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ABSTRACT 

 

Introduction: correct eating habits during adolescence are considered protective factors 

against the risk of chronic noncommunicable diseases in adulthood.  

Objective: to identify the frequency of malnutrition by excess or defect in adolescents of the 

8th grade of the Carlos Ulloa Urban Basic Secondary School and its relationship with eating 

habits.  

Methods: an observational, analytical and cross-sectional study was carried out in adolescents 

of the 8th grade of the Carlos Ulloa Urban Basic Secondary School of the municipality of Pinar 

del Río. Anthropometric indicators were determined to evaluate the different nutritional 

phenotypes and eating habits by means of validated self-report questionnaires. Mean, standard 

deviation, absolute and relative frequencies and mean comparison tests at 95 % confidence were 

used.  

Results: female sex and excess malnutrition (overweight or obese) predominated with 35,6 %. 

Statistically significant differences (p<0,05) between sexes were found for waist circumference, 

tricipital fold, waist-height index and waist-hip index. Frequent omission of breakfast (23,3 %), 

infrequent consumption of fruits (63,3 %) and vegetables (37,0 %), fish (90,4 %), frequent 

consumption of sausages and smoked foods (43,8 %) and junk food (37,0 %)  

Conclusions: were found to be inadequate eating habits. Overweight and obesity affected 

approximately one third of the adolescents studied and poor dietary practices were observed.   
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RESUMEN 

 

Introducción: los correctos hábitos alimentarios durante la adolescencia son considerados 

factores protectores frente al riesgo de enfermedades crónicas no transmisibles en la edad 

adulta. 

Objetivo: identificar la frecuencia de malnutrición por exceso o defecto en adolescentes del 8vo 

grado de la Escuela Secundaria Básica Urbana Carlos Ulloa, y su relación con los hábitos 

alimentarios. 

Métodos: se realizó un estudio observacional, analítico y transversal en adolescentes del 8vo 

grado de la Escuela Secundaria Básica Urbana Carlos Ulloa del municipio Pinar del Río. Se 

determinaron indicadores antropométricos para evaluar los diferentes fenotipos nutricionales y 

hábitos alimentarios por medio de cuestionarios de auto reporte validados. Se utilizaron la 

media, desviación estándar, frecuencias absolutas y relativas y pruebas de comparación de 

medias al 95 % de confianza.  

Resultados: predominó el sexo femenino y la malnutrición por exceso (Sobrepeso u obesos) 

con 35,6 %. Se constataron diferencias estadísticamente significativas (p<0,05) entre sexos 

para la circunferencia de la cintura, el pliegue tricipital, el índice cintura-talla y el índice cintura-

cadera. Se encontró como hábitos alimentarios inadecuados la omisión frecuente del desayuno 

(23,3 %), el infrecuente consumo de frutas (63,3 %) y    vegetales (37,0 %),   de  pescado 

(90,4 %), el frecuente consumo de embutidos y  ahumados   (43,8 % y de comida chatarra 

(37,0 %). 

Conclusiones:  el sobrepeso y la obesidad afectó a aproximadamente un tercio de los 

adolescentes estudiados, por lo que se constataron malas prácticas alimentarias.  

  

Palabras clave: Desnutrición; Obesidad; Adolescentes; Hábitos Alimentarios. 

 

 

 

INTRODUCTION 

At approximately 10 years of age, boys and girls begin a long journey through adolescence. It 

is a necessary and important stage in becoming an adult and is defined by the World Health 

Organization (WHO) as the period of human growth and development that occurs after childhood 

and before adulthood.(1,2) 

 It is one of the most important transitional stages in the life of the human being, in which there 

is an accelerated growth rate, physical, hormonal, sexual, as well as social and psychoemotional 

changes, in which food and nutrition processes play a necessary role, which promote a process 

of maturation and optimal development.(2) 

Young people decide what to eat on a daily basis. And not only that, but also where, how and 

when they want to eat.(3) That is why eating disorders frequently appear at this stage of life, 

defined as a poor regulation of eating behavior, characterized by behavioral disorders associated 

with diet, weight and body shape, clinically manifested either by excess or defect, associated 

with a variety of psychopathology.(4) 

The number of obese children between 5 and 19 years of age has multiplied since the mid-

