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Food environment at subway stations: 
a study in the municipality of São Paulo, Brazil

Abstract  This study aimed to characterize the 
food environment within subway stations in São 
Paulo and describe the availability of food and 
drinks according to the social vulnerability of the 
area where the stations are located. A cross-sec-
tional study was carried out involving 19 subway 
stations, and checklist instruments were used to 
audit outlets and vending machines. The São 
Paulo Social Vulnerability Index was adopted to 
characterize the location of the stations. Sixty-six 
outlets were found. The median of outlets per 
station was the same in all categories of the ter-
ritory’s social vulnerability (median=2 establish-
ments/station). The most frequent types of food 
sold were convenience foods, present in all of the 
outlets. The territory’s vulnerability did not result 
in a difference in the availability of healthy and 
unhealthy marker foods. The food environment at 
subway stations is marked by the high availability 
of ultra-processed food and drinks at all outlets.
Key words  Food Supply, Social vulnerability, 
Nutritional Policy, Diet, food and nutrition, En-
vironment
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Introduction

In the 1980s, the onset of an intense develop-
ment of food processing and increased supply 
and access to “practical” foods (the so-called ul-
tra-processed foods) evidenced that the urban 
environment leads to higher energy intake and 
individual diet and lifestyle change1-4.

In Brazil, food outside the home is increas-
ingly frequent. The first results of the 2017 
Household Budget Survey (POF) show that al-
most a third (32.8%) of the total food expenses 
of Brazilian households are exclusively geared to 
meals outside the home. This result points to an 
increase of 8.7 percentage points in the weight of 
this expenditure, between 2002-2003 and 2017-
2018. The types of food most consumed in this 
latest survey have not yet been disclosed, but the 
previous POF (2008-2009) pointed out that, de-
spite an expected growing trend, the quality of 
food consumed outside the home is of concern, 
especially among the population that resides in 
urban areas. The most consumed items are those 
commonly characterized by high energy density 
and reduced nutritional content, such as snacks, 
pizza, soft drinks, and sandwiches5,6.

The right to access adequate food is among 
the social rights, included in Article 6 of the Bra-
zilian Constitution, and is a basic human right7. 
The full realization of this right and, consequent-
ly, assurance of Food and Nutrition Security for 
the Brazilian population, is required under Law 
N° 11.346 of September 15, 20068:

[...] regular and permanent access to quality 
food, in sufficient quantity, without compromising 
access to other essential needs, based on health-pro-
moting food practices that respect cultural diversity 
and are environmentally, culturally, economically, 
and socially sustainable8(p.01).

This concept gathers issues related to the 
production and availability of food, access, and 
commitment to health promotion, connecting 
the socioeconomic focus with health and nu-
trition9. Although efforts to reduce hunger and 
misery deserve to be highlighted, issues related to 
the quality of food consumed by the Brazilians 
still require special attention. Data from national 
surveys show the continuous advance of house-
hold availability of ultra-processed foods10. This 
finding is of concern since the increased share of 
these foods results in worse quality eating, with 
a more significant amount of saturated fat, trans 
fat, sugar and a lower supply of micronutrients11.

In this context, it is crucial to understand how 
the food environment can affect people’s food 

and health, as it refers to the “physical, economic, 
political, and sociocultural context in which con-
sumers interact with the food system to acquire, 
prepare and consume food”12.

It is known that adherence to healthy eating 
practices is harder in unfavorable environments 
– where healthy foods, such as fresh or minimally 
processed foods and preparations based on them 
are not sold, or the availability of these foods 
occurs on a smaller scale compared to the avail-
ability unhealthy foods, such as ultra-processed 
foods, the so-called “obesogenic” environments13. 
Thus, the environment encourages the consump-
tion of ultra-processed and low-nutritious foods 
and discourages the consumption of foods con-
sidered healthy by combining aspects related to 
the availability and cost of these foods14. Recently, 
the term “food marshes” has also been used in the 
literature to describe urban areas with an excess 
of establishments selling unhealthy foods com-
pared to those selling healthy foods15. Evidence 
shows that socioeconomically most impover-
ished regions have lower availability of healthy 
foods, such as fruits and vegetables16,17.

