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Abstract
Objective: The objective of the present study was to evaluate the effectiveness of
an educational programme on healthy alimentation, carried out in day-care
centres and aimed at the parents of children from 1 to 2 years of age, regarding the
acquisition of healthy eating habits among themselves and their children.
Design: We performed a multicentre, multidisciplinary, randomized controlled
study in a community setting.
Setting: The EniM study (nutritional intervention study among children from
Mataró) was performed in twelve day-care centres in Mataró (Spain). Centres were
randomized into a control group (CG) and an intervention group (IG). IG received
four or five educational workshops on diet, CG did not have workshops.
Subjects: Children, not exclusively breast-fed, from 1 to 2 years of age, in the
participating day-care centres and the persons responsible for their alimentation
(mother or father).
Results: Thirty-five per cent of the IG did not attend the minimum of three
workshops and were excluded. The CG included seventy-four children and seventy-
two parents and the IG seventy-five children and sixty-seven parents. Both groups
were comparable at baseline. Basal adherence to the Mediterranean diet was 56·4 %
in parents (Gerber index) and 7·7 points in children (Kidmed test). At 8 months,
Mediterranean diet adherence had improved in the IG by 5·8 points in the Gerber
index (P= 0·01) and 0·6 points in the Kidmed test (P= 0·02) compared with the CG.
Conclusions: This educational intervention performed in parents at the key period of
incorporation of a 1–2-year-old child to the family table showed significant increases
in adherence of the parents to the Mediterranean diet, suggesting future improvement
in different indicators of health and an expected influence on the diet of their children.
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Obesity is a chronic disease of multifactorial origin that has
become an important health-care problem because of its
associated complications. A progressive increase in the
prevalence of obesity has been observed worldwide. In
Spain the trend is also alarming, especially among
children(1). The global prevalence of overweight and
obesity in children of pre-school age (<5 years) has risen
from 4·2 % in 1990 to 6·7 % in 2010 (43 million children).
This trend is expected to further increase up to 9·1 % in
2020(2,3). The problem is accentuated with age. In Spain,
the prevalence of overweight and obesity in children aged
6–10 years is 45·2 %(4). After 3 years of age, infantile
obesity is associated with a greater risk of obesity and an
increase in morbidity and mortality in adulthood(5).

Alimentation during infancy is one of the most impor-
tant factors related to infantile obesity. Parents play a
fundamental role in the development of the food
preferences of their children(6), not only by the foods they
give them but also through their own lifestyles and
alimentation(7). Indeed, the learning of dietary habits is
particularly important during the first years of life(8). Dur-
ing the first 6 months of life, the energy and nutritional
needs of a child are satisfactorily covered by maternal or
formula milk. Thereafter, it is necessary to progressively
incorporate new foods with quantities adequate for the
child’s growth until the child becomes familiarized with
the family diet at the end of the first year of life. Children
learn what, when and how to eat at 9–21 months of life.

Public Health Nutrition: 19(6), 1131–1144 doi:10.1017/S1368980015002219

*Corresponding author: Email 7784jst@comb.cat © The Authors 2015

https://doi.org/10.1017/S1368980015002219 Published online by Cambridge University Press

http://crossmark.crossref.org/dialog/?doi=10.1017/S1368980015002219&domain=pdf
https://doi.org/10.1017/S1368980015002219


It is at this stage that they begin to acquire the dietary
habits that will last until adulthood and will influence their
health during their lifetime(9).

The difficulties appear when the child is introduced to
the family table and alimentation. In many families the
alimentation is far from a healthy diet, making the con-
tinuity of good dietetic habits, which their children had up
to that time, difficult(10,11). On the other hand, during this
period parents feel more responsible and are more moti-
vated and receptive to following guidelines received from
health-care teams(12). A review of the eating habits at this
time may help achieve good adherence to a healthy diet by
both parents and their children. Parents’ food preferences
directly influence the eating behaviour of their children. In
Spain the Mediterranean diet (MD) has been identified as a
healthy dietary pattern(13) since it is part of Spanish culture
and is considered one of the healthiest dietary patterns. It
has been shown to be a reference model of Western cul-
tures due to its cardioprotective effects(14,15).

Although many intervention studies have been carried
out in school settings in children from 4 to 6 years of age,
few intervention studies have been performed in relation
to dietary habits in children younger than 2 years(9,16).

The aim of the present study was to evaluate the
effectiveness of an educational programme on healthy
alimentation, carried out in day-care centres and aimed at
the parents of children from 1 to 2 years of age, in order to
teach them healthy dietary habits for both their children
and themselves. With this programme, we hope that par-
ents will improve their own eating habits and will offer
their children a healthier pattern to follow.

Methods

Design
Multicentre, multidisciplinary, randomized controlled
intervention study carried out in the community setting.

Study setting
The EniM study (nutritional intervention study among
children from Mataró) was performed in twelve day-care
centres in the city of Mataró (north of Barcelona),
including nine public centres and three of the ten existing
private centres, with a total of forty-four classrooms of the
first cycle of infant education.

Study participants
Children from 1 to 2 years of age registered in the parti-
cipating day-care centres and their respective mothers or
fathers, according to who was responsible for the ali-
mentation of the child during the school year 2010–2011.

Exclusion criteria
Children still exclusively breast-feeding at the time of the
study, children whose parents were not responsible for
their alimentation, children with special diets due to
chronic diseases (such as coeliac disease, food

intolerances or allergies, inflammatory bowel disease),
parents with language difficulties, parents unable to attend
the educational workshops and those who did not sign the
informed consent.

Randomization
The unit of randomization was the day-care centre so that
the participants of the same day-care centre belonged to
the same group, control or intervention. The randomiza-
tion considered the socio-economic level of the neigh-
bourhood in which the day-care centre was located so that
the study groups were comparable with respect to this
variable. The sample size of the intervention group was
estimated to be larger since more drop outs were foreseen
in this group due to the need for its members to attend at
least three educational workshops.

