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Abstract

Objective: The present study aimed to investigate the individual and family
determinants of being overweight among children younger than 10 years of age.
Design: Cross-sectional survey. Direct data on children’s age, food intake, physical
activity, type of transportation used and anthropometric measurements, as well as
the education level of the mothers, were collected by trained interviewers.
Setting: Population-based study in the city of Santos, Brazil.
Subjects: A total of 531 children under 10 years of age (302 aged ,6 years, 229 aged
$6 years), living in the city of Santos.
Results: The overall prevalence of overweight and obesity (BMI-for-age Z-score .1)
was 35?4% for children under 6 years and 38?9% for children aged 6–10 years. The
socio-economic status of the family was associated with being overweight for both
age groups. Logistic regression analysis showed that the lower the socio-economic
status, the higher the likelihood of being overweight, among both younger children
(OR 5 7?73; P 5 0?02) and older children (OR 5 1?98; P 5 0?04). The use of active
transportation was associated with a lower likelihood of being overweight, but only
among younger children (OR 5 1?70; P 5 0?05).
Conclusions: Socio-economic status seems to be an important individual-level
determinant of overweight in children. Public policies should consider promoting
the use of active transportation, as the results showed it to have a positive effect on
reducing overweight issues. The high prevalence of overweight in younger children
suggests that this age group should be a priority in health-promoting interventions.
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The prevalence of childhood overweight and obesity has

been increasing throughout the world. In many devel-

oped countries, it is considered a public health issue(1). In

developing countries, such as Brazil, the prevalence of

overweight in children has grown increasingly in the last

two decades(2), while some regions of the country still

fight childhood malnutrition(3). Cases of malnutrition and

excess weight may even occur in the same community(4).

An issue that has been drawing attention is that a

growing number of children are presenting with conditions

that were previously found only in adults(5). This includes

type 2 diabetes, high blood pressure and high cholesterol

levels(5). They are also more likely to have other longer-

term problems, such as cardiovascular and other related

diseases, resulting in greater morbidity and mortality in

adulthood(6).

Studies have shown that sociodemographic factors such

as age, gender, number of siblings and the education level

of parents are significantly associated with overweight(7).

Regarding this association, data in the Brazilian literature

are in disagreement. Some studies show a positive asso-

ciation(4,8), while other studies show a negative association

– that is, people of higher socio-economic status are less

likely to be overweight(3).

Lifestyle factors have also been studied as determinants

associated with overweight. The use of active transpor-

tation, such as walking and bicycling, has been suggested

by experts as a way to improve levels of physical activity

and thus improve individual health(9). At the same time,

excessive energy intake from snacks and energy-dense

foods can lead to accumulation of body fat and negative

changes in the nutritional status of children(10).

Finally, it has been suggested that these above factors

interact directly with the environmental conditions(11) of the

child’s physical residence. This is because the geographical

and socio-economic characteristics of the neighbourhood
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are related to food intake(12), food availability(13) and the

level of physical activity(14).

While the greatest increase in the incidence of excess

weight is occurring among poorer individuals of developed

countries, such data are still scarce in developing coun-

tries(6). Identifying the factors associated with overweight,

especially in children, is essential for the development

of intervention programmes that prevent this condition

among this age group and consequently in adulthood.

There are only a few studies with satisfactory statistical

power that can take into account different risk factors

simultaneously and control for possible confounding

factors in children(15). Thus, the objective of the present

study was to determine individual and family factors

associated with being overweight in children, younger

than 10 years of age, in the city of Santos, Brazil.

Methods

The Nutritional Environment Assessment in the City of

Santos, Brazil (AMBNUT) is a study conducted to assess

environmental influences on food intake and nutritional

status of mothers and their children living in different

neighbourhoods of the city. A cross-sectional design was

used to assess the nutritional status of children less than

10 years of age and their mothers. Families were recruited

by stratified random sampling of thirty-five census tracts,

designed to be proportional to the administrative areas of

the urban territory (10 % downtown, 20 % northwest and

60 % seafront). The present study aimed to analyse indi-

vidual and household factors related to overweight in the

assessed children.