The impact of the food environment on food 
is not restricted to what is available around the 
homes and workplaces of individuals18-21 and 
the traveling routes adopted daily, which start-
ed to be considered a few years ago22,23. A study 
carried out in São Paulo found that areas with 
higher people flow, such as bus terminals, train 
and subway stations, have a higher density of 
restaurants, bars, and snack bars24. Despite this, 
studies addressing the relationship between food 
outside the home and the food environment of 
bus, train and subway stations and terminals25,26 

are still scarce.
The flow of people in several means of public 

transport is on the rise in the metropolitan re-
gion of São Paulo. These means, mainly subway 
stations, contribute to people traveling to differ-
ent city regions, even the remotest ones. Approxi-
mately 4 million people travel on them every day. 
Their profile reveals that the use of long-distance 
transport means (with a mean duration of one 
hour), at peak hours (in the morning, between 5 
am and 8 am, mid-day at around noon, and eve-
ning, between 4 pm and 7 pm), and users’ final 
destination is work or school/university27.

Sizeable commercial food exploitation is 
known to occur in these spaces, such as kiosks, 
snack bars, stores, and vending machines, so us-
ers of this equipment can employ the time spent 
commuting to eat. Thus, it is necessary to carry 
out studies that assess what is available in this 
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scenario not yet explored by the Brazilian litera-
ture on the food environment to identify possible 
impacts on people’s health.

In this sense, this study aimed to characterize 
the food environment within subway stations in 
São Paulo and describe the availability of food 
and drinks according to the social vulnerability 
of the territory where the stations are located.

Methods

This is a cross-sectional study on 19 subway sta-
tions located in the municipality of São Paulo, 
administered exclusively by the Government of 
the State of São Paulo, distributed between lines 
1-Blue (Tucuruvi, Jabaquara, Luz, Sé, Paraíso and 
Ana Rosa), 2-Green (Vila Madalena, Vila Pruden-
te, Consolação, Paraíso, Ana Rosa and Tamandu-
ateí), 3-Red (Palmeiras-Barra Funda, Corinthi-
ans-Itaquera, República, Sé, Brás and Tatuapé), 
5-Lilac (Capão Redondo, Adolfo Pinheiro and 
Santo Amaro) and 15-Silver (Vila Prudente and 
Oratório). The criterion for selecting the stations 
was to consider the busiest in São Paulo, which 
are: 1) the terminal stations of each line (first and 
last) or 2) the stations interconnecting with oth-
er lines of the São Paulo Metropolitan Company 
(Subway) or trains of the São Paulo Metropolitan 
Trains Company (CPTM).

Data were collected by three trained research-
ers in the first semester of 2017. Worth noting is 
that the stations launched after the data collec-
tion period were not included in the study.

We employed the instrument developed by 
the Collaborative Group for Studies on the Uni-
versity Food Environment (CALU)28 to analyze 
of the food environment, which is a checklist ad-
dressing the following domains: characterization 
of the establishment (type, location, opening 
hours, peak visiting hours, payment method), 
availability, variety (brand, type of packaging, 
volume, weight) and price of food and beverages, 
nutritional information and advertisements re-
ferring to healthy and unhealthy food markers, 
based on foods commonly found at universi-
ties (where the instrument was developed). The 
definition of these markers by CALU was based 
on evidence about the association between food 
consumption and the protection against or oc-
currence of chronic diseases already mentioned 
in the literature11,29,30, collecting, for example, 
a vast list of ultra-processed items. The instru-
ment’s reliability was assessed, and, considering 
the adjusted kappa, the interobserver and test-re-

test tests showed that 93% of the items showed 
substantial or almost perfect agreement. All of 
the items evaluated through percentage agree-
ment show substantial or almost perfect agree-
ment for the interobserver test and the test-retest 
tests28.

While this instrument was developed to as-
sess the university food environment, it contains 
some items that can be sold in snack bars, coffee 
shops and sweet stores at subway stations, such 
as sandwiches, salty pastry, sandwich cookies, 
snacks, soft drinks, among others, besides those 
found at restaurants.