Study groups
At the beginning of the school term, all parents of the
children attending the participating day-care centres were
invited to informative meetings regarding the study with the
use of pamphlets and posters. Both the intervention and the
control groups underwent a basal evaluation at the begin-
ning (October 2010) and another at the end of the school
year (May 2011). To facilitate the attendance of the parents
to the meetings these were made in the school itself,
coinciding with the same timetable at which the parents
picked up their children. A recreational area was provided
for the children while the parents attended the session.

Intervention
All parents from the day-care centres in the intervention
group (IG) were invited to attend four educational work-
shops on alimentation at the beginning of the study
(October–November) and one reminder at 4 months
(March). Each theoretical-practical workshop lasted
90 min, was directed by nurses trained in nutrition and was
limited to fifteen persons. Workshops’ contents are
detailed in Table 1. A model of participatory-active edu-
cation was used, in order to achieve practical skills in
addition to nutritional knowledge(17). Cognitive (teaching
how to improve diet), emotional (addressing beliefs and
attitudes of the participants through discussion and ana-
lysis techniques) and skill areas (developing dietary skills)
were included. The aim was to incorporate new and better
dietary knowledge and to change the habits of the parti-
cipants. The topics were chosen because they were rela-
ted to the MD and children diets(13), and taking into
account the previous expertise of the investigators
regarding nutritional formative intervention in primary
health-care centres.

The parents included in the control group (CG) did not
receive any education related to nutrition. In order to
avoid drop outs, the participants of the CG were invited to
a workshop on a subject not related to the study or
nutritional education (manipulation and conservation of
foods). Attendance was optional.
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Data collection and study dynamics
The same variables were collected from the parents (who
also answered the questions referring to their children) in
both groups, including sociodemographic, anthropometric
(measured by the investigators) and nutritional informa-
tion. In order to determine the variability in the diet from
different points of view and also to avoid and compensate
for the limitations of each tool, different validated ques-
tionnaires were used: two short questionnaires to evaluate
MD and an FFQ to calculate macro- and micronutrients.

Parent variables were: age; sex; smoking; alcohol intake;
physical activity (using the International Physical Activity
Questionnaire(18)); level of education; marital status; num-
ber of children; occupation; weight; height; BMI; knowl-
edge of the MD (using eleven simple questions)(19);
adherence to the MD (using the Fourteen-Item Test(20): low
adherence (0–5 points), medium (6–9 points), high (10–14
points)); and an FFQ validated in Spain(21,22) consisting of
an individual self-administered questionnaire with a closed
list of ninety-two foods, specifying the frequency and
standard measures of average servings during the last year,
taking into account the seasonality of each food.

Child variables were: weight; height; months of breast-
feeding; adherence to the MD (using the Kidmed test(23):
scores <4 points considered low adherence and scores of
9–12 points as high adherence); and the FFQ adapted from
that of the adults, with seventy-eight items, adapting the

size of the servings and only taking into account con-
sumption during the last 6 months(24).

Elaboration of the results
The daily grams of each food consumed were computed
from the FFQ, and the mean daily quantities of macro- and
micronutrients ingested by each participant were obtained
using software based on the Spanish food composition
tables(25). With these values, the Mediterranean Diet
Quality Index (MDQI) of the parents was estimated
adopting the Gerber criteria(26,27), which consider the
proportion of SFA in relation to energy and intakes of
cholesterol, meat, olive oil, fish, cereals, vegetables and
fruit. The result was expressed as a percentage (with a
value >50 % corresponding to an acceptable MD).

The daily consumption of the food groups was quanti-
fied using the quantities proposed by the guidelines of the
Spanish Society of Community Nutrition (SENC)13 to
define a serving in adults. The calculation of servings in
children was based on the quantities proposed by the
Spanish Society of Paediatrics (S-PED) for children from
0 to 3 years of age(28,29).

Statistical analysis
The profiles of participants in the study groups were
compared with the χ2 test (categorical variables) and
Student’s t test (continuous variables), using the Fisher

Table 1 Description of the workshops. EniM study (nutritional intervention study among children from Mataró), Spain

Workshop Theoretical content Practical content

1. Food groups ∙ Identify and know the function of:
○ Fast and slow absorption

carbohydrates
○ Animal and vegetal proteins
○ Saturated and unsaturated

lipids (n-9, n-6 and n-3)
○ Soluble and insoluble fibres

∙ Identification of foods with better
nutritional quality v. worse
nutritional quality

∙ Game: ‘Go to the market’. With the support of educational
material, parents have to choose among different food groups
and explain their characteristics

2. Mediterranean diet ∙ Definitions of a balanced diet
∙ Recommended food intake

servings
∙ Cooking methods
∙ Recipes and elaboration
∙ Concept of Mediterranean diet and

its health benefits

∙ Game: ‘Menu of the week’. Participants are divided into groups
of five. Each group must design a balanced and original menu
of the week. They must show their menu to their classmates
and discuss strategies and techniques (cooking, elaboration,
buying, etc.). Participants identify weaknesses and strengths
of each menu. Misconceptions on dietary topics are discussed

3. Physical activity. Food labels ∙ Types of physical exercise:
○ Aerobic
○ Anaerobic
○ Their health effects

∙ Identify the ingredients and
nutrients of packaged foods

∙ How to know the theoretical maximum heart rate and how to
apply this to the intensity of leisure-time physical activity

∙ ‘Card game’: Participants analyse ingredients and energy, fat,
carbohydrates, fibres and salt from different photographs of
labels of packaged foods

4. Progressive introduction of food
groups to children

∙ Strategies and skills to provide a
balanced diet and to prevent
neophobia

∙ Attractive dishes: colourful, funny, to capture the attention of
children

∙ Prevent monotonous diets

5. Reminder ∙ Reminder of the workshops
∙ Questions and doubts

∙ Focal groups
∙ Share knowledge and experiences

Dietary improvement among 1-year-old children 1133

https://doi.org/10.1017/S1368980015002219 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980015002219


exact and Mann–Whitney test, respectively, according to
the distribution of the data. Likewise, we compared the
characteristics of the participants who completed the
whole intervention and those who dropped out. The
changes observed at the end of the course compared with
baseline variables were studied using paired tests. In
addition, these changes were analysed by linear regression
adjusted by the basal value of the dependent variable to
control for a possible effect of regression to the mean,
using the group assigned to each parent or child as an
explanatory variable. All comparisons were bilateral with
significance at 5 %. The statistical software package Stata
version 13 was used for the statistical analyses.

