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Abstract 
Objective. To characterize the current consumption of 
fruits and vegetables based on the international recom-
mendations, as well as its relationship to certain variables of 
interest in Mexican children aged 6 to 12 years. Materials 
and methods. Adherence to the international recommen-
dations for the consumption of fruits and vegetables was 
estimated based on data from the 2012 National Health and 
Nutrition Survey (Ensanut 2012). Logistic regression models 
were developed. Results. Only 34.4% of children met the 
recommendations. Their age (years) (OR:074; p< 0.01) and 
the fact that they lived in the Central (OR:2.48; p< 0.01) or 
Southern (OR:2.66; p< 0.01) regions of Mexico or in Mexico 
City (OR:2.37; p< 0.01) versus the Northern region were 
significantly associated with adherence. An interaction was 
observed between the educational level of the head of the 
family and his or her kinship with the child. Conclusions. 
Only 3 out of every 10 Mexican children meet the recom-
mendations; therefore, the implementation of a public policy 
with the appropriate legislation, financing and regulation is 
required.
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Resumen 
Objetivo. Caracterizar el consumo actual de frutas y 
verduras tomando como referencia las recomendaciones 
internacionales y su relación con algunas variables de interés 
en niños mexicanos de 6 a 12 años de edad. Material y 
métodos. Con datos de la Ensanut 2012 se estimó el apego 
hacia las recomendaciones internacionales del consumo de 
frutas y verduras. Se desarrollaron modelos de regresión 
logística. Resultados. El 34.4% de los niños cumplió con 
las recomendaciones. La edad (años) (RM:0.74; p< 0.01) y 
vivir en las regiones centro (RM:2.48; p< 0.01), Ciudad de 
México (RM:2.37; p< 0.01) y sur (RM:2.66; p< 0.01), con 
respecto a vivir en la región norte, se asociaron significati-
vamente con el cumplimiento. Se observó una interacción 
entre el nivel educativo del jefe de familia y su parentesco 
con el niño. Conclusiones. Sólo 3 de 10 niños mexicanos 
cumplen con las recomendaciones, por lo que se requiere 
de la implementación de una política pública con legislación, 
financiamiento y regulación adecuados.

Palabras clave: frutas; verduras; consumo de alimentos; niños; 
encuestas nutricionales; México
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The World Health Organization (WHO) estimates that 
each year 1.7 million lives worldwide could be saved 

if the consumption of fruits and vegetables conformed 
to a recommended minimum of 400g/day.1 These foods 
play an important role in the prevention of major chronic 
non communicable diseases.2-5

 According to data from the 2006 National Health 
and Nutrition Survey (Ensanut 2006), less than 30% 
of the Mexican population have an adequate intake 
of fruits and vegetables; more specifically, only 17% of 
the children aged 5-11 years adhere to the international 
recommendations.6,7 
 Parallel to this low consumption of fruits and veg-
etables, the diet in developing countries like Mexico has 
changed rapidly, with an increase in the consumption 
of foods rich in saturated fats and sugar,8 and therefore 
the rates of overweight and obesity in Mexican children 
have risen significantly in recent years. Data of the 2012 
Ensanut show that the combined national prevalence of 
overweight and obesity in Mexican school-age children 
is 34.4%, which indicates a slowing down of the increase 
in the prevalence of overweight and obesity in Mexican 
children compared to that observed for 2006. This could 
be the result of regulatory actions by the government,9 
which since 2010 Mexico has played an active role in 
countering the epidemic of obesity through the develop-
ment of the National Agreement for Nutritional Health 
(ANSA).10 One of the objectives of ANSA is to promote the 
consumption of fruits and vegetables among the popula-
tion, especially among Mexican children. Furthermore, 
and based on the goals of ANSA, the Ministries of Public 
Health and Education have jointly developed the Action 
Program in the School Context (PACE), an intervention 
that has highlighted the need to ensure the availability 
of an adequate nutrition within the public and private 
institutions of basic education. This program is currently 
under evaluation.
 Based on this, a scenario of greater availability of 
healthy foods in schools is contemplated to increase fruit 
and vegetable consumption among school-age children. 
 Therefore, the aim of this study was to characterize 
the current consumption of fruits and vegetables, using 
the international recommendations as a reference, and to 
explore the manner in which this categorization is associ-
ated with variables of interest in the Mexican population 
aged 6-12 years.