After the selection of census tracts, sectors were enrolled

for the identification of eligible households. Inclusion criteria

for the study were children being younger than 10 years and

12 months, being a resident of the city and not having

any condition that could affect their nutritional status. Three

attempts were made at every household to conduct an

interview. If there was more than one eligible child in the

household, a simple random selection was done to deter-

mine which child would be included. After the eligible

households were identified, the families were asked to

participate in the study, and the interviews were conducted

following signed consent from the mothers. According to the

sampling design initially planned, twenty families would be

randomly chosen from each census tract among those con-

sidered eligible. However, since the inclusion and exclusion

criteria greatly limited this number, all children identified in a

given tract, and whose mothers agreed to participate in the

study, were assessed, until twenty interviews were obtained.

The answer rate was 70?3%, when considering the propor-

tion of interviews done at the eligible households.

After the consent of the mother was obtained, a ques-

tionnaire was administered by trained interviewers, lasting

100 (SD 22) min. The questionnaire included the following

data: identification, gender, age (,6 years and $6 years),

birth weight (,2500g and $2500g), level of physical

activity and food intake of the children, socio-economic

data and household location (seafront, downtown or

northwest), used as independent variables; and anthropo-

metric data (weight and height) for calculating the BMI,

used as the dependent variable. The socio-economic data

were collected through a questionnaire adapted from the

Brazilian National Demographic and Health Survey

(PNDS), conducted in 2006(3). The socio-economic status of

the children (and respective families) was obtained using

the classification proposed by the Brazilian Association of

Survey Companies(16). The objective of this criterion is to

classify urban families into economic classes according

to their purchasing power. This classification was used to

attribute points to the families according to: (i) the number

of appliances in the household, such as colour television,

radio, bathroom not shared by other families, car owner-

ship, daily maid, washing machine, video recorder or DVD

player, refrigerator and freezer; and (ii) the education level

of the person responsible for the household, in this case the

mother. The point-based classification system is divided

into eight categories (A1 and A2, B1 and B2, C1 and C2, D

and E). For the present study, the classifications A, B and C

were grouped, forming five categories. Since there was no

house in the E category, the final classification had four

categories (D, 0 to 13 points; C, 14 to 22 points, B, 23 to 34

points; and A, 35 to 46 points).

The level of physical activity was assessed using a

physical activity questionnaire for young people(17),

adapted for the Brazilian population. This questionnaire

takes into account the number of daily hours a child

spends watching television, playing video games or using

a computer, the type of transportation the child uses to go

to school, day-care facilities or pre-school, and the types

and number of sports the child plays.

The food intake of the surveyed children was assessed in

two different ways. The first consisted of investigating the

frequency of intake of selected groups of food: cookies and

biscuits, candies and sweetened beverages (industrialized

foods), all classified as unhealthy; and fruits, vegetables and

milk, classified as healthy items. Six categories were created

for describing the frequency of intake of these groups

(‘does not eat or rarely eats’; ‘few times a month but not

every week’; ‘every week but only a few times’; ‘many

times a week but not every day’; ‘once a day’; ‘more than

once a day’). The variable was then analysed by creating a

low and high frequency score, where 0 was attributed to

the first two categories and 1 to the remaining categories,

for each of the food groups. The scores of each food

group were added, resulting in a score of 0 to 4 for healthy

food groups and 0 to 3 for unhealthy food groups. Intake

frequency was considered low when the score was #2 for

healthy food and #1 for unhealthy food; intake frequency

was considered high when the score was .2 for healthy

food and .1 for unhealthy food.
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The food intake of the surveyed children was also

assessed using the 24 h recall method(18). Trained inter-

viewers asked the mothers about all the food eaten by the

children, from the moment they woke up in the morning

until the moment they went to bed, on the day immediately

before the interview. In order to increase the accuracy of the

information given by the mothers, the interviewers used

kitchen utensils, a photographic book with food pictures

and also plastic food models(19), to better estimate the

size of portions consumed by the child. The food intake

data obtained were processed to determine the amount of

energy consumed by each child. The total energy expen-

diture was then calculated, according to the equations pro-

posed by the Dietary Reference Intake of 2002(20), according

to age and gender. The physical activity factor was calcu-

lated by cluster analysis to identify groups according to the

level of physical activity, based on the variables included in

the questionnaire. Children were then grouped as inactive,

moderately active and active. Finally, the ratio of total energy

intake to total energy expenditure was calculated, and the

children were then classified as consuming more or less

than 120% of the recommended intake.