Results

The percentage of participation was 35·5 %, including a
total of 206 children and 195 parents. The number of par-
ents and children did not coincide because of the inclusion
of twins and triplets. Fourteen children and fourteen
parents were excluded because they fulfilled at least one
exclusion criterion once recruited. Of the parents rando-
mized to the IG only sixty-seven (65 %) attended three or
more workshops, with the remaining parents considered
drop outs. The reasons for not attending the workshops
were mainly difficulties in family timetables and illness of
the children. Six parents (and their seven children) in the
CG did not do the final questionnaire because of having
moved outside the city. Finally, a total of seventy-five
children and sixty-seven parents were included in the IG
and seventy-four children and seventy-two parents in the
CG (Fig. 1). None of the variables studied showed sig-
nificant basal differences among the parents and children
who completed the study and those who did not, except
that the parents who completed the study were older
(35 v. 33 years, respectively) and had a higher level of
education (31 % of the parents with primary studies fin-
ished the study v. 78 % of those with a university
education).

The basal characteristics of both the parents and the
children who completed the study were similar in the two
study groups (Tables 2 and 3). Mothers were mainly in
charge of the food of their children (88 %) and the mean
age of the parents was 35 years at the time of completing
the first questionnaire. Fifty-five per cent had university
studies and all had one to three children. The participating
children had a mean age of 1·3 years at recruitment, with
43 % being girls.

No differences were found between the two groups of
parents at baseline with regard to dietary habits and the
consumption of foods and nutrients (Table 4). Among the
children, a greater number of servings of legumes and
butter/margarine/industrial bakery products were found in
the CG and greater vitamin D intake was observed in the
IG (Table 5). Parent adherence to the MD was 56·4 %
measured with the MDQI and 6·5 points according to the

Fourteen-Item Test, while the score of the children was 7·7
points with the Kidmed test. Ten per cent continued
supplementing the alimentation with breast milk at the
time of entry in the study.

At the end of follow-up the parents in the IG showed an
improvement in MD adherence compared with those in
the CG, with an increase of 5·78 points in the Gerber index
(Table 6). An increase, albeit not significant, of 0·58 points
was also found in the Fourteen-Item Test in the IG com-
pared with the CG. The quantities of vegetables and gar-
den produce, olive oil and fish consumed increased while
consumption of the butter/margarine/industrial bakery
products group diminished in the IG compared with the
CG. An analogous increase in the intake of vitamins C and
D was observed in the IG compared with the CG.
Adherence to the MD also improved in the children in the
IG, with an increase of 0·60 points more in the Kidmed test
in the IG compared with the CG (Table 7). On the other
hand, no significant differences were observed between
the two groups of children with respect to food and
nutrient intakes, except for a reduction in vitamin D con-
sumption in both groups, being greater in the IG. All these
results were maintained on adjustment for the basal values
of the foods and nutrients analysed, although this time the
consumption of sweets, snacks and soft drinks reduced
significantly more among the parents in the IG (−0·35
servings/d, P= 0·05) and the decrease observed in vitamin
D intake in children lost statistical significance (−0·77 µg/d,
P= 0·18).

Discussion

The present study evaluated the effectiveness of an
educational programme on alimentation of children aged
1–2 years, aimed at the acquisition of healthy eating habits
among the parents of the participating children. With
respect to the parents, on completion of the first-year
evaluation, the IG showed a significant improvement in MD
adherence and the consumption of vegetables, fish, olive
oil and vitamins C and D improved significantly compared
with the CG, with a subsequent decrease in the intake of
butter, margarine and industrial bakery products. With
regard to children the changes were less evident, and only
an improvement in adherence to the MD was observed.

Evaluation of the results of the basal questionnaire
in the parents
It is of note that almost 90 % of the participating parents
had a secondary or higher education. In comparison with
parents with a higher educational level, those with a lower
level more frequently dropped out of the study prior to
completion by not attending the minimum number of
workshops required. On the other hand, we do not know
the sociodemographic profile of the parents who had been
invited to participate but did not attend the first interview.
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Nevertheless, the educational level of those who
completed the study is in agreement with the Health
Survey of Catalonia in which 89 % of the parents of

children in day-care centres have secondary or higher
educational levels(30) and may correspond to the fact that
day-care centres are not free in our region. The number of

PARTICIPANTS

206 children (35.5%)

195 parents

EXCLUSIONS

14 children 14 parents 

CONTROL GROUP
81 children
78 parents

DROP OUTS
7 children
6 parents

FINAL SAMPLE

CONTROL GROUP

74 children
72 parents

INTERVENTION GROUP

75 children
67 parents

DROP OUTS
(less than 3 workshops)

36 children
36 parents

INTERVENTION GROUP
111 children
103 parents

(44 classrooms with 1–2-year-old children)

581 children from 9 public and 3 private day-care centers

POTENTIAL SAMPLE

Fig. 1 Flowchart of the study
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children and the mean age of the mother at her first
childbirth (32 years) coincide with the situation in our
country.

Among the parents, 27 % were overweight and 8 %
obese, being similar values to those reported for the
Spanish population(31). The basal results of the nutritional
assessment of the parents agree with those of recent stu-
dies showing a distancing from adequate nutritional
parameters according to the MD pattern(32), despite an
acceptable knowledge of the MD with a mean score of 6·4
points on a scale from −11 to 11.

