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Food intake and anthropometric evaluation in 
school-aged children of Buenos Aires

ABSTRACT
Introduction. The main objectives of this study 
were to analyze food intake and to determine the 
prevalence of overweight and obesity in school-
aged children.
Population and Methods. Fifth-grade children 
from 80 randomly-selected public schools from 
the Buenos Aires metropolitan area were includ-
ed. Data on food intake were collected using a 
24-hour recall period and frequency of weekly 
consumption. Data on weight and height were 
also collected.
Results. The sample was made up of 1673 chil-
dren (854 girls and 819 boys), with an average 
age of 10.9 years old. The average calorie intake 
was 2316 kcal/day (±888) with an adequacy ra-
tio of 115.8% in relation to the dietary reference 
intake. Of the total assessed children, 21.3% was 
overweight and 14.3% was obese. Mean intake 
of dietary fiber was 9 g/day (dietary reference 
intake: 28 g/day, 32.1% of adequacy). Only 2% 
of children complied with the recommended 
intake of vegetables and 17%, with the recom-
mended intake of fruit. The most frequently 
consumed high calorie density foods were: soft 
drinks/juices, candies, sweet cookies and high 
fat seasonings and dressings.
Conclusions. The high calorie intake, together 
with the prevalence of overweight and obesity 
in the studied population, justifies the need to 
implement nutrition education programs tar-
geted at encouraging a healthier diet.
Key words: intake, school-aged children, nutrition, 
overweight, obesity.
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INTRODUCTION
The importance of nutrition during 

childhood has gained relevance given 
the increased knowledge regarding 
the influence of nutrition both on op-
timal growth and development and on 
the prevention of adult diseases.

The requirements of macronutri-
ents and micronutrients during the 
different stages of childhood are ex-
tremely important to define health 
policies and programs and to build 
the bases for dietary reference intakes.

Increased calorie intake is one of 
the main factors associated with obe-
sity and adult chronic diseases.1,2
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addition, a progressive impairment 
of food quality, with an increased 
percentage of saturated fat intake and 
a reduced consumption of fruit and 
vegetables, seems to have become the 
generalized modality of food intake of 
this new age.3

The analysis of food intake char-
acteristics of each population and its 
association with obesity is one of the 
research priorities of the World Health 
Organization (WHO).

A lack of data at the population 
level on food intake and local con-
sumption patterns in Argentinean 
children have led to carrying out this 
study whose objectives are the follo-
wing:

Primary objective
•	 To	analyze	and	evaluate	food	in-

take and to determine the preva-
lence of overweight and obesity in 
school-aged children. 

Secondary objectives
•	 To	estimate	nutrient	composition	

of diets and compare values obtai-
ned versus the dietary reference in-
takes (DRIs) by age and gender.

•	 To	determine	the	frequency	of	wee-
kly consumption of high calorie 
density foods, fruit and vegetables.

POPULATION AND METHODS
This was a descriptive, cross-sec-

tional study with a random selection 
sample representing fifth-grade chil-
dren from public schools from the 
Buenos Aires metropolitan area (City 
of Buenos Aires and Buenos Aires 
suburbs). Data were collected from 
June to December, 2005.

In order to cover the entire socio-
economic spectrum, we systemati-
cally selected, using a random start 
and population odds ratios, 16 census 
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fractions in the City of Buenos Aires, based on the 
1991 National Population and Housing Census,4 
and 64 cities in greater Buenos Aires, based on the 
2001 National Population and Housing Census.5 
In both cases, census units were arranged based 
on overcrowded households (proxy measure 
for estimating the socioeconomic level). Eighty 
public primary schools were randomly selected 
from these fractions and cities according to the 
lists provided by the corresponding government 
agencies. Such design guarantees a sample that 
represents the Buenos Aires metropolitan area, 
reproduces the socioeconomic profile of the pop-
ulation under study in a proportional manner, 
and may be processed using a statistical software 
created specifically for simple random samples.

Fifth-grade children were studied after their 
parents had given their written consent for par-
ticipation in this research.

