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Resumen
Introducción: en escolares mexicanos el consumo de verduras y frutas y (VyF) es menor del 25% de la cantidad recomendada por la Organi-
zación Mundial de la Salud.

Objetivos: evaluar la efectividad de una campaña de promoción del consumo de VyF en niños de escuelas urbanas de Hidalgo, México.

Métodos: se realizó un ensayo comunitario no contralado en 226 escolares de una escuela privada y una pública; se diseñó y distribuyó 
material impreso de promoción del consumo de VyF entre la población escolar; se facilitó el acceso a VyF mediante una planifi cación y venta en 
establecimientos de consumo escolar, y se supervisó el consumo por los profesores.

Resultados: al fi nalizar la intervención, se incrementó el consumo de verduras en 50 g y el de agua simple en 100 ml (T-test, p < 0,05); se 
aumentó signifi cativamente la proporción de escolares que identifi caban los benefi cios en su salud del consumo de VyF (68% inicial, 87% fi nal) 
y se logró mayor apoyo de los padres de familia (61% inicial, 92% fi nal).

Conclusiones: una campaña de promoción y mejoramiento del acceso a verduras, frutas y agua en el contexto escolar, que cuente con el apoyo 
de padres de familia y profesores, puede favorecer una alimentación más saludable en la escuela.

Abstract
Introduction: In Mexican school-age children the consumption of vegetables and fruits (V&F) is less than 25% of the amount recommended 
by the World Health Organization.

Objectives: Evaluate the effectiveness of a promotion campaign about the consumption of V&F in urban school children from Hidalgo, Mexico.

Methods: A non controlled community trial in 226 school-age children from private and public schools was conducted, we designed and dis-
tributed printed material for promoting the consumption of V&F among the school population, access to V&F was provided through planning and 
sales at school stores, and consumption was supervised by the teachers.

Results: At the end of the intervention vegetable consumption increased by 50 g and plain water in 100 mL (T-test, p < 0.05); the proportion 
of school-age children who identifi ed the health benefi ts of the consumption of V&F increased signifi cantly (68% initial, 87% fi nal) and greater 
support from parents (61% initial, 92 fi nal%) was achieved.

Conclusions: A promotion campaign and improved access to vegetables, fruits and water in the school environment which is supported by 
parents and teachers can encourage healthier eating at school.
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INTRODUCTION

Regular consumption of vegetables and fruits (V&F) could pre-
vent 60% of the burden of chronic non-communicable diseases 
(CNCDs), such as obesity, diabetes, cardiovascular disease and 
several types of cancer (1); scientific evidence suggests that con-
sumption of at least 400 grams of V&F a day, is associated with 
decreased risk of these diseases (2,3). A varied consumption of 
V&F can prevent micronutrient deficiencies, such as iron, and 
vitamins A, C and B12; provide a sufficient quantity of dietary 
fiber and non nutrient essential substances; in addition, V&F con-
sumption can create a feeling of fullness, thereby reducing the 
total calorie intake (2).

The Mexican population has one of the lowest rates of fruit and 
vegetable consumption in Latin America, on average their consump-
tion does not exceed 110 grams per day and only 30% of the Mex-
ican population has an adequate intake of V&F (1). According to the 
United Nations Organization for Food and Agriculture (FAO); Chile, 
Mexico and Brazil have an offer of V&F in their markets of more than 
146 kilos/person/year, whereas in other countries it ranges between 
80 to 138 kilos, so in Mexico V&F availability is sufficient, varied and 
accessible in most regions of the country. The causes of low con-
sumption have not been sufficiently studied but a change in eating 
patterns has been identified in almost the entire population which is 
increasingly oriented towards the consumption of processed foods 
with high energy density, high in saturated fats, sugar, salt and low in 
dietary fiber, which could be contributing to this lower consumption 
(4). This eating lifestyle, along with physical inactivity, is a global 
problem which largely explains the high prevalence of obesity and 
CNCDs existing in most countries (5).