1970s, increasing 10 to 12 times worldwide. Overweight, long considered a condition of the rich, 

is now increasingly a condition of the poor, reflecting the increased availability of "cheap calories" 

from fatty and sugary foods in almost every country in the world. This brings with it an increased 

risk of chronic non-communicable diseases, such as type 2 diabetes and coronary heart disease.  
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Analyses conducted as part of the Global Burden of Disease study suggest that eating practices 

that lack adequate nutrition are now the leading cause of death worldwide.(5) 

Although numbers vary by country, it is estimated that one in five adolescents is obese and 

nearly one in three adolescents has a chronic disease.(6) 

Interest in the growth and development of children has increased worldwide.  Cuba does not 

escape from this, which is why, since the beginning of the 70's and at the same time as the 

Infant Mortality Reduction Program, it started the execution of massive and periodic 

anthropometric studies of children and adolescents, as part of a practice that is systematically 

carried out in health areas.(7)  

Anthropometric assessment is currently the most widely used method to assess nutritional 

status, as it is a simple, inexpensive, sensitive, accurate and replicable method. It consists of a 

series of physical measurements, based on variables such as weight and height; as well as body 

composition: arm circumference, triceps folds, abdominal circumference, hip circumference, 

among others. These variables can be interpreted as a function of age or related to each other, 

through the construction of indicators such as height for age (T/A), weight for height (W/L), 

weight for age (W/A) and body mass index (BMI), in 2010 reference standards for these 

indicators were adopted, those established by the World Health Organization (WHO).(8) 

Like BMI, waist circumference is an anthropometric measurement that has become especially 

relevant since the recognition of abdominal obesity as an indicator of increased risk of 

cardiometabolic factors.(9,10) 

There are few research works in Pinar del Río province that deal with the problem of nutritional 

status and eating habits in adolescents, which makes it necessary to provide more evidence in 

relation to the association of inadequate nutritional habits with nutritional disorders either by 

excess or defect, as well as the relationship with the frequency of food consumption, therefore, 

the present research aims to identify the frequency of malnutrition by excess or defect in 

adolescents of the 8th grade of ESBU Carlos Ulloa and its relationship with eating habits. 

 

METHODS 

An observational, analytical and cross-sectional study was carried out in adolescents belonging 

to the 8th grade of the Carlos Ulloa ESBU in the city of Pinar del Río. The universe was constituted 

by all the 8th grade students of the ESBU Carlos Ulloa (n=346), it was possible to include 73 

students due to the epidemiological situation of COVID-19.  

Which met the following inclusion criteria: Adolescents of the 8th grade of the ESBU Carlos Ulloa 

to whom it was possible to perform all the anthropometric measurements and who could answer 

the questionnaires of eating habits after consultation with their tutors (parents or guardians). 

The following were excluded: Adolescents who did not consent to participate in the study by 

their own decision or that of their guardians and who were unable to answer the questionnaires 

or take the anthropometric measurements. 

Prior coordination was made with the management of the Carlos Ulloa ESBU to obtain 

authorization to carry out the study. The authorization was accepted and coordination was made 

with the person in charge of the eighth grade to organize the different moments in which all the 

determinations of the present study would be made according to the possibilities of the teaching 

schedule. In addition, a meeting was arranged with the guardians of these adolescents to inform 

them of the objectives and conditions of the study in an attempt to obtain their consent for the 

inclusion of their children in the research. 
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A room with adequate conditions was prepared in which the following anthropometric 

determinations were made: Weight, Height, Waist circumference (CCi), hip circumference (CC) 

and tricipital fold (PT) with which it was possible to calculate the indicators body mass index 

(BMI), waist-height index (WHI) and waist-hip index (WHI).   

Body height and weight were measured according to internationally standardized protocols (11), 

using an electronic digital scale (KERN, United States) with a resolution of 0.100 kg and an 

attached stadiometer. BMI was calculated according to the formula weight(kg)/height2(m) and 

was considered obese if the BMI was >percentile (pc) 97 according to age and sex in the curves 

for Cuban children and adolescents, overweight if the BMI was > pc 90 and ≤ pc 97, normal 

weight if the BMI was between pc 10 and 90 and underweight if the BMI was < pc 10. Cci was 

measured at the end of a smooth expiration, with the subject in a standing position, at the 

midpoint between the lower costal border and the iliac crest at the level of the mid-axillary line, 

and parallel to the standing plane. Hip circumference was measured at the level of the gluteal 

prominence and the ICC was calculated as the ratio between waist and hip circumference.  

