.0
P15–P85 23.8 64.1 12.1 13.4 36.4 50.2
P85–P95 35.5 56.1 8.4 15.8 43.8 40.4
1P95 38.9 58.9 2.2 20.7 48.0 31.3

Weight reduction diet Yes 0.0 100.0 0.0 2.0 28.1 69.9
No 24.4 63.5 12.1 13.9 37.2 48.9

Sample without under-reporters (n = 2,855)

Results

A total of 3,534 individuals participated in the study,
which represented 64.4% of the theoretical sample and
68.2% of the final sample. The distributions by age and
sex of the sample and the study population were not sig-
nificantly different from the Spanish population for these
age groups. Additionally, the distribution by regions re-
flected the original geographical pattern of inhabitants.
The percentage of under-reporters was 18.7%, and upon
their exclusion the sample used in this analysis consisted
of 2,855 individuals.

Twenty percent of males and 50% of females were clas-
sified as being at high nutritional risk, and the percentage
was highest for the group aged 14–17 and lowest in the 2-
to 9-year-olds. The distribution of the different variables
according to nutritional risk is shown in table 1. The per-
centage of females at high nutritional risk was greater for
those with lower incomes, less educated parents, over-
weight status, those skipping breakfast or having a low
score (quality) for this meal, dieters and residents in cer-
tain regions, among others.

Table 2 shows the variables associated with high nutri-
tional risk expressed as crude and adjusted odds ratios.
After adjustment the variables which remained associated
with the highest nutritional risk were: socio-economic and
educational levels, having more than one sibling, watch-

ing TV during meals and smoking. Protective factors
were: residence in a large city, residence in the south or
the Canary Islands, ex-smokers, sports activity during lei-
sure time, more frequent meal consumption, good break-
fast habits, and ready-to-eat cereal (RTEC) intake.

After adjusting for age and gender, social class and par-
ental educational level remained significantly associated
to nutritional risk. After adjusting for age, gender and
social class, only the mother’s educational level (and not
that of the father) remained significant. The adjustment
for social class attenuated the influence of population size
on nutritional risk and smoking. Breakfast quality and use
of RTEC influenced nutritional risk independently of
social class.

Discussion

Most nutritional studies performed during childhood
and adolescence in developed countries report intakes
falling below recommendations in a significant percent-
age of the population [1–8]. Lack of physical activity and
inadequate food choices have been proposed as the princi-
pal determinants of this phenomenon. However, little
attention has been paid to factors associated with the
inability to meet recommended intakes in this age group.
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Table 2. Variables associated with high nutritional risk in the Spanish population aged 2–24 years (enKid Study 1998–2000)

Variables Nutritional
risk

high low

Crude

OR 95% CI p

Adjusted1

OR 95% CI p

Adjusted2

OR 95% CI p

Gender Males 156 334 1.00
Females 746 199 2.83 2.51–3.20 0.00

Age group, years 2–5 5 217 1.00
6–9 5 220 0.03 0.01–0.06 0.00

10–13 126 20 7.90 4.97–12.56 0.00
14–17 273 46 7.44 5.12–10.82 0.00
18–24 493 30 20.61 13.77–30.85 0.00

p for trend 0.00

Social class Low 443 206 1.00 1.00
Medium 269 181 0.95 0.81–1.11 0.50 1.10 0.77–1.58 0.60
High 143 118 0.77 0.64–0.93 0.01 0.63 0.42–0.95 0.03

p for trend 0.00 0.05

Father’s educational level Low 253 71 1.00 1.00 1.00
Medium 312 217 0.79 0.67–0.93 0.00 1.10 0.77–1.55 0.61 1.04 0.71–1.52 0.84
High 217 184 0.65 0.55–0.77 0.00 0.62 0.43–0.91 0.01 0.69 0.43–1.11 0.12

p for trend 0.00 0.04 0.26

Mother’s educational level Low 284 61 1.00 1.00 1.00
Medium 358 242 0.82 0.70–0.96 0.01 1.20 0.86–1.68 0.29 1.17 0.81–1.67 0.40
High 154 180 0.47 0.40–0.57 0.00 0.54 0.37–0.78 0.00 0.55 0.36–0.86 0.01

p for trend 0.00 0.01 0.03

Population size (inhabitants) !10,000 186 97 1.00 1.00 1.00
10–50,000 256 158 0.95 0.80–1.14 0.60 1.37 0.93–2.01 0.11 1.34 0.89–2.03 0.16
50–350,000 264 137 1.14 0.95–1.36 0.17 1.06 0.72–1.55 0.77 1.05 0.70–1.57 0.81
1350,000 902 141 0.82 0.68–0.99 0.04 0.63 0.41–0.97 0.04 0.69 0.44–1.10 0.12

p for trend 0.12 0.15 0.36

Regions Central 260 86 1.00 1.00 1.00
Northeast 207 157 0.81 0.65–0.99 0.04 0.97 0.63–1.49 0.88 0.97 0.61–1.53 0.88
North 171 106 0.99 0.78–1.24 0.90 1.21 0.74–1.99 0.45 1.34 0.78–2.30 0.28
South 105 82 0.78 0.60–1.02 0.07 0.97 0.56–1.70 0.92 1.11 0.61–2.03 0.73
Levant 103 63 1.00 0.75–1.32 0.99 0.98 0.57–1.68 0.95 0.91 0.51–1.61 0.74
Canary Islands 56 39 0.88 0.62–1.25 0.47 0.48 0.24–0.96) 0.04 0.43 0.20–0.90 0.03