In the Fourteen-Item Test our participants showed a
mean adherence to the MD of 6·5 points, being comparable
to that described by Domínguez et al. in the SUN (Segui-
miento Universidad de Navarra) study(33) in a cohort similar
to ours. Moreover, the subjects in the study by Domínguez
et al. had a mean age of 38 years and the participants
presenting greater adherence to the MD were those who
were older, coinciding with our study (6·8 points in parti-
cipants aged ≥35 years v. 6·1 in those aged <35 years,
P= 0·02). The average score for this test in the Predimed
study(34) carried out in Spain in people aged 55–80 years
was 8·6 points. A similar situation has also been reported in

other studies in the Mediterranean area(26), and it is con-
sidered that adherence to the MD is deteriorating in our
society and that our older population remains as the
reservoir of knowledge related to a healthy diet. Among the
parameters analysed with the test, it is of note that only
16% of the participants fulfilled the criterion of consump-
tion of legumes and 14% that of fruit, 37 % olive oil and
42% raw and cooked vegetables. In addition, 27% fulfilled
the criterion of limiting the intake of red meat and sausages.

The result of the MDQI was 56·4%, which is considered
good adherence to the MD. This value is somewhat higher
than that reported by Bondía-Pons et al.(26) (45% in subjects
aged <30 years and 51% in those aged 31–50 years), perhaps
due to the composition of our population including a high
proportion of participants with university education in whom
better compliance to healthy alimentation was observed (the
MDQI improved from 49% to 58% in our study on com-
paring primary v. university education, P =0·06), similar to
what was reported by Bammann et al.(35).

The consumption of foods with regard to the recom-
mendations of the SENC (Fig. 2) showed good intakes of
vegetables, garden produce and fish. On the other hand,
the recommended quantities of cereals, potatoes, fruit, olive

Table 2 Comparison of the baseline characteristics of parents in the control group (CG) and the intervention group (IG). EniM study
(nutritional intervention study among children from Mataró), Spain

CG (n 72) IG (n 67) Total (n 139)

n or Mean % or SD n or Mean % or SD n or Mean % or SD P

Sex 0·15
Men 11 15 5 7 16 12
Women 61 85 62 93 123 88

Age (years), mean and SD 35·0 4·0 35·0 3·4 35·0 3·7 0·92
Educational level 0·15
Primary 10 14 4 6 14 10
Secondary 27 38 21 31 48 35
University 35 49 42 63 77 55

With partner 69 96 65 97 134 96 0·71
Number of children, mean and SD 1·4 0·6 1·5 0·6 1·4 0·6 0·26
Number of persons in the household, mean and SD 3·3 0·7 3·4 0·6 3·4 0·7 0·31
Smoker 9 13 11 16 20 14 0·51
BMI (kg/m2), mean and SD 23·9 4·0 24·0 4·1 24·0 4·0 0·80
Physical activity according to IPAQ 32 44 28 42 60 43 0·31
Low 7 10 11 16 18 13
Moderate 46 64 44 66 90 65
High 19 26 12 18 31 22

Knowledge of Mediterranean diet, mean and SD* 6·4 2·9 6·5 2·4 6·4 2·7 0·77

*Knowledge of the Mediterranean diet: from −11 (no knowledge) to 11 (total knowledge).

Table 3 Comparison of the baseline characteristics of children in the control group (CG) and the intervention group (IG). EniM study
(nutritional intervention study among children from Mataró), Spain

CG (n 74) IG (n 75) Total (n 149)

n or Mean % or SD n or Mean % or SD n or Mean % or SD P

Sex 0·16
Boy 38 51 47 63 85 57
Girl 36 49 28 37 64 43

Age (years), mean and SD 1·4 0·3 1·3 0·3 1·3 0·3 0·46
Weight (kg), mean and SD 11·1 1·5 10·7 1·5 10·9 1·5 0·09
Height (cm), mean and SD 81·2 4·9 80·1 6·4 80·7 5·7 0·30
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oil, nuts, lactic products and water were not consumed, and
the consumption of sausages and fatty meats, sweets,
snacks, soft drinks and butter, margarine and industrial
bakery products was found to be excessive, being com-
parable to other studies in the general population.

With regard to the recommendations of the SENC for
macro- and micronutrients, we found an excess of total
energy consumed as proteins (19 % v. 15 %), an excess of
saturated fats (12 % v. 8 %) and a deficit of carbohydrates
(42 % v. 50 %). Among the micronutrients the daily intake of
cholesterol was higher than the recommended
maximum value (300mg), with a deficit in vitamin D intake
(3·5 v. 5 µg), while Ca and vitamin C intakes were correct.

Evaluation of the results of the basal questionnaire
in the children
The result of the Kidmed test was 7·7 points, indicating
medium–good adherence to the MD. This value agrees
with that estimated in the study protocol, which supposes
that the diet is more correct in children 1–2 years of age

since the parents receive and follow the recommendations
directly from the team of paediatricians. However, it
should be taken into account that in the first questionnaire
applied at baseline the children were 1·3 years of age and
had not yet incorporated all food groups into their diet,
and this may thereby affect the reliability of the test. No
significant differences were observed in the responses to
each item among the study groups, except in the item
‘breakfast with lactic’ (97 % IG, 85 % CG). Nevertheless,
the differences of the servings of lactic products consumed
were not very great.