Various initiatives have been launched to promote the con-
sumption of V&F; as the “5 a Day” program, aimed at increasing 
the average consumption to five or more servings per day of V&F 
among the United States population. Currently, this initiative is 
implemented in more than forty countries and has the support 
of international organizations such as WHO and the International 
Association for Cancer Research; it performs various actions, such 
as advertising campaigns and specific activities in schools, work-
places or supermarkets to ensure that people know and assume 
the importance of eating five or more daily servings of fruits and 
vegetables (6). Different evaluations of the “5 a Day” program 
have reported an increase between 0.2 and 1.7 servings per day 
in the consumption of vegetables and fruits in various population 
groups. This initiative has been taken by the World Health Organ-
ization (WHO) in its Global Strategy on Diet, Physical Activity and 
Health, 2004, creating a joint initiative to promote V&F, guiding 
sustainable measures at community, national and global level, 
which, taken as a whole, lead to reduced risk for CNCDs through 
increased consumption of V&F (8).

In the state of Hidalgo, Mexico, an evaluation conducted in 
2010 reported that only a third of school-age children carried an 
average of 200 g of V&F in their school snack, and three out of 
ten children were overweight or obese (9). From this diagnosis, 
different intervention strategies have been implemented to pro-
mote the consumption of healthy foods, reduce sedentary lifestyle 

and prevent the risk of obesity and chronic diseases in school-
age children from public and private schools; so the purpose of 
this research was to evaluate the effectiveness of a campaign to 
promote the consumption of vegetables and fruits in children from 
urban schools in Hidalgo, Mexico.

DATA AND METHODS

STUDY DESIGN

We conducted a non controlled community trial comparing 
the results of the effect studied in the same group of individuals 
before and after receiving the intervention (10). Students from 
first to sixth grade from a private and a public elementary school 
in the 2014-2015 school year located in an urban area from the 
municipality of Tula, in the state of Hidalgo, Mexico, participated.

POPULATION AND SAMPLE

A sample size was calculated to find significant differences 
in consumption of 50 grams of vegetables between the initial 
(before) and final (after) evaluation of the intervention; an aver-
age consumption of V&F of 200 grams in the school snack as 
reported in the study of Nutritional Profile of School-age children 
of Hidalgo 2010 (9), and a standard deviation of 30 grams in 
each measurement (two measurements of the same subject), an 
precision of 0.05 and a power of 0.80 was considered; thus it 
was determined that 6 school-age children were required in each 
group and grade from each school (11). The private school had 
23 groups and the public school 18 groups, giving a total of 246 
school children. School children were selected randomly from 
the list provided by the teachers of each group, three men and 
three women who at the time of the initial evaluation were present 
were selected, otherwise we proceeded to select another student, 
and we implemented the evaluation tools to these children at the 
beginning and end of the intervention. In the sample we included 
the school children who agreed to participate and who had the 
informed consent from their parents, who did not have any dis-
ease that interfered with the results, and that his attendance was 
at least 80% during the term of the intervention.

DESIGN OF THE INTERVENTION

In figure 1, the stages of the design intervention to promote the 
consumption of vegetables and fruits (V&F) in the school setting 
are presented.

Stage 1. Formative research

We applied a questionnaire to all pupils in the second, third 
and fourth grade of the selected schools; in the first question 
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they were presented with three options to choose a motto that 
would motivate them to increase their intake of V&F at school; in 
questions 2 and 3, they were asked to write down five vegetables 
and five fruits they would like to eat at school, and finally they 
were asked if they would be willing to participate in a campaign 
to promote the consumption of V&F at school. For the applica-
tion of the instrument, trained personnel went to each classroom, 
gave the children the printed questionnaire and the instructions 
to answer the questions individually.

At this stage, 72% of the students selected the motto Choose to 
Be Healthy! Eat vegetables and fruits, as the highlight of the cam-
paign to encourage the consumption of V&F at school. Vegetables 
and fruits that were located in the preference of school children 
were: carrots (84%), broccoli (63%), cucumber (63%), lettuce (52%) 
and tomatoes (34%); and fruits were: apple (74%), banana (55%), 
watermelon (45%), orange (42%), mango (38%), grapes (36%) and 
strawberries (32%). 97% of school children who were surveyed said 
they would be willing to participate in a campaign promoting the 
consumption of vegetables and fruits in school.

