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Abstract
Objective: To investigate the relationship between social deprivation and the food
environment. Furthermore, to evaluate if the food environment is associated with
the prevalence of obesity among students in Brazilian public schools.
Design: Cross-sectional. For the classification of obesity, weight and height were
measured, and the cut-off point of BMI-for-age Z-score > + 2 was adopted. Social
deprivation level was determined from the Health Vulnerability Index (HVI). To
assess the food environment, the density of food establishments in urban
residential areas was calculated. Associations between the food environment and
the presence of obesity were estimated by binary logistic regression through a
generalized estimating equations model.
Setting: Juiz de Fora, Minas Gerais, Brazil.
Subjects: Children and adolescents (n 661) aged 7–14 years.
Results: The lowest social deprivation level showed a higher density of all types of
establishments that sold predominantly unhealthy foods. An inverse association
was found between the density of supermarkets and hypermarkets and the
presence of obesity (OR= 0·58; 95% CI 0·36, 0·93). For the other categories of
food retailers, no significant differences were found.
Conclusions: The findings reinforce the need for public policies that promote
equality in the food environments of the city. Also, further investigations into the
influence of the presence of supermarkets on the nutritional status of children and
adolescents are required.
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Obesity is considered a public health issue that prematurely
affects the health of children and adolescents(1). In Brazil, the
prevalence of obesity among children and adolescents was
14·3 and 4·9%, respectively, between 2008 and 2009(2). In
2015, data from the National Adolescent School-based
Health Survey (PeNSE) showed a 7·8% prevalence of obe-
sity among students aged 13–17 years(3). Besides the nega-
tive impacts of obesity on growth and development(4), it is
related to other chronic non-communicable diseases such as
cardiovascular and respiratory diseases, diabetes, and early
mortality in adulthood(5).

There are several factors involved in the aetiology of
obesity, among which are individual (genetic, biological
and behavioural) and environmental characteristics(6). In
the latter category emphasis is placed on the food envir-
onment, which is characterized by the availability, access

and proximity to establishments that sell food for
immediate consumption or consumption at home(7). The
type and location of such establishments in the neigh-
bourhood can affect in diverse ways the acquisition of
food by families, who can buy food of either better or
worse nutritional quality, thus influencing the nutritional
status of children and adolescents(8).

To assess the relationship between the food environ-
ment and the presence of obesity in the population, cer-
tain types of food retailers have been considered proxies
of healthy or unhealthy diet(9). Recent studies show that
children and adolescents who live close to specialized fruit
and vegetable establishments(10), far from places that sell
unhealthy foods(10,11) and in areas with a higher density of
supermarkets that offer more healthy foods in relation to
unhealthy ones(12) have lower prevalence of obesity.
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Another environmental aspect related to obesity is
social deprivation, a term applied to the lack of material
and social resources in a community, which may explain
some differences in lifestyle, especially those associated
with food consumption and the health of individuals(13).
Studies carried out in developed countries show that
establishments that sell fresh and healthy foods are less
prevalent in socio-economically deprived neighbour-
hoods, hence some foods are less available and/or have
lower quality, which can result in monotonous food pur-
chasing and consumption patterns among low-income
families who reside in these areas(14,15).

The majority of studies that investigated family–envir-
onment interactions were carried out in developed coun-
tries whose social, cultural and environmental factors
differ from the reality of Brazilian cities. Furthermore,
similar studies that address these associations in Brazilian
children and adolescents are scarce(16–19).

Therefore, the objective of the present study was to
investigate the relationship between social deprivation
and the food environment, and to evaluate if the food
environment is associated with the prevalence of obesity
in Brazilian public-school students.

Methods

The present study was a cross-sectional investigation
among children and adolescents of both sexes, aged
between 7 and 14 years, and enrolled in elementary public
schools located in the urban area of the city of Juiz de
Fora, a medium-sized city in the state of Minas Gerais,
Brazil. The data collection of individual information
occurred between July 2011 and December 2012.