The numbers of servings of the different food groups
were similar to the recommendations of the S-PED stan-
dardized for children from 1 to 2 years of age(28,29) in regard
to vegetables, garden produce, fish, meats and legumes,
with the consumption of fruit, cereals and tubers, olive oil,
lactic products and water being scarce. Nuts were not eaten
at this early age. A worrisome excess of butter and indus-
trial bakery product intake at this age was observed (Fig. 3).
The CG showed a higher consumption of legumes and

Table 4 Comparison of the nutritional characteristics of the parents in the control group (CG) and the intervention group (IG) at baseline.
EniM study (nutritional intervention study among children from Mataró), Spain

CG (n 72) IG (n 67) Total (n 139)

Mean SD Mean SD Mean SD P

Adherence to the Mediterranean diet
Fourteen-Item Test* 6·6 1·9 6·4 1·7 6·5 1·8 0·50
Gerber index (MDQI)† 56·5 13·3 56·3 14·0 56·4 13·6 0·91

Food consumption (servings/d)‡
Potatoes, rice, bread, wholewheat bread and pasta 2·9 1·5 3·1 1·5 3·0 1·5 0·36
Vegetables and garden produce 2·5 1·4 2·7 1·5 2·6 1·4 0·64
Fruit 2·3 2·3 2·1 1·2 2·2 1·8 0·39
Olive oil 2·1 1·6 1·8 1·1 2·0 1·4 0·22
Milk and derivatives 2·1 1·2 2·2 1·4 2·2 1·3 0·67
Fish 0·6 0·3 0·6 0·3 0·6 0·3 0·29
Lean meat 0·6 0·4 0·5 0·3 0·6 0·3 0·50
Poultry 0·4 0·2 0·5 0·2 0·4 0·2 0·26
Eggs 0·3 0·1 0·3 0·2 0·3 0·2 0·40
Legumes 0·3 0·1 0·3 0·1 0·3 0·1 0·95
Nuts 0·2 0·2 0·2 0·3 0·2 0·3 0·45
Sausages and fatty meats 0·7 0·4 0·8 0·4 0·8 0·4 0·70
Sweets, snacks, soft drinks 1·5 1·3 1·5 1·3 1·5 1·3 0·88
Butter, margarine and industrial bakery products 0·8 0·8 0·9 0·8 0·8 0·8 0·89
Drinking-water 4·4 2·2 4·2 2·0 4·3 2·1 0·54
Beer or wine 0·6 1·5 0·3 0·5 0·4 1·2 0·17

Daily intakes of macro- and micronutrients
Energy (kJ) 9275 2544 9012 2640 9150 2586 0·55
Saturated fats (g) 30·1 10·1 29·6 12·3 29·9 11·1 0·78
Monounsaturated fats (g) 40·3 14·6 38·0 13·5 39·2 14·1 0·34
Polyunsaturated fats (g) 16·6 7·4 15·1 6·2 15·8 6·8 0·20
Sugars (g) 112·2 49·6 108·2 45·5 110·2 47·6 0·62
Polysaccharides (g) 118·6 43·5 121·9 44·2 120·2 43·7 0·66
Alcohol (g) 4·6 12·3 2·4 4·1 3·5 9·3 0·17
Vegetable protein (g) 32·6 11·2 32·0 10·4 32·3 10·8 0·75
Animal protein (g) 69·4 20·8 69·5 18·9 69·5 19·8 0·99
Cholesterol (mg) 320·2 118·9 318·6 93·4 319·4 107·0 0·93
Ca (mg) 1076·6 416·9 1096·5 464·4 1086·2 438·9 0·79
Vitamin D (ergocalciferol and cholecalciferol; µg) 3·7 1·9 3·2 1·9 3·5 1·9 0·20
Vitamin C (ascorbic and dehydroascorbic acid; mg) 212·7 138·7 201·6 97·3 207·4 120·2 0·59

MDQI, Mediterranean Diet Quality Index.
*The possible score ranges from 0 (null adherence) to 14 (total adherence).
†Expressed as %. 0= null adherence and 100=maximum adherence. Adherence >50% considered good.
‡Groups of foods and servings according to the Spanish Society of Community Nutrition (SENC).
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butter/margarine/industrial bakery products. However, this
difference was not observed in either the Kidmed test or on
studying the macro- and micronutrients, in which no sig-
nificant differences were found in the vegetable or animal
protein values or in the proportions of the different types of
fats or the carbohydrate fractions.

Energy intake was equivalent between the two groups
and coincided with the recommendations of the paediatric
guidelines. The proportion of carbohydrates in relation to
energy (51 %) was correct, although an excess of simple
sugars was observed (28 %). Proteins were at the upper
threshold of the norm (16 % of energy). Vitamin D and C
levels were correct although vitamin D intake was higher
in the children in the IG. This may be due to an earlier
initiation of bottle feeding with formula milk enriched with
vitamin D(36) in the IG compared with the CG in which
there was a trend to more prolonged breast-feeding.

Ten per cent of the children were breast-feeding at the
beginning of the study, with a mean breast-feeding period
up to that time, excluding those who had never been
breast-fed (23 %), of 7·4 months. These data differ from the

recent National Survey on Breastfeeding Habits in
Spain(37) in which only 11·3 % had not been breast-fed.

Evaluation of the intervention in the parents
Our data demonstrate a slight, albeit consistent, improve-
ment in the IG which is shown in the different tools used:
being significant in the MDQI (5·78 points of improvement),
the Fourteen-Item Test (0·58 points) and in the assessment
by servings, with an increase in vegetable, olive oil and fish
intake and a reduction in the butter/margarine/industrial
bakery product group. We also observed an increase, albeit
not statistically significant, in the consumption of fruit and
drinking-water and a reduction in the sweets/snacks/soft
drinks group. However, no improvement was found in the
potatoes/rice/bread group or in the sausages/fatty meats
group. With regard to the level of micronutrients, a sig-
nificant increase in the intake of vitamins D and C was
observed in the IG in relation to the increase in the con-
sumption of fish, fruit and vegetables.