With this information the expert team conformed by marketing, 
nutrition and psychology professionals created the messages to 
promote V&F taking into account social marketing elements test-
ed in other interventions: provide basic and practical concepts 
based on scientific evidence, avoid confusion and bad information, 
generate significant messages that were client centered and with 
relevance of content according to the opinion of teachers and 
school principals (12,13). This resulted in a brochure with key 

information that gave answers to simple questions that school 
children would make themselves about the consumption of vege-
tables and fruits: Why should we eat vegetables and fruits?, How 
can I increase the consumption of vegetables and fruits at school 
and at home?, Why should I disinfect vegetables and fruits?, and, 
How many vegetables and fruits should I eat a day?; plus some 
good tips were added to enhance the flavor of V&F and the con-
sumption of drinking water. According to consumer preferences 
of V&F detected, a daily planning of the type of vegetables and 
fruits with the amount in home measures that the children should 
bring as lunch was defined, recommending vegetables three days 
a week and fruit two days a week, for three weeks, and the fourth 
week as free choice.

We performed a test of the promotional material with the same 
children that were interviewed; teachers were asked to distribute 
the brochure in class, the children read the information and iden-
tified the words which were difficult to understand and expressed 
what the images and the campaign motto represented to them. 
An observer of the research team recorded the suggestions so a 
team of experts could make relevant adjustments in consensus.

Stage 2. Implementation of the campaign

The promotional campaign is a 30-minute session to raise 
awareness with all groups of students and teachers involved, 
where they were given the diffusion material (brochure) and 

Stage I
Formative 
research

Stage II
Implementation of 

the campaign 

Stage III
Evaluation before 

and after 

Questionnaire in schoolchildren for material promotion design

– � Definition of campaing slogan
– � Likes and preferences of V&F
– � Disposition to participate
– � Piloting of the promotional material

Promotion campaing

– � Schoolchildren and teachers were sensitized
– � Distribution of material with planification of V&F
– � Promotion and sale of V&F on school stores 
– � Teachers monitored the V&F consumption 

F&V consumption by schoolchildren

– � Quantificación of V&F and drinks
– � Questionnaire to assess consumption of V&F

Figure 1. 

Design of campaign promo-
tion consumption of vegeta-
bles and fruits (V&F) in the 

school context.
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their content was explained, as well as daily planning of the 
type of vegetable and/or fruit that the children should bring to 
school in their lunch box to eat at school for three weeks; for 
the fourth week the school children together with the teacher 
agreed on the V&F they would consume each day. Those respon-
sible for the school stores of both schools, placed a promotional 
notice in a visible place to encourage the consumption of V&F in 
their business (canvas of 92 cm x 142 cm) and were instructed 
to promote each day, the vegetable and/or fruit indicated in the 
daily planning, so in case the children did not bring it from home, 
they could have access to it. During the three months of the 
campaign, teachers monitored the V&F as well as the beverage 
the school children carried in their lunchbox every day.

Stage 3. Evaluation before and after

At the beginning (before) and ending (after) of the interven-
tion an evaluation was performed on the sample of selected 
school children. The evaluation was made in one day and con-
sisted in the weighing of V&F, recording the amount and type 
of drinks they brought from their home for lunch, and applying 
an individual questionnaire to assess consumption of V&F. The 
weight of V&F was measured on a scale for weighing food 
from the brand SECA, model 852; once the weight was dis-
played, the value in grams was entered in the assessment tool; 
to ensure food safety in these procedures, the field staff used 
coif, face masks, gloves and disposable materials. The amount 
of the drinks in milliliters was recorded in accordance with 
the indications on the container or with a measuring cup; the 
beverages with water, but with no additives, were registered 
as plain water; registered as fruit juice were those containing 
sucrose mixed with any unprocessed fruit, and registered as 
flavored water or processed juice, the beverages containing 
flavorings and/or artificial sweeteners, plus any additives for 
preservation or stabilization. The assessment questionnaire 
about the consumption of V&F consisted of 5 questions, aimed 
at evaluating the frequency of consumption of V&F, consumer 
preference of V&F, health benefits from the consumption of 

V&F, purchase of V&F in school stores in case they did not 
bring them from home and parental support so the children 
could have access to V&F as well as their consumption.