Materials and methods
Population and study design

This is a cross-sectional observational study using 
data from Mexican school-age children from the most 

recent National Nutrition and Health Survey (Ensanut 
2012), a probabilistic multi-topic survey with national, 
state, urban and rural representation which collected 
information from approximately ~50 000 Mexican 
households.9

Data collection

Food consumption. Dietary data were collected using a 
semi-quantitative food frequency questionnaire (FFQ) 
in a subsample of the study population (1 out of every 
6 subjects by population group). The FFQ was based on 
the FFQ used in the 2006 Ensanut survey.11

 Compared to the 2006 FFQ, the 2012 questionnaire 
included 39 additional foods. Information was gathered 
for a total of 140 food and beverages. The following data 
were recorded for each food: intake frequency per week 
(0 to 7 days), intake frequency per day (1 to 5 times), 
portion size (i.e. very small, small, medium, large and 
very large), and number of portions consumed each 
time (i.e. number of pieces, cups, spoonfuls, etc.). This 
FFQ made reference only to the last seven days before 
the survey. 
 The questionnaire for children aged 6 to 11 years 
was applied to the child’s parent or caregiver and di-
rectly to children aged 12 or more years.

Height and weight. Height and weight were measured 
by trained personnel using Lohman12 techniques, ac-
cording to the methodology proposed by Habicht.13 

A Tanita scale with a 100-g precision, calibrated daily, 
was utilized for measuring the weight. For the height, a 
Dynatop stadiometer with a1-mm accuracy was used.
Socioeconomic, demographic and morbidity data. The col-
lected data included: demographic (gender, age), eco-
nomic (household characteristics, property ownership 
and household appliances), social (area of residence and 
region), current school attendance, health beneficiary 
of various institutions (both public and private), and 
morbidity based on the presence of any condition or 
disease in children during the two weeks prior to the 
interview. Within the household questionnaire, informa-
tion was also collected about the head* of the household 
in terms of kinship to the study population, gender, age 
and educational level.

* The head of the household is recognized by the members of the home 
(group of people with or without kinship ties who normally sleep 
under the same roof, benefitting from a common income provided 
by one or more of the members of the home) for being the most 
important person in the group because he or she is normally present 
in the home and has a greater authority on the decisions made or 
is the main provider of economic support.
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Ethics

Consent by the children who participated in the study 
and informed consent by their parents or guardians 
were obtained. The protocol was previously approved 
by the Research Ethics Committee and Committee on 
Biosafety and Research of the Instituto Nacional de 
Salud Pública (INSP).

Variables

Consumption of fruits and vegetables. The variable of con-
sumption of fruits and vegetables was constructed for 
each subject by adding consumption (in grams per day) 
of fruits and vegetables included in the FFQ applied in 
the 2012 Ensanut,* with the exception of vegetables used 
in preparations such as desserts, soups and creams, as 
well as crystallized fruits and fruits contained in syrup 
and in juices. This exclusion was due the change in 
nutritional composition of such items, especially when 
sugar was added, or to the loss of nutrients during 
processing.14-16 The methodology for analyzing the ques-
tionnaire has been previously described by Rodríguez 
and colleagues.11

Adherence to recommendations

Adherence and nonadherence categories for the fruit and 
vegetable consumption variable were established based 
on international recommendations for daily intake of 
fruits and vegetables. Cut-off points were determined 
according to Ramirez and colleagues,6 i.e. as 300g/day 
for children 5-8 years of age based on the recommen-
dations of the AHA17 and 400g/day for the population 
aged 9 or more years based on the recommendations 
of the WHO.18

Independent variables

Demographics variables

Gender and age. Gender was dichotomized as male and 
female. Age was analyzed continuously (6-12 years).