The healthy effects of the MD on mortality, CVD, cancer,
obesity and type 2 diabetes are well known(38,39),

Table 5 Comparison of the nutritional characteristics of the children in the control group (CG) and the intervention group (IG) at baseline.
EniM study (nutritional intervention study among children from Mataró), Spain

CG (n 74) IG (n 75) Total (n 149)

Mean or n SD or % Mean or n SD or % Mean or n SD or % P

Breast-feeding
Months breast-feeding 6·4 5·7 5·1 4·8 5·7 5·3 0·15
Continues breast-feeding (n, %) 8 11 7 9 15 10 0·76

Adherence to the Mediterranean diet (Kidmed test)* 7·5 1·6 7·8 1·5 7·7 1·6 0·23
Food consumption (servings/d)†
Potatoes, rice and pasta 1·5 0·8 1·6 1·0 1·5 0·9 0·85
Bread, wholewheat bread and cereals 1·1 0·8 0·9 0·8 1·0 0·8 0·23
Vegetables and garden produce 1·7 1·1 2·1 1·3 1·9 1·2 0·08
Fruit 2·0 1·4 1·9 1·0 1·9 1·2 0·43
Olive oil 1·0 0·7 1·0 0·6 1·0 0·7 0·43
Milk and derivatives 1·3 1·1 1·5 1·4 1·4 1·3 0·43
Fish 0·5 0·4 0·5 0·2 0·5 0·3 0·44
Lean meat 0·4 0·3 0·5 0·3 0·4 0·3 0·73
Poultry 0·4 0·3 0·5 0·5 0·5 0·4 0·38
Eggs 0·2 0·2 0·2 0·2 0·2 0·2 0·72
Legumes 0·3 0·2 0·2 0·2 0·3 0·2 0·03
Nuts 0·0 0·1 0·0 0·1 0·0 0·1 1·00
Sausages and fatty meats 0·4 0·4 0·4 0·4 0·4 0·4 0·85
Sweets, snacks, soft drinks 0·4 1·1 0·4 0·8 0·4 1·0 0·63
Butter, margarine and industrial bakery products 1·2 1·0 0·8 0·8 1·0 0·9 0·03
Drinking-water 2·6 1·8 2·1 1·7 2·4 1·8 0·08

Daily intakes of macro- and micronutrients
Energy (kJ) 5213 1711 5284 1966 5247 1837 0·81
Saturated fats (g) 14·7 8·7 15·0 11·9 14·9 10·4 0·86
Monounsaturated fats (g) 21·7 8·6 22·8 10·8 22·3 9·7 0·49
Polyunsaturated fats (g) 6·3 4·0 5·3 3·0 5·8 3·5 0·09
Sugars (g) 88·7 31·7 89·6 32·2 89·1 31·9 0·86
Polysaccharides (g) 70·8 28·4 73·1 25·4 71·9 26·9 0·59
Vegetable protein (g) 15·8 7·5 14·2 4·9 15·0 6·3 0·14
Animal protein (g) 33·2 14·9 35·4 18·9 34·3 17·0 0·42
Cholesterol (mg) 144·9 80·5 153·4 100·0 149·2 90·6 0·57
Ca (mg) 839·7 336·2 906·2 414·7 872·9 377·7 0·29
Vitamin D (ergocalciferol and cholecalciferol; µg) 5·3 3·5 6·7 3·3 6·0 3·5 0·01
Vitamin C (ascorbic and dehydroascorbic acid; mg) 145·3 67·6 153·8 56·0 149·5 62·0 0·41

*The possible score ranges from −4 (null adherence) to 12 (total adherence).
†Groups of foods and servings according to the Spanish Society of Paediatrics (S-PED).

1138 M Roset-Salla et al.

https://doi.org/10.1017/S1368980015002219 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980015002219


independently of the different indices used(40) to quantify
the grade of adherence to the MD. The meta-analysis by
Sofi et al.(41) found that a 2-point improvement in the
Fourteen-Item Index reduced mortality by 8 %, cardiovas-
cular risk by 10 % and neoplasms by 4%. In the Spanish
study by Martínez-González et al.(42) a 1-point increase in
the index was associated with an 18 % reduction in the
relative risk of myocardial infarction. The SUN study(43),
carried out among a university educated population with a
mean age of 38 years and followed for 6·8 years, found for
each 2-point increase in the Fourteen-Item Index that the
hazard ratio of death was 0·72. In the Predimed study,
which included persons 55–80 years of age without pre-
vious CVD disease but with a high cardiovascular risk, the
initial index was 8·6. After 4·8 years the index of the inter-
vention group improved from 1·4 to 1·8 points compared
with the control group, and a reduction was observed in the
absolute risk of three major cardiovascular events per 1000
person-years, with an approximately 30% reduction in the

relative risk(44). As stated by Arós and Estruch(45), few drugs
are able to reduce the incidence of major cardiovascular
complications by 30% as achieved in an intervention with
the MD. In our group, the improvement of 0·58 points after
the intervention may be considered modest. However, as
shown, greater adherence to the MD may play an important
role in the reduction of cardiovascular risk and in the
improvement of general health status.

Our sample included parents with a high educational
level, and according to other studies it has been shown
that the level of education of the parents influences the
consumption of a healthier diet. In our study the results
obtained one year after the intervention showed an
improvement in adherence to the MD of more than 5 %.
Taking into account that changes in habits are difficult to
achieve in parents with acceptable adherence to the MD,
we consider our results to be satisfactory and comparable
to those of other studies reporting a positive impact
following an educational intervention.