In dialogue with the Brazilian Population 
Food Guide29, considering the food items of the 
instrument28 and those available in the stations 
studied, the following were considered healthy 
markers in this study: fresh fruits, mineral wa-
ter and natural fruit juice (fresh food or drinks). 
The unhealthy markers were convenience items 
(such as sweet and savory cookies without fill-
ing, sandwich cookies, snacks, chocolates, sugary 
drinks), sandwiches, fried or baked salty pastry, 
and sweetened refreshments in containers (ul-
tra-processed foods or drinks).

Vending machines were also found at the sta-
tions, and the instrument previously presented 
does not include the assessment of this food trade 
category. Thus, the vending machines were ana-
lyzed through the use of a checklist prepared by 
the authors of this study, which included mainly 
the sweets stores’ items found in the instrument 
developed by the CALU. Vending machine data 
were presented descriptively (characteristics of 
the machines), by type (healthy or unhealthy), 
variety (brand, type of packaging, volume, 
weight) and price of food and beverages sold, as 
well as payment method available and presence 
of advertisements and discounts.

All stations selected for the study were visited 
[paid area of the station (after the turnstile and 
on the transfer paths); unpaid area of the sta-
tion (before the turnstile and in free spaces), and 
boarding area (platforms)]. All formal outlets in 
areas belonging to the São Paulo Subway were 
audited. Outlets in the territories of Via Quatro, 
CPTM, Bus Stations, Municipal and Intermunic-
ipal Bus Terminals, and informal trade (carried 
out by street vendors inside train cars) were not 
audited.

The food outlets audited were grouped into 
the following categories, established in the in-
strument used28, per type of food predominantly 
sold: snack bar (primarily snacks (sandwiches 
and fried and baked salty pastry) and candy items 
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(treats, sweets, ultra-processed drinks)), coffee 
shop (coffees and other drinks and, eventually, 
quick-consumption foods), sweet store (sweets, 
candies, chewing gum, chocolates, soft drinks, 
juices, treats in general, and ice cream). Besides 
these, the vending machine category (food and 
drink self-service vending machines) was created 
for this study.

A territorial social vulnerability indicator, 
namely the São Paulo Social Vulnerability Index 
(IPVS), was created by the SEADE Foundation 
based on data from the census sectors from the 
2010 São Paulo Census31 and used to characterize 
the geographical areas of subway stations, which 
consists of types of situations of exposure to vul-
nerability, aggregating income, education, and 
demographic variable indicators. The categories 
employed were “extremely low vulnerability” 
(IPVS 1), “very low vulnerability” (IPVS 2), and 
“low vulnerability” (IPVS 3). The IPVS of the 
territories where stations were located were ob-
tained by calculating the mean IPVS of the cen-
sus tracts underpinning each district32.

As for data analysis, the distribution of the 
types of outlets in the evaluated subway stations 
(absolute and relative frequency and density of 
establishments – number of establishments/1,000 
users) and their characteristics (location, day/
opening hours, peak hours, payment method, 
on-site consumption structure), and availabili-
ty and price indicators for food and beverages, 
nutritional information and advertisements were 
described. Moreover, the availability of food and 
beverage considered markers of healthy and un-
healthy food was described as per the IPVS. Thus, 
the relative and absolute frequencies, means, and 
medians were calculated. The comparison of 
food and beverage availability according to the 
territory’s social vulnerability was evaluated us-
ing the Kruskal-Wallis test.

The collected data were entered using the Epi 
InfoTM 7 program (Centers for Disease Control 
and Prevention, Atlanta, USA). The database was 
then transferred to the SPSS statistical package 
(IBM, New York, USA) for data editing. The soft-
ware Stata SE 14.2 was used in the data analysis.

Results 

Sixty-six outlets were found in the 19 subway sta-
tions evaluated, and Brás and Sé stations had the 
most significant number of establishments. Vila 
Madalena and Tucuruvi had the lowest number 
of establishments among the stations with out-

lets. Adolfo Pinheiro, Capão Redondo, Oratório, 
Santo Amaro, and Vila Prudente stations did not 
have any food or beverage outlets.

The sweet store category had the highest 
proportion (n=32; 48.5%), followed by vending 
machine (n=21; 31.8%). Most sweet stores and 
snack bars were found at Brás station (28.1% 
and 50.0%, respectively), vending machines at Sé 
station (28.6%) and coffee shops distributed at 
Brás, Luz and República stations (33.3% each). 
Considering the distribution of establishments 
as per the IPVS, we observed that the median of 
outlets per station was the same in all IPVS cat-
egories. The number of outlets at the stations is 
not apparently related to the number of passen-
gers transiting through them (Table 1).