p for trend 0.00 0.15 0.14

Number of siblings 0 75 133 1.00 1.00 1.00
1 358 258 0.95 0.81–1.12 0.54 1.08 0.76–1.53 0.67 1.09 0.75–1.58 0.65
2 or more 401 101 2.72 2.27–3.26 0.00 1.57 1.09–2.27 0.02 1.57 1.06–2.32 0.02

p for trend 0.00 0.05 0.07

Single parent family Yes 72 48 1.00 1.00 1.00
No 761 442 1.07 0.88–1.30 0.48 1.13 0.77–1.68 0.53 1.25 0.80–1.96 0.33

Smoking status Non smoker 444 56 1.00 1.00 1.00
Ex-smoker 72 8 0.81 0.48–1.36 0.42 0.44 0.21–0.90 0.02 0.44 0.19–1.02 0.05
Smoker 311 16 1.74 1.14–2.66 0.01 1.68 1.00–2.83 0.05 1.58 0.89–2.80 0.12

p for trend 0.01 0.07 0.16

Alcohol intake Non-drinker 406 48 1.00 1.00 1.00
Moderate drinker 421 32 1.32 0.85–2.02 0.21 1.39 0.83–2.35 0.21 1.24 0.70–2.20 0.45
Excessive drinker 36 4 0.90 0.44–1.82 0.77 0.82 0.34–1.96 0.66 1.08 0.42–2.79 0.88

p for trend 0.18 0.29 0.31

Sports during leisure time No 440 250 1.00 1.00 1.00
30 min/day 239 180 0.75 0.63–0.89 0.00 0.75 0.54–1.06 0.10 0.74 0.51–1.06 0.10
130 min/day 159 67 1.34 1.09–1.65 0.01 0.79 0.56–1.14 0.21 0.71 0.49–1.05 0.09

p for trend 0.00 0.03 0.01

Hours of sleep !7.5 270 31 1.00 1.00 1.00
7.5–9.5 500 164 1.68 1.39–2.04 0.00 1.14 0.81–1.59 0.45 1.14 0.80–1.63 0.47
19.5 68 302 0.12 0.10–0.16 0.00 0.84 0.50–1.41 0.51 0.86 0.50–1.49 0.59

p for trend 0.00 0.72 0.75

+
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Table 2 (continued)

Variables Nutritional
risk

high low

Crude

OR 95% CI p

Adjusted1

OR 95% CI p

Adjusted2

OR 95% CI p

TV, hours viewed !1 151 181 1.00 1.00 1.00
1–2 500 267 1.03 0.88–1.21 0.70 0.99 0.72–1.37 0.97 0.93 0.66–1.31 0.67
12 187 49 2.11 1.68–2.64 0.00 1.35 0.91–1.99 0.13 1.31 0.86–1.99 0.21

p for trend 0.00 0.28 0.46

Number of meals/day 2 or 3 267 21 1.00 1.00 1.00
4 325 204 0.60 0.50–0.73 0.00 0.86 0.61–1.22 0.40 0.89 0.61–1.29 0.53
14 241 264 0.35 0.28–0.42 0.00 0.57 0.40–0.82 0.00 0.59 0.40–0.86 0.01

p for trend 0.00 0.00 0.01

Breakfast Yes 719 457 1.00 1.00 1.00
No 81 22 1.53 1.20–1.95 0.00 1.08 0.71–1.64 0.72 1.09 0.70–1.70 0.71

Breakfast score 0 137 30 1.00 1.00 1.00
1 401 196 0.92 0.77–1.10 0.35 1.09 0.78–1.53 0.62 1.10 0.76–1.58 0.62
2–3 364 307 0.53 0.45–0.63 0.00 0.65 0.47–0.90 0.01 0.58 0.41–0.82 0.00

p for trend 0.00 0.03 0.01

RTEC consumption No 493 199 1.00 1.00 1.00
Yes 409 333 0.70 0.63–0.79 0.00 0.61 0.48–0.78 0.00 0.66 0.51–0.84 0.00

Distraction during meals No 63 107 1.00 1.00 1.00
TV 456 194 2.16 1.78–2.61 0.00 1.35 0.88–2.05 0.17 1.52 0.97–2.38 0.07
Conversation 278 119 2.15 1.73–2.65 0.00 1.06 0.65–1.73 0.81 1.19 0.71–1.99 0.51
Others 30 69 0.40 0.29–0.56 0.00 1.05 0.45–2.47 0.91 0.80 0.32–2.00 0.64

p for trend 0.00 0.29 0.20

BMI P15 188 74 1.00 1.00 1.00
P15–P85 633 378 1.22 0.96–1.54 0.10 0.89 0.46–1.72 0.72 0.92 0.45–1.86 0.81
P85–P95 55 47 0.85 0.60–1.21 0.36 0.85 0.34–2.09 0.72 0.82 0.32–2.12 0.68
1 P95 13 18 0.52 0.30–0.91 0.02 1.20 0.22–6.64 0.84 1.23 0.19–7.89 0.83

p for trend 0.00 0.89 0.94

Weight reduction diet Yes 26 1 1.00 1.00 1.00
No 812 496 0.25 0.09–0.68 0.01 0.55 0.08–3.93 0.56 0.53 0.06–5.14 0.59

Sample without under-reporters (n = 2,855).
1 Adjusted by a logistic regression for age and gender.
2 Adjusted by a logistic regression for age, gender and social class.