DATA ANALYSIS

A descriptive analysis with percentages, averages and standard 
deviations of the total sample was performed by gender and type 
of school (private and public). McNemar test was applied to com-
pare responses related to the school children by gender and type 
of school; and the Student t test was used for related samples 
to compare means at the beginning and end of the intervention. 
A p < 0.05 value was considered significant. For the analysis 
STATA 12 statistical software was used.

ETHICAL CONSIDERATIONS

This research is part of the project Prevention of Overweight 
and Obesity in School Children of Hidalgo (PESOEH) approved 
by the Ethics Committee of the School of Health Sciences at the 
Autonomous University of Hidalgo, which is governed by principles 
for medical research involving human subjects (Declaration of 
Helsinki). In all cases we have an informed consent letter which 
was signed in due course by the parent or guardian and took into 
account the consent of the child to perform evaluations.

RESULTS

We analyzed data from a total of 226 school children from first 
to sixth grade; from the initial sample, 20 cases were eliminated 
for not having some of the criteria defined or for having incomplete 
data; 49.9% were male and the rest female, the age range was 
6 to 12 years, 56% of school children were from private schools 
and the rest from public schools (Table I).

In the total sample, in men and in public schools, an increase 
of more than 50 g (p < 0.05) was recorded in the intake of vege-

Table I. Vegetables, fruits and drinks average basal and final consumption at school 
context in the total sample by sex and school type

Total (n = 226) Men (n = 112) Women (n = 114) Private (n = 127) Public (n = 99)

Initial Final Initial Final Initial Final Initial Final Initial Final

Food g/day g/day g/day g/day g/day g/day g/day g/day g/day g/day
  Vegetables 74 ± 39* 128 ± 52* 69 ± 41* 130 ± 66* 81 ± 36 126 ± 44 73 ± 42 119 ± 50 76 ± 32* 137 ± 58*+

  Fruits 146 ± 92 140 ± 58 145 ± 80 135 ± 59 148 ± 66 145 ± 56 142 ± 62 141 ± 58 161 ± 74 139 ± 58

Drinks ml/day ml/day ml/day ml/day ml/day ml/day ml/day ml/day ml/day ml/day

  Plain water 503 ± 231* 597 ± 234* 532 ± 240* 613 ± 248* 487 ± 222 518 ± 211 488 ± 219* 534 ± 221* 544 ± 248* 617 ± 248*

  Fruit Water 488 ± 205* 531 ± 186* 518 ± 216 514 ± 145 441 ± 185 560 ± 244 425 ± 179 460 ± 103 548 ± 215 619 ± 229

 � Flavored water or 
industrialized juice

326 ± 92* 408 ± 132* 361 ± 98 436 ± 170 261 ± 60 388 ± 141 350 ± 110 420 ± 147 305 ± 78 393 ± 160

*p < 0.05 with T-test for related samples.
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tables, without any changes in the amount of fruits. In the total 
sample, in men and in private and public schools, a significant 
increase of 100 mL was found in the consumption of plain water. 
About the consumption of fruit water and flavored water or pro-
cessed juice, an increase in the amount consumed in the total 
sample was observed, but only 20% of school children consumed 
such beverages (Table I).

In the final evaluation a higher proportion of school children 
who consumed V&F on a daily basis in the total sample and in the 
private school (McNemar, p < 0.05) was recorded; and in these 
same school children a decrease in the proportion of those who 
consumed V&F, from 3 to 5 times a week (McNemar, p < 0.05) 
was recorded. No significant changes were observed in public 
schools (Fig. 2).

Generally speaking, 46% of school children mentioned they 
prefered to consume vegetables incorporated into a stew, with no 

significant differences at the beginning and end of the evaluation. 
In the private school a decrease of 9 points in the preference of 
consuming raw V&F, and an increase of 8 points in the preference 
of consuming cooked vegetables was recorded; while in the public 
school the preference for consuming raw vegetables increased 
by 8 points (McNemar, p < 0.05) (Table II). In the total sample, 
90% of school children said they prefered to consume V&F with 
lemon, chili and salt, and the rest with some seasoning such as 
cream or yogurt, without differences at the beginning and end of 
the evaluation (Table II).

