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Abstract

Background: The School Menu Review Programme (PReME) has been offering complimentary revisions of meal
plans to all schools in Catalonia since 2006. This study aims to assess the evolution of compliance with PReME's rec-
ommendations in the meals provided by school cafeterias in Catalonia during the period 2006-2020.

Methods: Pre-post study with a sample of 6,387 meal plans from 2221 schools assessed during the period. The infor-
mation was collected mainly by public health specialists within the annual technical and sanitary inspection of school
kitchens and cafeterias. Meal plans were evaluated by Dietitian-Nutritionists team according to the criteria of the
National Health System'’s “Consensus document on nutrition in schools”and the Public Health Agency of Catalonia’s
current guide "Healthy eating at school”. Reports were sent to each participating school. A few months later, a new
meal plan and another questionnaire were collected and evaluated in comparison with the first meal plan. Compli-
ance with the recommendations was analysed based on the type of canteen management and the school category.

Results: Compliance improved during the study period. The percentage of schools that complied with dietary rec-
ommendations in relation to the five PReME indicators (fresh fruit, pulses, daily vegetables, fresh food and olive oil for
dressing) has steadily increased since PReME began, (over 70% in all indictors; p= <0.001), with variations depending
on school category and cafeteria management. Furthermore, an improvement in the levels of compliance with de
recommended food frequencies was observed. with statistically significant differences for all items (p <0.001), except
for pulses whose compliance had been high since the beginning of the study (p=0.216).

Conclusions: The positive evolution in compliance with PReME's recommendations provides evidence of the pro-
gramme’s effectiveness, with an improvement in the quality of school meals delivered in Catalonia.

Keywords: School meals, School menus, School canteen, School cafeteria, Dietary recommendation compliance,
Meal assessment, Meal planning, Child nutrition

Background

During the last two decades, the scientific evidence avail-
able on the importance of diet as a health determinant
has grown considerably [1-12]. One third of children
Public Health Agency of Catalonia, Subdirectorate General for Health and adolescents have an unbalanced diet [13, 14]. This is
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considered the main risk factor for diet-related non-com-
municable diseases (NCDs) [15-18].

In recent years, due to social, economic and political
changes [19] that have favoured the creation of obeso-
genic environments [16, 20-22], the prevalence of child-
hood obesity has reached epidemic figures both globally
[23-28], and in Europe [29] and Spain [25, 30, 31]. Given
its association with serious health consequences and its
persistence into adulthood, this development is very con-
cerning. In Catalonia, according to the Health Survey of
Catalonia 2020, 24.2% of the population aged 6 to 12 was
overweight and 11.7% obese [32].

Behaviours acquired in childhood persist over time and
can influence future health and during the first thousand
days of life, along with the school age period, the foun-
dations of health are laid [33-39]. An integrated-school
approach to healthy eating can provide children and
adolescents with both the opportunity to learn food and
nutrition skills as well as how best to implement them
both within and outside the school setting [40]. As such,
and taking into account the links between health and
education [40], schools are a key setting for performing
interventions aimed at reinforcing and modifying dietary
habits, and health promotion efforts in this setting could
have a broader impact on dietary behaviours as school
meals can provide a foundation for educating children on
nutrition, environmental responsibility and food safety
[29, 41-54]. For the approach and prevention of food-
related diseases WHO recommends multilevel interven-
tions. In the school setting this could include reinforcing
restrictions on accessibility to foods and beverages with
low nutrient density and increasing access to foods with
high nutrient density in spaces frequented by children
[55, 56].

With the aim of reducing global morbidity and mor-
tality associated with diet- and physical activity-related
NCDs, the World Health Organization Global Strategy
on Diet, Physical Activity and Health adopted by the
World Health Assembly in 2004 calls for global, regional
and local action to improve diet and increase physical
activity. Among other proposals, it urges member state
governments to adopt school policies and programmes
to support healthy eating and physical activity. In align-
ment with these guidelines, Spain developed the Strategy
for Nutrition, Physical Activity and Obesity Prevention
(NAOS) in 2005. In Catalonia, in response to the increase
observed in the prevalence of obesity, and in accord-
ance with WHO’s global strategy and the NAOS strat-
egy, the Comprehensive Plan for the promotion of health
through physical activity and healthy eating (PAAS) was
developed in 2006, led by the Ministry of Health’s Pub-
lic Health Agency of Catalonia (ASPCAT) with the aim,
among others, of raising public awareness of the problem
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of obesity and promoting initiatives that contribute to the
adoption of healthy lifestyles, especially among children
and young people.

In Spain, the first regulations for the operation of
school cafeteria were drawn up in 1954. In 1992, the 24
October 1992 Order of the Ministry of Education and
Science was approved, transferring powers in educational
policies to the autonomous regions [57]. Royal Decree
RD/160/1996 of 14 May stipulated that the cafeteria
service in state-run schools is the responsibility of the
Catalan Ministry of Education [58]. Subsequently, Law
17/2011 on food safety and nutrition established that
the competent authorities would ensure that the meals
served in nursery, primary and secondary schools would
be varied, balanced and adapted to the nutritional needs
of each age group [59].

In Catalonia, and within the framework of PAAS, an
agreement was signed between the Ministries of Health
and Education in 2006 to offer complimentary revisions
of school meal plans, known as the School Menu Review
Programme (PReME), with the aim of improving the
quality of the meals offered in school cafeteria. PReME is
structured in 3 phases:

— Phase 1. Initial evaluation by dietitian-nutritionists
of a monthly meal plan and preparation of the report
with suggestions for improvement.

— Phase 2. Follow-up of the actions taken by schools
after receipt of the initial report. This phase began
in 2012, and is offered to all schools that have com-
pleted phase 1.

— Phase 3. Sensory assessment by PReME staff of
school meals and the cafeteria. This was launched on
a pilot basis in 2015, and is carried out in schools that
have completed Phases 1 and 2.

To date, there is no official legislation or punitive meas-
ures that make compliance with the PReME recommen-
dations mandatory. Currently, the only incentive lies
in the fact that the centers serving menus or the cater-
ing companies managing the school menus can obtain a
satisfactory PReME report. This can be gratifying for the
center’s management team, the associations of student
families, as well as for the catering companies or local
authorities. A satisfactory report can promote the con-
tinuity of the company or professionals who manage the
menu service, while guaranteeing families that their chil-
dren receive adequate and nutritious food.

Four Dietitian-Nutritionists (DNs) at ASPCAT’s central
services and the public health specialists (PHSs) working
in the regional teams that carry out the annual technical
and sanitary inspection of school kitchens and cafeteria
took part in the programme.
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The aim of this study was to assess the evolution of
compliance with PReME’s recommendations for meals
provided by school cafeteria in Catalonia covering the
programme’s implementation in 2006 until 2020. Possi-
ble differences in compliance to recommendations were
analysed, based on who provided the service and the type
of school category, as well as the availability of special
menus, based on the type of school category.

Methods

Study design

Pre-post study designed to assess school meals in
Catalonia.

In Catalonia, 2332 primary schools (most secondary
schools do not offer cafeteria service) were able to join
the PReME programme during the period 2006—2020.
The sample is made up of data and assessments obtained
from the evaluation of 6,387 school meal plans and their
respective questionnaires in PReME phases 1 and 2, con-
ducted between 2006 and 2020. Table 1, shows the main
characteristics of the centers involved in the study.

For the present study, data of all schools that took part
in the PReME during the period 2006-2020 were ana-
lyzed. Schools in the city of Barcelona were excluded, as
they are managed by the Barcelona Public Health Agency.
The programme was offered to all primary and second-
ary schools, whether state, subsidised or private, through
the publication of the programme’s availability on the
ASPCAT website and during the course of hygiene and
sanitary inspections that were carried out. Since 2006,
the PReME programme has been featured in a separate
section of the ASPCAT website. As such, the requests
for school meal reviews were received spontaneously.

Table 1 Description of the main characteristics of schools
participating in the School Menu Review Programme (PReME),
2006-2020

Phase 1
N=2221
n (%)
School category
State 1772 (79,8)
Private or subsidised 449 (20,2)
Educational level
Primary 1536 (69,2)
Primary or secondary 685 (30,8)
Type of catering service
Own kitchen 393(17,7)
Company in school 1012 (45,6)
Company with central kitchen 815 (36,7)
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However, from 2009 onwards, the PReME programme
was also offered to all schools visited by public health
specialists throughout Catalonia during the course of
hygiene and sanitary inspections conducted in school
kitchens and cafeterias. An assessment was offered every
three years in order to cover the maximum number of
schools in Catalonia, which also allowed schools enough
time to implement improvement strategies. Assessments
could be more frequent if warranted by special circum-
stances (change of kitchen management, change of cater-
ing company, specific problems, etc.). A 4-week meal
plan was collected for each seasonal cycle (spring—sum-
mer and autumn-winter), along with the information
requested in an initial questionnaire.

Sources of information
The information obtained in the PReME programme is
coded in two phases.

In phase 1, the schools that spontaneously ask to take
part in the programme and the PHSs that carry out the
inspections in the schools send the application question-
naire and the meal plans (four weeks of the summer sea-
son and four weeks of the winter season) to the central
services’ DN team. The data detailing the features of the
school, school cafeterias, characteristics of the meal plan
and the results of the meal assessments are entered in
an Access database by the DN team. The DN team then
generates a report with suggestions for improving meal
planning, in accordance with the criteria of the National
Health System’s “Consensus document on nutrition in
schools (DoCACE)” (NAOS, 2010) [60] and the ASP-
CAT’s guide “Healthy eating at school” (with the version
available at the time meals were assessed), which com-
prises the initial report. It is sent to all the stakeholders
(school, parent-teacher association, catering company,
and sometimes also the municipal council and the county
council).

Phase 2, the follow-up phase, which began in 2012,
is offered to all schools that have completed phase
1. Accordingly, the initial report is resent to the
schools, together with the invitation to submit, within
2-3 months, a new 4-week meal plan for each season and
a new questionnaire that will be evaluated. In the case of
schools that take part in this second phase, the new meal
plans are assessed and the DN team draws up a follow-
up report, based on the same structure and criteria as the
initial report.