Children that indicated having a chronic or 
acute condition that may have affected their nu-
tritional status at the time of the assessment were 
excluded. Children indicating to have modified 
their food consumption patterns as a result of a 
pre-existing disease were also excluded.

For the assessment of food intake, two instru-
ments were used: a 24 hour recall period and fre-
quency of weekly consumption.

Twenty-four hour recall period
The objective of the 24 hour recall period was 

to help the child remember all the foods and bev-
erages he/she had the day before. This survey 
was administered by nutritionists, who used visu-
al samples of foods,6 replicas of food and home-
made measurement instruments (plate, glass, etc.) 
to recall and accurately describe all the foods and 
beverages consumed in the prior 24 hours.

Surveys were completed on Tuesdays, Wednes-
days, and Thursdays to avoid including data from 
the weekends.

Collected data were entered into a database 
and analyzed using a software especially de-
signed according to the table of chemical compo-
sition prepared by the Experimental and Applied 
Endocrinology Center (Centro de Endocrinología 
Experimental y Aplicada, CENEXA),7 which deter-
mined the content of calories and macronutrients 
of foods. Values were then compared to DRIs.8,11

Frequency of weekly consumption
We used a questionnaire based on the list of 

foods and beverages dictated by local consumption 
patterns and that may be strongly associated with 

the development of overweight and obesity. This 
list included both healthy foods (fruit and vegeta-
bles) and high calorie density foods (burgers/hot 
dogs, breaded chicken/fish, choripán (a sandwich 
prepared with bread and highly seasoned pork 
sausage), pizza/empanada (a turnover of filled pas-
try), sweet cookies, candies (with no chocolate), 
snacks/slight meals, soft drinks/juices, chocolate, 
cakes/pastries, fried foods, butter/high fat sea-
sonings and dressings). We also determined the 
categories for establishing how often children con-
sumed such foods and beverages over the week.

For the assessment of fruit and vegetable con-
sumption, we compared daily intake with the 
recommendations of the Food Guidelines for Ar-
gentinean Population (“eat five helpings of fruit 
and vegetables a day”).12 Based on this recom-
mendation, the consumption of two or more help-
ings of fruit a day was considered “adequate”, at 
least one helping a day was considered “accept-
able”, and no daily consumption was considered 
“inadequate”. For vegetables (raw or cooked), the 
consumption of two or more helpings a day was 
regarded as “adequate”, at least one daily helping 
was regarded as “acceptable” and no daily con-
sumption was regarded as “inadequate”.

Both surveys (24 hour recall period and fre-
quency of weekly consumption) were adminis-
tered by 20 B.S. in Nutrition with specialization 
in anthropometrics, who were previously trained 
in the administration of surveys and the anthro-
pometric assessment instruments to accurately 
estimate food and beverage quantities and an-
thropometric measurements. Each child was in-
terviewed during 40 minutes in average.

Anthropometry
CAM portable scales (Buenos Aires, Argen-

tina) were used to measure weight and height, 
with a resolution of up to 100 grams, together 
with SECA wall removable Bodymeter 208 sta-
diometers (Hamburg, Germany), with a resolu-
tion of up to 1 millimeter. Based on these data, 
the body mass index (BMI) was calculated and 
compared to WHO’s 2007 standards (overweight: 
z-score >1 SD, and obesity: z-score >2 SD).13 For 
the anthropometric analysis, only children aged 
10-11.9 years old were considered; for this reason, 
the sample was made up of 1588 children (817 fe-
males and 771 males).

Statistical processing
Data were processed using the statistical 

software SPSS 10.0. Anthropometric data were 
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analyzed by calculating mean and dispersion 
measures (standard deviation, SD) with the soft-
ware Epi Info version 6.04 (1996, Centers for Dis-
ease Control-WHO, Atlanta, USA). Comparisons 
by gender and weight category were made with 
a t test for risk difference.

Statistical significance was established at 
p < 0.05. For the study of calorie and macronutri-
ent intake, mean and SD values were calculated, 
and a percentile distribution for the sample was 
performed; for this, cut-off points for the 25th, 50th 
and 75th percentiles (Pc25, Pc50 and Pc75) were 
estimated.

