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Abstract   The establishments present in meal delivery apps (MDA) and the coverage of these services are little 
known, especially after the COVID-19 pandemic. Objective: To analyze the establishments registered in two MDA 
in Belo Horizonte, Brazil, in 2019 and 2021. Methods: The sample consisted of the best rated establishments within 
the MDA in 18 neighborhoods in 2019 (n=357) and 2021 (n=308). Establishments were classified according to the 
predominance of meals present on their menus. The coverage of the establishments was calculated by dividing the 
number of neighborhoods served by each establishment and the number of neighborhoods. The Health Vulnerability 
Index (HVI) was used as a proxy of the social vulnerability of neighborhoods. Results: Fast-food restaurants were the 
most frequent establishment in the MDA in both periods and the percentage of neighborhoods served by these services 
was higher in 2021 (17.50%) than in 2019 (13.54%), although their participation in the sample was lower in 2019 
(44.26% vs. 30.84%). The coverage of MDA establishments in the neighborhoods differed according to HVI. Conclu-
sion: Coverage and participation of the establishments present in MDA in Belo Horizonte were different in both study 
periods, particularly in high socially vulnerable neighborhoods.
Keywords Food, Mobile Applications, COVID-19, Socioeconomic Factors

Resumo   Os estabelecimentos em aplicativos de entrega de refeições (em inglês: Meal delivery apps - MDA) e a co-
bertura desses serviços são pouco conhecidos, principalmente após a pandemia de COVID-19. Objetivo: Analisar os 
estabelecimentos cadastrados em dois MDA de Belo Horizonte, Brasil, em 2019 e 2021. Métodos: A amostra foi com-
posta pelos estabelecimentos mais bem avaliados dentro do MDA em 18 bairros em 2019 (n=357) e 2021 (n=308). 
Os estabelecimentos foram classificados de acordo com a predominância de refeições presentes em seus cardápios. A 
cobertura dos estabelecimentos foi calculada dividindo-se o número de bairros atendidos por cada estabelecimento 
pelo número de bairros. O Índice de Vulnerabilidade da Saúde (IVS) foi utilizado como uma proxy da vulnerabili-
dade social dos bairros. Resultados: Os restaurantes fast-food foram os estabelecimentos mais frequentes no MDA em 
ambos os períodos e o percentual de bairros atendidos por esses serviços foi maior em 2021 (17,50%) do que em 2019 
(13,54%), embora sua participação na amostra tenha sido menor em 2019 (44,26% vs. 30,84%). A cobertura dos 
estabelecimentos nos bairros diferiu conforme o IVS. Conclusão: A cobertura e a participação dos estabelecimentos 
presentes no MDA em Belo Horizonte foram diferentes nos dois períodos de estudo, principalmente em bairros de 
alta vulnerabilidade social.
Palavras-chave Alimentos, Aplicativos Móveis, COVID 19, Fatores Socioeconômicos

Resumen   Los establecimientos que ofrecen aplicaciones de entrega de comidas (MDA) y la cobertura de estos servi-
cios son poco conocidos, especialmente después de la pandemia de COVID-19. Objetivo: Analizar los establecimientos 
registrados en dos MDA de Belo Horizonte, Brasil, en 2019 y 2021. Métodos: La muestra estuvo compuesta por los 
establecimientos major valorados dentro de la MDA en 18 barrios en 2019 (n=357) y 2021 (n=308). Los estableci-
mientos fueron clasificados según el predominio de comidas presentes en sus menús. La cobertura de establecimientos 
se calculó dividiendo el número de barrios atendidos por cada establecimiento por el número de barrios. Se utilizó el 
Índice de Vulnerabilidad en Salud (IVS) como proxy de la vulnerabilidad social de los barrios. Resultados: Los res-
taurantes de comida rápida fueron los establecimientos más frecuentes en la MDA en ambos periodos y el porcentaje 
de barrios atendidos por estos servicios fue mayor en 2021 (17,50%) que en 2019 (13,54%), aunque su participación 
en la muestra fue menor en 2019 (44,26% vs. 30,84%). La cobertura de establecimientos en los barrios difirió según 
el IVS. Conclusión: La cobertura y participación de 3 los establecimientos presentes en la MDA de Belo Horizonte 
fueron diferentes en los dos períodos de estudio, especialmente en los barrios con alta vulnerabilidad social.
Palabras clave Comida, Aplicaciones móviles, COVID-19, Factores socioeconómicos
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Introduction