The present paper emphasises the role of socio-eco-
nomic variables on nutritional intake and status in popu-
lations, as well as the interactions of food habits with oth-
er lifestyles. It also highlights the contribution of breakfast
as an important component of the nutritional balance in
the diet.

The enKid Study is the most complete and comprehen-
sive nutrition survey ever conducted in a random sample
of the Spanish infant, child and adolescent populations.
Both the methodological rigour and the population sam-
ple contribute to the validity and representation of the
observations. To assess nutrient adequacy, we classified
the population into three groups according to the number
of nutrients falling below 2/3 of the RNI; those having
none or one nutrient below this level were considered at

low risk, and those with more than three nutrients were
classified as being at high risk. Other methods to assess
nutrient adequacy include intakes below the LRNI [20].
In order to properly estimate the percentage of intakes
below 2/3 of the RNI, data were adjusted for intra-indi-
vidual variability and under-reporters were excluded.
Thus, it is unlikely that the percentage of population at
high nutritional risk was overestimated.

High nutritional risk varied considerably according to
age group and gender, with females from 14 to 24 years
constituting the group showing the highest risk percentage
(around 80%). In some other groups, such as males from 2
to 9 years, the percentage at risk was 0%. Thus, the most
important variables determining nutritional risk during
childhood and adolescence were age and gender.
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Socio-economic conditions were also analysed. After
adjusting for age and gender, belonging to the upper social
class (20% of the population) reduced the risk of poor
nutritional intake by almost 40%. The effect of social class
appeared to be independent of the mother’s educational
level, but not that of the father. Several authors have
affirmed the relationship between socio-economic status
and poor nutrition [20–23] but others have not [24]. In
Spain, as is likely in other Mediterranean countries, poor
socio-economic conditions represent a nutritional risk
factor [25]. Although population size and geographical
region, together with race, have constituted nutritional
risk factors in other studies [20, 21], this was not observed
in our analysis. Residence in the Canary Islands was the
only geographical factor associated with lower nutritional
risk in Spain, however living in rural areas was not a sig-
nificant variable, as seen in other studies [22].

Family size, specifically two or more siblings at home
was associated with higher risk, independent of socio-eco-
nomic status. This finding may be related to the responsi-
bility of having to prepare meals or to less attention being
given to food or individuals in families with a larger num-
ber of children [3]. Also, household budget surveys in
Spain show that the amount of money per capita spent on
food decreased as the number of children increased [26].
On the other hand, belonging to a single parent family was
not associated with higher risk in Spain, although contra-
dicting results have been shown in the United States [27,
28]. This may be explained by the fact that most single
parent families in Spain have only one child, and as such,
risk appears to be reduced compared to families with
more children.

Alcohol and tobacco consumption were not strongly
correlated to nutritional risk in this study, but sports
activities during leisure time were clearly associated with
nutritional status. Children and adolescents participating
in sports for 30 min or more per day had a 30% reduction
in nutritional risk. This constitutes an important finding
of the study and reflects the issue that active children and
adolescents consume greater amounts of food and energy,
and consequently can more readily meet recommended
nutrient intakes.

Other key findings of this study were related to the
number of meals per day (having more than four meals
per day reduced the probability of high nutritional risk by
40%), and to a high breakfast score (having a score of 2 or
3, which signifies at least one dairy product and a cereal or
a fruit, also reduced the risk by 40%). Skipping breakfast
was not related to risk, but a poor breakfast was strongly
correlated with the lowest nutritional intake. Moreover,

the use of RTEC was associated with a better profile in
Spain, as has been observed in other countries [20, 27],
with improved macronutrient and micronutrient intakes.

The results of this study once again demonstrate the
potential of food fortification in contributing to micronu-
trient intakes of children and adolescents [1]. Further
analysis will be required to ascertain the interaction of
RTEC with other variables. In this study, the effect of
RTEC consumption on nutritional intake is independent
of socio-economic class. Dieting was not related to nutri-
tional risk in this study, but associations have been clearly
demonstrated in others [29]. This may be explained by the
fact that most of the dieting children and adolescents were
defined as under-reporters and thus excluded from this
analysis.

The present study contributes to the understanding of
the variables determining nutrient intake in populations
and demonstrates the importance of socio-economic con-
ditions, physical activity, number of meals, breakfast and
fortified foods on nutritional status among children and
adolescents in developed countries. It also points towards
the need of establishing social support and assistance to
families of more than two children from low socio-eco-
nomic conditions.
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