RESULTS
The sample was made up of 1673 children 

(854 girls and 819 boys), with an average age of 
10.9 years old. Ninety five percent of children was 
10-11 years old, and only 5% was 12 years old.

Table 1 shows the characteristics of the sam-
ple evaluated and the prevalence of overweight 
and obesity by gender. These results are stated 
for the 95% of the population (n = 1588). No sig-
nificant differences were observed in the total 

sample results (n = 1673).
Table 2 shows calorie intake and nutrient com-

position by gender, stated using mean, SD and 
percentile values. It also includes the adequacy 
ratio of DRIs for the sample mean.

The analysis of macronutrient intake indicat-
ed that it is harmoniously distributed; at a mean 
population level, with a calorie intake of 53% of 
carbohydrates, 15% of proteins, and 32% of fat.

Males consume 187 and 199 kcal more than fe-
males in the 50th and 75th percentiles, respectively. 
In the Pc50, girls consume 2091 kcal, while boys 
consume 2278 kcal, and in the Pc75, girls and boys 
consume 2716 and 2915 kcal, respectively. The 
percentages of energy from carbohydrates, pro-
teins and fat are stable and independent from the 
total calorie value.

The mean cholesterol intake is 295.8 mg/day.
In terms of fruit and vegetables daily con-

sumption according to the recommendations of 
the Food Guidelines for Argentinean Popula-
tion,12 we found that, for the studied population, 
consumption was adequate in 17%, acceptable in 
26%, and inadequate in 57%. In relation to veg-

Table 1. Description of sample and prevalence of overweight and obesity for the total population and by gender

	 Total (n= 1588)	 Females (n= 817)	 Males (n= 771)

Age (years)	 10.9 (± 0.4)*	 10.9 (± 0.4)*	 10.9 (± 0.4)*
Weight (kg)	 39.2 (± 9.5)*	 39.1 (± 9.4)*	 39.3 (± 9.6)*
Height (cm)	 143.1 (± 6.9)*	 143.5 (± 7.0)*	 142.6 (± 6.8)*
BMI (kg/m²)	 19.01 (± 3.55)*	 18.83 (± 3.50)*	 19.18 (± 3.64)*
Overweight (%)a	 21.3	 21.1	 21.5
Obesity (%)b	 14.3	 10.6**	 17.9**

* * Mean (standard deviation), ** Significant difference p < 0.01 by gender. 
a. Z-score > 1 SD. WHO 2007; b. Z-score > 2 SD. WHO 2007.

Table 2. Data on calorie intake and nutrient composition by gender, expressed using mean, standard deviation (SD) and 
percentile values. Adequacy ratio in relation to DRI (comparing mean population values)

	 Total (n= 1673)	 Females 	 Males 
		  (n= 854)	  (n= 819)

Energy/	 Mean	 SD	 Percentile	 DRI*	 Adequacy 	  Mean	 SD	 Mean	 SD
Nutrient		  25	 50	 75	 %

Total energy	 2316	 888	 1691.8	 2175.7	 2829.8	 2000	 115.8	 2239	 872	 2396	 898 
(kcal/d)

Carbohydrates	 307	 120	 223.1	 291.4	 368.2	 225 - 325 (275)	 111.6	 297.5	 118	 316	 121.3 
(g/d)

Proteins (g/d)	 88	 40.1	 59.8	 82.2	 111.1	 50-75 (62.5)	 140.8	 84.7	 40	 92	 40

Total lipids (g/d)	 84	 44.9	 51.1	 76.5	 107.1	 55 - 77.7 (66.35)	 126.6	 81.3	 43.2	 86.8	 46.5

Fiber (g/d)	 9	 6.1	 4.6	 8	 12.2	 28	 32.1	 8.5	 5.6	 9.6	 6.5

* Food and Nutrition Board. Institute of Medicine. National Academy of Sciences.
DRI: dietary reference intake.
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etables, consumption was adequate only in 2%, 
acceptable in 12%, and inadequate in 86% of the 
studied children.