The number of children and adolescents in the age group
of interest enrolled in 130 public schools located in the
urban area of Juiz de Fora in 2011 was 52 733(20), which
corresponds to 79·5% of the total 66 295 students enrolled in
elementary schools in the urban area of the city of Juiz de
Fora. The remaining 20·5% (n 13 562) were enrolled in
eighty-six private schools(20). The criteria for sample calcu-
lation were the following: the population of students in the
age group of interest enrolled in public schools located in
the urban area of Juiz de Fora (n 52 733), a desired precision
level of 2% and a significance level of 5% with an 8%
prevalence of obesity corresponding to the mean pre-
valence of obesity in the age range studied(2). Thus,
assuming a possible loss of 20%, the total sample was 848
students(21). We evaluated 83·5% (n 708) of the sample due
to losses related to refusal to participate (non-consent of the
students or parent/guardian) or absence on the data col-
lection day (16·5%, n 140).

Since the sample is school-based, it is only possible to
evaluate refusal according to the school’s Health Vulner-
ability Index (HVI) because information concerning
students’ residential address (that was subsequently geo-
referenced) was provided during the interview.

The sample design was probabilistic and a three-stage
cluster type: (i) schools, which were randomly and pro-
portionally selected from each of the seven administrative
city districts, totalling thirty-four schools; (ii) class, wherein
all classes in each grade which conformed with the age
range of interest were included; (iii) students, who were
randomly and proportionally selected from each grade,
totalling 708 students.

There were losses of 6·6% (n 47) due to age being
outside the range of interest (less than 7 years or greater
than 14 years) and the impossibility to geo-reference (did
not reside in the urban area, incomplete address). There
were no statistically significant differences in sex and age.

With regard to the schools, the majority of them (61·8%;
n 21) were located in areas of lower vulnerability. Only
38·2% (n 13) were in areas of greater vulnerability.

The dependent variable was the presence of obesity.
The students’ anthropometric assessment consisted of
weight and height measurements, followed by the calcu-
lation of BMI-for-age, with those who had BMI-for-age
Z-score higher than +2 being considered obese. For the
classification, the growth curves of the WHO(22) were used
and were identical to the criteria proposed by the national
system of nutritional surveillance(23). All measurements
followed the protocol proposed by the Brazilian Ministry
of Health(23).

The independent variables were sex, age, race/skin
colour (white, brown or black), educational level of
guardian (higher than/lower than or equal to 11 years of
education)(24), total monthly family income in Brazilian
currency (Real, R$; distributed in tertiles) and number of
meals per day (five or more/four or less)(25). To obtain
information on the number of meals, the participants
responded to the following question: ‘Check the meals
normally eaten (more than four times a week)’. The par-
ticipants were also asked if they routinely had breakfast
(categorized according to the mean of this variable for the
study population being equal to or higher than four meals
per week)(26) and total daily screen time was given by the
sum of the time spent daily watching television, using the
computer or playing video games (less than or equal
to/higher than 120min/d)(27).

To evaluate social deprivation, the HVI was used. It is a
synthetic measure of socio-economic conditions and
sanitation(28) using information from the demographic
census of 2010(29). This index varies from 0 to 1: the higher
its value, the higher the health vulnerability. It is classified
into four categories (low, medium, high and very high
risks), but for analytical purposes, it was opted to jointly
analyse the urban regions classified as the lower vulner-
ability group (categories of low and medium risk) and
higher vulnerability group (categories of high and very
high risk).

For the assessment of the food environment, categories of
food retailers were proposed based on the following criteria:
main activity of the establishment described by the National
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Classification of Economic Activities (NCEA)(30); the degree
of food processing of the foods predominantly sold in the
establishment(31); and the association of the type of estab-
lishment with healthy food consumption and/or weight gain
(positive, negative or null association)(8,32–38).

In this sense, the category of supermarkets and hyper-
markets was analysed separately, given the lack of con-
sensus in the literature on the real influence of supermarkets
on the consumption attitudes of individuals and considering
the wide range of foods available in these spaces(39,40). The
food retail categories adopted were as follows: (i) establish-
ments with predominant sales of healthy foods, i.e. butcher
shops, fish markets, greengrocers, dairy shops; (ii) estab-
lishments with predominant sales of unhealthy foods,
i.e. candy shops, cafés, fast-food restaurants, mini markets;
(iii) mixed establishments, i.e. self-service and ‘à la carte’
restaurants, bakeries, food trucks, street vendors; and
(iv) supermarkets and hypermarkets.