Regarding the location of outlets at stations, 
77.3% (23 sweet stores, 18 vending machines, 
eight snack bars, and two coffee shops) were 
found in the station’s paid/transfer area. In the 
case of interconnected stations (after the turn-
stile), 22.7% (9 sweet stores, three vending ma-
chines, two snack bars, and one coffee shop) were 
in the station’s unpaid area (before the turnstile 
or free area) and 6.1% (3 sweet stores and one 
vending machine) in the boarding area (plat-
form). 

All food outlets were open from Monday 
through Friday. Weekends and holidays had dif-
ferent dynamics (but at least one in each station 
worked). Thus, the distribution of opening hours 
was: 74.2% worked every day, 19.7% Monday 
through Saturday, 4.5% Monday through Fri-
day, and 1.5% Sunday through Friday. We clarify 
that the opening hours of the stations studied are 
Sunday through Friday from 04:40 to 00:00 and 
on Saturdays from 04:40 to 1:00 of Sunday. The 
opening hours of food outlets found are from 
06:00 to 23:00, and staff affirmed that they were 
more visited in the late afternoon/early evening.

As for the payment methods available to cus-
tomers at the food outlets found, cash was ac-
cepted in full (100%), followed by debit (69.7%) 
and credit card (60.6%). Meal vouchers were the 
least frequent (18.2%), but the acceptance of this 
payment method stands out, including in two 
sweet stores.

Only 10 establishments offered a structure 
such as a table and counter for on-site food con-
sumption, representing 22.2% of the total estab-
lishments (n=45, excluding vending machines). 
When considering each type of establishment 
alone, all coffee shops (n=3), 60% (n=6) of snack 
bars, and 3.1% (n=1) of sweet stores also had 
that same structure.
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The information available to customers at 
food outlets were prices and menus. Prices were 
shown individually (in the product itself) or in 
Banner/Totem/TV. Only one sweet store and one 
snack bar did not provide this type of informa-
tion. The menus presented in Banner/Totem/TV 
were found in 70% of snack bars and all coffee 

shops. No nutritional information was found in 
any of the 66 outlets.

The most frequent food type sold were conve-
nience foods. It is noteworthy that their presence 
was not attributed only to sweet stores but also 
in all vending machines, snack bars, and coffee 
shops. Thus, this type of product was found in 

Table 1. Absolute and relative frequency (%) of the types of outlets available at subway stations in São Paulo. São 
Paulo, Brazil, 2017.

Mean district 
IPVS groups/

Station

Total
Type of outlet

Mean N 
of daily 
usersa

Density 
(Number of

establishments
/1000 users)

Sweets store
Vending 
machine

Snack bar
Coffee 
shop

N N (%) N (%) N (%) N (%)

Group of stations located in the IPVS districts 1b

Ana Rosa 5 2 (40.0) 3 (60.0) 0 (0.0) 0 (0.0) 45,000 0.11

Barra Funda 4 4 (100.0) 0 (00.0) 0 (0.0) 0 (0.0) 204,000 0.02

Consolação 4 1 (25.0) 3 (75.0) 0 (0.0) 0 (0.0) 134,000 0.03

Paraíso 2 2 (100.0) 0 (0.0) 0 (0.0) 0 (0.0) 44,000 0.05

Vila Madalena 1 0 (0.0) 1 (100.0) 0 (0.0) 0 (0.0) 27,000 0.04

Adolfo Pinheiro 0 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 10,000 0.00