Children aged 2 years or older were weighed by a

portable electronic scale (Tanita, Tokyo, Japan), with a

capacity of 150kg and accuracy of 0?1kg. Height was

measured by a portable stadiometer (Alturexata, Minas

Gerais, Brazil), with a length of 190cm and precision

of 0?1 cm. The children were weighed and measured

barefoot, in light clothes or only in underwear, when pos-

sible. Height was determined using the method suggested

by Lohman(21). Whenever possible, children younger than

2 years were measured and weighted standing up, as it was

done with the older children. If not possible, they were

weighed on their mother’s lap and measured lying down,

with an adapted measuring board.

Once height and weight measurements were obtained,

the BMI (kg/m2) was calculated using the WHO software

Anthro version 3?2?2 (http://www.who.int/childgrowth/

software/en/). BMI was assessed according to BMI-for-age,

following the growth curves proposed by WHO(22). The

Z-score was calculated for each child. Since there was

found to be only two children with Z-score ,22, for

analytical purposes, children were classified as either

overweight (Z-score $1) or normal weight (Z-score ,1).

The statistical analysis used a descriptive, exploratory

approach, in order to show the sample characteristics.

The x2 test was also used to compare the two distinct age

groups of the study (categorical variables).

Multiple logistic regression was used to analyse the

association between the independent variables – food

intake, level of physical activity, economic status and indi-

vidual characteristics – and the outcome overweight

(dependent variable). At first, a univariate analysis between

each independent variable and the outcome was performed.

Variables with P value less than 0?20 in univariate analysis

were selected for the multiple model. The variables were

included in the final model according to the forward

stepwise method. A variable was considered significant

if P , 0?05 in the final model, according to Wald’s test.

The odds ratio was then calculated for each variable,

considering a confidence interval of 95 %. Interactions

between significant independent variables were assessed,

but the interaction terms were not significant, so they

were excluded from the analysis. The likelihood ratio test

was used to analyse the significance of the final model,

assuming a significance level of P , 0?05. The goodness-

of-fit test of Hosmer and Lemershow was used to deter-

mine the adjustment of the final model, with a P value

close to 1 indicating a well-adjusted model.

All analyses were performed using the SPSS statistical

software package version 16?0 (SPSS Inc., Chicago, IL, USA).

The present study protocol was approved by the Ethics

and Research Committee of the Federal University of São

Paulo (Protocol No. CEP 0275/09 and 0276/09).

Results

A total of 531 children were assessed in the different

regions of the city of Santos: 73?1 % from the seafront,

7?9 % from downtown and 19?0 % from the northwest

area. Of those surveyed, 36?9 % were classified as over-

weight and 52?4 % were males. Given the wide age range

covered by the study (10 years), the children were divi-

ded into two age groups: those aged #5 years and 11

months; and those aged $6 years and ,10 years. Table 1

shows the comparison of the different variables used in

the study for the two age groups.

There was no difference in the prevalence of excess

weight in both age groups (35?4 % and 38?9 %, respec-

tively; P 5 0?417), or in the percentage of males (52?3 %

and 52?4 %, respectively; P 5 0?985). Only one child in the

older group was not attending school when the study was

done. Among the younger children, 42?4 % were not yet

attending any type of educational institution.

Younger children consumed healthier food less frequently

than the older children (57?3% and 39?3%, respectively;

P , 0?001). Moreover, younger children consumed more

energy than their requirements (51?0% and 35?4%, respec-

tively; P , 0?001), compared with older children.

Regarding physical activity, the younger children spent

less time watching television (,2 h/d: 60?6 % and 42?4 %;

P , 0?0 0 1) or playing video games/using a computer

(does not play: 72?5% and 18?4%; P , 0?001) than the

older children, but they also were less involved in physical

activities or sports (inactive: 81?1% and 49?3%; P , 0?001).

Moreover, younger children walked and biked less than the

older children (33?1% and 71?2%; P , 0?001), while the

older children used cars more often to get around (45?5%

and 31?5%; P 5 0?02).