The neighbourhood (geographical unit chosen) in the
present study was defined by the urban region (UR) of the
residence of the children and adolescents who partici-
pated in the study(41). In Juiz de Fora, there are eighty-one
UR(29). UR are areas in the urban perimeter of the city of
Juiz de Fora that have been delimited for the purpose of
planning, research on socio-economic conditions, the
development of actions related to planning the city’s
growth and demarcation of the boroughs of the munici-
pality(41). This concept was used in the present study as a
geographic unit of analysis. The mean land area of the UR
was 320·98 km2 and the median was 92·05 km2 (mini-
mum= 10·37 km2; maximum= 7294·73 km2); the mean
population was 6066 inhabitants and the median was 4735
inhabitants (minimum= 159; maximum= 23 045)(42). We
used the UR as a geographic unit of analysis due to the
inherent difficulties in neighbourhood delineation. How-
ever, this geographical measure is consistent with socio-
demographic and health data from secondary sources(43).

The food environment was evaluated by the density of
each food retail category (number of establishments divi-
ded by the UR area in km2)(29).

All information about the food retailers (address and
main activity) was obtained from the Secretary of Finance
of Minas Gerais and referring to data from NCEA 2013(30).
NCEA is a national standardized instrument used by the
Brazilian tax administration(30).

The residence of the research participants and the
location of the food retailers were geo-referenced using
their full address and the attribution of geographic coor-
dinates was done (latitude and longitude). For this pur-
pose, the software QGIS 2.8.6 was employed. These data
were incorporated into the individual data of the sample
participants, creating a single database.

Data descriptive analysis was performed through mea-
sures of frequency distribution, central tendency and dis-
persion. The association between the presence of obesity
and the food environment measures, HVI and individual

variables was obtained by binary logistic regression
through generalized estimated equations, which considers
the aggregate effect on the individual. An exchangeable
structure of correlation was utilized and is recommended
when the observations are grouped into some specific
structure(44). For the adjustment of the multivariate model,
by virtue of the collinearity among the variables of the
food environment, four distinct models were offered. The
models were adjusted by the individual variables that
presented P< 0·05 in the univariate analysis, also by sex
and HVI of residential UR. The association was estimated
by OR and their respective 95% CI. The data analysis was
performed using the statistical software package Stata
version 13.1. The significance level adopted in all analyses
was 5%.

The study complies with the Declaration of Helsinki.
The policies and procedures were developed to guarantee
data confidentiality and protection. The present study is
the product of two projects, both approved by the
research ethics committee of the educational institution
where the research was conducted (reference numbers
09/2010 and 522.694/2014). After being informed about
the research objectives, protocol and the procedures to be
carried out, the legal representatives of the selected stu-
dents were asked to consent to participate in writing.

Results

Of the 708 children and adolescents evaluated, 6·6%
(n 47) were excluded because their ages were outside the
range of interest, they did not provide their full addresses
(making geo-referencing impossible) or did not live in the
urban area of the city. Thus, the study was carried out with
661 children and adolescents living in fifty-eight of the
eighty-one UR of the city.

The prevalence of obese children and adolescents in
the study sample was 13·9% (n 92).

The following variables were significantly associated
with the presence of obesity: age (OR= 0·83; 95 CI% 0·74,
0·92) and highest tertile of total monthly family income
(OR= 2·12; 95% CI 1·16, 3·87). The children and adoles-
cents residing in UR of higher HVI were more likely to be
obese (OR= 1·44; 95% CI 1·05, 1·98; Table 1). These
results were obtained by unadjusted bivariate analysis.

In relation to the distribution of the food retail categories
stratified by the UR’s HVI, 51·9% (n 343) were in areas of
lower vulnerability. In Fig. 1, the mean density of food
retailers stratified by HVI is presented. The UR of higher
vulnerability showed lower densities of all types of
establishments when compared with those of lower
vulnerability.

Table 2 shows that the density of healthy, unhealthy and
mixed establishments was not significantly associated with
the presence of obesity among children and adolescents.
However, it was found that the density of supermarkets
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and hypermarkets had an inverse association with the
presence of obesity (P< 0·05).

Finally, in Table 3, the multivariate models of each
type of establishment adjusted by sex, age, tertile of
total monthly family income and HVI are shown. The
inverse association between density of supermarkets and
hypermarkets and the presence of obesity (model 4) was
significant. Children and adolescents who lived in urban
areas with higher densities of supermarkets and hyper-
markets were less likely to be obese (OR= 0·58; 95%

CI 0·36, 0·93). For the remaining food retail types (healthy,
unhealthy and mixed), statistically significant differences
were not observed.