The ICT was calculated from the current values of the subject's CCi and Height as described 

previously  

In addition, the arm circumference was measured using a tape measure which was placed in the 

middle part of the arm taking as reference the length between the tip of the shoulder (acromion) 

and the head of the radius (olecranon).   

The tricipital crease was measured using a metallic Holtain plicometer calibrated in millimeters 

and the midpoint of the arm was carefully chosen, which is none other than the midpoint between 

the acromion at its most superior and external point and the head of the radius at its lateral and 

external point. The measurement was taken with the arm relaxed and hanging laterally, with 

the shoulder joint in slight external rotation and the elbow extended. The crease formed parallel 

to the longitudinal axis, with the thumb and index finger of the left hand was separated from the 

underlying muscle and measured at that point, placing the plicometer perpendicular to the 

crease. was taken on the posterior aspect of the arm, over the triceps muscle, midway between 

the lateral projection of the acromion process of the scapula and the inferior margin of the 

olecranon process of the ulna. The following questionnaires were printed to be applied 

individually to each of the subjects included: 

- General data form for adolescents. 

- Food Consumption Frequency Questionnaire: which was applied in the classrooms on the same 

day the measurements were taken, trying to ensure the comfort and safety of the students so 

that they could answer the questionnaire freely and calmly. 

 The basic descriptive parameters were estimated: mean, standard deviation for quantitative 

variables and absolute frequencies (No.) and absolute percentage frequencies (%) for qualitative 

variables. The distribution of the variables was characterized and the normality assumptions 

were checked for the tests that required it.  

A mean comparison test was performed for quantitative variables (Mann Whitney U) between 

the two sexes. The chi-square test for comparison of proportions by group was also used. All 

tests were performed with 95% certainty. The results were expressed in tables to facilitate a 

quicker understanding. The data were processed using SPSS (21) for Windows. 
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This research was carried out with the previous authorization of the Research Ethics Committee 

of the Faculty of Medical Sciences Dr. "Ernesto Che Guevara de la Serna". All data obtained will 

be used for strictly scientific purposes and will only be disclosed in events and published in 

prestigious journals.  

Prior to the study, a meeting was held with the tutors of all the students who were tutors of 

these adolescents to inform them of the objectives and conditions of the study and to try to 

obtain their consent for the inclusion of their children in the research. 

The researchers undertook not to record any data that could be used to identify the patients 

included in the study, and no patient was excluded from the study for reasons of skin color, sex 

or ideology. 

 

RESULTS 

The results obtained by studying a sample of 73 adolescents in the 8th grade of the Carlos Ulloa 

ESBU are shown in this section. The 73 students were 13 years old at the time this research was 

carried out.  

Table 1 shows the different existing nutritional phenotypes taking into account the values of the 

Body Mass Index and sex in the population of adolescents studied 

Table 1. Nutritional phenotypes existing in the population of adolescents studied according to 

Body Mass Index and sex. 

Evaluation 

according to BMI 

Sex 

Female Male Total 

No. % No. % No. % 

Underweight 2 66,7 1 33,3 3 4,1 

Normal weight 25 56,8 19 43,2 44 60,3 

Overweight 7 50,0 7 50,0 14 19,2 

Obese 7 58,3 5 41,7 12 16,4 

Total 41 56,2 32 43,8 73 100,0 

X2=0.38 p=0.944128415 

As can be seen in Table 1, 56,2 % of the adolescents studied were female, with a predominance 

of 56,2 %. It should be noted that according to the assessment of body mass index according 

to age and sex of the participants, 4,1% of the sample was evaluated  as underweight   and 

35,6 % presented overweight (19,2 %) or obesity (16,4 %) as nutritional phenotype. 

Malnutrition by defect was more frequent among females (66,7 % vs. 33,3 %), the same was 

observed with obesity (58,3 % vs. 41,7 %), however, in the case of overweight it was manifested 

in a similar way in both sexes (50,0 % each). When the test for comparison of proportions was 

performed, it was found that there were no statistically significant differences between both 

sexes for the different nutritional phenotypes (p>0,05). 

Table 2 shows the descriptive statistics (mean and standard deviation) of the different 

anthropometric indicators obtained in the population studied according to the sex of the 

adolescents.  
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Table 2. Average values of the anthropometric indicators according to sex of the adolescents. 