The two groups differed regarding the age and nutri-

tional status of the mothers: there was a greater percentage
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Table 1 Characteristics of the population according to age group: children under 10 years of age living in the city of Santos, Brazil

Children aged ,6 years (n 302) Children aged $6 years (n 229) Total (n 531)

Variable/category n % n % n % P (x2)

Child characteristics
Gender

Male 158 52?3 120 52?4 278 52?4 0?985
Female 144 47?7 109 47?6 253 47?6

Birth weight (g)
,2500 34 11?4 14 6?1 48 9?0 0?054
$2500 264 88?6 204 89?1 468 88?1

BMI-for-age Z-score
,1 195 64?2 140 61?1 335 63?1 0?417
$1 107 35?4 89 38?9 196 36?9

Attends day care/school
Yes 174 43?3 228 99?6 402 75?5 ,0?001
No 128 42?4 1 0?8 129 24?3

Healthy food consumption
High frequency 129 42?7 139 60?7 268 50?5 ,0?001
Low frequency 173 57?3 90 39?3 263 49?5

Unhealthy food consumption
High frequency 137 45?4 149 65?1 286 53?9 ,0?001
Low frequency 165 54?6 80 34?9 245 46?1

Energy intake
Below the recommendation 148 49?0 148 64?6 296 55?7 ,0?001
Above the recommendation 154 51?0 81 35?4 235 44?3

Hours watching television per day
#2 h/d 183 60?6 97 42?4 280 52?7 ,0?001
.2 h/d 119 39?4 132 57?6 251 47?3

Hours using computer/video games
Does not play/,1 h/d 219 72?5 42 18?4 261 49?2 ,0?001
Plays $1 h/d 83 27?5 186 81?6 269 50?8

Practises physical activity
Yes 57 18?9 116 50?7 173 32?6 ,0?001
No 245 81?1 113 49?3 358 67?4

Transportation (walks/bikes)
Yes 100 33?1 163 71?2 263 49?5 ,0?001
No 202 66?9 66 28?8 268 50?5

Transportation (car)
Yes 95 31?5 102 44?5 197 37?1 0?002
No 207 68?5 127 55?5 334 62?9

Mother’s characteristics
Mother’s age (years)

,20 21 7?0 0 0?0 21 4?0 ,0?001
21–39 246 81?5 158 69?0 404 76?1
.40 35 11?6 71 31?0 106 20?0

Nutritional status
Normal weight (BMI ,25 kg/m2) 140 46?4 136 59?4 276 52?0 0?003
Overweight (BMI $25 kg/m2) 162 53?6 93 40?6 255 48?0

Mother’s marital status
Has partner 233 77?2 168 73?4 401 75?5 0?314
No partner 69 22?8 61 26?6 130 24?5

Household characteristics
Water treatment

Yes 264 87?4 196 85?6 460 86?6 0?540
No 38 12?6 33 14?4 71 13?4

Construction material
Other 3 1?0 4 1?7 7 1?3 0?451
Masonry 299 99?0 225 98?3 524 98?7

Number of people per room
,1 person/room 199 65?9 141 61?6 340 64?0 0?304
.1 person/room 103 34?1 88 38?4 191 36?0

Socio-economic characteristics
Has a job

Yes 163 54?0 137 59?8 300 56?5 0?178
No 139 46?0 92 40?2 231 43?5

Mother’s education level
Higher education 114 37?7 59 25?8 173 32?6 0?004
Completed high school 188 62?3 170 74?2 358 67?4

Region
Seafront 224 74?2 164 71?6 388 73?1 0?805
Downtown 23 7?6 19 8?3 42 7?9
Northwest 55 18?2 46 20?1 101 19?0
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of overweight among mothers of the younger children

(53?6% and 40?6%, respectively; P 5 0?003). There was no

significant difference between the other socio-economic

variables, except for the education level of the mothers,

which was greater among the younger children (37?7% and

25?8%; P 5 0?004).

After the selection of the variables with P value less

than 0?20 in univariate analysis, multiple analysis showed

that socio-economic status and level of physical activity,

expressed by the type of transportation used by the child,

were associated with overweight in the younger children,

as shown in Table 2. Children in the lowest socio-economic

category were 7?7 times more likely to be overweight than

children of the same age with better socio-economic status,

independent of other factors (OR 5 7?73; P 5 0?02). Like-

wise, children who used a type of transportation other than

walking or biking to school were 1?7 times more likely to

be overweight than those who walked or biked to school

(OR 5 1?70; P 5 0?05). Both values were adjusted by the

age of the mother. The final model had an adjustment of

0?977 according to the Hosmer–Lemershow test.