Food environments are increasingly experi-
enced through technology and shaped by it 
in many ways 1. Meal delivery apps (MDA), 
which are business platforms that provide order 
management, delivery, and payment services 
to establishments selling meals 2, are a part 
of this environment. Notably, MDA allows 
users to purchase various food and beverage 
items, including meals, snacks, and beverages, 
through a connected device without needing to 
physically travel to a restaurant or store. This 
convenience can save time and money 3,4.

The use of MDA has increased significantly 
in recent years, especially during the COVID-19 
pandemic when commercial food establish-
ments were closed for on-site consumption to 
reduce the spread of the SARS-CoV-2 virus 
2, 4-6. In Brazil, the number of food orders for 
home delivery increased by 9% and 10% during 
weekdays and weekends, respectively, between 
March and May 2020 7. This trend continued 
over time, and by March 2021 the largest MDA 
company in Brazil received more than 60 mil-
lion orders 8.

While the use of MDA can reduce physical 
contact and, therefore, the risk of SARS-CoV-2 
contamination 2,4-6, these services often have a 
large selection of unhealthy foods and bever-
ages 9-15 and use advertising techniques to con-
vince consumers to purchase these items 9-15. 
As a result, the food environment of MDA may 
encourage unhealthy eating habits and have a 
potential negative impact on public health 9-16.

Although research in Brazil has previous-
ly described the characteristics and nutritional 
quality of meals offered by MDA in a capital 
city before the COVID-19 pandemic 9 and has 
reported the presence of food advertising on 
these platforms 17, 18 and on social media profiles 
19 during the first phase of the pandemic, little is 
known about the profile of the establishments 
registered on these platforms before and during 
the COVID-19 pandemic, as well as the charac-
teristics of the coverage of this service according 
to the profile of locations served.

Given these gaps in the existing literature, 
the aim of this study is to characterize the types 
of establishments registered on two MDA in 
Belo Horizonte, Brazil, in 2019 and 2021, and 
analyze the coverage of this service according to 
the socioeconomic data of the neighborhoods. 
The findings of this study can help to under-
stand the changes generated by the COVID-19 

pandemic in MDA’s digital food environment 
and Brazilian consumers’ exposure to these 
platforms.

Methods

Design

This is a comparative study of two cross-sec-
tional data. The local of the study is Belo Hori-
zonte, the capital of Minas Gerais, Brazil, which 
has a population density of 7,167 inhabitants 
per km² and a gross domestic product per cap-
ita of R$ 36,759.66 20. Belo Horizonte has nine 
regional districts (Venda Nova, Norte, Nord-
este, Pampulha, Noroeste, Leste, Oeste, Cen-
tro-Sul, and Barreiro), 487 neighborhoods, and 
218 favelas 21. Centro-Sul district has the high-
est average income, with Belvedere and São 
Bento representing the city’s wealthiest neigh-
borhoods. In addition, the neighborhoods with 
the highest Human Development Index (HDI) 
are in this region (Savassi, Anchieta, and Cru-
zeiro) 22. Furthermore, as a conurbed metropo-
lis, Belo Horizonte comprises 34 municipalities 
in its metropolitan region 23.

The MDA analyzed in this study are the most 
popular in Brazil: Ifood and UberEats. Accord-
ing to an online survey of conducted in August 
2022, Ifood was downloaded 24.4 million times 
in 2021 and UberEats 5.3 million times 24. Fur-
thermore, Ifood operated in more than 1,700 
Brazilian cities in 2021 25 and UberEats closed 
its activities in Brazil in 2022 26.