Region. Regions in the country were divided according to 
their geographical location into North, Central, Mexico 
City and South.*
Urban and rural areas. Areas having a population of 2 500 
inhabitants or more were defined as urban, while those 
with <2 500 inhabitants were defined as rural.
Socioeconomic tertile (SET). A socioeconomic index was 
constructed using principal components analysis with 
variables of housing and availability of goods and ser-
vices. The first component, which, accumulated, repre-
sents 40.5% of total variability with a value (lambda) of 
3.24, was selected as the index. The index was classified 
into three categories using tertiles of the distribution as 
cut-off points.
School attendance. This variable was categorized into two 
groups: those who attended school and those who did 
not attend school at the time of the survey. 
Health insurance or affiliation. This was classified accord-
ing to two categories: 1) those with insurance coverage 
(public or private) or affiliation with government agen-
cies and 2) those without any type of insurance or who 
were not affiliated with any institution.

Characteristics of the head of the family

Kinship of the head of the family to the child. The options 
for kinship were parent, grandparent, or other, such as 
aunt/uncle, cousin, sibling, etc.
Gender and age of the head of the family. Both the gender 
and the age of the head of the family were taken into 
consideration. 
Education of the head of the family. The highest level of 
schooling reported by the head of the family was taken 
into consideration, according to four categories: 1) ele-
mentary school or lower, 2) secondary level, 3) high school 
or equivalent and 4) bachelor’s degree (or higher). 

Nutrition

Energy obtained from other sources. Energy from all foods 
included in the FFQ was estimated (including fruits and 
vegetables) using the food composition tables compiled 
by the INSP as a reference.‡ After this, only the energy 

* Fruits and vegetables included in the analysis: avocado, poblano pep-
pers, white cabbage, corn, cactus, cucumber, leafy green vegetables, 
carrots, strawberry, guava, jicama, mango, papaya, pineapple, 
banana, grapefruit, grapes, precooked packaged vegetables such 
as sweet peas, carrots, corn, etc., orange or tangerine, apple or pear, 
melon or watermelon, peach or apricot, tomato, chayote, zucchini, 
broccoli or cauliflower, lettuce, and onion.

* 1) North: Baja California and Baja California South, Coahuila, Chi-
huahua, Durango, Nuevo Leon, Sonora and Tamaulipas; 2) Central: 
Aguascalientes, Colima, Guanajuato, Jalisco, State of Mexico, 
Michoacan, Morelos, Nayarit, Queretaro, San Luis Potosi, Sinaloa 
and Zacatecas; 3) Mexico City and 4) South: Campeche, Chiapas, 
Guerrero, Hidalgo, Oaxaca, Puebla, Quintana Roo, Tabasco, Tlaxcala, 
Veracruz and Yucatan.

‡ INSP. Bases de datos del valor nutritivo de los alimentos. Com-
pilación del Instituto Nacional de Salud Pública. México, 2012. 
Unpublished document.
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from fruits and vegetables was recorded and subtracted 
from the total energy to estimate the energy obtained 
from other sources.

Health status

BMI. The BMI Z score was calculated (BMI=kg/m2) 
by age. According to the WHO reference, children 
were classified as overweight when they had a Z score 
between +1 and +2 SD, while those higher than +2 SD 
were classified as obese.19

Presence of prior illness. The presence of diseases was 
categorized into two groups (yes and no) based on the 
report of having had an illness (gastrointestinal, respi-
ratory, oral/dental, or contagious/infectious diseases, 
nutritional deficiency such as anemia, etc.) during the 
two weeks prior to the application of the survey.