Santo Amaro 0 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 86,000 0.00

Total 16 9 (56.2) 7 (43.8) 0 (0.0) 0 (0.0) 550,000 0.03

Mean 2.3 1.3 1.0 0.0 0.0 78,571 0.04

Median 2.0 1.0 0.0 0.0 0.0 45,000 0.03

Group of stations located in the IPVS districts 2c

Brás 16 9 (56.3) 1 (6.3) 5 (31.3) 1 (6.3) 96,000 0.17

Luz 6 1 (16.7) 3 (50.0) 1 (16.7) 1 (16.7) 169,000 0.04

República 4 2 (50.0) 1 (25.0) 0 (0.0) 1 (25.0) 157,000 0.03

Tatuapé 3 0 (0.0) 2 (66.7) 1 (33.3) 0 (0.0) 93,000 0.03

Jabaquara 2 2 (100.0) 0 (0.0) 0 (0.0) 0 (0.0) 92,000 0.02

Tamanduateí 2 1 (50.0) 1 (50.0) 0 (0.0) 0 (0.0) 59,000 0.03

Tucuruvi 1 1 (100.0) 0 (0.0) 0 (0.0) 0 (0.0) 70,000 0.01

Oratório 0 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 4,000 0.00

Vila Prudente 0 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 44,000 0.00

Total 34 16 (47.1) 8 (23.5) 7 (20.1) 3 (8.8) 740,000 0.05

Mean 3.8 1.8 0.9 0.8 0.3 87,111 0.04

Median 2.0 1.0 1.0 0.0 0.0 92,000 0.03

Group of stations located in the IPVS districts 3d

Sé 14 5 (35.7) 6 (42.9) 3 (21.4) 0 (00.0) 78,000 0.18

Itaquera 2 2 (100.0) 0 (0.0) 0 (0.0) 0 (0.0) 96,000 0.02

Capão Redondo 0 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 74,000 0.00

Total 16 7 (43.8) 6 (37.5) 3 (18.8) 0 (0.0) 248,000 0.06

Mean 5.3 2.3 2.0 1.0 0.0 82,667 0.07

Median 2.0 2.0 0.0 0.0 0.0 78,000 0.02

Total 66 32 (48.5) 21 (31.8) 10 (15.1) 3 (4.5) 1,582,000 0.04
aMean number of entries of passengers on weekdays in 2016 (year in which the stations for data collection were chosen), with 
rounding (source: http://www.metro.sp.gov.br/metro/numeros-pesquisa/demanda.aspx, access in January 2017); bGroup 1: 
extremely low vulnerability, cGroup 2: very low vulnerability, dGroup 3: low vulnerability.

Source: Elaborated by the authors.
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all (n=66) the food outlets studied. In most cases 
(75.6%), these foods were displayed close to the 
payment counter.

As for the convenience items sold, there was a 
wide variety of candies and chocolate bars, with 
up to 134 types found in the same establishment 
and representing a mean of 24.1 types/establish-
ment. Concerning packaged snacks or crack-
ers without filling, up to 55 different types were 
found in the same establishment, with a mean of 
15.1 types/establishment.

Regarding ultra-processed drinks, soft drinks 
can be highlighted, with 24 types found in a single 
establishment and a mean of 8.1 types/establish-
ment. Packaged snacks or crackers without filling, 
candies and chocolate bars, and soft drinks were 
available at more than half of the food outlets 
found (51.5%, 53.0%, and 60.6%, respectively). 
It is noteworthy that alcoholic beverages cannot 
be sold within stations, and thus were not found.

When observing the convenience items sold 
concerning the social vulnerability of the stations’ 
territory, more than 80% of the establishments 
sold at least one type of unhealthy food and at 
least 50% of the establishments sold ultra-pro-
cessed drinks, without statistically significant dif-
ference concerning the IPVS (Table 2).

While the availability of convenience items 
is the most frequent in stations, other foods and 
beverages are also sold. As healthy markers, fruits 
(Brás and Tatuapé stations) were found in 10% 
of snack bars and 4.8% of vending machines. 
Vegetables were only available as part of prepa-
rations. In this case, sandwiches (which in this 
study were considered unhealthy markers) were 
found in 50% of snack bars (Brás, Tatuapé, and 
Sé stations). Among the healthy drinks’ options, 
only mineral water (in all stations, except in 
Tucuruvi) and natural fruit juice (in Brás station) 
were found. Mineral water was found in all coffee 
shops, 85.7% of vending machines, 80% of snack 
bars, and 40.6% of sweet stores. Natural fruit juic-
es were found in 20% of snack bars. Sandwiches 
(Sé, Luz, Tatuapé, Brás, and República stations), 
fried and baked salty pastry (Sé, Luz, Tatuapé, 
Brás, and República stations) and sweetened re-
freshments in containers (located at Luz and 
Tatuapé, Brás, Sé, and República stations) were 
found as unhealthy markers. Sandwiches were 
present in 70% of snack bars, 66.7% of coffee 
shops and 9.5% of vending machines; fried and 
baked salty pastry were found in all of the coffee 
shops and 90.0% of snack bars; and refreshments 
were found in all of the coffee shops and 60% of 
snack bars. 