Context of the COVID-19 pandemic

The cross-sectional data used in this study 
were obtained in February 2019, before the onset 
of the COVID-19 pandemic, and in May 2021, 
when Brazil had recorded a total of 16,907,425 
confirmed cases and 472,531 deaths from the 
SARS-CoV-2 virus 27. In Belo Horizonte specif-
ically, there were 199,584 confirmed cases and 
5,079 deaths 28. In May 2021, the commercial 
establishments were operating in the munic-
ipality, but there were restrictions for on-site 
consumption in terms of opening hours, the 
number of people allowed inside, and rules for 
physical distancing 29.
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Selection of neighborhoods and food com-
mercial establishments

Two neighborhoods of the nine regional 
districts of Belo Horizonte (n=18 neighbor-
hoods) were randomly selected. To be includ-
ed in the study the two MDA delivery services 
must be available in all neighborhoods, which 
was checked by searching for the name of each 
neighborhood in the search browser of the app 
and confirming it was possible to make an order 
for that address. 

In both cross-sectional data, the best rated 
commercial food establishments in each neigh-
borhood were searched on both MDA plat-
forms and the 10 establishments best positioned 
in this ranking were selected. This criterium has 
been used in another study 9 and was adopt-
ed in this investigation given the impossibility 
of evaluating all the establishments present on 
the MDA. Data were collected at three different 
times daily (11:00 am to 1:00 pm, 4:00 pm to 
6:00 pm, and 8:00 pm to 10:00 pm) and on both 
a weekday and a weekend day. An anonymous 
tab of the Internet browser was used to avoid 
potential programmatic media targeting by the 
researcher’s profile.

The selection of the 10 best rated commer-
cial food establishments in the MDA in each 
neighborhood address resulted in a total of 
2,160 establishments in each cross-sectional 
data. However, this number included repeat-
ed establishments that appeared in both MDA, 
at different times daily, and on different days. 
After excluding these repetitions but keeping 
establishments that appeared in more than one 
neighborhood, we had 357 establishments in 
2019 database and 308 in 2021 database, with 18 
establishments appearing in both years.

Socioeconomic profile of neighborhoods

The socioeconomic profile of the neighbor-
hoods was classified based on the Health Vul-
nerability Index (HVI). The HVI is a synthetic 
indicator based on information from the 2010 
Demographic Census and is used to assess the 
degree of social vulnerability of neighborhoods 
30. It is a composite indicator that combines 
socioeconomic (residents per household, per-
centage of illiterate people, percentage of pri-
vate households with a per capita income of up 
to half the minimum wage, average nominal 
income of the head of the household, percent-
age of mixed and black people, and indigenous) 

and environmental variables (sewage, water 
supply, and solid waste destination. According 
to HVI, neighborhoods are classified in terms 
of their social vulnerability: low, medium, high, 
and very high. In our study, high and very high 
categories of the HVI were grouped and repre-
sented the most vulnerable neighborhoods of 
the sample 30.

Types of commercial food establishments

The commercial establishments were clas-
sified based on the predominance of prepara-
tions and items of the menus in: i) ice cream 
shops (predominance of ice cream and açaí, or 
preparations based on these foods); ii) bakeries/
confectioneries (predominance of homemade 
sweets or baked goods); iii) regular restaurants 
(predominance of dishes based on national or 
international cuisines or meals predominantly 
plant-based); and iv) fast-food restaurants (pre-
dominance of hamburgers, pizzas, and fried 
snacks). This categorization was carried out by 
two experienced researchers with all the diver-
gences being were solved.

Data analysis

The participation of the types of commercial 
establishments in each cross-sectional database 
and according to neighborhood HVI categories 
was described in absolute and relative frequen-
cies. Differences were verified by Pearson’s Chi-
Square test p-value for independent samples, 
with a significance level of 5%.