Discussion

The study findings indicate that the lowest level of social
deprivation showed a higher density of all types of food
retail establishments and the majority sold predominantly
unhealthy foods. We observed an inverse association
between the density of supermarkets in the neighbour-
hood and the presence of obesity in the children and
adolescents evaluated, even after adjustment for individual
characteristics and social deprivation in the neighbour-
hood. The other types of food retail establishments ana-
lysed (healthy, unhealthy and mixed) were not associated
with the outcome.

The prevalence of obesity among Brazilian children and
adolescents has increased steadily in recent decades and
one of the factors involved in its aetiology is the food
environment(2,6). The availability and access to several
types of food stores can encourage individuals to buy and
consume foods of different nutritional qualities (healthy or
unhealthy)(45). In addition, disregarding where people live

Table 1 Distribution of the individual variables and neighbourhood Health Vulnerability Index (HVI) according to the presence of obesity
among public-school students (n 661) aged 7–14 years, Juiz de Fora, Minas Gerais, Brazil, 2011–2012

Total (n 661) Obese (n 92) Non-obese (n 569)

Variable n % n % n % Unadjusted OR 95% CI

Gender
Female 342 100 45 13·16 297 86·84 1·00 Ref.
Male 319 100 47 14·73 272 85·27 1·12 0·72, 1·75

Age (years)† 11 9–12 10 8–12 11 9–13 0·83** 0·74, 0·92
Race/skin colour
White 145 100 18 12·41 127 87·59 1·00 Ref.
Brown 424 100 63 14·86 361 85·14 1·21 0·70, 2·10
Black 48 100 10 20·83 38 79·17 1·72 0·74, 4·02

Guardian’s level of education
≥11 years 201 100 28 13·93 173 86·07 1·00 Ref.
<11 years 306 100 49 16·01 257 83·99 1·15 0·69, 1·90

Total monthly family income
1st tertile (R$250–1000) 180 100 20 11·11 160 88·89 1·00 Ref.
2nd tertile (R$1020–1600) 162 100 19 11·73 143 88·27 1·06 0·54, 2·07
3rd tertile (R$1700–8500) 162 100 34 20·99 128 79·01 2·12* 1·16, 3·87

Number of meals per day
5 or more 243 100 27 11·11 216 88·89 1·00 Ref.
4 or less 418 100 65 15·55 353 84·45 1·52 0·94, 2·46

Frequent breakfast consumption
Yes 465 100 58 12·47 407 87·53 1·00 Ref.
No 177 100 31 17·51 146 82·49 1·43 0·89, 2·29

Total time spent in sedentary behaviour
≤120 min/d 113 100 16 14·16 97 85·84 1·00 Ref.
>120min/d 548 100 76 13·87 472 86·13 0·97 0·54, 1·74

HVI
Lower vulnerability 343 100 40 11·66 303 88·34 1·00 Ref.
Higher vulnerability 318 100 52 16·35 266 83·65 1·44* 1·05, 1·98

Ref., reference category.
Unadjusted OR and 95% CI were obtained from the binary logistic regression for obesity through a generalized estimating equations model.
*P< 0·05, **P< 0·01.
†The age variable had a non-parametric distribution and is presented as median and interquartile range (25th percentile–75th percentile). The age variable is
continuous, thus a reference category was not considered in the analysis.
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Fig. 1 Density of categories of food retailers according to urban
regions’ Health Vulnerability Index ( , lower vulnerability; ,
higher vulnerability) in Juiz de Fora, Minas Gerais, Brazil, 2013.
Values are means, with 95% CI represented by vertical bars
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can be a limiting factor in developing effective strategies
for combating obesity at the population level, reinforcing
the relevance of the present study(46).

In relation to the availability of food retailers according
to the level of social deprivation in the neighbourhood,
there is a lower density of all types of food retailers in the
UR of higher vulnerability, as observed in Texas, USA,
by Sharkey et al.(47). A similar result was also found in
Glasgow, Scotland, where a higher density of food stores
was found in richer areas; however, evidence of a linear
relationship between the categories of establishments
evaluated and the levels of social deprivation was not
shown(48).

In Brazil, Cremm et al.(16) investigated the relationship
between socio-economic and environmental factors and
overweight in 531 children under the age of 10 years in the
city of Santos. The findings indicated that lower socio-
economic status of the family was crucial for the presence
of overweight in children. With regard to neighbourhood,
the results of the current study showed an association

between higher vulnerability of the neighbourhood and a
higher chance of obesity among children and adolescents,
both in the crude and adjusted analysis.