The vulnerability of the territory did not re-
sult in a difference in the availability of healthy 
and unhealthy markers. However, it is worth 
mentioning the stations located in districts with 
IPVS of group 1 with extremely low vulnerabil-
ity (Ana Rosa, Barra Funda, Consolação, Paraí-
so, Vila Madalena, Adolfo Pinheiro, and Santo 
Amaro) which, sold only one (mineral water) of 
all markers of healthy and unhealthy food and 
drinks (Table 3).

Regarding the prices charged by the establish-
ments, the lowest price of the food items found 
was recorded. Noteworthy are the 20-50 g bags of 
sweet treats (candies, bonbons or chocolate bars, 
chocolate truffle, cake, and gingerbread) sold 
for R$ 0.10 (found in a sweet store at Jabaquara 
station); 15-30 g bags of sandwich cookies sold 
for R$ 0.75 (found in a sweet store at Paraíso sta-
tion); energy drinks sold for R$ 3.50 (found in a 
sweet store at Barra Funda station); and 350 ml 
soft drinks sold for R$ 2.00 (found in six vending 
machines distributed at Barra Funda, Brás Luz, 
República and Sé stations). Among healthy foods 
and drinks found, the 150-200 g fruit or fruit sal-
ad sold for R$ 2.00 (found in a vending machine 
at the Tatuapé station); 300 ml natural fruit and 
pulp juice sold for R$ 3.00 (found in a snack bar 
at Brás station); and 510 ml mineral water sold 
for R$ 2.00 (found in four sweet stores distrib-
uted in Brás, Itaquera, and República stations; in 
four snack bars distributed in Brás, Sé and Tatu-
apé stations, and in five vending machines dis-
tributed in Brás, Luz, República and Sé stations) 
stand out.

Discussion

This study stands out for being the first to char-
acterize the food environment within a means of 
public transportation in a Brazilian metropolis. 
The results revealed the low nutritional quality 
of foods most sold at the stations, regardless of 
their territory’s social vulnerability, and alert to 
a potentially adverse effect on the food quality of 
people using this service.

The new daily life consumption patterns re-
sulting from the process of increasing urbaniza-
tion, which reduces the time dedicated to meals 
and how they take place, arouse interest in the 
use of other city spaces, in this case, subway sta-
tions, as places that provide an edge to consum-
ers over the metropolis time: food is available 
right there, there is no need to go out to access 
it, and they can be consumed in transit. This is 
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due to the commuting time, averaging one hour, 
between home and work (or activities outside the 
home in general), of São Paulo city residents27.

A study carried out in a metropolitan pub-
lic transport company in the city of Lima, Peru, 
evaluated the types of food sold by street vendors 
and showed that ultra-processed foods were of-
fered by 75.0% of them and, among these foods, 
sweets had a higher frequency (49.3%)33.

Concerning vending machines, at the train 
stations in Sydney, Australia, 206 vending ma-
chines were identified and 84% of them were 
supplied with ultra-processed food and beverag-
es, the most frequent items being snacks (33.0%), 
soft drinks (18.0%), chocolate (12.0%) and other 
sweets (10.0%). Also, this study found that sta-
tions in low and medium socioeconomic status 
areas had a higher number of vending machines 

than stations in higher-income areas, but the lat-
ter had a higher number of unhealthy items per 
machine26.

The widespread availability of unhealthy 
foods in Lima and Sydney was the same as found 
in our study. However, the social vulnerability of 
the territory in which the metro stations were lo-
cated did not result in a difference in the types 
of food and drinks sold at the stations. Notwith-
standing this, differences in the availability of 
healthy and unhealthy foods will likely be found 
around the stations.