Data analysis

From a sample of 3 593 children and adolescents aged 6-19 
years, we included only 1 506 children, aged 6-12 years. 
 Energy adequacy was calculated using as a reference 
the information from the U.S. Institute of Medicine,20 
and data of children with an energy adequacy of +5 SD 
of the general distribution as well as the observations 
of energy adequacy <25%.11 Approximately 5% of the 
sample (74 cases) was excluded thereby.
 Demographic variables in regard to nutritional, so-
cioeconomic and health status were stratified according 
to the categories of adherence and nonadherence to the 
international recommendations for consumption of fruits 
and vegetables. Differences between these categories 
were analyzed using statistical tests such as chi-squared 
independence test or linear regressions, according to the 
variable scale. Also, a bivariate logistic model regres-
sion was carried out to explore the relationship of each 
variable with adherence. All variables were included in 
a multivariate logistic regression model where interac-
tions among the variables were tested (i.e. the schooling 
and age of the household head and his or her kinship 
to the child). A final model including only statistically 
significant (p<0.05) or biologically important variables 
according to the literature was considered. The same 
criteria were applied to the interactions, which were 
tested by the logistic regression analysis. All analyses 
were adjusted in accordance with the design of the sur-
vey using the SVY module of the Stata v.12 program.

Results
Data were analyzed from a total of 1 432 participants 
representing just over 15.8 million Mexican children 

aged 6-12 years. Thirty four percent (34.4%) of the chil-
dren followed the recommendations. 
 The child’s age was inversely associated to adher-
ence to the recommendations for fruits and vegetables 
(F&V) consumption. A much higher adherence percent-
age was observed in children aged 6-9 years, compared 
to children aged 10-12 years (p<0.01).
 Energy intake from other (non-F&V) sources was 
higher among those children who adhered to the recom-
mendations than among those who did not adhere to 
them (p<0.01).
 The children from the northern region of the coun-
try had the lowest adherence rates compared to the rest 
of the regions (p=0.01).
 A positive trend was observed between the educa-
tion level of the head of the family and the adherence 
rate; this was higher when the head of the family had a 
bachelor’s or higher degree (p=0.05) (table I).
 The bivariate logistic regression analysis (table II) 
showed that children aged 6-9 years had 2.6 times the 
odds of adhering to the recommendations, compared 
to children aged 10-12 years (p<0.01).
 The children of the Central region and of Mexico 
City had approximately 2.4 times the odds of adher-
ing to the recommendations, while the children of the 
southern region had 2 times the odds of the children of 
the northern region (p<0.01).
 The children of households whose head had a bach-
elor’s or higher degree had 2 times the odds of adhering 
to the recommendations of the children of households 
where the head of the family had a lower educational 
level (p=0.01).
 The associations observed in relation to the child’s 
age and region of residence persisted after adjusting for 
potential confounders in a multivariate logistic regres-
sion model (table III).
 A statistically significant interaction was observed 
between the educational level of the head of the fam-
ily and his or her kinship to the child and the odds of 
adhering to the recommendations. Very high odds of 
adhering to these were observed when the head of the 
household was a grandfather with a high educational 
level (p<0.1).
 Figure 1 shows that adherence was 98% in chil-
dren in a household where the head of the family was 
a grandparent with a bachelor’s or higher degree, 
whereas if the head of the family was another relative 
(aunt/uncle, cousin, etc.) with a high-school educa-
tion, the adherence rate was a mere 2.5% (figure 1). 
Figure 2 shows graphically that the (adjusted) adher-
ence rate is significantly lower in the children from 
Northern Mexico than in those of other regions of the 
country.
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Table I

CharaCteristiCs of MexiCan Children 6-12 years of age aCCording to their adherenCe to international 
reCoMMendations for ConsuMption of fruits and vegetables. MexiCo, ensanut 2012

Variables n*
 Adherence

p‡

   Yes  No

Adherence with recommendations (n, %) 1 432 100 442 34.4 990 65.6 –

Demographics          
Age (years) (mean ± SE) 9.3 0.1 8.5 0.1 9.6 0.1 <0.01
Age (n, %)
     6 to 9 years 539 50.9 214 44.9 325 55.1