In the final evaluation the proportion of school children who iden-
tified the health benefits from the consumption of V&F increased 
by 20 points (68% initial vs. 87 final%, McNemar, p < 0.05); for 
example they mentioned that V&F helps them in their develop-
ment and growth, protects them from diseases and contributes 
to their health, to have a proper and healthy diet, and because 

Figure 2. 

Frecuence of weekly consumption of vegetables 
and fruits (V&F) in the total sample of schoolchil-
dren and by school type.

Table II. Preference proportion of schoolchildren vegetables and fruit consumption in the 
total sample, by sex and school type

All (%) Men (%) Women (%) Private (%) Public (%)

Preference of 
consumption of V and F

Intial Final Intial Final Intial Final Intial Final Intial Final

Raw 25 24 27 26 26 27 30* 21* 19* 29*

Coooked 27 31 29 28 27 26 25* 33* 30 28

In stew 48 45 44 46 47 45 45 46 51 43

With chili, salt and lemon 88 87 86 88 89 88 91 89 91 93

With dressing, cream, or yogurt 12 13 14 12 11 12 9 11 9 7

p < 0.05 McNemar test for related samples.
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they provide energy, vitamins and minerals. In the final evaluation 
school children from private schools recorded a higher increase 
in the proportion of school children who selected correct answers 
on the health benefits from the consumption of V&F, compared to 
public schools (23% and 16%, respectively, McNemar, p < 0.05) 
(Fig. 3). In the final assessment the proportion of school children 
who reported buying vegetables and fruits (V&F) in school stores 
(ECE) in case they did not take them from home, increased 17 
points, (McNemar, p < 0.05). A twofold increase in the purchase 
of vegetables and fruits (V&F) in school stores (ECE) in private 
schools, compared to public schools (22% and 11%, respectively, 
McNemar, p < 0.05 was recorded) (Fig. 3). In the final assessment 
the proportion of students who indicated that their parents sup-
ported them to achieve the consumption of vegetables and fruits 
increased 31 points (McNemar, p < 0.05); in both types of schools 
the increase in this proportion was similar (Fig. 3).

DISCUSSION

In the school children who participated, a significant increase in 
vegetable consumption was registered, indicating that a campaign 
of short duration (3 months) informing about the health benefits of 
vegetables and fruits, promotes its consumption through planning 
based on tastes and preferences of children, facilitates access in 
school stores and which has the support of the school community, 
can be effective to promote the consumption of healthier foods 
at school. In similar interventions which disseminate information 
about the benefits of healthy snacks in children and parents are 
involved, the preferences of healthier food consumption have 
improved (14); but there is little evidence of the increase in the 
amount of vegetables consumed. In an intervention where teach-
ers were trained and parents were given informative workshops, 
only positive changes in knowledge and attitudes regarding V&F 
were observed, but there was not a significant increase in its 
consumption, which indicates that to make a quantitative impact 
it is necessary to modify the environment of school feeding (15), 
and would explain the significant increase in the consumption of 

vegetables found in this research, by facilitating access to vege-
tables and fruits in school stores and parents support.

It is much easier for children to consume fruits than vegetables 
(16); the latter are less accepted because of their neutral flavor 
and hard consistency, compared to fruits which are sweet and 
have a smooth consistency (17); which is an important point to 
note in this intervention that gave the same priority to V&F, but 
the significant increase was observed only in vegetables, probably 
because at the beginning of the intervention they were consumed 
in small quantities and variety. Other factors that determine the 
consumption of vegetables are the cost and time required in its 
preparation (18), so in this intervention we included vegetables 
that were available in local markets, and in the dissemination 
material we recommended parents to involve their children in 
buying, washing, disinfecting and preparing vegetables.

After the intervention, the participating school children con-
sumed on average 268 g of V&F, thereby achieving 70% of 
the daily intake recommended by the WHO, indicating that the 
environment generated in schools may be the most important 
factor for changing consumption patterns. This is confirmed by a 
study made in 5 countries where the socioeconomic level is not 
consistently associated with the consumption of V&F, but it was 
identified that the environment of the area where people live has 
the potential to influence in their behavior (19).