Study variables

For the present study, the application questionnaires
provided the school’s identifying data (category — state,
private or subsidised —, educational level — ‘primary’
or ‘primary and secondary’ —, contact details, etc.);
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information about the cafeteria service (number of stu-
dents, number of students using the cafeterias, caf-
eteria management and type of catering service: a)
Own kitchen- schools with their own kitchen that plan
the meals, b) Company in school—external company
that cooks at the school, c) Company with centralized
kitchen—external company supplying schools from a
centralized kitchen-); presence of food and beverage
vending machines; types of oils used for cooking, frying
and dressing; and menus for special situations such as
illnesses (allergies or intolerances) or ethical or religious
issues (pork-free, meat-free and vegetarian).

Based on the DN team’s evaluation of each school’s
monthly meal plan, information was obtained about the
weekly frequency of foods offered in the first courses:
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rice, pasta, pulses, salads and vegetables (including pota-
toes); in the second courses: meat, fish, eggs, plant-based
protein; as side dishes: salad, potatoes and other side
dishes (pulses, pasta, rice, cooked vegetables, mush-
rooms, etc.); and as desserts: fresh fruit, dairy and other
desserts (canned fruit, nuts) along with data about fried
foods, both in main courses and side dishes. Information
was also collected on the number of precooked foods
and sweet desserts served per month. The evaluation
of compliance with the PReME recommendations was
based on the description of the dishes, ingredients and
culinary technique used in the meal plans. Table 2 shows
the items evaluated and the recommended frequencies
of foods that were applied in PReME during the study
period. Compliance was considered to be adequate when

Table 2 Changes in the recommended food frequencies implemented in the School Menu Review Programme (PReME), 2006-2020

Foods and cooking techniques

Recommended portions per week (5 days)

2006 2010 2015 2016
First course
Rice 1-2 1 1 1
Pasta 1-2 1 1 1
Pulses 1-2 1-2 1-2 1-2
Potato? 0-2 - -
Salads and vegetables 1-2 1-2 1-2
Cooked 1-2
Uncooked 0-1
Second course
Fish 1-2 1-3 1-3 1-3
Meat 2-3 1-3 (lean)/ 1-3 (lean)/ 1-3 (white)/
0-1 (fatty) 0-1 (fatty) 0-1 (processed
— — or red)
In total, maximum 3 per week In total, maximum 3 per week —
In total, maxi-
mum 3 per
week
Eggs 1-2 1-2 1-2 1-2
Plant-based protein - - - 0-5
Precooked - 0-3 per month 0-3 per month 0-3 per month
Fried 1-2 1-2 0-2 0-2
Side dishes
Salad 3-4 3-4 3-4 3-4
Potatoes 0-2 1-2 1-2 1-2
Other 0-1
Fried 1-2 0-1 0-1 0-1
Dessert
Fresh fruit 3-4 4-5 4-5 4-5
Dairy products 1 0-1 0-1 0-1
Other 0-1
Non-fresh fruit - - 0-1 0-1

Sweets

0-1 per month

0-1 per month

@ Since 2010, it has been recommended to always serve potatoes in combination with other vegetables
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the food count and cooking technique offered in the meal
plan coincided with the recommendations of the current
PReME guide and year: 2006 recommendations for meal
plans received from 2006 until August 2010; 2010 rec-
ommendations for meal plans received from September
2010 until August 2015; 2015 recommendations for meal
plans received from September 2015 until August 2016;
2016 recommendations for meal plans received from
September 2016.

Five PReME indicators were established as key vari-
ables for evaluating the quality of the meal plans: fresh
fruit for dessert, pulses as a first course, vegetables on
the daily menu, fresh food (raw fruit and/or vegetables)
in the daily menu, and olive oil for dressing (Table 3).
These data were also assessed by the DN team based on
the school’s meal plan. The data for fresh fruit for dessert
and pulses were the percentage of weeks that the school
complies with the recommendation in the meal plan pro-
vided. With respect to the daily presence of vegetables
and fresh food in menus, unique variables were defined
that integrated the information obtained from the evalu-
ation of the monthly meal plan. In this case compliance
was considered adequate (yes/no) when the meal plan
showed fewer than five days per month without including
either of these items. The data on the use of olive oil for
dressings was extracted from the application question-
naires that had been completed by the school (yes/no).

Statistical analysis
The PReME indicators are described in terms of the
absolute and relative frequency of schools that com-
ply with the indicator in the case of monthly indicators
(with regard to vegetables, fresh food and olive oil), and
as means and standard deviations in the case of indica-
tors based on the percentage of weeks complying with
recommendations (for fresh fruit and pulses). The same
statistics are provided for the other variables depend-
ing on whether they are binary/categorical or numerical,
respectively.

In order to evaluate possible differences between years,
or according to school category or type of kitchen, bivari-
ate chi-squared tests were used for categorical variables,

Table 3 Description of the School Menu Review Programme
(PReME) indicators and recommendation for compliance

PReME indicator Recommendation

1. Fresh fruit for dessert 4-5 days with fresh fruit for dessert

2. Pulses as a first course 1-2 days with pulses as a first course
3.Vegetables in the daily menu <5 days without vegetables/month

4. Fresh food (fruit or vegetables)
in the daily menu

<5 days without fresh food/month

5. Olive oil for dressing Confirmed use of olive oil for dressing
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and t-test for numerical variables (ANOVA for the com-
parison between years).

A significance level of 0.05 was considered as an indi-
cator of statistically significant differences. Data was
compiled in an Access database and analysed with R sta-
tistical software, version R 3.6.1.

Results

Of the 6,387 meal plans received (from 2221 schools)
and assessed during the period 2006-2020, 4,742 initial
reports were generated for phase 1 of the programme
and 1,645 follow-up reports for phase 2 (phase 2 started
in 2012) (Fig. 1). A total of 75.4% of the meal plans were
from state schools and 88.9% are from primary schools;
their cafeterias were used by a total of 788,971 pupils.

During the period 2012-2020, an increase was
observed in the percentage of schools offering special
menus in response to health requests or related to ethi-
cal or religious aspects (gluten-free, dairy-free, egg-free,
nut-free, fish-free, peanut-free, without specific fresh
fruits, pork-free or vegetarian) (Fig. 2). No statistically
significant differences were detected by school category
with respect to the overall availability of special menus
catering to those with medical conditions (88.8% and
91.6% in state and private schools, respectively; p =0.077;
Table 4), the plans to avoid cross-contamination, or in
providing details of special menus to families. However,
private schools presented a greater range of menus for
food allergies or intolerances and also allowed children
to bring food prepared at home in a lunch box. In con-
trast, these schools reported a lower percentage of menus
adapted for ethical or religious reasons (pork-free menu,
vegetarian menu, etc.).

Figure 3 shows the evolution of the percentage of
schools that complied with dietary recommendations
in relation to the five PReME indicators; this percentage
steadily increased since the programme began in 2006,
with a clear improvement in PReME’s initial years. The
positive trend continued after 2012, with a very high
compliance rate (over 70% in all the indicators and over
85% for 4 of the 5 indicators), and with statistically sig-
nificant differences in the levels of compliance during this
period, with the exception of pulses, which showed very
high compliance rates for the entire study period (87—
92%). For PReME indicators based on school category,
although compliance was high in both cases, higher val-
ues were observed for state schools, with the exception
of pulses (where compliance was slightly higher in private
schools) and the use of olive oil as a dressing (with no sig-
nificant differences) (Fig. 4).

Differences are observed in the percentage of compli-
ance with the recommendations based on the type of
kitchen management. Thus, companies that cook at the



Blanquer-Genovart et al. BMIC Public Health (2022) 22:2173

Page 6 of 17

Reports - Period 2006-2012
700 60 3T
600
457 487
(7]
..g 500 204 447 417 440 440
2 400 323 350
= 290 1289 .
o 300 25 240 85> 258 | 259
S
2 200 =
93
100 68 60
0
\ ® ) Q N 2 > ™ \2) © A N2 9 Q
Q Q Q N S N % - % W S N > v
N U S S S R R R ¥
Q
%
Reports - Phase 1 Reports - Phase 2
Fig. 1 Evolution of the number of initial (phase 1) and follow-up (phase 2) review reports carried out in the School Menu Review Programme
(PReME), 2006-2020

Evolution of special menus offerings
80%
70% e G|uten-free
60% e Dairy-free
50% Egg-free
e Nut-free
40% ;
e Fish-free
30% Peanut-free
20% @ Jnspecific fruit
e Pork-free
10%
e \/egetarian
0%
2012 2013 2014 2015 2016 2017 2018 2019 2020
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school show higher compliance rates, with statistically
significant differences, except for pulses and the presence
of fresh foods on the menu (Fig. 5).