Correa et al.(18) carried out a study with students aged
7 to 14 years in the city of Florianópolis, Brazil, and
verified a lower number of food retailers and a lower
density of butcher shops, cafeterias, natural products
stores, juice houses, convenience stores, supermarkets,
bakeries and confectioneries per thousand inhabitants in
low-income areas compared with high-income areas. On
the contrary, a study conducted in the USA with a
nationally representative sample of 73 079 adolescents
(mean age of 14·65 years) observed that poorer neigh-
bourhoods had a higher availability of establishments
considered proxies of unhealthy food, such as fast-food
restaurants(49).

Other studies suggest that economically deprived areas
characterized by poor infrastructure and high crime rates
can deter the establishment of shops and rendering of
services including those directed towards a healthy diet,

Table 2 Density of food retailers near the students’ residence (inside the urban region where they live) according to the presence of obesity
among public-school students (n 661) aged 7–14 years, Juiz de Fora, Minas Gerais, Brazil, 2013

Total (n 661) Obese (n 92) Non-obese (n 569)

Variable Mean SD Mean SD Mean SD Unadjusted OR 95% CI

Density of healthy establishments (number/km2) 4·57 5·72 4·31 4·45 4·62 5·90 0·99 0·96, 1·03
Density of unhealthy establishments (number/km2) 23·05 29·37 20·47 14·16 23·47 31·13 0·99 0·98, 1·00
Density of mixed establishments (number/km2) 13·77 18·47 11·26 9·23 14·18 19·53 0·98 0·97, 1·00
Density of supermarkets and hypermarkets (number/km2) 0·57 1·04 0·36 0·55 0·60 1·10 0·69* 0·50, 0·95

Unadjusted OR and 95% CI were obtained from the binary logistic regression for obesity through a generalized estimating equations model.
*P< 0·05.

Table 3 Adjusted models for obesity according to individual and food environment variables among public-school students (n 661) aged
7–14 years, Juiz de Fora, Minas Gerais, Brazil, 2013

Model 1 Model 2 Model 3 Model 4

Variable
Adjusted

OR 95% CI
Adjusted

OR 95% CI
Adjusted

OR 95% CI
Adjusted

OR 95% CI

Individual variables
Gender
Female 1·00 Ref. 1·00 Ref. 1·00 Ref. 1·00 Ref.
Male 1·11 0·66, 1·88 1·11 0·66, 1·88 1·12 0·66, 1·89 1·10 0·65, 1·88

Age 0·80** 0·70, 0·91 0·80** 0·70, 0·90 0·79** 0·70, 0·90 0·80** 0·70, 0·90
Total monthly family income
1st tertile (R$250–1000) 1·00 Ref. 1·00 Ref. 1·00 Ref. 1·00 Ref.
2nd tertile (R$1020–1600) 1·08 0·54, 2·15 1·08 0·54, 2·16 1·09 0·54, 2·17 1·11 0·55, 2·24
3rd tertile (R$1700–8500) 2·77** 1·46, 5·27 2·80** 1·47, 5·33 2·89** 1·52, 5·50 2·99** 1·57, 5·71

Food environment variables
Health Vulnerability Index
Lower vulnerability 1·00 Ref. 1·00 Ref. 1·00 Ref. 1·00 Ref.
Higher vulnerability 2·01** 1·22, 3·30 1·92** 1·15, 3·19 1·73* 1·02, 2·93 1·64* 1·01, 2·65

Density of food retailers
Healthy establishments (number/km2) 0·98 0·94, 1·03 – – – – – –

Unhealthy establishments (number/km2) – – 0·99 0·98, 1·00 – – – –

Mixed establishments (number/km2) – – – – 0·98 0·95, 1·00 – –

Supermarkets and hypermarkets
(number/km2)

– – – – – – 0·58* 0·36, 0·93

Ref., reference category.
Adjusted OR and 95% CI were obtained from the binary logistic regression for obesity through a generalized estimating equations model.
*P< 0·05, **P< 0·01.
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thus influencing the health profile of residents(15,50). Such
environments characterized by the lower availability and
limited access to fresh and healthy foods at affordable
prices can be called ‘food deserts’(51). Neighbourhood
social deprivation can also interfere with access to
health care and active mobility of individuals in urban
space(15,50).