Table 3 shows the frequency of weekly con-
sumption of high calorie density foods.

DISCUSSION
This study reveals that the average calorie in-

take in children aged 10-12 years old is 2316 kcal/
day. The mean calorie value is 15.8% higher than 
the recommendations. Approximately 25% of the 
population consumes 2829.8 kcal or more, 40% 
higher than recommended (Pc75). In the studied 
population, overweight (including obesity) had 
an incidence of 35.6%. Food distribution is harmo-
nious, i.e., it is made up of an adequate propor-
tion of carbohydrates, proteins and fat. However, 
with an increased calorie intake, absolute values 
in grams per day are above the recommendations. 
The rate of adequacy of fruit and vegetable con-
sumption was really low, which translates into a 
suboptimal consumption of fiber in grams/day 
(X = 9 g/d, DRI = 28 g/d).

The National Survey on Nutrition and Health 
in Argentina (ENNyS, for its acronym in Span-
ish), conducted in 2005 in 10 year old girls, also 
found a harmonious distribution of macronu-
trients. The ENNyS also indicated that the con-
sumption of fruit and vegetables among 10 year 
old girls, both at a national and regional level, 
was remarkably lower than the recommenda-
tions of the Food Guidelines for Argentinean 
Population.14

Dietary reference intakes, which are under 

continuous evaluation, are generated based on 
studies conducted in developed countries. For our 
study, we selected the DRIs for the USA popula-
tion to be used as reference, since these are the 
DRIs most used in population studies. Although 
both in this study and in most publications it has 
been observed that males have a higher calorie 
and macronutrient intake, this DRI does not make 
a difference between males and females.

Other studies in children in this age group 
have reported a calorie intake similar to that 
found in this population. In 1996, Rolland-Cach-
era found in France that 10 year old children had 
a calorie intake of 2200 kcal/day.15 Huang et al. 
(USA) established that the mean calorie intake 
was 1817 (±15) kcal, and this is consistent with 
the Madrid Nutrition Survey held in 2001-2002 
(1905 kcal ± 337).16 We have not found prior pub-
lications on the calorie intake in this age group 
in Argentina, but we found a Chilean reference 
from 2010 that indicates that the mean calorie 
intake in 11 year old children is 2135 kcal/day, 
with a similar distribution to that of children in 
Buenos Aires.17

Overweight and obesity rates in the studied 
population demonstrate the importance of ana-
lyzing the total calorie intake in the diet of the pe-
diatric population.

A total of 50% of the population under anal-
ysis had a carbohydrate, protein and fat in-
take higher than the dietary reference intake 
for their age (carbohydrates: DRI = 275 g/d, 
X = 307 g/d; proteins: DRI = 75 g/d, X = 88 g/d; 
fat: DRI = 66.6 g/d, X = 84 g/d).

Table 3. Frequency of weekly consumption of high calorie density foods for the total population (n = 1673)

High calorie density 	 Frequency of weekly consumption (%)
food or groups	 Never	 Once a week	 Two-four times a week	 Once a day or more 
of food	

Burgers/hot dogs	 47	 32	 20	 1
Breaded chicken/fish	 44	 29	 26	 1
Choripán*	 69	 26	 5	 0
Pizzas/Empanadas	 17	 45	 37	 1
Sweet cookies	 14	 17	 43	 26
Candies (no chocolate)	 15	 14	 38	 33
Snacks/slight meals	 44	 20	 26	 10
Soft drinks/juices	 3	 4	 20	 73
Chocolate	 25	 22	 38	 15
Cakes/pastries	 25	 38	 29	 8
Fried food	 18	 30	 49	 3
Butter/high fat seasonings  
and dressings	 24	 18	 41	 17