Among children aged $6 years, only the socio-economic

status of the family (expressed as the education level of

the mother) was associated with overweight (Table 3).

Children whose mothers had an education level less than

high school were 2?0 times more likely to be overweight

Table 1 Continued

Children aged ,6 years (n 302) Children aged $6 years (n 229) Total (n 531)

Variable/category n % n % n % P (x2)

Socio-economic status*
Class A 12 4?0 6 2?6 18 3?4 0?475
Class B 122 40?4 81 35?4 203 38?2
Class C 148 49?0 126 55?0 274 51?6
Class D 20 6?6 16 7?0 36 6?8

*Class A, high socio-economic status; class B, medium high socio-economic status; class C, medium low socio-economic status; class D, low socio-economic
status.

Table 2 Association between individual and family variables and overweight: children aged ,6 years living in the city
of Santos, Brazil

Children aged ,6 years (n 302)

Univariate analysis* Multiple analysis-

Variable/category OR 95 % CI P OR 95 % CI P

Individual characteristics
Healthy food consumption

High frequency 1?00 –
Low frequency 1?41 0?87, 2?28 0?166

Transportation (walks/bikes)
Yes 1?00 – 1?00y –
No 1?65 0?98, 2?78 0?059 1?70 1?0, 2?91 0?05

Mother’s characteristics
Mother’s age (years)

,20 2?16 0?88, 5?29 0?092 1?53 0?57, 4?1 0?402
21–39 1?00 – 1?00 –
.40 1?16 0?56, 2?42 0?691 1?26 0?60, 2?69 0?537

Mother’s marital status
Has partner 1?00 –
No partner 0?57 0?31, 1?04 0?067

Household characteristics
Number of people per room

,1 person/room 1?00 –
.1 person/room 1?42 0?87, 2?32 0?163

Socio-economic characteristics
Socio-economic status-

-

Class A 1?00 – 1?00y –
Class B 2?65 0?85, 8?32 0?095 2?94 0?93, 9?38 0?057
Class C 1?67 0?52, 5?36 0?385 1?85 0?58, 5?02 0?305
Class D 8?00 1?57, 40?63 0?012 7?73 1?39, 43?14 0?020

*Variables with P , 0?20 in univariate analysis.
-Variables with P , 0?05 in multiple analysis.
-

-

Class A, high socio-economic status; class B, medium high socio-economic status; class C, medium low socio-economic status; class
D, low socio-economic status.
yOR adjusted for mother’s age; Hosmer and Lemershow P 5 0?977.
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than children whose mothers had a higher education

level (OR 5 1?98; P 5 0?04), adjusted for the energy intake

of the children (given by the percentage of intake that

exceeds the recommendation).

Discussion

The present study emphasizes that the prevalence of

overweight in children aged 10 years or less in an urban

area of Brazil can be considered a public health issue, as it

is in developed countries.

The prevalence of overweight found in both age

groups in the present study was greater than that found in

other studies in Brazil(3,4,23–25). A previous study in the

city of Santos found an overweight prevalence of 33?7 %,

also above the national data(26). The difference found in

overweight prevalence among studies performed in Brazil

could be attributed to the lack of a standardized method

to assess anthropometric measures in the country, which

can lead to different classifications of the nutritional status

of children. In the present study, BMI-for-age Z-score was

used to classify children, since it is the method recom-

mended by the WHO(22).

The prevalence found in the present study was even

greater than that found in developed countries like the

USA(27), Germany(28) and Australia(29), where the high

prevalence of overweight and obesity in children and

adults is well known. Like the current study, in Argentina,

also a developing country, Hirschler et al.(30) found

an alarming prevalence of excess weight of 34?6 % in

children aged 5–13 years. These data may indicate that

the lifestyle of the population in developing countries is

becoming similar to that of developed countries with

regard to less healthy behaviours, such as physical inac-

tivity and consumption of energy-dense foods.

In the present study, being overweight was associated

with socio-economic status in both age groups. Among

younger children (,6 years), the level of physical activity

was also associated with being overweight, adjusted by

the age of the mother. Meanwhile, among older children

($6 years), none of the other variables were significant,

with energy intake used only as an adjustment variable

for the final logistic model.