In relation to supermarkets and hypermarkets, an
inverse association with the presence of obesity was ver-
ified among the students evaluated in the present study.
According to a systematic review carried out by Cobb
et al.(45), an identical association is found in studies per-
formed in adults(29,52,53). This suggests that the availability
of supermarkets near one’s residence facilitates the
acquisition of healthy foods (such as fruits, fresh legumes
and vegetables, bread, milk and cheese) and may
decrease the risk of developing obesity(45). However, this
relationship is not entirely clear among children and
adolescents.

Correa et al.(19) evaluated 2195 students aged 7–14
years in the city of Florianópolis, Brazil. They observed a
positive association between the presence of restaurants
around the homes of students (buffer= 400m) and over-
weight/obesity in schoolchildren (OR= 1·52; 95% CI 1·13,
2·06). Furthermore, being a member of a family that uti-
lizes public markets/greengrocers was also positively
associated with overweight/obesity in the sample investi-
gated. They did not observe associations with the pre-
sence of supermarkets. Likewise, other studies performed
in the USA employing representative national samples of
students also found similar associations between the pre-
sence of supermarkets and nutritional status(49,54). On the
contrary, a study performed in Kenya found that buying
from supermarkets did not increase the chance of over-
weight among children and adolescents(55).

Supermarkets and hypermarkets, in general, are char-
acterized as retailers of general merchandise, pre-
dominantly food products, while also offering other types
of non-perishable goods(29). Brazilians consider super-
markets and hypermarkets as main places to purchase
food(19,56). Regarding the sale of food in these places, it is
possible to find various healthy foods at competitive prices
and of better quality compared with other food retai-
lers(5,39), which could increase fruit and vegetable con-
sumption among low-income families as observed in the
USA(57).

However, it is important to note that the role of super-
markets and hypermarkets as proxies of a healthy diet has
been discussed lately in the scientific literature, since these
establishments not only sell fresh foods but also ultra-
processed products with low nutritional quality, as shown
by data from the Brazilian Family Budget Survey of 2008–
2009(2) analysed by Machado et al.(58). It should therefore
be emphasized that the display of different types of foods
of various nutritional qualities and prices in supermarkets
and hypermarkets results in ambiguous conclusions on the

role of these establishments in the supply of healthy food
to the population(45,59).

The present study has the potential to reinforce the
importance of environmental determinants in the context
of childhood obesity, specifically regarding neighbour-
hood social deprivation and the food environment. In
addition, it provides useful information regarding the food
environment characteristics of residential areas which are
associated with the prevalence of obesity in children and
adolescents enrolled in public schools in a medium-sized
Brazilian city. Some limitations of the study can be
observed, such as assessment of the food environment
using data from secondary sources, which might be inac-
curate. Regarding the criteria used for the categorization of
food retail establishments, it is important to recognize the
difficulty of clustering distinct food retailers who sell at
different prices into a single group. In addition, rating
them as healthy or unhealthy is a great challenge and may
result in inaccuracies. The study evaluated public-school
students only, thus the findings should not be extrapolated
to all children and adolescents. However, considering that
many public policies affect children in public schools, it is
a crucial population to be studied. Other contexts were
not evaluated, such as the environment around the
schools – where the purchase of food can also occur – and
recreational centres and facilities for physical activity –

which can either stimulate energy expenditure or not.
Finally, the use of geo-referenced information can intro-
duce bias due to spatial changes in the establishments
over time (temporal dissociation) which could not be
captured, resulting in possible under- or overestimations
of associations.

For future studies, it is suggested that children and
adolescents enrolled in private schools be evaluated and
the scope of the food environment for all students be
broadened to include the built environment such as
recreational centres, facilities for physical activities and
public transportation system. Similarly, the built environ-
ment must be taken into consideration when analysing the
associations between urban spaces and obesity.

Conclusions

The findings of the current study point to the presence of a
higher density of all types of establishments that sell pre-
dominantly unhealthy foods in areas with the lowest levels
of social deprivation and there is an inverse association
between the highest density of supermarkets and hyper-
markets and the prevalence of obesity in children and
adolescents. Thus, the findings reinforce the need for
public policies that promote equality in the distribution of
healthy food stores in the city. Also, further investigations
into the influence of supermarkets and similar establish-
ments on the nutritional status of children and adolescents
are required.
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