Regarding compliance with the recommended food fre-
quencies, in general, and as shown in Table 5, an improve-
ment was observed throughout the entire study period
(2006-2020), with statistically significant differences
for all items (p<0.001), except for pulses whose com-
pliance had been high since the beginning of the study
(p=0.216). A high level of compliance and maintenance

over time was observed in the frequency of consump-
tion for foods such as rice, pulses and vegetables as a
first course. Although the level of compliance with pasta
decreased notably after 2013, overall, the level of compli-
ance increased during the study period. Compliance was
high and rising for fish, total meat and fried foods, and
moderately high and, above all, increasing for the recom-
mended frequency of eggs after 2017. It is also interesting
to note the increase in the compliance rate regarding the
frequency of precooked foods and side salads in recent
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Table 4 Comparison by school category, state or private
(private or subsidised schools), the percentage of schools
that offer special menus for food allergies or intolerances, and
menus adapted to special situations in the School Menu Review
Programme (PReME), 2012-2020

State Private? P°
n (%) n (%)
Special menus for medical conditions
Yes 1931 (88.8) 792 (91.6) 0.077
Celiac disease 1226 (54.3) 588 (66.7) <0.001
Diabetes 51(23) 22(25) 0.792
Crustaceans (allergy) 480 (21.2) 266 (30.2) <0.001
Molluscs (allergy) 381 (16.9) 230 (26.1) <0.001
Fish (allergy) 817 (36.2) 422 (47.8) <0.001
Eggs (allergy) 1014 (44.9) 492 (55.8) <0.001
Soy (allergy) 279 (12.3) 148 (16.8) 0.001
Milk (allergy) 1414 (62.6) 648 (73.5) <0.001
Peanuts (allergy) 453 (20.0) 262 (29.7) <0.001
Nuts (allergy) 925 (40.9) 427 (48.4) <0.001
Fresh fruit (allergy) 682 (30.2) 331 (37.5) <0.001
Other 50(2.2) 24(2.7) 0476
Cross-contamination plan 129 (5.7) 44 (5.0) 0478
Adapted menus
No meat 893 (39.5) 251 (28.5) <0.001
No pork 1597 (70.7) 525 (59.5) <0.001
Vegetarian 423 (18.7) 156 (17.7) 0.533
Lactovegetarian 75 (3.3) 10 (1.1) 0.001
Vegan 37(1.6) 8(0.9) 0.167
Other 41(1.8) 10(1.1) 0.230
Planning for families 1768 (80.9) 661 (77.8) 0.016
Lunch box option 113 (5.1) 86 (9.9) <0.001

2 Private or subsidised schools

b p-value associated with the x? statistic

years. Compliance with the recommended frequency for
fruit as a dessert started at 46% due to the change of rec-
ommendation in 2010 (from 3—4 to 4-5 times per week
for fresh fruit), and increased steadily to the present level
of 95%. In the case of red and processed meats, vari-
able results were observed in terms of compliance with
the recommended frequencies. An increasing trend in
compliance was seen, although very high levels were not
observed due to the short time elapsed since the issuing
of the new recommendation in 2015.

With respect to the comparison of results obtained
in PReME phase 1 (initial evaluation) reports and the
phase 2 report (follow-up evaluation) for the period
2013-2020, an improvement can be observed in the level
of compliance with the PReME recommendations in the
follow-up report. This indicates that the PReME rec-
ommendations and suggestions for the improvement of
meal plans reviewed after the initial report were being
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implemented, with statistically significant differences.
Rising compliance rates were observed with respect to
the recommendation to include uncooked vegetables or
fresh fruit in the meals on a daily basis in both phases,
reaching 99% in the last year. The percentage of schools
that complied with the recommendation to include veg-
etables on the menu every day also showed an upward
trend in both phases, reaching 100% in the last two years.
The percentage of schools that complied with the rec-
ommendation to include no more than three precooked
foods per month on the menu increased from 42 to 69%
according to the initial report, while the follow-up report
showed a maximum compliance of 97% in 2020 (Fig. 6).
The percentage of schools that complied with the recom-
mendation to include fresh fruit for dessert 4-5 times
a week steadily increased during the period, obtaining
a maximum compliance rate of 96% in the follow-up
reports for 2020 versus 86% in the initial report. The per-
centage of schools that complied with the recommen-
dation to include a maximum of one portion of red or
processed meat per week in menus showed a significant
decrease in 2016, coinciding with the application of new
criterion by schools (Table 2); it was observed that the
compliance rate was lower in follow-up reports than in
the initial reports. On the other hand, in 2018, the com-
pliance rate improved by almost 20 points between the
initial and follow-up reports for this specific year (Fig. 7).
The percentage of schools that complied with the recom-
mendation to use olive oil or high oleic sunflower oil for
cooking and frying showed increasing values, attaining
compliance rates of 82% and 55%, respectively. In con-
trast, the percentage of schools complying with the rec-
ommendation to use olive oil for dressing remained very
high throughout the entire period, reaching 99% in 2018
in the follow-up report. That same year, the initial reports
showed a compliance rate of 96%. Improved compliance
was observed in the follow-up report for all three types of
oils utilized in school settings.

During the period of time that the PReME programme
has been implemented, the major areas detected that
required increased compliance were that olive oil should
be more regularly used when cooking. In addition,
although substantial improvements have been noted in
recent years, compliance with the frequency of salads as
a garnish and fruit as dessert could be further increased.
It is also necessary to continue improvements regarding
reduced frequency of pre-cooked dishes and, above all,
reducing the presence of red and processed meats.

Discussion

Healthy eating in childhood can promote opti-
mal growth and development, better learning, and
improved health and well-being. In general, childhood
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is a crucial period for establishing lifelong healthy eat-
ing habits [16, 33-37, 39]. As school breakfast and
lunch can contribute to more than 50% of children’s
calorie intake on school days [41, 44], by offering them
healthy meals and nutrition education, schoolchildren
can improve their diets, develop healthier eating hab-
its and pass them on to their families and communities
[39, 41, 47, 59-64]. A total of 39% of pre-school and

primary school students use the school cafeteria ser-
vice, according to data collected in 2017 in Spain [65].
In Catalonia, 42.5% of pupils use the school cafeteria
service, which accounts for 10% of the total meals con-
sumed during the year [66]. With the goal of improv-
ing the quality of the meals served in school cafeterias,
PReME not only offers to review meal plans but also
publishes and disseminates recommendations to facili-
tate the uptake of healthy eating habits.
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PReME indicators by type of cafeteria
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Fig. 5 Comparison by type of cafeteria management (Own kitchen = schools with their own kitchen that prepares the meals; Company in
school =company that cooks at the school; Company with central kitchen =company that supplies from a central kitchen) and compliance rates
with recommendations using indicators of the School Menu Review Programme (PReME), 2006-2020

Table 5 Evolution of the percentage of schools complying with the recommended frequencies for foods included in the School
Menu Review Programme (PReME), 2006-2020

2006-2012 2013 2014 2015 2016 2017 2018 2019 2020 P
(N=1444) (N=240) (N=457) (N=440) (N=440) (N=350) (N=618) (N=487) (N=266)

n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Food groups
First courses
Rice 1192 (83.2) 208 (86.2) 404(882) 377(86.0) 371(850) 304(87.0) 543(880) 444(91.0) 246(92.0) <0.001
Pasta 1330(92.9) 86 (61.2) 162 (353) 143(33.0) 168(38.0) 169(48.0) 345(56.0) 300(61.0) 179(67.0) <0.001
Pulses 1289 (90.0) 211(87.6)  411(89.7)  379(87.0) 389(89.0) 303(87.0) 553(90.0) 446(92.0) 242(91.0) 0216
Vegetables 1251 (87.3) 217(90.1)  422(92.1)  391(90.0) 399(91.0) 316(90.0) 583(94.0) 462(950) 241(91.0) <0.001
Second courses
Fish 1223 (85.4) 196 (81.4)  442(964) 415(95.0) 417(950) 329(94.0) 596(97.0) 480(98.0) 261 (98.0) <0.001
Eggs 884 (61.7) 161(66.9) 361(789) 346(79.0) 336(76.0) 234(670) 513(83.0) 429(880) 241(91.0) <0.001
Totalmeat 1114 (77.8) 198 (82.1)  435(94.9) 420(96.0) 397(900) 327(93.0) 582(94.0) 470(96.0) 258(970) <0.001
Red and 280 (64.0) 143 (41.0) 348(56.0) 302 (62.0) 178 (67.0) <0.001
processed meat
Side dishes
Salad 668 (47.0) 116 (480)  273(60.0) 264(61.00 258(59.0) 177(59.0) 395(640) 324(67.0) 162(61.0) <0.001
Desserts

Fresh fruit 1231 (86.0)° 112(463) 287 (63.2) 273(63.0) 280(640) 242(690) 441(720) 390(950) 223(840) <0001
Cooking techniques

Precooked 339(784) 60 (47.0) 70 (54.0) 61 (54.0) 111(720) 94 (77.0) 48 (72.0) <0.001

Fried 423(97.6) 405(93.0) 412(940) 341(980) 592(96.0) 462(950) 253(950) <0.001

2 P-value associated with the x? statistic
5 Fresh fruit 3-4 times a week



Blanquer-Genovart et al. BMIC Public Health (2022) 22:2173

Page 10 of 17

Precooked foods
100 97
90
81 78
80 74 73 6o
67

o 70 62 65
€ 60
.8 50 50
o
g 0 42
S 40
® 30

20

10

0
2015 2016 2017 2018 2019 2020
Phase 1 Phase 2
Fig. 6 Evolution of the percentage of schools complying with recommendation to not include more than three precooked foods per month in
meals between the initial review report (phase 1) and the follow-up report (phase 2) of the School Menu Review Programme (PReME), 2013-2020
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In this study, we have analysed the data obtained
from the assessment of school menus plans in Catalonia
through the PReME programme from 2006 to 2020.

It is important to note that in the 14 years of
PReME’s implementation, the review criteria have
been updated on several occasions to align with new
published scientific evidence, consensuses and recom-
mendations (Table 2). In this respect, we highlight that
reference documents in the field of child and school

nutrition have been published, as well as new studies
addressing the different types of food served in school
cafeterias (red and processed meats, for example). As
a result, in 2010, the recommendation was changed
from fresh fruit for dessert 3—4 times a week to 4-5
times a week. Along the same lines, in 2015, following
the WHO report on the carcinogenic potential of con-
suming red and processed meat [67], meat started to
be classified as white meat or red and processed meat
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(until then, all these meat types were grouped under
the generic term “meat”) and the recommended fre-
quency of such meats was limited to a maximum of
one portion per week. Likewise, the option of incor-
porating plant-based proteins (pulses and derivatives)
for the second course was included. As a result of
the priorities detected by the PReME team that were
based on new diet trends or concerns, as well as the
evolution of results observed over the years, prefer-
ence has been given to including certain measurable
aspects, such as assessing the utilization of precooked
products, over other considerations. It is important to
bear in mind that 30% of schoolchildren’s daily sodium
intake is provided by the midday meal, and 9% of the
sodium intake comes from precooked foods and pro-
cessed meats included in school menus [68]. Stud-
ies carried out in the USA suggest that the meals and
snacks served in schools include excessive amounts
of saturated fat, sodium and sugar [51]. A number of
studies based on the nutritional assessment of school
meals in Spain have shown that the meals’ average
sodium content is well above the recommendations
in all cases [65, 69—71]. Therefore, in order to achieve
the WHO target of a 30% reduction in mean salt intake
by 2025, it is necessary to increase the consumption
of unprocessed foods and reduce the presence of pro-
cessed meats and precooked foods [72].