<0.01
     10 to 12 years 893 49.1 228 23.5 665 76.5

    Gender (n, %)
     Male 749 52.9 227 32.3 522 67.7

0.21
     Female 683 47.1 215 36.7 468 63.3

Nutrition          
Consumption (g/day) of fruits and vegetables (mean ± SE) 304.9 9.0 564.2 13.0 169.0 4.0 <0.01
Energy (kcal/day) from other sources (mean ± SE) 1 531 23 1655 35 1467 28 <0.01

Socioeconomic          
Area (n, %)
     Urban 929 72.2 295 35.1 634 64.9

0.44
     Rural 503 27.8 147 32.4 356 67.6

    Socioeconomic tertile (SET) (n, %)
     SET 1 508 32.0 135 30.1 373 69.9

0.23     SET 2 510 33.8 161 36.4 349 63.6
     SET 3 414 34.2 146 36.4 268 63.6

    School attendance (n, %)
     Yes 1 387 96.7 428 34.5 959 65.5

0.82
     No 45 3.3 14 32.3 31 67.7

    Region (n, %)
     North 347 20.6 76 21.4 271 78.6

0.01
     Central 497 31.3 170 39.2 327 60.8
     Mexico City 104 16.3 41 40.1 63 59.9
     South 484 31.8 155 35.2 329 64.8

    Kinship of the head of the family with the child (n, %)
     Parent 1 131 78.1 365 35.2 766 64.8

0.44     Grandparent 230 16.7 59 34.0 171 66.0
     Other 71 5.2 18 24.3 53 75.7

    Gender of the head of the family (n, %)
     Male 1 155 79.1 364 35.3 791 64.7

0.34
     Female 277 20.9 78 30.8 199 69.2
     Age (years) of the head of the family(mean ± SE) 43.3 0.4 42.0 0.8 44.0 0.5 0.04

    Educational level of the head of the family (n, %)
     Primary or lower 728 48.2 199 30.7 529 69.3

0.05 
     Secondary 410 27.2 129 34.2 281 65.8
     High school or equivalent 196 16.5 67 38.6 129 61.4
     Bachelor degree or higher 98 8.1 47 48.4 51 51.6

    Health insurance or affiliation (n, %)
     Yes 1 178 80.0 370 34.1 808 65.9

0.74
     No 254 20.0 72 35.5 182 64.5

Health status of the child          
Classification of BMI (n, %)§

     Normal 861 64.5 267 34.0 594 66.0
0.35     Overweight 280 20.1 79 32.1 201 67.9

     Obese 232 15.4 78 40.3 154 59.7
    Prior illness (n, %)‡

     Yes 163 13.3 48 27.8 115 72.2
0.18

     No 1 269 86.7  394 35.4  875 64.6

* n= 1432; n expanded=15 800 387children
‡ Difference between categories of adherence evaluated using c2 or lineal regression model, according to the variable scale
§ n for this variable was 1 373, representative of 14 892 698 
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Table II

bivariate assoCiations aMong variables of interest and adherenCe to international reCoMMendations

for ConsuMption of fruits and vegetables in MexiCan Children 6-12 years of age. MexiCo, ensanut 2012)*,‡

Variables OR 95% CI p

Nutrition     
Energy (kcal) obtained from other sources 1.00 (1.00-1.00) <0.01

Demographics     
   Age 

      10 to 12 years 1.00 – –
      6 to 9 years 2.64 (1.96-3.56) <0.01

   Gender
      Female 1.00 – –
      Male 0.83 (0.61-1.11) 0.21

Socioeconomic     
   Area

      Rural 1.00 – –
      Urban 1.13 (0.83-1.53) 0.44

   Socioeconomic tertile (SET)
      SET 1 1.00 – –
      SET 2 1.33 (0.92-1.92) 0.13
      SET 3 1.33 (0.91-1.94) 0.15

   School attendance
      Yes 1.00 – –
      No 0.91 (0.40-2.05) 0.82

   Region
      North 1.00 – –
      Central 2.37 (1.55-3.62) <0.01
      Mexico City 2.46 (1.34-4.52) <0.01
      South 2.00 (1.33-3.00) <0.01