Anthropometric indicators 

Sex 

Female Female 

Media DS Media DS 

Weight 52,1a 9,4 53,2a 14,1 

Waist circumference 64,7a 5,9 70,4b 11,2 

Hip circumference 85,4a 6,4 84,3a 9,5 

Arm circumference 22,1a 2,9 22,4a 3,6 

Tricipital crease 19,4a 6,9 15,4b 8,4 

Waist-to-height ratio 0,40a 0,0 0,43b 0,1 

Waist-hip index 0,758a 0,037 0,833b 0,063 

Body mass index 20,152a 3,727 20,037a 4,178 

Note: values in the same row and subtable that do not share the same subscript are significantly different at p<0.05 in 
the two-sided test of equality for column means. 

It can be seen that males had higher mean values for waist circumference, arm circumference, 

weight, waist-height index, and waist-hip index while the female sex showed higher mean values 

for hip circumference, tricipital fold, and body mass index. The differences were statistically 

significant (p<0,05) between both sexes for waist circumference, tricipital fold, waist-height 

index and waist-hip index.   

In relation to the eating habits present in the adolescents included in this study, several of the 

results obtained from the application of the food consumption frequency questionnaire will be 

shown. Table 3 shows a first element of the questionnaire referring to the frequency with which 

the main meals are eaten on an average adolescent's day.  

Table 3. Frequency of main meals per day. 

Response to the question          Frequency No. % 

You eat breakfast every day 52 70,3 

almost always 4 5,4 

sometimes 13 17,6 

Never 4 5,4 

Morning snack daily every day 27 36,5 

almost always 9 12,2 

sometimes 24 32,4 

Never 13 17,6 

Daily lunch every day 68 91,9 

almost always 5 6,8 

Late snack daily every day 49 66,2 

almost always 5 6,8 

sometimes 13 17,6 

Never 6 8,1 

You eat lunch every day 71 95,9 

almost always 2 2,7 

Source: Food consumption frequency questionnaire. 
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As for eating habits that are referred to as inadequate according to the guidelines of healthy 

eating patterns, it is noteworthy that 5,4 % of adolescents never eat breakfast and 17,6 % only 

eat breakfast sometimes. Some 17,6 % never have a snack in the morning and 32,6 % do so 

only sometimes. Of those included, 8,1% never snack in the afternoons and 17,6 % do so only 

sometimes.  6,8 % reported that they almost always ate lunch and 2,7 % that they almost 

always ate lunch in the afternoon, which shows that a percentage of the adolescents sometimes 

omitted these two main meals of the day.  

Table 4. Frequency of weekly consumption according to type of food. 

              Questions                                        Times x week No. % 

Frequency of fruit consumption None 12 16,4 

1-2 34 46,6 

3-6 14 19,2 

Daily 11 17,8 

Frequency of consumption of vegetables None 11 15,1 

1-2 16 21,9 

3-6 21 28,8 

Daily 25 34,2 

Frequency of consumption of legumes None 2 2,7 

 1-2 4 5,4 

 3-6 16 21,9 

 Daily 61 69,9 

Frequency of consumption of rice and cereals None 0 0,0 

 1-2 0 0,0 

 3-6 0 0,0 

 Daily 73 100,0 

Frequency of consumption of food None 14 19,2 

 1-2 29 39,7 

 3-6 20 27,0 

 Daily 10 13,5 

Frequency of consumption of meat None 3 4.1 

 1-2 8 11.0 

 3-6 22 30,1 

 Daily 40 54,8 

Frequency of consumption of eggs None 7 9,5 

 1-2 15 20,5 

 3-6 24 32,9 

 Daily 27 37,0 

Frequency of consumption of fish None 44 60,3 

 1-2 22 30,1 

 3-6 5 6,8 

 Daily 1 1,4 

Frequency of consumption of sausage None 9 12,3 

 1-2 21 28,8 
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 3-6 23 31,5 

 Daily 20 27,0 

Frequency of consumption of dairy products None 13 17,8 

 1-2 9 12,3 

 3-6 12 16,4 

 Daily 39 53,4 

    

Frequency of consumption of bread None 1 1,4 

 1-2 1 1,4 

 3-6 4 5,4 

 Daily 67 91,8 

Frequency of consumption of carbonated soft 
drinks or powdered soft 

None 25 34,2 

 1-2 20 27,4 

 3-6 11 15,1 

 Daily 17 23,3 

Frequency of consumption of candy None 8 11,0 

 1-2 24 32,9 

 3-6 18 24,6 

 Diariamente 23 31,1 

Frequency of consumption of pizzas None 26 35,6 

 1-2 30 41,1 

 3-6 11 15,0 

 Daily 6 8,2 

Frequency of consumption of confectionery 

cookies 

None 21 28,8 

 1-2 27 37,0 

 3-6 15 20,5 

 Daily 8 11,0 

Source: Food consumption frequency questionnaire. 