These changes in meal assessment criteria account
for the fluctuations in compliance with certain recom-
mendations over the years. For example, the notable
decrease in compliance with the pasta recommendation
in 2010 was due to the change in criteria linked to the
publication of the DoCACE (Consensus Document on
School Meals), which recommended serving pasta only
once a week, albeit compliance has improved over the
years. All of these new criteria were published on the
PReME website and included in the 2017 version of the
“Healthy eating at school” guide.

Compliance with PReME indicators

The percentage of schools complying with the dietary
recommendations encompassed in the five PReME
indicators has followed an upward trend since the
beginning of the programme. Compliance was seen to
be higher in state schools with respect to the inclusion
of fruit and cooked and uncooked vegetables as part of
the daily menu. Regarding the presence of red and pro-
cessed meats and olive oil for cooking and dressing, the
results are given for the period comprising 2015-2020.
This is due to the fact that changes were made in 2015
to the meal plan review criteria that affected these indi-
cators (Table 2).
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Indicators based on the type of school category

In line with our evaluation, the study analysing compli-
ance with NAOS indicators (DoCACE) in Guipuzcoa
(fresh fruit>4 portions/week; vegetables >4 portions/
week; pulses>1 portion/week; fish>1 portion/week;
and precooked foods<1 portion/week), also showed
that state schools attained the highest compliance rates
for vegetables and precooked foods, while in the case of
pulses, fish and fruit, compliance was identical for both
state and private schools [73]. In a study assessing meals
offered in school cafeterias comparing state, private and
subsidised schools in Seville in 2014, and based on the
recommendations of the PERSEO guide (Pilot School
Reference Programme for Health and Exercise against
Obesity) [74], it was observed that the state schools
aligned more closely with the established recommen-
dations. However, a higher proportion of state schools
offered excessive quantities of meat products compared
with subsidised or private schools, and the differences
with respect to state schools were significant. With
respect to the provision of pasta and rice, state and pri-
vate schools delivered the recommended amount, while
35% of subsidised schools exceeded the recommenda-
tion. On the other hand, private schools showed closer
alignment with recommendations addressing vegetables.
This difference was significant with respect to the other
two types of school. In addition, significant differences
were observed in the three types of school with respect to
pulses, with subsidised schools showing the closest align-
ment to recommendations [74]. In a study conducted in
Asturias that assessed the availability of different food
groups in school meals in the 2015-2016 academic year,
a higher compliance rate was observed in state schools
regarding the availability of fried foods, lower availability
of fatty meats, greater availability of vegetables as a first
course and a lower presence of animal protein in the first
course [75].

Indicators based on the type of cafeteria management

The type of cafeteria management had a significant influ-
ence on compliance with the indicators. Thus, companies
that prepared meals onsite at schools showed statistically
significant higher compliance rates, except for pulses and
the presence of fruit and uncooked vegetables on the
menu. Contrary to our results, in the studies carried out
in Madrid [76] and Granada [71], no significant differ-
ences were found in the overall quality of meals prepared
in school kitchens or by catering services. However, the
latter offered more meat and less fish, eggs and fruit.
In the Asturian study and in another study carried out
in the region of Marina Alta in the Valencian Commu-
nity, better results were obtained with meals prepared in
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school kitchens [75, 77]. In a later study by Llorens-Ivorra
et al. in the Valencian Community, it was observed that
the meals designed by the school itself contained more
meat; and the meals prepared by catering companies
contained more salad, vegetables, pulses, fish, oily fish,
precooked foods and eggs. This difference could be due
to the fact that the latter employ professional dieticians
[27]. In contrast, a study conducted in 209 schools in 19
Spanish provinces in 2011, using criteria similar to those
of the DoCACE, found that the quality of the meals pre-
pared by catering services was superior to those prepared
in-house, and improved when they were prepared jointly
[78]. In the Asturian study, which assessed the availabil-
ity of the different food groups in school meals during
the 2015-2016 academic year, a higher level of compli-
ance was observed for in-house preparation of precooked
foods, pulses, greater availability of salads and vegeta-
bles as well as a lower availability of processed meat and
animal protein in the first course. In addition, a higher
level of compliance was observed for catering companies
with respect to the availability of canned foods and fatty
meat [75]. In the study by Arroyo et al. on the nutritional
composition of school meals in Alicante, better qual-
ity was observed in the schools with their own kitchen
[79]. On the other hand, in the nutritional comparison
of the meals prepared in Granada, based on whether
or not catering services were used, a higher calorie and
carbohydrate content was seen in the schools with their
own kitchen. However, no differences are observed with
respect to other macronutrients [71].

Compliance with recommended food frequencies

Compliance with the recommended frequencies of foods
improved throughout the period, attaining statistical sig-
nificance for all items except pulses, whose compliance
had been high since the beginning of the study. Unlike
our evaluation, an assessment conducted in schools in
a municipality of Madrid in 2011 to assess the trend in
the inclusion of vegetables in school meals (2004—2008)
showed a decrease in the number of first courses with
vegetables throughout the study period (26.2% in 2005;
11.9% in 2008) [80]. Likewise, in a 2014 study conducted
in Madrid assessing compliance with the DoCACE rec-
ommendations, compliance rates lower than ours were
observed for rice, pasta, fish, eggs, salad as a side dish
and fruit as dessert, although the results were simi-
lar with respect to the availability of meat, which was
above the recommended level [76]. Unlike our study,
the availability of vegetables, fruit and pulses in school
cafeterias in Seville and Asturias was insufficient. How-
ever, the findings were similar with respect to exces-
sive amounts of meat [74, 81]. In the case of Asturias,
the positive trend in most food items during the period
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2011-2016 was attributed to the implementation of the
“Healthy and organically produced food programme
in school canteens’, based on the DoCACE [81]. In the
study subsequently carried out in Asturias that assessed
the availability of different food groups in school meals
during the 2015-2016 school year, all schools obtained
high compliance rates in all variables, except for the
availability of precooked foods, vegetables as a first
course, processed meat and the use of olive oil [75]. In a
study conducted in the Valencian Community to evalu-
ate dietary balance, it was observed that more than 60%
of meals complied with the recommendations for salad,
cooked vegetables, meat derivatives, precooked fish, eggs
and sweet desserts, while less than 40% of meals com-
plied with the recommendations for pulses, meat, oily
fish, fried foods, dairy products and fruit [27]. However,
this study used a questionnaire developed ad hoc as an
instrument for evaluating the dietary balance of meals
provided. This questionnaire did not coincide exactly
with the NAOS indicators or with those of our study or
the guides used in other autonomous regions of Spain. A
study conducted in the Community of Castile and Leon,
which used a questionnaire based on a regional guide
and the DoCACE, non-compliance was observed with
the recommendation regarding excessive intake of meat
derivatives, dairy products and precooked food; non-
compliance was also due to insufficient intake of fish,
fruit, pulses and vegetables and salads as side dishes;
there was also elevated use of fried, battered and breaded
foods [82]. In the study of school cafeterias in the prov-
ince of Vizcaya in the Basque Country, based on the
DoCACE recommendations, it was observed that 100%
of meals complied with the indicators relating to pulses,
fish, meat, meat products and precooked dishes; how-
ever, non-compliance was observed with indicators relat-
ing to fresh fruit and vegetables [83]. Similarly, the study
of school meals in the province of Granada concluded
that the availability of the different food groups in the
evaluated meals was largely in line with DoCACE guide-
lines, except for fruit [84]. For six canteens in the met-
ropolitan area of Bilbao, analysed in 2010, it was found
that the availability of vegetables, fish, eggs and fruit was
below the recommendations and that of meat and dairy
products exceeded recommendations [85].

However, school meals provided in the province of
Guipuzcoa complied with the recommendations for meat
portions and meat derivatives [73]. There are few stud-
ies that categorise processed meats or meat derivatives
as a separate food group. In our study, an improvement
in compliance was observed since red and processed
meats were differentiated from white meats, with 67%
of schools complying with the recommendation. Llor-
ens-Ivorra et al. [27] observed a similar situation in the
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Valencian Community, with 70.2% of meals complying
with the recommendation (<3 portions of meat deriva-
tives per week). In their study of school meals in Castile
and Leon, De Mateo et al. observed a non-compliance
rate of 97.2% (<2 portions of meat derivatives per week)
[82].

Most studies recommend an increase in the availabil-
ity of fresh fruit, vegetables, pulses, fish and eggs, and a
decrease in the provision of meat [27, 71, 73-76, 79-83,
85-87]. Globally, the average intake of fruit and vegeta-
bles is below the World Health Organisation’s recommen-
dations in all WHO regions [88]. Interventions applying
the social-ecological model acknowledge the importance
of structural influences on children’s fruit and vegetable
intake, for example, in the availability or accessibility of
fruit and vegetables at home or in settings frequented by
children, such as schools [38]. Combined with policies to
limit availability of other less healthy foods, such inter-
ventions may be more effective in augmenting the con-
sumption of recommended foods [89]. Despite strategies
to increase fruit and vegetable consumption, fruit intake
among Spanish children is still insufficient [31, 90-92].
Most school meals served in cafeterias show insufficient
inclusion of fresh fruit, which are replaced by an exces-
sive availability of dairy or sweet desserts [83, 86, 87, 93].
However, in our study, 95% of the schools complied with
the recommendation of 4-5 portions of fruit per week.
A similar finding was obtained in the city of Barcelona,
where compliance was 82% [94]. On the other hand, only
37% of meals complied with the recommendation of
fresh fruit offered as dessert in the study of the Valencian
Community [27], 32.4% in the Community of Madrid
[76], and in the Guipuzcoa study, compliance was nil [73].