At the end of the intervention a significant increase in the con-
sumption of plain water was registered school children, indicating 
that monitoring the type of beverage they consume and a health-
ier environment in the school grounds can positively influence 
their consumption habits, as observed in an intervention made in 
school children in Mexico City, which promoted the modification 
of the environment and consumption of plain water (13).

Identifying the culinary preferences of consumption of vege-
tables and fruits in the population is very important to design 
promotion campaigns appropriate to the cultural practices. In this 
research it was a constant that half of the students mentioned 
that they prefer to consume vegetables incorporated into a stew, 
which could be determined by the cultural practices of the region, 
where it is common to consume soup-like dishes which feature 

Figure 3. 

Contributing factors to consume vegetables and 
fruits (V&F) at school context in the total sample 
and by school type.
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vegetables. In a study of culinary practices of women in Chiapas, 
Mexico, it was found that 77% of wild species of vegetables were 
boiled and 23% cooked (20), so in future interventions correct 
guidelines for cooking and preserving vegetables must be given, 
so that the school community benefits from their nutritional prop-
erties and health protection.

Generally speaking, school children in this study prefer to add 
lemon, chili and salt to enhance the flavor of V&F for its con-
sumption. This culinary practice is common among the Mexican 
population. It has been observed that the addition of a condiment 
or other food to enhance the flavor of fruits and vegetables is a 
facilitator for their consumption among children (21); however, it 
is recommended to moderate their consumption to avoid health 
risks due to high sodium intake (22), and the possible adverse 
effects of chili in the digestive tract of children (23). After the 
intervention, a higher proportion of school children identified the 
health benefits of consuming V&F, indicating that the messages 
of the printed material together with the planning action of the 
consumption of V&F can ease the appropriation of information by 
children. This has been observed in some interventions, where 
information is given but the means to adopt healthier behaviors 
are also provided (15).

Selling fruits and vegetables in school stores was an environ-
ment facilitator, an increase in the proportion of school children 
who bought their share of vegetables or fruits in these places was 
observed. It has been identified that one of the barriers to buying 
healthy food in schools is the low availability and high price, so 
the supply of healthy food and marketing strategies to increase 
consumption of these foods among school population must be 
increased. In a study made in Chile with the implementation of 
healthy kiosks in schools, a significant increase was achieved 
in buying fruits, milk, yogurt, juice and light juices, dried fruit, 
healthy sandwiches and fat free ice cream by school children 
who participated in the study as compared to control group (24).

In this intervention the proportion of school children who 
reported having the support of their parents to achieve the con-
sumption of vegetables and fruits in school increased; it has been 
found in other studies that parental encouragement can influence 
their children to consume V&F, providing them the food and con-
tinually encouraging them to consume them (25), so interventions 
aimed at promoting the consumption of vegetables and fruits in 
children must train parents and help them prepare more attractive 
dishes for their children.

A favorable aspect of this study was to include the opinion of 
children before starting the campaign to promote consumption 
of vegetables and fruits, as this action prepared them to make 
a change in their consumption habits. Moreover, the design of 
the campaign to promote fruit and vegetable consumption was 
strengthened by the collaboration of marketing and health experts, 
where the communication strategy enabled to facilitate the appro-
priation of information by school children. It has been reported 
that one of the keys to increasing the demand of V&F is in the 
messages of promotional campaigns, addressing the issue from 
perspectives that go beyond disease prevention, being sufficiently 
clear and directed to the target group (26); however, a weakness 

of this study was not having a control group which allows us to 
affirm that the observed changes are due solely to the actions 
taken. In futures studies it is necessary to evaluate whether chan-
ges in the consumption of V&F remain after completion of the 
intervention. It can be concluded that a promotion campaign and 
improved access to vegetables, fruits and water in the school 
environment which is supported by parents and teachers can 
encourage healthier eating at school. It is necessary to imple-
ment campaigns to promote the consumption of V&F throughout 
basic education, for positioning in the minds of school children the 
benefits and well being provided by their consumption, thus giving 
them elements to make informed decisions throughout their lives.
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