Table 4 shows the frequency of weekly consumption by type of food. In line with what is 

considered ideal in healthy eating patterns, the daily consumption of fruits and vegetables is an 

essential element in an adolescent's diet. Table 4 shows the frequency of weekly consumption 

by type of food. In line with what is considered ideal in healthy eating patterns, the daily 

consumption of fruits and vegetables is an essential element in an adolescent's diet. Table 4 

shows that only 17,8 % of the subjects included consume a  portion of fruit  daily   and  only 

34,2 % consume vegetables daily. It is noteworthy that more than 50 % of the respondents 

reported never or only once or twice a week consuming fruit and nearly 40 % reported the same 

for vegetable consumption. In relation to the consumption of legumes, 69,9 % consumed them 

daily and in the case of rice and cereals, 100 % of the respondents reported consuming them 

daily and up to twice a day. It should be noted that only 13,5 % of those surveyed consumed 

viands on a daily basis and 19,2 % never consumed them.  
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When evaluating the consumption patterns of protein-rich foods, 54,8 % of those surveyed 

reported consuming meat daily. Thirty percent of the adolescents reported not eating eggs ever 

(9,5 %) or only once or twice a week (20,5 %). Of those included, 60,3 % never consumed fish 

and only 1 % consumed it daily. Regarding the consumption of sausages (ham, sausages, chorizo 

or ham), it should be noted that the majority reported consuming them either daily (27,0 %) or 

between 3 and 6 times a week (31,5 %); only 12,3 % reported that they never consumed them. 

A total of 53,4 % of the subjects surveyed reported consuming dairy products daily and 17,8 % 

never consumed them.  

A total of 91,8 % of the adolescents included reported consuming bread daily, with consumption 

frequencies per day ranging between two and three units of bread according to the food product 

card. Few adolescents among those studied never consumed bread, only 1,4 %. The 

questionnaire also inquired about the consumption of carbonated or powdered soft drinks and 

23,3 % reported consuming them daily, while 34,2 % never consumed them. More than 50 % 

of the respondents reported consuming sweets with a high frequency in a week, 31,1 % daily 

and 24,6 % between 3 and 6 times per week. A total of 8,2 % reported consuming pizzas daily, 

although the majority only reported occasional consumption 1 to 2 times per week (41,1 %). 

About 30 % of the respondents answered that they consume jams quite frequently (11,0 % daily 

and 20,5 % between 3 and 6 times per week). 

Table 5 illustrates the average number of meals per day according to nutritional status as 

assessed by body mass index.  

Table 5. Average values of the number of meals per day according to the nutritional status of 

the adolescent. 

Assessment according to 

BMI 

Number of meals per day 

Mean Standard 
deviation 

Mean 

Underweight 3,667 0,5774 3 

Normal weight 3,955 0,8056 44 

Overweight 3,786 0,6993 14 

Obese 4,417 0,5149 12 

Total 3,986 0,7545 73 

Source: Food consumption frequency questionnaire. 

It was found that the average number of meals per day was higher in those evaluated as obese 

(4,417) and lower in the case of the malnourished (3,667). 

Table 6 summarizes the poor nutritional practices according to the nutritional phenotype 

assessed by body mass index.  

 

 

 

 

http://www.revcmpinar.sld.cu/
http://www.revcmpinar.sld.cu/


Catalá-Diaz Y, et al. 

 
 

 

ISSN: 1561-3194   RNPS: 1877 

Rev Ciencias Médicas. 2023; 27(2023): e5759 
 

 

 

 

 

www.revcmpinar.sld.cu 

P
á
g
in

a
1
0
  
  
  

  
  
  

  
  

  
  
  

  
  

  
  

  
  
  

  
  

  
  
  

  
  

  
  
  

  
  

 O
R
IG

IN
A
L
 A

R
T
IC

L
E

 

CC-BY-NC 4.0 

 

Table 6. Nutritional malpractices according to nutritional phenotype assessed by body mass 

index. 

Poor nutritional practices Underweight Normal 
Weight 

Overweigh
t or obese 

Total 

No. % No. %  No. % No. 