It should be considered that part of the differences in
results presented by the distinct studies could be due to
the variety of methodological instruments used to assess
the meals. Both Asturias and Bilbao used the PERSEO
programme’s school cafeteria guide. In contrast, in the
study of school meals in the city of Barcelona, which is
based on PReME criteria, slightly lower compliance was
observed for most food items compared with our study
for the same year [94].

Comparison between phase 1 and phase 2

The comparison of the results obtained in the phase 1
report (initial review) and the phase 2 report (follow-up
review) showed an improvement in the level of compli-
ance with the recommendations in the follow-up report.
This would indicate that the recommendations and sug-
gestions for improvement of the meal plans reviewed
after the initial report were implemented successfully.
Another study that assessed school meals from 2007 to
2010 demonstrated the effectiveness of the strategy of
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assessing school meals and sending the results to schools,
complemented by a series of individual recommenda-
tions. As a result, the nutritional features of the meals
provided at the schools have improved significantly [79].

Special menus

In our study, an increase was observed in the percent-
age of schools that offered special menus in response
to requests based on medical considerations or those
related to ethical or religious aspects. Public or private
ownership of schools did not have a significant influence
on the overall availability of special menus for medical
conditions, plans to avoid cross-contamination or the
willingness to plan special menus for families. Private
schools presented a greater range of options for food
allergies or intolerances and they also made it possible
to bring food prepared at home in a lunch box. However,
they offered fewer menus adapted to ethical or religious
considerations. On the other hand, the results of a study
by Ramos evaluating school cafeterias in the city of Bar-
celona showed a higher percentage of schools that offered
special menus for all menu typologies, compared to our
results for 2019 [94]. One possible explanation could be
that the sample in our study comes from centers in both
urban and rural areas, while Ramos’ study exclusively
includes the city of Barcelona. Studies have shown the
differences in eating patterns among populations living in
rural versus urban areas [95-98], which would lead to the
adaptation of school menus to these distinct patterns.

Strengths and limitations

Our study presents certain limitations. As it applied a
pre-post study design, causality cannot be established,
and the results on compliance with the recommendations
should be interpreted with caution. The results reported
each year were derived from different schools which were
not followed every year and as such, yearly outcomes are
not strictly comparable. However, the results are use-
ful for assessing which aspects of school meals need to
be improved. As a result, it is possible to suggest poten-
tial interventions for increasing compliance. Neither
serving sizes nor the real consumption of portions were
assessed, and evaluations were based on the information
given in theoretical monthly meal plans provided by the
schools. Our study did not include information on the
meals’ nutritional or organoleptic aspects but was limited
to analysing the types of food provided. The assessment
of existing dietary interventions, standards or policies in
schools was also exempt in our evaluation. Furthermore,
the changes made in the review criteria applied during
the study period prevented assessing the evolution of cer-
tain items from the onset of the programme.
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The discrepancies observed between this study’s results
and those of other studies may be due to the fact that the
same criteria were not used to assess the meals, as well
as differences in recommendations, varying food item
grouping or categorisation criteria or the exclusion of
given items. The present study does not present data of
a cohort of schools followed over a period of years, but
rather “cross-sectional” information gathered serially
over a period of years. However, given the low figures of
percentages with repeated observations, it was hypothe-
sized that the impact of such a violation of assumed inde-
pendence would be residual in the statistical tests. Lastly,
due to the pandemic situation in 2020, PReME was not
able to fully maintain planned assessments for all schools
involved in the programme.

Among the study’s strengths is the fact that it consti-
tutes the first comprehensive review of school meals over
a period of fifteen years in a large sample of schools in
Catalonia. Although it is hard to longitudinally estimate
the coverage of our data, at 2020, 2221 out of the 2332
Catalan schools had participated in the programme at
some point.

Conclusions

Our study shows an improvement in the nutritional
content of school meals in the schools included in the
PReME programme for the period 2006—-2020. Compli-
ance with PReME indicators is elevated and increasing,
although variations can be observed depending on school
category and cafeteria management. An improvement
was also observed in the compliance with recommen-
dations evidenced by follow-up reports, which would
indicate that the recommendations and suggestions for
improvement are being implemented successfully. Fur-
thermore, an increase was observed in the percentage of
schools offering special menus in response to health con-
ditions or requests related to ethical or religious aspects,
as well as the progressive removal of FBVMs. The upward
trend in compliance with PReME’s recommendations is
evidence of the programme’s effectiveness. Our study
highlights the success of strategies for implementing and
disseminating recommendations to improve the nutri-
tional quality of school meals and to promote healthy
eating. It is extremely important to plan and assess the
quality of school meals and further research along these
lines is needed to continue improving school meals, as
well as incorporating legislative changes and making
operational policy decisions.

Abbreviations

PReME: School Menu Review Programme; NCDs: Diet-related non-com-
municable diseases; WHO: World Health Organization; NAOS: Strategy for
Nutrition, Physical Activity and Obesity Prevention; PAAS: Promotion of health

Page 14 of 17

through physical activity and healthy eating; ASPCAT: Public Health Agency of
Catalonia; DN: Dietitian-Nutritionists; PHS: Public health specialists; DoCACE:
Consensus document on nutrition in schools; PERSEQ: Pilot School Reference
Programme for Health and Exercise against Obesity.

Acknowledgements

The study’s authors would like to thank the following for their assistance: Laura
Vila-Cabird, Dietician-Nutritionist; Helena Brull-Fontanilla, Joy Ngo de la Cruz,
language review and translation of the document; Anna Bocio-Sanz, Maria
Dolors Coll-Arefas, Teresa Hernandez-Jover, Carles Mundet-Sucarrats, Josep

M. Oliva-Sole, Olga Judrez-Martinez, Public Health specialists; Lydia Allueva-
Betran, Roser Castella-Carbonell, administrative support; and all the schools
that have taken part in PReME.

Authors’ contributions

All participants have contributed significantly to the project and to prepara-
tion of the manuscript. Maria Blanquer-Genovart: Study design, fieldwork,
data analysis and manuscript writing. Maria Manera-Bassols: Study design,
data analysis and manuscript review. Oriol Cunillera-Puértolas: Data analysis.
Gemma Salvador-Castell, Conxa Castell-Abat, Carmen Cabezas-Pefa: Study
design and manuscript supervision. Conceptualization, MB, MM, GS, CC,

CGC; Formal analysis, OC, MB, MM; Investigation, MB, MM; Methodology, MB,
MM, GS; Project administration, CC, CC; Resources, GS, CC, CG; Software, OC;
Supervision, CC; Validation, OC; Visualization, MB; Writing—original draft, MB;
Writing—review & editing, MM, GS, CC, CC. The author(s) read and approved
the final manuscript.

Funding
This research received no external funding.

Availability of data and materials

The datasets generated and analyzed during the current study are not pub-
licly available due technical reasons but are available from the corresponding
author on reasonable request.

Declarations

Ethics approval and consent to participate
All methods were carried out in accordance with relevant guidelines and
regulations.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 3 February 2022 Accepted: 16 September 2022
Published online: 25 November 2022

References

1. World Health Organization. Estrategia mundial sobre régimen. Vol. 96,

57 Asamblea Mundial de la Salud. 2004. p. 1-385. Available from: http://
scholar.google.com/scholar’hl=en&btnG=Search&q=intitle:Estrategia+
mundial4-sobre+r?gimen--alimentario,+actividad+f?sica+y-+salud#0.

2. Willett WC. The Mediterranean diet: science and practice. Public Health

Nutr. 2006;9(1a):105-10.

WHO. International food guidelines fact sheet. 2015. p. 1-6.

4. LiY,Pan A,Wang DD, Liu X, Dhana K, Franco OH, et al. Impact of healthy
lifestyle factors on life expectancies in the us population. Circulation.
2018;138(4):345-55.

5. Mehta N, Myrskyld M. The population health benefits of a healthy lifestyle:
life expectancy increased and onset of disability delayed. Health Aff.
2017,36(8):1495-502.

6. Roth GA, Johnson C, Abajobir A, Abd-Allah F, Abera SF, Abyu G, et al.
Global, Regional, and National Burden of Cardiovascular Diseases for 10
Causes, 1990 to 2015. J Am Coll Cardiol. 2017;70(1):1-25.

w


http://scholar.google.com/scholar?hl=en&btnG=Search&q=intitle:Estrategia+mundial+sobre+r?gimen+alimentario,+actividad+f?sica+y+salud#0
http://scholar.google.com/scholar?hl=en&btnG=Search&q=intitle:Estrategia+mundial+sobre+r?gimen+alimentario,+actividad+f?sica+y+salud#0
http://scholar.google.com/scholar?hl=en&btnG=Search&q=intitle:Estrategia+mundial+sobre+r?gimen+alimentario,+actividad+f?sica+y+salud#0

Blanquer-Genovart et al. BMIC Public Health

20.

22.

23.

(2022) 22:2173

Naghavi M, Abajobir AA, Abbafati C, Abbas KM, Abd-Allah F, Abera SF,

et al. Global, regional, and national age-sex specifc mortality for 264
causes of death, 1980-2016: a systematic analysis for the Global Burden
of Disease Study 2016. Lancet. 2017;390(10100):1151-210.

Diet, nutrition, and the prevention of chronic diseases. Report of a WHO
Study Group. World Health Organ Tech Rep Ser. 1990;797:1-204. PMID:
2124402. https://pubmed.ncbi.nim.nih.gov/2124402/.

Danaei G, Finucane MM, Lu Y, Singh GM, Cowan MJ, Paciorek CJ, et al.
National, regional, and global trends in fasting plasma glucose and
diabetes prevalence since 1980: systematic analysis of health examina-
tion surveys and epidemiological studies with 370 country-years and 2-7
million participants. Lancet. 2011;378(9785):31-40. https://doi.org/10.
1016/50140-6736(11)60679-X.