   Kinship of the head of the family with the child
      Parent 1.00 – –
      Grandparent 0.95 (0.61-1.47) 0.81
      Other 0.59 (0.26-1.34) 0.21

   Gender of the head of the family
      Female 1.00 – –
      Male 1.22 (0.81-1.86) 0.34
      Age (years) of the head of the family 0.99 (0.97-1.00) 0.05

   Educational level of the head of the family
      Primary school or lower 1.00 – –
      Secondary 1.17 (0.81-1.70) 0.39
      High school or equivalent 1.42 (0.91-2.22) 0.12
      Bachelor degree or higher 2.12 (1.20-3.73) 0.01

   Health insurance or affiliation
      No 1.00 – –
      Yes 0.94 (0.65-1.35) 0.74

Health status of the child
   Classification of BMI

      Normal 1.00 – –
      Overweight 0.92 (0.61-1.38) 0.69
      Obese 1.31 (0.87-1.98) 0.20

   Prior illness§

      No 1.00 – –
      Yes 0.70 (0.42-1.18) 0.18

* n= 1432; n expanded=15 800 387children
‡  Bivariate logistic model regression was carried out for each of the variables
§  Gastrointestinal, respiratory, oral-dental, infectious/contagious disease, nutritional deficiencies such as anemia, among others
BMI: Body mass index
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Table III

Multivariate assoCiations between variables of interest and adherenCe to international reCoMMendations for 
ConsuMption of fruits and vegetables in MexiCan Children 6-12 years of age. MexiCo, ensanut 2012*

Variables OR 95%CI P

Age 
10 to 12 years 1.00 –
6 to 9 years 2.72 (1.98-3.73) <0.01
Male 0.84 (0.61-1.15) 0.27
Female 1.00 – –
Energy from other sources (kcal) 1.00 (1.00-1.00) 0.00
Age (years) of the head of the family 0.98 (0.96-1.00) 0.06

Educational level of the head of the family
Primary or lower 1.00 – –
Secondary 1.09 (0.70-1.68) 0.71
High school 1.28 (0.80-2.04) 0.31
Bachelor degree or higher 1.01 (0.52-1.97) 0.97

Kinship of the head of the family
Parent 1.00 – –
Grandparent 1.01 (0.51-1.99) 0.99
Other 0.85 (0.26-2.70) 0.78
Primary & parent‡ 1.00 – –
High school & other relationship‡ 0.04 (0.00-0.40) 0.01
Bachelor degree & grandparent‡ 95.48 (10.07-904.81) 0.00

Region
North 1.00 – –
Central 2.42 (1.56-3.74) 0.00
Mexico City 2.27 (1.32-3.92) 0.00
South 2.55 (1.66-3.91) 0.00

* n= 1 432; n expanded=15 800 387children
‡ Term associated with the interaction. Only statistically significant interactions are presented

F test= 0.00
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 figure 1.perCentage* of adherenCe to international reCoMMendations for ConsuMption of fruits and vegetables 
in MexiCan Children 6-12 years of age, aCCording to the kinship of the head of the faMily and level of eduCation. 
MexiCo, ensanut 2012
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may depend on factors beyond the economic situation of 
the region, such as the rapid growth of the food industry, 
the accelerated pace of life, social influences, the cultural 
and economic life of the U.S., as well as climate issues 
and, of course, individual tastes and preferences. These 
aspects need further investigation.
 Age proved to be an important factor in adherence 
to the recommendations, noting that as age increases, 
the consumption of fruits and vegetables decreases. This 
phenomenon was also observed in the 2006 Ensanut6 in 
Canadian children22 and in adolescents,23 as well as in 
American children.24 One possible explanation for this 
relationship may be that, as children grow, supervision 
of food intake by parents or caretakers decreases.25 
However, this independence of food choices is not 
usually accompanied by a nutritional orientation. The 
widespread availability and marketing of cheap, energy-
dense, micronutrient-poor foods, could work against 
the consumption of fruit and vegetables26 if these foods 
continue to be prevalent at home.27