* A sandwich prepared with bread and chorizo (highly seasoned pork sausage).
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In terms of food quality in this population, we 
found that the daily fat and carbohydrate intake 
is consistent with a high consumption of sweet 
cookies, candies, soft drinks/juices and high fat 
seasonings and dressings. In particular, we found 
a relevant frequency of consumption of sweet-
ened drinks in the studied population, with 73% 
of children drinking soft drinks and concentrated 
juices once or more times a day. In our study, this 
finding was not related to the BMI or the displace-
ment of other food. However, in the international 
literature, we found several studies that relate the 
consumption of sweetened beverages with over-
weight and obesity.18

The low consumption of fruit, vegetables and 
dietary fiber observed in our study is consistent 
with the global trend. Publications on this subject 
indicate that it is associated with their cost, the 
difficulty concerning their preparation, having 
less time available for cooking and competition 
with other industrialized products.19 The associ-
ation between the low consumption of fruit and 
vegetables and childhood overweight has been 
demonstrated by several authors,20 in addition to 
the relation between the low consumption of fiber 
and non-transmissible chronic diseases. Findings 
in this study are alarming enough to encourage 
future interventions in this regard.

The relation between intake and health has 
been explored in several reports, but most of 
them are from countries with a feeding pattern 
that depends on their culture, as in the case of 
USA, where products like ice-cream, burgers, 
soft drinks and salty snacks are strongly related 
to overweight and a low nutrient intake during 
childhood and adolescence.21 In Argentina, how-
ever, and in spite of culture globalization, it ap-
pears that cookies, high fat pastries and breads, 
and beverages are the products that most fat and 
sugar contribute to diet.22 A recent local publica-
tion including information on South American 
countries highlighted the importance of the envi-
ronment for favoring a healthy diet and the need 
to perform local studies to establish intake pat-
terns and our own interventions targeted at put-
ting a halt on obesity.23

No linear relation between energy intake and 
overweight at an individual level has been estab-
lished in this study, but it is worth underscoring 
the high prevalence of overweight and obesity 
that we have found.

In this age group, intake requirements may 
vary by gender and even by the degree of puber-
tal development.

This study did not include a food group anal-
ysis, which may have been interesting to observe 
diet composition, it did not look into any aspect 
related to eating habits, such as having breakfast, 
either.

The instrument used for measuring food and 
beverage consumption provides limited informa-
tion because it refers to a general mode of eating, 
but does not allow to analyze volume, and it fo-
cuses only on the intake during week days. In or-
der to avoid bias by using non-comparable days, 
this instrument has the limitation of not reporting 
information representative of weekends.

The methodology used to measure intake in 
population studies is still a controversial issue 
for most investigators who focus their work on 
intake in children.24,25 Authors like Rockett et al., 
who have conducted a thorough assessment of 
available methods to measure intake in adoles-
cents, have concluded that there are few validated 
and reproducible studies, and therefore, no ideal 
method is yet available (i.e., short, easily admin-
istered, low cost and accurate).26 In this regard, 
Sidossi states that, to this date, there is no ideal  
method and that available validated methods 
(24 hour recall period and frequency of weekly 
consumption) together with a software for estab-
lishing food composition are acceptably reliable 
for the analysis of dietary intake.27 This is clearly 
a scientific field that is still under continuous de-
velopment. Our study provides experience on the 
use of a validated method that allows to compare 
the results obtained with those of other Argentin-
ean populations and of other similar age groups 
in the future.

The modality of having our own population 
sample and performing a percentile distribution 
of intake allowed us to analyze the studied popu-
lation in terms of their mean value and also their 
minimum and maximum values.

This is the first study that provides informa-
tion on the intake of 10-12 years old children in 
the metropolitan area of Buenos Aires. We believe 
that this information will enable future applica-
tions, such as:
1.	 To provide information for establishing natio-

nal dietary reference intakes.
2.	 To help planning prevention programs to fight 

obesity and other non-transmissible chronic 
diseases.

3.	 To allow the implementation of nutrition edu-
cation programs that will favor a healthier 
diet.
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CONCLUSIONS
The results of this investigation (a high over-

weight and obesity prevalence and an excessive 
calorie intake in up to 50% of the population) war-
rant the urgent need to work on children’s eat-
ing habits since their early stages of development 
based on scientific information.
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