Table 6 Comparison of changes in adherence to the Mediterranean diet and food and nutrient intakes of the parents between the control group
(CG) and the intervention group (IG) following the intervention. EniM study (nutritional intervention study among children from Mataró), Spain

CG (n 72) IG (n 67)

Mean SD Mean SD P

Adherence to the Mediterranean diet
Fourteen-Item Test* −0·22 1·72 0·36 2·00 0·07
Gerber index (MDQI)† 0·40 12·04 6·18 12·30 0·01

Food consumption (servings/d)‡
Potatoes, rice, bread, wholewheat bread and pasta −0·13 1·68 0·01 1·75 0·64
Vegetables and garden produce 0·04 1·27 0·58 1·35 0·02
Fruit −0·15 2·06 0·37 1·18 0·07
Olive oil −0·23 1·34 0·45 1·48 0·01
Milk and derivatives −0·03 0·98 −0·05 1·27 0·92
Fish −0·02 0·27 0·13 0·33 0·01
Lean meat −0·01 0·35 −0·01 0·27 0·99
Poultry −0·01 0·23 0·01 0·21 0·55
Eggs 0·03 0·21 0·03 0·20 0·94
Legumes 0·05 0·29 0·02 0·17 0·58
Nuts 0·00 0·26 0·02 0·28 0·68
Sausages and fatty meats 0·03 0·49 0·05 0·50 0·87
Sweets, snacks, soft drinks 0·01 1·21 −0·32 1·09 0·09
Butter, margarine and industrial bakery products 0·02 0·88 −0·25 0·75 0·05
Drinking-water 0·13 1·74 0·75 2·03 0·06
Beer or wine −0·19 1·38 0·00 0·41 0·28

Daily intakes of macro- and micronutrients
Energy (kJ) −264 2556 163 2318 0·30
Saturated fats (g) −0·90 10·47 −1·28 11·15 0·84
Monounsaturated fats (g) −1·90 13·81 2·23 14·99 0·09
Polyunsaturated fats (g) −0·63 6·58 0·48 5·15 0·27
Sugars (g) −1·35 53·62 1·48 32·35 0·71
Polysaccharides (g) −2·13 44·90 −0·72 51·96 0·86
Alcohol (g) −1·52 10·72 −0·05 3·31 0·28
Vegetable protein (g) −0·03 10·02 1·84 10·22 0·28
Animal protein (g) −1·21 18·88 3·44 18·53 0·15
Cholesterol (mg) 1·94 121·16 12·07 94·93 0·59
Ca (mg) −14·56 368·55 32·69 395·74 0·47
Vitamin D (ergocalciferol and cholecalciferol; µg) 0·01 2·22 0·98 2·28 0·01
Vitamin C (ascorbic and dehydroascorbic acid; mg) −16·02 111·83 29·62 72·56 0·01

MDQI, Mediterranean Diet Quality Index.
*The possible score ranges from 0 (null adherence) to 14 (total adherence).
†Expressed as %. 0= null adherence and 100=maximum adherence. Adherence >50% considered good.
‡Groups of foods and servings according to the Spanish Society of Community Nutrition (SENC).
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Evaluation of the intervention in the children
In the Kidmed test on adherence to the MD, the IG
improved by 0·6 points compared with the CG. On the other
hand, no significant differences were observed in the
consumption of foods between the two groups. Nor were
significant differences found between the two groups in
macro- and micronutrient intakes, except in vitamin D
intake. The reduction found in the IG disappeared on
adjustment for the basal values of vitamin D intake. Logically
the quantities consumed in both groups rose due to the
increase in the age of the children. The incorporation of
new food groups in the period from 1 to 2 years of age may
induce the lack of differences in the foods consumed.
A new study of their eating habits after one more year might
then reflect this possible effect of the intervention as
suggested by the results of the Kidmed test.

Llargués et al.(46) performed a 2-year educational
intervention on healthy alimentation and physical activity
in Spanish children from 5 to 6 years of age. At the end of
the intervention a significant improvement was found in
fruit consumption in the IG, with a decrease in fish intake
in the CG.

Final evaluation
The dietary interventions collected in the Summary Report
of the WHO(47,48) in 2009 presented similar values of
effectiveness as those in our study. In a systematic review
of interventions aimed a promoting the consumption of
fruit and vegetables, Pomerleau et al.(49) described an
increase from 0·1 to 1·4 servings/d in healthy adults. On
the other hand, Monasta et al.(50) reviewed seventeen
randomized trials on the prevention of obesity in pre-
school children. Changes in diet and physical activity were
found in some cases; however, no final effects were
observed in the reduction of obesity and overweight
which, according to the authors, could have been due to
methodological defects. In a recent study by Céspedes
et al.(51) among children aged 3–5 years in Bogotá, an
educational intervention involving children, parents and
teachers aimed at improving the knowledge, attitudes and
habits related to healthy eating and active lifestyle
achieved an improvement of approximately 5·5 % in the
children and parents.

Our study shows that indices measuring adherence to
the MD and the consumption of healthy foods such as

Table 7 Comparison of changes in adherence to the Mediterranean diet and food and nutrient intakes of the children between the control group
(CG) and the intervention group (IG) following the intervention. EniM study (nutritional intervention study among children from Mataró), Spain

CG (n 74) IG (n 75)

Mean or n SD or % Mean or n SD or % P

Breast-feeding
Months breast-feeding 7·0 6·6 5·8 6·3 0·24
Has discontinued breast-feeding (n, %) 3 38 1 14 0·31

Adherence to the Mediterranean diet* (Kidmed test) 0·47 1·65 1·07 1·46 0·02
Food consumption (servings/d)†
Potatoes, rice and pasta 0·10 0·91 0·09 1·12 0·92
Bread, wholewheat bread and cereals 0·27 1·08 0·39 1·00 0·48
Vegetables and garden produce −0·26 1·51 −0·20 1·40 0·83
Fruit −0·19 1·23 0·07 0·88 0·14
Olive oil 0·18 0·77 0·14 0·77 0·77
Milk and derivatives 1·46 1·51 1·45 1·85 0·98
Fish 0·06 0·44 0·14 0·34 0·17
Lean meat −0·04 0·38 −0·04 0·32 0·92
Poultry −0·03 0·33 −0·13 0·52 0·14
Eggs 0·05 0·20 0·06 0·18 0·73
Legumes 0·09 0·39 0·21 0·36 0·06
Nuts 0·02 0·09 0·02 0·10 0·86
Sausages and fatty meats 0·20 0·41 0·19 0·42 0·80
Sweets, snacks, soft drinks 0·29 1·25 0·38 0·85 0·61
Butter, margarine and industrial bakery products −0·14 1·07 0·12 0·98 0·12
Drinking-water 0·86 1·78 0·79 1·95 0·82