 The results showed a significant relationship with 
the level of education of the head of the household, 
which has been observed in other studies.28-30 Moreover, 
this relationship was based not on the gender, age or 
socioeconomic level, but on the kinship ties to the child, 
primarily when the level of education was high (bach-
elor’s or higher degree). When the head of the household 
was the grandparent, a high adherence rate was observed 
(98%). This relationship differentiated by kinship had 
not been previously documented, and in this study the 
number of cases in which this happens is very small, a 
fact that is reflected in confidence intervals associated to 
interaction (table III). However, it is possible to propose 
some hypothesis based on the existing literature. Some 
studies have reported better nutritional conditions in 
young children who live in “extended” families because 
this allows for a greater interaction among its members, 
facilitating child care and provision of all the necessities 
of life, regardless of their income. 28-31 It has also been 
shown that cohabitation of a person 60 years of age or 
older in large homes generates a support for child care or 
in performing household chores that facilitates the ability 
of other members of the household to be employed.32 
This may encourage paying better attention to nutrition 
within the home. On the other hand, it is possible that this 
relationship may be due to factors not considered in the 
analysis, for example, the health status and nutrition of 
the head of the household. A better educational level has 
been associated with greater adherence to health recom-
mendations and guidelines. Thus, a higher consumption 
of fruits and vegetables is promoted among the rest of the 
family. These hypotheses are only proposals that should 
be interpreted with caution and researched further.
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figure 2. perCentage* of adherenCe to international 
reCoMMendations for the ConsuMption of fruits and 
vegetables in MexiCan Children 6-12 years of age aC-
Cording to region of the Country. MéxiCo, ensanut 
2012

Discussion
This study was based on the most recent national health 
and nutrition data in Mexico and has shown that cur-
rently only 3 out of every 10 children aged 6-12 years 
(34.4%) meet the international recommendations for con-
sumption of fruits and vegetables. According to the 2006 
Ensanut, only 17% of children aged 5-11 years had an 
adequate intake of fruits and vegetables.6 This, compared 
to the results of the present study, shows an increase in 
fruit and vegetable consumption among children. This 
apparent increase may be related to the implementa-
tion of the ANSA and the PACE, which is derived from 
the Agreement on Guidelines for the Sale of Food and 
Beverages within the elementary schools, which became 
mandatory early in 2010. Early results have shown that 
within these schools there is a significant availability of 
fruits and vegetables (11% of total foods offered). For this 
reason, the authors assume that these Guidelines were 
effective in promoting access to fruits and vegetables 
among elementary school children in Mexico.21

 Based on the above, the current outlook is more 
encouraging than that observed in 2006; however, at 
a national level, a significant proportion of school-age 
children remain without reaching the recommended 
minimum consumption of fruits and vegetables each 
day. Also, certain population subgroups, such as chil-
dren of the northern region of the country, have shown 
a low adherence to respect to the other regions. Since 
2006, ~80% of the school children in northern Mexico 
have been observed not to adhere to the recommended 
intake of fruits and vegetables.6 This low consumption 
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 The results of this study should be interpreted taking 
its limitations into account. Because it is cross-sectional, 
causality or temporality cannot be established. However, 
it has the advantage of providing information that is 
representative of the Mexican population and of being 
comparable to the 2006 Ensanut.
 Use of the FFQ is subject to various errors in its 
application and reporting; therefore, staff were trained 
and standardized to apply it equally to all subjects. As 
for the reporting, it has been documented that fruits and 
vegetables are foods that tend to be overreported because 
they are considered to be healthy. This is more common 
in overweight persons or mothers of overweight chil-
dren.33 In the present study a positive but not statistically 
significant tendency was observed between adherence 
and obesity.
 The present study documented that there is current-
ly greater adherence to international recommendations 
of fruit and vegetable consumption. However, two-thirds 
of the children aged 6-12 years still do not adhere to the 
recommendations. Therefore, it is urgent to promote a 
solid public policy with adequate legislation, financing 
and regulation, in order to facilitate fruit and vegetable 
consumption among Mexican children.
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