Frequent omission of 
breakfast 

1 33,3 11 78,6 4 15,4 16 21,9 

Less than 3 meals per day 0 0,0 2 14,3 0 0,0 2 2,7 

Infrequent consumption of 

fruits 

2 66,7 27 61,4 17 65,4 46 63 

Infrequent consumption of 

vegetables 

0 0,0 15 34,1 12 46,2 27 37 

Infrequent consumption of 
dairy products 

1 33,3 13 29,5 8 30,8 22 30,1 

Infrequent consumption of 
meats 

0 0,0 7 15,9 4 15,4 11 15,1 

Infrequent consumption of 
fish 

3 100,0 40 90,9 23 88,5 66 90,4 

Frequent consumption of 
sausages and smoked 

0 0,0 14 31,8 10 38,5 32 43,8 

High frequency of 

consumption of sweets, 
carbonated or powdered soft 

drinks, jams 

2 66,7 13 29,5 8 30,8 23 31,5 

 

As can be seen, this table attempts to summarize some elements considered as bad nutritional 

practices according to the principles of healthy eating. It can be seen that, in general, the 

infrequent consumption of fruit (63,0 %), fish (90,4 %) and vegetables (37,0 %) predominates. 

In addition, 43,8 % of the adolescents included frequently consumed sausages and smoked food 

and 31,5 % reported frequent consumption of sweets, fizzy or powdered soft drinks and jams. 

In an attempt to relate these unhealthy practices to nutritional status, it is noticeable that no 

regularities were observed in the possession of unhealthy eating habits and the nutritional status 

of the adolescents included, since the different poor nutritional practices were manifested in a 

similar way in each of the nutritional statuses.  

 

DISCUSSION 

Adolescence is characterized by changes in eating behavior, which is influenced by the family 

and school environment, generally resulting in increased consumption of unhealthy foods and 

placing adolescents at risk of malnutrition, whether due to excess or deficiency.(13) 

The present study found that the highest percentage of the adolescents included in the study 

were normal weight and that underweight was not a health problem among them (only 4.1% of 

the sample). Significantly, more than one third of the adolescents were overweight or obese as 

a nutritional phenotype.  
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The above finding is consistent with a study by Sánchez Mata M and collaborators,(13) conducted 

in Ecuador in 120 adolescents aged 14 to 18 years which reported that about 30.0% of its sample 

presented overweight or obesity. Marca Gómez,(14) GR in a study published in 2017 observed 

that 29 % of his series of adolescents presented overweight and 5.6% obesity results that 

coincide with the result of the present research.  

In Mexico, an increase in the prevalence of overweight and obesity has been observed in all 

ages, including adolescents, according to UNICEF reports. A study published in this country 

reported prevalence percentages of overweight or obesity of 43,1 % and also found 20,9 % 

malnutrition, results that are not consistent with those of the present study, in which nutritional 

disorders due to excess were less frequent and malnutrition was not observed to affect so many 

adolescents.(15) 

The literature consulted reports that an increase in overweight and obesity in adolescents has 

been confirmed internationally, not only in developed or industrialized countries, but also in 

developing countries, including Latin American countries; the problem has acquired such 

magnitude that the WHO considers obesity in all age groups to be a global epidemic requiring 

intensive prevention measures and specific attention in all countries.(16) 

The main factor related to this epidemic has to do with the profound changes in the way the 

world population eats. One of the major ones has been the progressive replacement of 

homemade dishes and meals by ultra-processed products,(17) displacing natural or minimally 

processed products. Abundant scientific literature clearly supports the strong link between the 

increased consumption of these ultra-processed products and the increase in body weight.(18.19) 

In addition, another of the determining factors for the rapid growth of this ultra-processed 

market has been the huge amount of advertising and propaganda that has accompanied 

them.(19) 

Another important factor related to obesity is the insufficient physical activity of the population. 

A large part of the population lives today in cities where most jobs are sedentary; cities are 

planned prioritizing individual motorized modes of transport; cities are unsafe, which makes 

people stay at home. In addition, the forms of recreation have changed: there is a lack of green 

spaces, of public spaces accessible to the majority for recreation and sports; the hegemonic 

forms of recreation are in front of the TV and computer screen. Encouragement of a culture of 

physical activity is no longer an important part of school education.(18)  

Regarding the average values of the anthropometric indicators according to sex of the 

adolescents, it could be seen that males had higher average values for waist circumference, arm 

circumference, weight, waist-height index, and waist-hip index, while females showed higher 

average values for hip circumference, tricipital fold and body mass index.  