Daily intakes of macro- and micronutrients
Energy (kJ) 699 1837 510 1657 0·52
Saturated fats (g) 7·21 9·22 7·65 9·94 0·78
Monounsaturated fats (g) 2·91 8·66 1·88 8·37 0·46
Polyunsaturated fats (g) 1·36 4·29 1·37 2·43 1·00
Sugars (g) 3·33 39·29 0·51 29·93 0·63
Polysaccharides (g) 1·12 32·15 −5·84 27·61 0·16
Vegetable protein (g) 0·67 8·27 1·29 5·36 0·60
Animal protein (g) 8·42 16·28 7·38 17·04 0·71
Cholesterol (mg) 60·22 86·19 56·92 89·15 0·82
Ca (mg) 178·30 474·80 121·45 405·34 0·44
Vitamin D (ergocalciferol and cholecalciferol; µg) −1·49 4·19 −3·23 4·10 0·01
Vitamin C (ascorbic and dehydroascorbic acid; mg) −24·16 72·32 −26·66 48·63 0·81

*The possible score ranges from −4 (null adherence) to 12 (total adherence).
†Groups of foods and servings according to the Spanish Society of Paediatrics (S-PED).
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fruit, vegetables, fish and olive oil improved in the parents
in the IG. These improvements of about 5 %, albeit mod-
est, are statistically significant. Indeed, a 5 % improvement
is usually considered important in an intervention on
lifestyle and diet. On the other hand, differences were
found among the children only in the Kidmed test, with no
significant changes in the study of nutrients and servings.
These changes in the group of children should therefore
be evaluated with caution and a follow-up into the second

year has been proposed to allow better assessment. There
may not have been sufficient time for the changes that the
adults had introduced into their diet to have had any
repercussion in the diet of their children.

More importance was given to the changes in the par-
ents, who are those with more aspects requiring improve-
ment. Considering the hypothesis that the diet of the
children is initially correct, what is of interest is whether this
adequacy is maintained and does not decline over time.

Fruit

Fish

Nuts

Olive oil

Poultry

Eggs

Legumes

Potatoes, rice, pasta, bread, wholewheat bread & pasta

Vegetables and garden produce

Milk and derivatives

Lean meat

Sausages and fatty meats

Sweets, snacks, soft drinks

Butter, margarine & industrial bakery products

Drinking-water

Beer or wine

0 1 2 3 4 5 6 7

Servings/d

Fig. 2 Daily servings of foods consumed by parents participating in the EniM study (nutritional intervention study among children
from Mataró; ) and servings recommended by the Spanish Society of Community Nutrition (SENC; )

Fruit

Fish

Potatoes, rice and pasta

Bread, wholewheat bread & cereals

Vegetables and garden produce

Olive oil

Milk and derivatives

Lean meat

Poultry

Eggs

Legumes

Nuts

Sausages and fatty meats

Sweets, snacks, soft drinks

Butter, margarine & industrial bakery products

Drinking-water

0 1 2 3 4 5 6

Servings/d

Fig. 3 Daily servings of food consumed by children participating in the EniM study (nutritional intervention study among children
from Mataró; ) and servings recommended by the Spanish Society of Paediatrics (S-PED; )
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The results of the present study demonstrate the
importance of an improvement in actions based in the
school and the community to promote healthy eating
habits in children and young people.

Study limitations
With the randomization of the schools we have avoided a
possible contamination among parents in the IG to the CG.
The design of the study does not allow masking, but the
statistical analysis was blinded (the analyst did not know
which school each group belonged to). The parents who
did not participate in the first questionnaire could have
been different from those who did participate, although no
data are available regarding the non-participants. Partici-
pation was strongly promoted with emphasis on the
importance of the study related to the alimentation of their
children. In regard to the workshops and questionnaires,
the availability of the investigative team was very flexible.
Parents attending workshops were reminded of the
meeting by a telephone call as well as posters in the
schools. Nevertheless, 35 % did not finish the study, those
with a lower educational level being less likely to com-
plete the study. In any case, there were no nutritional
differences among those completing the intervention and
those who did not. It should be taken into account that at
these ages the children have illnesses which temporarily
impede attendance at school and may thereby compro-
mise the availability of the parents.

A validated FFQ for children 1–2 years of age is not
currently available; therefore we adapted one according to
the nutritional guidelines for children of age 1–3 years.
Likewise, the Kidmed test was developed for use in
children over 2 years of age, so that the data of the first test
allow comparison of the two study groups but do not infer
evaluations with respect to the quality of the diet. In
addition, although we made a great effort to collect precise
dietetic data, any measurement of the diet has inherent
limitations of precision due to the bias of notification,
memory or measurement errors. However, we used more
than one collection and assessment tool and our data were
comparable to the mean Spanish diet.

It is also important to point out that the participants in
our study had specific socio-economic and cultural
characteristics (high educational level, employment)
which may limit the generalization of our findings.

Applicability
It should be remarked that the intervention undertaken
may feasibly be carried out from primary-care centres in
which an important part of the tasks of nursing staff is
aimed at the community. Parent attendance was facilitated
by having the sessions in the day-care centres. Clearly not
all the parents in the day-care centres were involved and
thus new approaches are needed to diffuse the informa-
tion to the parents unable to attend. On the other hand,

strategies to reach the parents of children not attending
day-care centres are also required. In addition, it is
important to follow the participants for another year in
order to determine whether the effect of the intervention is
maintained.

Conclusions

An educational intervention in parents during the key
period of the incorporation of 1–2-year-old children to the
family table has been shown to be feasible from primary
care in our setting. The results of the present study showed
significant increases in the adherence of parents to the MD
which should lead to future improvement in different
indicators of health and cardiovascular risk. This improve-
ment is expected to be reflected in the diet of their children.
In order to achieve better assessment of these results we
propose a follow-up of these children at 3 years of age.
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