Lim SS, Vos T, Flaxman AD, et al. A comparative risk assessment of
burden of disease and injury attributable to 67 risk factors and risk factor
clusters in 21 regions, 1990-2010: a systematic analysis for the Global
Burden of Disease Study 2010. Lancet. 2014,380(9859):2224-60. Availa-
blefrom: https://www.thelancet.com/journals/lancet/article/PIIS0140-
6736(12)61766-8/fulltext.

. Ng M, Cristiana AAS. Global, regional, and national prevalence of

overweight and obesity in children and adults during 1980-2013: a
systematic analysis for the Global Burden of Disease Study 2013. Lancet.
2014;384(9945):746 https://www.sciencedirect.com/journal/the-lancet/
vol/384/issue/9945.

Afshin A, Sur PJ, Fay KA, Cornaby L, Ferrara G, Salama JS, et al. Health
effects of dietary risks in 195 countries, 1990-2017: a system-

atic analysis for the Global Burden of Disease Study 2017. Lancet.
2019;393(10184):1958-72.

Ortega Anta RM, Lopez-Sobaler AM, Aparicio Vizuete A, Gonzélez
Rodriguez LG, Lombdan BN, Perea Sanchez JM. Encuesta Nacional de Con-
sumo de Alimentos en Poblacion Infantil y Adolescente. Encuesta Nac
Consum Aliment en Poblacién Infant y Adolesc. 2017,66:131. Available
from: http://www.aecosan.msssi.gob.es/AECOSAN/docs/documentos/
seguridad_alimentaria/gestion_riesgos/Informe_ENALIA2014_FINAL.pdf.
Lépez-Sobaler AM, Aparicio A, Rubio J, Marcos V, Sanchidridn R, Santos

S, et al. Adequacy of usual macronutrient intake and macronutrient dis-
tribution in children and adolescents in Spain: A National Dietary Survey
on the Child and Adolescent Population, ENALIA 2013-2014. Eur J Nutr.
2019;58(2):705-19. https://doi.org/10.1007/500394-018-1676-3.
Mozaffarian D, Benjamin EJ, Go AS, Arnett DK, Blaha MJ, Cushman M, et al.
Executive summary: heart disease and stroke statistics-2016 update: a
report from the American Heart Association. Circulation. 2016;133:447—
54. Available from: http://circ.ahajournals.org.

Craigie AM, Lake AA, Kelly SA, Adamson AJ, Mathers JC. Tracking of
obesity-related behaviours from childhood to adulthood: a systematic
review. Maturitas. 2011;70(3):266-84. https://doi.org/10.1016/j.maturitas.
2011.08.005.

Simmonds M, Burch J, Llewellyn A, et al. The use of measures of obesity in
childhood for predicting obesity and the development of obesity-related
diseases in adulthood: a systematic review and meta-analysis. Southamp-
ton (UK): NIHR Journals Library; 2015. (Health Technology Assessment,
No. 19.43)). Available from: https://www.ncbi.nlm.nih.gov/books/NBK29
9575/, https://doi.org/10.3310/hta19430.

Simmonds M, Llewellyn A, Owen CGWN. Predicting adult obesity from
childhood obesity: a systematic review and meta-analysis. Obes Rev.
2016;17:95107. https://doi.org/10.1111/0br.12334.

Temple NJ. A comparison of strategies to improve population diets:
government policy versus education and advice. J Nutr Metab.
2020;2020:5932516.

Swinburn B, Egger G, Raza F. Dissecting obesogenic environments: the
development and application of a framework for identifying and prioritiz-
ing environmental interventions for obesity. Prev Med (Baltim). 1999;29(6
1):563-70.

. Diez J, Gullén P, Vazquez MS, Alvarez B, Martin M del P, Urtasun M, et al. A

community-driven approach to generate urban policy recommendations
for obesity prevention. Int J Environ Res Public Health. 2018;15(4):1-15.
Townshend T, Lake A. Obesogenic environments: current evidence of

the built and food environments. Perspect Public Heal. 2017;137(1):38-
44. Available from: https://pubmed.ncbi.nlm.nih.gov/28449616/.
Bentham J, Di Cesare M, Bilano V, Bixby H, Zhou B, Stevens GA, et al.
Worldwide trends in body-mass index, underweight, overweight, and

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Page 150f 17

obesity from 1975 to 2016: a pooled analysis of 2416 population-based
measurement studies in 128-9 million children, adolescents, and adults.
Lancet. 2017;390(10113):2627-42.

Swinburn B, Vandevijvere S. WHO report on ending childhood obesity
echoes earlier recommendations. Public Health Nutr. 2016;19(1):1-2.
Spinelli A, Buoncristiano M, Kovacs VA, Yngve A, Spiroski |, Obreja G,

et al. Prevalence of severe obesity among primary school children in 21
European countries. Obes Facts. 2019;12(2):244-58.

UNICEF. The State of the World's Children 2019. Children, food and
nutrition: growing well in a changing world. New York: UNICEF; 2019.

p. 24. Available from: https://www.unicef.org/media/60811/file/SOWC-
2019-Exec-summary.pdf.

Llorens-Ivorra C, Arroyo-Bafuls |, Quiles-lzquierdo J, Richart-Martinez M.
Evaluation of school menu food balance in the Autonomous Com-
munity of Valencia (Spain) by means of a questionnaire. Gac Sanit.
2018;32(6):533-8.

Abarca-Gomez L, Abdeen ZA, Hamid ZA, Abu-Rmeileh NM, Acosta-Caza-
res B, Acuin C et al. NRFC (NCD-R. Worldwide trends in body-mass index,
underweight, overweight, and obesity from 1975 to 2016: a pooled
analysis of 2416 population-based measurement studies in 128-9 million
children, adolescents, and adults. Lancet. 2017;390(10113):2627-42.
WHO Regional Office for Europe. WHO European Childhood Obesity
Surveillance Initiative. 2014. Available from: https://www.euro.who.int/__
data/assets/pdf_file/0004/258781/COSI-report-round-1-and-2_final-for-
web.pdf. Cited 2021 Apr 15.

Garrido-Miguel M, Cavero-Redondo |, Alvarez-Bueno C, Rodriguez-
Artalejo F, Moreno LA, Ruiz JR, et al. Prevalence and trends of overweight
and obesity in European children from 1999 to 2016: a systematic review
and meta-analysis. JAMA Pediatr. 2019;173(10).

Agencia Espanola de Seguridad Alimentaria y Nutricién. Ministerio de
Consumo. Estudio ALADINO 2019: Estudio sobre Alimentacion, Actividad
Fisica, Desarrollo Infantil y Obesidad en Espafia 2019. Agencia Espaiola
Segur Aliment y Nutr Minist Consum. 2020;110(9):1689-99.
Directorate-General for Health Planning. Health status, health-related
behaviours and health service utilisation in Catalonia: ESCA 2019 main
results. Executive summary. 2021;2020:1-17.

Birch LL. Development of food acceptance patterns in the first years of
life. Proc Nutr Soc. 1998;57(4):617-24.

Mikkild V, Rasénen L, Raitakari OT, Pietinen P, Viikari J. Consistent dietary
patterns identified from childhood to adulthood: the cardiovascular risk
in young finns study. 2021; https://doi.org/10.1079/BJN20051418

Fisk CM, Crozier SR, Inskip HM, Godfrey KM, Cooper C, Robinson SM.
Influences on the quality of young children’s diets: The importance of
maternal food choices. Br J Nutr. 2011;105(2):287-96.

Kuzbicka K, Rachori D. Bad eating habits as the main cause of obesity
among children. Pediatr Endocrinol Diabetes Metab. 2013;19(3):106-10.
PMID: 25577898. Available at: https://pubmed.ncbi.nim.nih.gov/25577
898/.

Welker E, Lott MSM. The school food environment and obesity preven-
tion: progress over the last decade. Curr Obes Rep. 2016;5:145-55.
https://doi.org/10.1007/513679-016-0204-0.

Hodder RK, O'Brien KM, Tzelepis F, Wyse RJ, Wolfenden L. Interventions for
increasing fruit and vegetable consumption in children aged five years
and under. Cochrane Database Syst Rev. 2020,2020(5).

Food and Agriculture Organization and World Health Organization. Nutri-
tion guidelines and standards for school meals. 2019. p. 1-110.

World Health Organization. Food and nutrition policy for schools. Food
and nutrition policy for schools: a tool for the development of school
nutrition programmes in the European Region. Copenhagen; 2006. Avail-
able from: http://www.euro.who.int/data/assets/pdffile/0019/%0A152
218/E89501.pdf?ua=1.

Langford R, Bonell C, Jones H, Pouliou T, Murphy S, Waters E, et al. The
World Health Organization’s health promoting schools framework: a
cochrane systematic review and meta-analysis. BMC Public Health.
2015;15(1):1-15.

Committee on Nutrition Standards for National School Lunch and Break-
fast Programs. School meals. In: Stallings VA, Suitor CW, CLT, editors. Insti-
tute of Medicine. Washington: IOM (Institute of Medicine); 2010. Available
from: http://nap.edu/12751.