Anthropometry facilitates the assessment of risks associated with reduced lean body mass as 

well as excess adiposity. Adolescent girls and boys show differences in body composition 

attributable to the effects of female (estrogen) and male (testosterone) sex hormones. The 

percentage of fat is higher in the female sex, while the lean component predominates in the 

male sex, which is reflected in the values corresponding to the tricipital fold (higher in females 

as well as hip circumference), arm circumference (higher in males due to greater muscle mass).  

Regarding body fat, males tend to accumulate more fat in the central part of the body, besides 

not having a narrow waist as in the case of females due to the action of estrogens, which could 

explain the greater waist circumference in males than in females found in this study and the 

greater hip circumference observed in females.(20) 
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Few studies are reported that prove sex differences in anthropometric indicators in females and 

values during adolescence.  

It should be noted that in the specialized literature there are inconsistencies in the results 

comparing BMI between male and female adolescent students. Studies carried out with students 

from Costa Rica,(21) and Colombia,(22) indicate that females present higher BMI and weight than 

males, unlike other studies carried out with adolescents from Mexico and Spain in which males 

present a higher BMI than females. Robles Cerda A,(23) in his research did not find differences in 

BMI between both sexes; however, he did find that the group of males showed a higher weight 

than the group of females, a result that agrees with that of the present study. Similar results 

were found by researchers from Spain,(24) and Mexico.(25)  

The results of the present study regarding the differences in waist circumference are consistent 

with a study conducted in the Maracaibo municipality of Zulia State, Venezuela, in which a 

constant increase in CC values was observed in the male group from the age of 10 years 

onwards. In this study and in all the countries analyzed, waist circumference values increased 

with age and were higher in males than in females.(26) 

Similar results were found in a study conducted in children and adolescents from Havana where 

the values of the adjusted curves of the 3, 10, 25, 50, 50, 75, 90 and 97 percentiles of waist 

circumference were always higher in children and in both cases increased with age, although the 

absolute increase was higher in the male sex.(27) 

In relation to dietary habits, the present study showed inadequate dietary habits among 

adolescents, such as omission of breakfast, infrequent consumption of fruits and vegetables and 

fish, and frequent consumption of sausages, smoked foods and junk food.   

This result is consistent with the study conducted by López Dávila,(28) on adolescents aged 11 to 

15 years from a high school in San Luis Potosí, who reported the existence of deficient eating 

habits, which are similar to those of this study, although Ruiz Cáceres and collaborators, (29) did 

not agree, showing that 83 % of the students achieved adequate habits.  

The results of the World School Health Survey show that children and adolescents who attend 

school without breakfast or after having a light breakfast have a lower attention span and 

concentration, lower morning physical performance, as well as poorer nutritional status.(30)  

The frequent omission of breakfast was also reported in a study carried out in adolescents in 

high school in Havana province, which showed that breakfast was one of the meals most 

frequently omitted by adolescents in the series studied.(31) Likewise, it is reported in the research 

by Navarro Cruz AR and collaborators,(32) in a sample of 500 students from all faculties of a 

private university, in which 38,4 % omitted breakfast 2 to 4 times a week.   

Breakfast is considered the most important meal of the day because the food eaten is the first 

to be consumed after a long period of fasting derived from sleeping hours, and it also precedes 

the hours of the day when adolescents are most active, since this is the time when they go to 

school, when they require maximum attention and wakefulness, and where they also engage in 

sports activities and therefore expend the maximum amount of energy.  

Children and adolescents who eat breakfast have better physical and intellectual performance; 

an optimal breakfast is one that provides 20 to 25 % of the daily caloric requirement and 

contributes to a varied intake of nutrients (carbohydrates, proteins, fats and micronutrients). 

People who do not eat breakfast have a greater tendency to obesity due to the fact that 

prolonged fasting makes them when the first meal is ingested it is done in a disproportionate 

manner (that is, in abundant quantity) accumulate it as a body reserve.(33) 
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In relation to the number of meals per day, the results of the present study show that on 

average, the adolescents included in this study eat 3 to 4 meals per day. This is in agreement 

with the WHO recommendation of 4 or 5 meals per day. This finding is in agreement with that 

found by Menéndez Mato D and collaborators,(34) who state that in their study series, the highest 

percentage corresponds to those who eat four or five meals a day (67 %), with few respondents 

eating 3 meals a day or even less (12,9 %) and 20,1 % confessing to eating at least 6 times a 

day. 