Although the younger children consumed more energy

than recommended for their age and sex, it was not possible

to observe an association between being overweight and

food intake among these children. Likewise, Jouret et al.(15)

did not find associations between energy or nutrient intakes

and being overweight when studying children aged less

than 5 years in France. Since the relationship between

energy intake and accumulation of fat develops over time,

children aged less than 6 years may be too young for such a

relationship to be observed(31). Food intake appears to be

more important for older children than younger children,

since it was used as an adjustment for the final model, but

this relationship was not significant in the present study.

Moreover, an association was not found between the

frequency of intake of healthy and unhealthy foods and

being overweight for either of the studied age groups,

opposite to that found by Hirschler et al.(30). The absence

of this association may be due to the construction of the

variable, which considered only the intake of certain

chosen foods groups of interest – not from a complete

FFQ; or it may be due to under-reporting of the con-

sumption of unhealthy foods by the mothers(32), which

might have influenced or masked an association with

overweight.

Table 3 Associations between individual and family variables and overweight: children $6 years living in the city of
Santos, Brazil

Children aged $6 years (n 229)

Univariate analysis* Multiple analysis-

Variable/category OR 95 % CI P OR 95 % CI P

Individual characteristics
Energy intake

Below the recommendation 1?00 – 1?00-

-

–
Above the recommendation 1?55 0?89, 2?70 0?119 1?51 0?86, 2?64 0?148

Household characteristics
Water treatment

Yes 1?00 –
No 1?83 0?87, 3?84 0?110

Socio-economic characteristics
Has a job

Yes 1?00 –
No 0?64 0?37, 1?11 0?112

Mother’s education level
Higher education 1?00 – 1?00-

-

–
Completed high school 2?03 1?06, 3?87 0?034 1?98 1?03, 3?80 0?040

*Variables with P , 0?20 in univariate analysis.
-Variables with P , 0?05 in multiple analysis.
-

-

OR adjusted for mother’s age; Hosmer and Lemershow P 5 0?977.
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Many studies have reported a positive association between

being overweight and the amount of time spent watching

television(15,33,34). This is likely because children who watch

television for more than an hour daily tend to participate less

in sports and other physical activities, therefore being more

inactive than children who watch less television(15). However,

the results found in the present study showed that children

who spent more time watching television or using a com-

puter had a significantly lower chance of being overweight,

opposite to that found in the literature. Through the analysis

of other physical activity variables, it was hypothesized that

these variables could possibly be acting as confounding

factors; that is, they may reflect more the socio-economic

status of the children than their actual physical activity level.

This hypothesis was based on the fact that wealthier children

tend to spend more time on sedentary activities, such as

watching television or playing video games/using a compu-

ter, than poorer children(28); therefore, the socio-economic

level of the children in this sample appears to be playing a

major role in their nutritional status. Based on this argument,

it was decided to use only the variable type of transportation

(on foot/bicycle v. car/bus/taxi) as a proxy measure of the

physical activity level of children.

Multiple regression analysis showed that younger

children who did not go to school/day care on foot or by

bicycle were more likely to be overweight (OR 5 1?70;

P 5 0?05). Among older children, however, none of the

physical activity variables investigated in the study had

any influence on being overweight. This result suggests

that the use of proxy measures for this age group may not

be sensible enough to detect the relationship expected;

therefore, other methods should be used to determine the

physical activity levels for this age group, such as the use

of pedometers to determine the hourly amount of MET

(metabolic equivalents), in order to accurately determine

the impact of physical inactivity on being overweight.

Over the last few decades, the literature has shown that

the physical and environmental characteristics of a city can

help promote physical activity among residents(33,35,36) and

are related to healthier weight of children and adults(37). In

the USA, for example, a study found that 25% of children

less than 10 years of age were more likely to use a more

sustainable and active type of transportation – on foot or

by bicycle – to go to school when their parents were

satisfied with the structure, such as the presence of side-

walks, crosswalks and bicycle pathways, and safety of their

neighbourhoods(38). The city of Santos benefits in this

matter, since it has a flat characteristic and a wide dis-

tribution of bicycle pathways throughout the city, which

stimulates walking and bicycling among residents. More-

over, according to what is discussed by Jacoby et al.(39), the

present study found that the incorporation of physical

activity into daily activities such as going to school on foot

or by bicycle has a protective effect against being over-

weight among children. However, as seen previously, this

association was only observed among younger children.