Nishida C, Uauy R, Kumanyika S, Shetty P. The Joint WHO/FAO

expert consultation on diet, nutrition and the prevention of chronic


https://pubmed.ncbi.nlm.nih.gov/2124402/
https://doi.org/10.1016/S0140-6736(11)60679-X
https://doi.org/10.1016/S0140-6736(11)60679-X
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(12)61766-8/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(12)61766-8/fulltext
https://www.sciencedirect.com/journal/the-lancet/vol/384/issue/9945
https://www.sciencedirect.com/journal/the-lancet/vol/384/issue/9945
http://www.aecosan.msssi.gob.es/AECOSAN/docs/documentos/seguridad_alimentaria/gestion_riesgos/Informe_ENALIA2014_FINAL.pdf
http://www.aecosan.msssi.gob.es/AECOSAN/docs/documentos/seguridad_alimentaria/gestion_riesgos/Informe_ENALIA2014_FINAL.pdf
https://doi.org/10.1007/s00394-018-1676-3
http://circ.ahajournals.org
https://doi.org/10.1016/j.maturitas.2011.08.005
https://doi.org/10.1016/j.maturitas.2011.08.005
https://www.ncbi.nlm.nih.gov/books/NBK299575/
https://www.ncbi.nlm.nih.gov/books/NBK299575/
https://doi.org/10.3310/hta19430
https://doi.org/10.1111/obr.12334
https://pubmed.ncbi.nlm.nih.gov/28449616/
https://www.unicef.org/media/60811/file/SOWC-2019-Exec-summary.pdf
https://www.unicef.org/media/60811/file/SOWC-2019-Exec-summary.pdf
https://www.euro.who.int/__data/assets/pdf_file/0004/258781/COSI-report-round-1-and-2_final-for-web.pdf
https://www.euro.who.int/__data/assets/pdf_file/0004/258781/COSI-report-round-1-and-2_final-for-web.pdf
https://www.euro.who.int/__data/assets/pdf_file/0004/258781/COSI-report-round-1-and-2_final-for-web.pdf
https://doi.org/10.1079/BJN20051418
https://pubmed.ncbi.nlm.nih.gov/25577898/
https://pubmed.ncbi.nlm.nih.gov/25577898/
https://doi.org/10.1007/s13679-016-0204-0
http://www.euro.who.int/data/assets/pdffile/0019/%0A152218/E89501.pdf?ua=1
http://www.euro.who.int/data/assets/pdffile/0019/%0A152218/E89501.pdf?ua=1
http://nap.edu/12751

Blanquer-Genovart et al. BMIC Public Health

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

(2022) 22:2173

diseases: process, product and policy implications. Public Health Nutr.
2004;7(1a):245-50.

Story M, Kaphingst KM, Robinson-O'Brien R, Glanz K. Creating healthy
food and eating environments: policy and environmental approaches.
Annu Rev Public Health. 2008;29(December):253-72.

Hollar D, Messiah SE, Lopez-Mitnik G, Hollar TL, Almon M, Agatston

AS. Healthier Options for Public Schoolchildren Program Improves
Weight and Blood Pressure in 6- to 13-Year-Olds. J Am Diet Assoc.
2010;110(2):261-7. https://doi.org/10.1016/j,jada.2009.10.029.

Bevans KB, Sanchez B, Teneralli R, Forrest CB. Children’s eating behavior:
the importance of nutrition standards for foods in schools. J Sch Health.
2011;81(7):424-9. Available from: https://pubmed.ncbi.nlm.nih.gov/
21668883/. Cited 2021 Apr 15.

Mozaffarian D, Afshin A, Benowitz NL, Bittner V, Daniels SR, Franch HA,

et al. AHA scientific statement population approaches to improve diet,
physical activity, and smoking habits a scientific statement from the
American Heart Association. 2012. Available from: http://circ.ahajournals.
org/lookup/suppl/doi:10.1161/CIR.0b013e318260a20b/-/DC1.

Nelson M, Breda J. School food and nutrition: developing the evidence
base for policy. Public Health Nutr. 2013;16(6):956-7.

Ogata BN, Hayes D. Position of the academy of nutrition and dietetics:
Nutrition guidance for healthy children ages 2 to 11 years. J Acad Nutr
Diet. 2014;114(8):1257-76.

Dudley DA, Cotton WG, Peralta LR. Teaching approaches and strategies
that promote healthy eating in primary school children: a systematic
review and meta-analysis. Int J Behav Nutri Phys Activ. 2015;12:28.
Benjamin-Neelon SE. Position of the academy of nutrition and

dietetics: benchmarks for nutrition in child care. J Acad Nutr Diet.
2018;118(7):1291-300.

Micha R, Karageorgou D, Bakogianni |, Trichia E, Whitsel LP, Story M,

et al. Effectiveness of school food environment policies on children’s
dietary behaviors: a systematic review and meta-analysis. PLoS ONE.
2018;13(3):1-27.

Rico-Sapena N, Galiana-Sanchez ME, Bernabeu-Mestre J, Trescastro-Lopez
EM, Vasallo JM. Effects of an alternative program to promote healthy eat-
ing in school canteen. Cienc e Saude Coletiva. 2019,24(11):4071-82.
Marcano-Olivier M, Pearson R, Ruparell A, Horne PJ, Viktor S, Erjavec M. A
low-cost behavioural nudge and choice architecture intervention target-
ing school lunches increases children’s consumption of fruit: a cluster
randomised trial. Int J Behav Nutr Phys Act. 2019;16(1):1-9.

World Health Organization. EU Action Plan on Childhood. 2014. Available
from: http://www.who.int/dietphysicalactivity/childhood_consequenc
es/en. Cited 2021 Apr 13.

Chaudhary A, Sudzina F, Mikkelsen BE. Promoting healthy eating among
young people—a review of the evidence of the impact of school-based
interventions. Nutrients. 2020;12(9):1-34.

Ministerio de Educacion y Ciencia. Orden de 30 de octubre de 1992 por
la que se establecen los elementos basicos de los informes de evaluacion
de las ensefanzas de Régimen General reguladas por la Ley Orgénica
1/1990, de 3 de octubre, de Ordenacién General del Sistema Educativo,
asi como . Boletin Of del Estado. 1992;1992(271):37951-85.

Diari Oficial de la Generalitat de Catalunya. DECRET 160/1996, de 14 de
maig, pel qual es regula el servei escolar de menjador als centres docents
publics de titularitat del Departament d’Ensenyament. Vol. 2208, Diari Ofi-
cial de la Generalitat de Catalunya. 1996. Departament d’Ensenyament;
1996. Available from: https://portaljuridic.gencat.cat/eli/es-ct/d/1996/05/
14/160

Ministerio de la Presidencia Relaciones con las Cortes y Memoria
Democrética de Espafa. Ley 17/2011, de 5 de julio, de seguridad alimen-
taria y nutricion. Boletin Of del Estado. 2011;160:71283-319. Available
from: https://www.boe.es/eli/es/I/2011/07/05/17.

Ministerio de Educacion. Ministerio de Sanidad, Politica Social e Igualdad.
Documento de consenso sobre la alimentacién en los centros educa-
tivos. 2010. Available from: https://www.aesan.gob.es/AECOSAN/docs/
documentos/nutricion/educanaos/documento_consenso.pdf.

Raulio S, Roos E, Préttald R. School and workplace meals promote healthy
food habits. Public Health Nutr. 2010;13(6 A):987-92.

Tilles-Tirkkonen T, Pentikdinen S, Lappi J, Karhunen L, Poutanen K,
Mykkdnen H. The quality of school lunch consumed reflects overall eat-
ing patterns in 11-16-year-old schoolchildren in Finland. Public Health
Nutr. 2011;14(12):2092-8.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

Page 16 of 17

Zurriaga O, Quiles Izquierdo J, Gil Costa M, Anes Y, Quiones C, Mar-
golles M, et al. Factors associated with childhood obesity in Spain. the
OBICE study: a case-control study based on sentinel networks. Public
Health Nutr. 2010;14(6):1105-13.

Monsalve L. La Promocion y Educacion para la Salud desarrollada
desde los centros educativos como herramienta clave de las interven-
ciones de salud. Rev Int Ciencias Humanas. 2012;1(2):65-82.

Lavall MJ, Blesa J, Frigola A, Esteve MJ. Nutritional assessment of

the school menus offered in Spain’s Mediterranean area. Nutrition.
2020;78:110872.

Agencia de Salut Publica de Catalunya. Lalimentacio saludable en
I'etapa escolar. Guia per a families i escoles. Catalunya A de SP de, edi-
tor. Barcelona; 2020. 86 p.

World Health Organisation. Cancer: carcinogenicity of the consump-
tion of red meat and processed meat. 2015. Available from: https://
www.who.int/features/qa/cancer-red-meat/es/.

Appel LJ, Lichtenstein AH, Callahan EA, Sinaiko A, Van Horn L, Whitsel L.
Reducing sodium intake in children: a public health investment. J Clin
Hypertens. 2015;17(9):657-62.

Campos Diaz J, Rodriguez Alvarez C, Calvo Pacheco M, Arévalo Morales
MP, Sierra Lépez A, Arias RA. Valoracién nutricional de los menus
escolares de los colegios publicos de la isla de Tenerife. Nutr Hosp.
2008;23(1):41-5.

Gaspar TV, Calle S del P de la, Moreno ER, Torres JMA, Varela-Moreiras
G, Vives CC. Programa de comedores escolares de la comunidad de
Madrid. Nutr Hosp. 2016;33(5):1108-15.

Martinez AB, Caballero-Plasencia A, Mariscal-Arcas M, Velasco J, Rivas A,
Olea-Serrano F. Estudio de los menus escolares servidos en colegios de
Granada. Nutr Hosp. 2010;25(3):394-9.

World Health Organization. Guideline: Sodium intake for adults

and children. World Health Organization. 2012. p. 1-56. Available

from: https://www.who.int/publications/i/item/9789241504836.
Abadia Lasilla L, Urtiaga Martin C, Azpiri Luzar M, Borde Lekona B, Dor-
ronsoro Iraeta M, Larrafaga Padilla |, et al. Cumplimiento de los indi-
cadores NAOS en los menuUs escolares de Gipuzkoa: Curso 2011/2012.
Rev Esp Nutr Comunitaria. 2015;21(3):2-9.

Castro M. Evaluacién de menus escolares de Andalucia. 2010. p.

63. Available from: http://www.juntadeandalucia.es/educacion/webpo
rtal/ishare-servlet/content/5a090012-aa45-4686-bdf5-9c611f6d44e4.
Diez-Gonzalez S, Bernardo CR, Alonso OA, Cruz M, Diez G, Diaz A, et al.
Evaluation of variety and quality in the school menus of Asturias . 2015
/2016 La obesidad y el sobrepeso en la infancia aumentan las probabi-
lidades de padecer diabetes y enfermedades cardio. 2018;92:1-12.
Berradre-Sdenz B, Royo-Bordonada MA, Bosqued MJ, Moya MA, Lépez
L. Menu escolar de los centros de ensefianza secundaria de Madrid:
Conocimiento y cumplimiento de las recomendaciones del Sistema
Nacional de Salud. Gac Sanit. 2015;29(5):341-6. https://doi.org/10.
1016/j.gaceta.2015.04.009.