In São Paulo, a study on the community food 
environment shows that areas of higher socio-
economic status had greater availability of estab-
lishments selling healthy foods, while those that 
were poorer had greater availability of fast-food 
type restaurants16. In this sense, considering that 

Table 2. Absolute and relative frequency (%) of convenience items available at outlets in subway stations in the city 
of São Paulo, according to the social vulnerability of the territory. São Paulo, Brazil, 2017.

Convenience items (including sweets store)

Frequency of outlets

P- 
valued

Stations 
located in 
group 1 of 

IPVSa

Stations 
located in 
group 2 of 

IPVSb

Stations 
located in 
group 3 of 

IPVSc

N % N % N % 

Foods 

Candy and chocolate bar 9 50.0 18 50.0 8 47.1 0.940

Packet snack or cracker without filling 10 55.6 17 47.2 7 41.2 0.556

Sandwich cookies 10 55.6 17 47.2 5 29.4 0.208

Other sweets* 10 55.6 15 41.7 5 29.4 0.207

Candy 4 22.2 14 38.9 4 23.5 0.385

Other items** 7 38.9 11 30.6 3 17.6 0.320

Cereal bars 5 27.8 10 27.8 4 23.5 0.922

Cookies without filling 7 38.9 9 25.0 2 11.8 0.142

Whole Grain Crackers and Cookies 4 22.2 7 19.4 2 11.8 0.666

Breakfast cereal 0 0.0 2 5.6 0 0.0 0.385

Beverages

Soft drinks 8 44.4 23 63.9 9 52.9 0.458

Flavored milk/milk drink/mixed milk and fruit drink 7 38.9 18 50.0 4 23.5 0.183

Fruit juice or fruit nectar-based drinks 6 33.3 16 44.4 6 35.3 0.738

Guarana refreshment 3 16.7 13 36.1 2 11.8 0.114

Isotonic drinks 1 5.6 7 19.4 0 0.0 0.085

Ready-to-drink tea 0 0.0 6 16.7 1 5.9 0.140

Energy drinks 0 0.0 6 16.7 0 0.0 0.047

Soy-based beverages 1 5.6 3 8.3 0 0.0 0.480

Alcoholic beverages 0 0.0 0 0.0 0 0.0 -
*Gingerbread, cake, chocolate truffle; **Other unhealthy marker foods found: panettone, protein bar, dried banana bar with 
chocolate. aGroup 1: extremely low vulnerability; bGroup 2: very low vulnerability; cGroup 3: low vulnerability; d P-value according 
to the Kruskal-Wallis test.

Source: Elaborated by the authors.
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the low-income population is already more ex-
posed to unhealthy food in the territory, it would 
be even more relevant to regulate what is being 
sold at stations to promote healthy eating.

However, it is up to the merchant to define 
what will be sold at the stations’ outlets, with no 
interference from the São Paulo Metropolitan 
Company. The contract and the concession of the 
internal areas of the stations for the installation 
of food stores only require the Municipal Health 
Surveillance Register to ensure the hygiene and 
health food quality, but it does not mention the 
quality from the viewpoint of what types of food 
should be sold or what kind of environment us-
ers should be exposed to34.

Concerning prices, unhealthy foods had a 
better possibility of purchase due to their low 
cost. Therefore, besides greater physical access 
to these products, due to greater availability at 
stations, subway users also had greater financial 
access to them. The low cost of ultra-processed 
foods, with high energy density (high levels of 
fats and sugars) and low in nutrients and fibers, 
is a consequence of a combination of factors, 
such as technological improvement, the food in-
dustry’s expanded production capacity, the use 
of food ingredients and additives that generate 
negligible costs and people increased demand for 
these types of foods1,35-37.

It is also important to argue that the highest 
purchase frequency was during the period when 

Table 3. Absolute and relative frequency (%) of food and beverages not considered as convenience items available 
at outlets in subway stations in the city of São Paulo, according to the social vulnerability of the territory. São 
Paulo, Brazil, 2017.