Associations between being overweight and socio-

economic status were found in the present study in both

age groups. However, this association was measured by

two different socio-economic variables. Among the older

group, the education level of the mother was used as a

proxy to measure socio-economic status, as shown by

Nagel et al.(28) and Júlı́usson et al.(7). These authors found

that the education level of the mother as a socio-economic

variable was an important factor for overweight in children.

As for the younger group, the education level of the mother

showed no relationship with being overweight, so a clas-

sification by economic status was then used(16). The data

found in the present study show that children of a lower

socio-economic status are more likely to be overweight than

children of higher socio-economic status. This is different

from what was found by other studies in Brazil, in which

higher socio-economic status entailed higher prevalence

of overweight(40,41). Moreover, national data published by

the PNDS found that, as the number of years of formal

education increases, so does the exposure to overweight

and obesity(3). The association found in the present study is

similar to that found in developed countries, which also

show an inverse relationship between being overweight

and socio-economic status(28,42–44).

Recent data have shown that the relationship between

socio-economic factors and being overweight results

mainly from the access that the population has to heal-

thier and less energy-dense foods. Recently, the term

‘obesogenic environment’ has been used to describe a

group of characteristics that promote weight gain,

including the access to unhealthy food, proximity to food

stores and food service places(45). Morland et al.(46) showed

an association between the socio-economic characteristics

of the neighbourhood in a region of the USA and the

location of food stores. It was found that the poorer

population had four times less access to food stores that sell

healthy foods, such as fruits and vegetables, and thus have a

higher risk of being obese(47). The causes of this difficult

access to food that can protect against weight gain are not

clear. They could be related to the fact that food stores that

sell these items at lower prices – such as supermarkets(48) –

may not be receiving enough incentives to open new stores

in less advantaged areas, and could prefer areas where

residents have higher incomes. Thus, these poorer areas are

occupied by smaller food stores that sell healthy foods at

higher prices and unhealthy food at lower prices(49).

Some limitations need to be considered when inter-

preting the findings in the present study. First, it is a cross-

sectional study, which limits the interpretation of causality

of the results in relation to being overweight. Second,

some variables, such as the level of physical activity, were

reported by parents. This could result in less accurate data

or bias that can mask a real association, but would hardly

lead to a false significant relationship between variables.

Furthermore, analysis of food intake by the 24 h recall

was based on only 1 d of the child’s food intake, thus it
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may not take into account the intra-individual variability

of the diet. In order to reduce possible errors due to this

limitation, different resources were used by the trained

interviewers, such as the use of photograph books, kitchen

utensils and plastic food models. Given the duration of the

interview, it was not possible to investigate a second day of

the children’s food consumption in this study.

It is also important to emphasize the positive points

of the present study. First, all variables were collected

directly by trained interviewers in order to reduce possi-

ble errors. Second, this is a population-based study and

representative of the population of the city of Santos,

which means that the data found can be inferred to a

population of the same age. Finally, the use of a logistic

regression model as a method of statistical analysis allows

the factors of interest to be analysed at the same time that

possible confounding variables, such as level of physical

activity or food intake, are controlled(30).

Conclusions

The prevention of excess weight in children usually focuses

on lifestyle changes that occur at the end of childhood or

during adolescence. The results of the present study suggest

that interventions should begin during the first years of life,

in order to control the growing prevalence of overweight.

The results found in the present study show that this

population is being disproportionately and increasingly

affected by factors that promote overweight compared

with the rest of the country, following the prevalence

patterns of overweight seen in developed countries.

However, the present study could not find other factors,

in addition to socio-economic status, that could be pro-

moting overweight so substantially, since the scope of the

analysis focused only on the individual and family levels.

Thus, future studies performed in Brazil should aim to

study other levels of interaction between the independent

variables and overweight. This includes the environment

in which the child lives, access to healthy foods and access

to areas where physical activities can be performed, all of

which may be increasing the prevalence of overweight in

this population. It is also essential to analyse the environ-

mental characteristics of the neighbourhood where the child

lives, in order to investigate the association between over-

weight and access to healthier foods.
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