The low consumption of fruits and vegetables found in this research coincides with the reports 

of a study carried out in adolescents from the Cerro Guayabal community in Ecuador, who had 

a preference for cereals and low preferences for fruits and vegetables.(1) 

The study conducted by Acosta Favela and collaborators,(35) with 101 children from 11 to 12 

years old in Ciudad Juarez, Northern State of the Mexican Republic, affirms that in inadequate 

conditions (bad eating habits and little physical activity) these variables are responsible for 

overweight and obesity. Regarding dietary habits, these authors reported that the subjects 

included had a high consumption of hamburgers and soft drinks, while the consumption of fruits 

and vegetables was low, a result similar to that of the present study.  

The result of the research also coincides with the study carried out in Havana adolescents, in 

which less than half of the sample included consumed fruits and vegetables daily.(27) Alfaro 

González M and collaborators,(36) conducted a study on the eating habits of adolescents in 

Valladolid in which they observed that 42,6 % consumed fruits and 16,1 % consumed vegetables 

every day, results that do not agree with those of the present study. 

Fruits are a great source of water, rapidly absorbed sugars, vitamin C and carotenes that serve 

as antioxidants, potassium and dietary fiber that contribute to proper nutrition for optimal growth 

and development.  Vegetables are also an important source of many nutrients, such as fiber, 

minerals: potassium, manganese, copper, magnesium, iron and vitamins A, B, C, E, K, folate, 

thiamine, niacin and choline. Adequate consumption of fruits and vegetables should be 4 to 5 

times a day, i.e. consume fruits 2 to 3 times a day and vegetables 1 to 2 times a day.(37) 

In the last 15 years, reviews of the most important scientific publications have linked higher 

consumption of fruits and vegetables to a lower risk of developing cancer. The impact could be 

as much as a 35 % decrease in all cancers. More specifically, such a reduction would be 20 % 

for cancers of the mouth, esophagus, lungs, cervix and bladder; and 50 % for cancers of the 

pancreas, gallbladder, breast and uterus. In addition, the higher consumption of fiber present in 

fruits and vegetables, and the presence of certain phytochemicals contribute to  reduce, up to 

31 %, the risk of ischemic heart disease. Other possible benefits of achieving an ideal 

consumption of fruits and vegetables is that they help to create a feeling of satiety and to reduce 

total calorie intake.(37) 

High consumption of junk, fried and smoked foods are eating habits with recognized detrimental 

effects on health at any age. They are known to be associated with cancer, arterial hypertension, 

type II diabetes mellitus and dyslipidemia, among others.  This result is similar to what was 

observed in Havana adolescents who, when analyzing the frequency by food groups, it was found 

that among the food groups they liked most were those rich in saturated fatty acids and trans 

fatty acids that raise LDL-cholesterol and reduce HDL-cholesterol, and in general, increase the 

risk of arterial hypertension (AHT), obesity and other non-transmissible diseases, when their 

consumption is exceeded and these same foods, inappropriately, were mostly consumed on a 

daily basis. Some of them (jams and sweets) are also made up of simple sugars, which were 

also, erroneously, mostly consumed on a daily basis.  
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These foods contribute to overweight, obesity and cardiovascular disease risks. These authors 

also reported a tendency to increase soft drinks and other beverages in the daily consumption 

diet.(27) 

Infantes Urtecho in 2016,(38) included in his study 79 Peruvian high school adolescents shows 

results on eating habits and nutritional status similar to those of this work with a minimum 

percentage of underweight or thinness 1,7 %; Normal; 91 % and higher  values of overweight 

7 % and obesity 1 %, the latter values (overweight and obesity) Likewise, eating habits were 

normal (good) only in 12 % of adolescents and the rest present poor eating habits. This author 

concludes that there is a highly significant relationship (p=0.00001) between the eating habits 

of high school students and their anthropometric values.  

These findings together with those previously collected reinforce the importance of promoting 

better eating habits; aware that students both at school level and those already adolescents 

spend a good part of the day at school in the company of their teachers, classmates and friends. 

At this stage, social interaction between students, teachers, parents, classmates and the media 

in their environment plays a key role, and the school environment acquires great relevance due 

to its influence on the structuring of eating habits. For this reason, health promotion in nutritional 

matters should be contemplated from a formal perspective within the school curriculum. 

It is concluded that overweight and obesity affected approximately one third of the adolescents 

studied, and poor eating practices were observed.  
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