Food items not considered as 
convenience

Frequency at outlets

p-valued

Stations located 
in group 1 of 

IPVSa

Stations located 
in group 2 of 

IPVSb

Stations located 
in group 3 of 

IPVSc

N % N % N % 

Healthy food and beverage markers

Fresh fruits 0 0.0 2 5.6 0 0.0 0.385

Mineral water 9 50.0 22 61.1 10 58.8 0.849

Natural fruit juice 0 0.0 2 5.6 0 0.0 0.385

Unhealthy food and beverage markers

Sandwiches 0 0.0 9 25.0 2 11.8 0.080

Fried or baked salty pastry 0 0.0 9 25.0 3 17.6 0.059

Sweetened refreshments in containers 0 0.0 8e 22.2 1b 5.9 0.049
aGroup 1: extremely low vulnerability; bGroup 2: very low vulnerability, cGroup 3: low vulnerability; dP-value according to the 
Kruskal-Wallis test; eTotal n=45 (excluding vending machines).

Source: Elaborated by the authors.

workers generally have completed their commit-
ments or night shift students are going to schools 
and colleges. Although few commercial outlets 
provide an on-site consumption structure, there 
is a “convenience” of not having to leave the sta-
tion to purchase the food offered, since most 
food outlets were present in the area beyond the 
turnstile, allowing users to make their purchases 
throughout their journey, even in their possible 
transfers to other lines of the Subway Company 
and CPTM.

We also highlight the possibility of using 
meal vouchers in coffee shops, snack bars, and 
sweet stores located in the stations. Meal vouch-
ers are a benefit given to employees, per the legis-
lation that regulates the Workers’ Food Program 
(PAT)38,39, and this benefit allows small compa-
nies to participate in the PAT, even when they are 
unable to have complex structures such as restau-
rants within the work environment.

It is crucial to have greater control over the 
food types sold at outlets that accept these ben-
efits to ensure at least one healthy meal (con-
sidering the days worked in the month) and the 
adequate coverage of the portion of more im-
poverished and rural workers40. While this pay-
ment method is used in only 18.2% of the outlets 
found, the fact that the sweet stores accept meal 
vouchers further contributes to the high con-
sumption of ultra-processed foods, mainly due 
to high availability and low cost.
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Some limitations must be considered despite 
the innovative character of this study. Because 
it is a convenience sample, restricted to a city 
in the country, its external validity is bounded. 
Moreover, while one of the instruments used in-
cludes dimensions of the food environment and 
food and beverage markers available at subway 
stations, this tool was developed for the universi-
ty context. Data concerning the informal sale of 
food within wagons were not collected.

The development of the checklist was neces-
sary to accurately evaluate the vending machines, 
as no specific Brazilian instruments were found 
for their audit, and the instruments found in 
the international literature did not meet what 
this study aimed to investigate26,41. An American 
instrument41, for example, considers ultra-pro-
cessed diet soda as a healthy option, and an Aus-
tralian instrument25 classifies foods/drinks as 
healthy or unhealthy just using the calorie per 
serving criterion, which was also not aligned with 
the reference used in this study.

No details on the ingredients of sandwiches 
and fried or baked salty pastry were collected. 
These could be fresh food-based culinary prepa-
rations, but they were classified as ultra-pro-
cessed in this study because they often use ul-
tra-processed foods and ingredients not available 
in domestic kitchens in their preparation.

The last question concerns data collection 
that took place in one of the semesters of the year. 
The availability of items at different times is not 
known. However, considering the massive avail-

ability of ultra-processed foods, it is believed that 
there is no seasonal variation.

The government can use our results to for-
mulate interventions, public policies, and regu-
lations, which consider the realization of the hu-
man right to adequate food for the population 
using this public service-providing equipment.

Conclusion

This study revealed that subway stations’ food 
environment is marked by the availability and 
greater financial accessibility to ultra-processed 
foods, which may have an unfavorable influence 
on the daily diet of millions of people in the 
greater São Paulo. The most prevalent establish-
ments were sweet stores and vending machines, 
whose characteristic is the almost exclusive sale 
of ultra-processed foods and drinks. The wide-
spread presence of these types of foods and bev-
erages was also observed in all outlets found, with 
a low presence of healthier items, such as fresh 
or minimally processed foods, without variation 
according to the IPVS.

The excessive availability of low-priced ul-
tra-processed foods in closed spaces and the con-
stant traffic of people could be an essential obsta-
cle to the autonomy for healthy food choices and 
the assurance of Food and Nutrition Security for 
subway users, adversely interfering in the con-
sumer’s health.
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