Llorens CAM. Valoracién nutricional de los menus escolares en la
comarca de la Marina Alta. Viure en Salut. 2007;75:11-20.

Fundacién Eroski. MenuUs escolares: ;ha mejorado su calidad? Rev
Consum. 2012;32-5. https://revista.consumer.es/portada/menus-escol
ares-ha-mejorado-su-calidad.html.

Arroyo-Fernandez G, Paya-Molina J, Subiela Escribéd A, Cremades-
Bernabeu A, Jiménez-Lopez A, Molina-Navarro J, et al. Evaluacion de un
programa de valoracion de menus escolares en el Departamento de
Salud de Elda (Alicante). Rev Esp Nutr Comunitaria. 2012;18(1):6-11.
Beltran-De Miguel B, Caballero-Trevifio C, Cuadrado-Vives C. Influencia
de un programa local de comedores escolares: Evolucion de la oferta
de verduras y hortalizasen los menus (2004-2008). Nutr Clin y Diet
Hosp. 2011;31(1):20-7.

Gobierno del Principado de Asturias. Programa Alimentacion Saludable
y de Produccioén Ecolégica en los Comedores Escolares de Asturias.
Informe de un grupo de trabajo. 2011. Available from: https://www.
educastur.es/-/programa-alimentaci%C3%B3n-saludable-y-de-produ
CCi%C3%B3n-ecol%C3%B3gica-en-los-comedores-escolares-de-astur
ias?redirect=%2Fcentros%2Forganizacion-de-centros%2Fservicios-de-
centro%2Fcomedores.

De Mateo SB, Martin MAC, Sainz BO, Enciso LC, De La Cruz MS, De
Miguelsanz JMM, et al. Disefo y aplicacién de un cuestionario de
calidad dietética de los menus escolares. Nutr Hosp. 2015;31(1):225-35.


https://doi.org/10.1016/j.jada.2009.10.029
https://pubmed.ncbi.nlm.nih.gov/21668883/
https://pubmed.ncbi.nlm.nih.gov/21668883/
http://circ.ahajournals.org/lookup/suppl/doi:10.1161/CIR.0b013e318260a20b/-/DC1
http://circ.ahajournals.org/lookup/suppl/doi:10.1161/CIR.0b013e318260a20b/-/DC1
http://www.who.int/dietphysicalactivity/childhood_consequences/en
http://www.who.int/dietphysicalactivity/childhood_consequences/en
https://portaljuridic.gencat.cat/eli/es-ct/d/1996/05/14/160
https://portaljuridic.gencat.cat/eli/es-ct/d/1996/05/14/160
https://www.boe.es/eli/es/l/2011/07/05/17
https://www.aesan.gob.es/AECOSAN/docs/documentos/nutricion/educanaos/documento_consenso.pdf
https://www.aesan.gob.es/AECOSAN/docs/documentos/nutricion/educanaos/documento_consenso.pdf
https://www.who.int/features/qa/cancer-red-meat/es/
https://www.who.int/features/qa/cancer-red-meat/es/
https://www.who.int/publications/i/item/9789241504836
http://www.juntadeandalucia.es/educacion/webportal/ishare-servlet/content/5a090012-aa45-4686-bdf5-9c611f6d44e4
http://www.juntadeandalucia.es/educacion/webportal/ishare-servlet/content/5a090012-aa45-4686-bdf5-9c611f6d44e4
https://doi.org/10.1016/j.gaceta.2015.04.009
https://doi.org/10.1016/j.gaceta.2015.04.009
https://revista.consumer.es/portada/menus-escolares-ha-mejorado-su-calidad.html
https://revista.consumer.es/portada/menus-escolares-ha-mejorado-su-calidad.html
https://www.educastur.es/-/programa-alimentaci%C3%B3n-saludable-y-de-producci%C3%B3n-ecol%C3%B3gica-en-los-comedores-escolares-de-asturias?redirect=%2Fcentros%2Forganizacion-de-centros%2Fservicios-de-centro%2Fcomedores
https://www.educastur.es/-/programa-alimentaci%C3%B3n-saludable-y-de-producci%C3%B3n-ecol%C3%B3gica-en-los-comedores-escolares-de-asturias?redirect=%2Fcentros%2Forganizacion-de-centros%2Fservicios-de-centro%2Fcomedores
https://www.educastur.es/-/programa-alimentaci%C3%B3n-saludable-y-de-producci%C3%B3n-ecol%C3%B3gica-en-los-comedores-escolares-de-asturias?redirect=%2Fcentros%2Forganizacion-de-centros%2Fservicios-de-centro%2Fcomedores
https://www.educastur.es/-/programa-alimentaci%C3%B3n-saludable-y-de-producci%C3%B3n-ecol%C3%B3gica-en-los-comedores-escolares-de-asturias?redirect=%2Fcentros%2Forganizacion-de-centros%2Fservicios-de-centro%2Fcomedores
https://www.educastur.es/-/programa-alimentaci%C3%B3n-saludable-y-de-producci%C3%B3n-ecol%C3%B3gica-en-los-comedores-escolares-de-asturias?redirect=%2Fcentros%2Forganizacion-de-centros%2Fservicios-de-centro%2Fcomedores

Blanquer-Genovart et al. BMIC Public Health

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

(2022) 22:2173

Sancho-Urriarte P, Cirarda Larrea FB, Alonso SV. Caracteristicas nutricion-
ales de los menus escolares en Bizkaia (Pafs Vasco, Espafa) durante el
curso 2012/2013. Nutr Hosp. 2015;31(3):1309-16. Available from: https://
www.sciencedirect.com/journal/the-lancet/vol/384/issue/9945.

Seiquer |, Haro A, Cabrera-Vique C, Mufioz-Hoyos A, Galdé G. Evaluacion
nutricional de los menus servidos en las escuelas infantiles municipales
de Granada. An Pediatr. 2016;85(4):197-203.

Zulueta B, Xarles Irastorza |, Garcia Z, Vitoria JC. Perfil nutricional come-
dores.pdf. Vol. 26, Nutricion Hospitalaria. 2011. p. 1183-7.

Castro M, Rios-Reina R, Ubeda C, Callején RM. Evaluacion de menus
ofertados en comedores escolares: comparacion entre colegios publicos,
privados y concertados. Rev Nutr. 2016;29(1):97-108.

Micé-Pascual L, Vinuesa JM, Del Castillo JMS. Validaciénde los menus
escolares de acuerdo a los estdndares recomendados. Rev Esp Nutr
Comunitaria. 2013;19(3):159-65.

Lock K, Pomerleau J, Causer L, Altmann DR, McKee M. The global burden
of disease attributable to low consumption of fruit and vegetables:
Implications for the global strategy on diet. Bull World Health Organ.
2005;83(2):100-8.

Moore L, De Silva-Sanigorski A, Moore SN. A socio-ecological per-
spective on behavioural interventions to influence food choice in
schools: Alternative, complementary or synergistic? Public Health Nutr.
2013;16(6):1000-5.

Aranceta Bartrina J, Pérez Rodrigo C, Santolaya Jiménez J, Gondra Rezola
J, Sontolaya J, Amézaga |, et al. El Proyecto PERSEO en Bilbao: evaluacion
preliminar. Rev Esp Nutr Comunitaria. 2013;19(2):88-97.
Morales-Sudrez-Varela M, Ruso Julve C, Llopis GA. Comparative study of
lifestyle: eating habits, sedentary lifestyle and anthropometric develop-
ment in spanish 5-to 15-yr-olds. Iran J Public Health. 2015;44(4):486-94.
Rodriguez Huertas E, Solana Moreno MI, Rodriguez Espinosa F, Rodriguez
Moreno MJ, Aguirre Rodriguez JC, Alonso RM. Programa CASERIA (Cues-
tionario hébitos Saludables en Primaria). Respuestas de escolares de 6 a
10 anos de edad. SEMERGEN. 2012;38(5):265-77.

Vergara D, Rios-Reina R, Ubeda C, Escudero-Gilete MLCR. Mens ofertados
en centros de educacion infantil de Sevilla: adecuacion a criterios nutri-
cionales y a las recomendaciones dietéticas. Nutr Hosp. 2016;33(4):671-7.
Ramos P, Nortia J, Ortiz M, Judrez O, Antdn A, Manera M, et al. Evaluacion
de los comedores escolares de Barcelona. Nutr Clinica y Dietética Hosp.
2020;40(4):116-24.

Levin KA. Urban-rural differences in adolescent eating behaviour: a multi-
level cross-sectional study of 15-year-olds in Scotland. Public Health Nutr.
2014;17(8):1776-85.

McCormack LA, Meendering J. Diet and physical activity in Rural vs Urban
children and adolescents in the United States: a narrative review. J Acad
Nutr Diet. 2016;116(3):467-80. https://doi.org/10.1016/jjand.2015.10.024.
McCormack L, Wey H, Meendering J, Specker B. Differences in physical
activity and diet patterns between non-rural and rural adults. Nutrients.
2018;10(11):1-15.

Yang Y, Hu XM, Chen TJ, Bai MJ. Rural-urban differences of dietary
patterns, overweight, and bone mineral status in Chinese students.
Nutrients. 2016;8(9):537.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 17 of 17

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://www.sciencedirect.com/journal/the-lancet/vol/384/issue/9945
https://www.sciencedirect.com/journal/the-lancet/vol/384/issue/9945
https://doi.org/10.1016/j.jand.2015.10.024

	School Menu Review Programme (PReME): evaluation of compliance with dietary recommendations during the period 2006–2020 in Catalonia
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Study design
	Sources of information
	Study variables
	Statistical analysis

	Results
	Discussion
	Compliance with PReME indicators
	Indicators based on the type of school category
	Indicators based on the type of cafeteria management
	Compliance with recommended food frequencies
	Comparison between phase 1 and phase 2
	Special menus
	Strengths and limitations

	Conclusions
	Acknowledgements
	References