We also calculated the coverage of each 
commercial food establishments in the neigh-
borhoods following the expression: Total Cov-
erage = (sum of neighborhoods served per estab-
lishment / total number of neighborhoods in the 
sample)*100. According to this definition, an 
establishment that was among the 10 best rat-
ed in the MDA in one neighborhood of the 18 
assessed has a coverage of 5.55%. This coverage 
was also checked in each HVI category follow-
ing the expression: HVI coverage: (sum of neigh-
borhoods served per establishment in each HVI 
group / number of neighborhoods in each HVI 
group)*100. The mean and the standard devi-
ation of the establishments’ coverage (total and 
in each HVI category) were estimated in the two 
cross-sectional database and differences were 
tested applying the Student’s T test for indepen-
dent samples at a significance level of 5%.
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Analyses were performed using Stata soft-
ware version 14.0, and the results were tabulated 
using EpiInfo software version 7.0.

Results 

In 2019, fast-food restaurants were the most 
common type of establishment among the 10 
best rated establishments in the MDA (44.26%). 
In 2021, fast-food restaurants (30.84%) and 
regular restaurants (31.49%) split this position. 
Comparing the two cross-sectional data, fast-
food restaurants frequency was lower in 2021 
(30.84%) than in 2019 (44.26%) (p<0.001) while 
the frequency of bakeries/confectioneries were 
higher in 2021 (16.56%) in comparison to 2019 
(10.64%) (p=0.026). Ice cream shops were the 
least common types of establishments in the 
two cross-sectional data (Table 1).

The total coverage of establishments was 
lower in the neighborhoods in 2019 (13.54%) 
than in 2021 (17.50%) (p=0.0001). After strati-
fying this analysis by the type of establishments, 
we found a greater coverage of fast-food restau-
rants in 2021 (20.88%) than in 2019 (12.94%) 

(p<0.001). No significant difference was found 
in the coverage of other types of establishments 
between the cross-sectional data (Table 2).

The coverage of MDA establishments dif-
fered in the two cross-sectional data in neigh-
borhoods with medium and high/very high 
HVI. In both cases, the establishments cover-
age was higher in 2021 than in 2019 (medium: 
18.12% vs. 13.28%; high/very high:18.32% vs. 
13.45%) (Figure 1A). The stratified analysis by 
the type of establishment showed that, except 
for ice cream shops, all the other types of estab-
lishments had a different neighborhood cov-
erage between the two years, according to the 
HVI classification of the neighborhoods. Fast-
food restaurants had greater coverage in 2021 
for neighborhoods classified as low HVI (2021: 
22.46% and 2019:11.81%), medium HVI (2021: 
20.63% and 2019: 12.91%) and high/very high 
HVI (2021:19.7% and 2019:13.92%) (Figure 
1B). Regular restaurants had greater coverage in 
2021 than in 2019 only in high-HVI neighbor-
hoods (16.05% vs. 10.64%, respectively) (Figure 
1C). 

Tabela 1. Characterization of the commercial food establishments in two meal delivery apps, in Belo Horizonte, 
Brazil, 2019 and 2021.

Note: Pearson’s Chi-Square test p-value for independent samples.

Type of establishment 2019 (n=357) 2021 (n=308)
n % n % p

Fast-food restaurants 158 44.26 95 30.84 <0.001

Regular restaurants 98 27.45 97 31.49 0.254

Ice cream shop 63 17.65 65 21.10 0.260

Bakery/confectionery 38 10.64 51 16.56 0.026

Total 357 100 308 100 -

Tabela 2. Coverage of commercial food establishments in two meal delivery apps, Belo Horizonte, Brazil, 2019 
and 2021.

Note: Pearson’s Chi-Square test p-value for independent samples.

Type of establishment Coverage (%)
2019 (n=357) 2021 (n=308)

Mean Standard 
deviation Mean Standard 

deviation p

Fast-food restaurants 12.94 9.58 20.88 16.38 <0.001
Regular restaurants 12.64 10.49 14.95 12.76 0.1693
Ice cream shop 15.17 10.19 18.72 19.06 0.1931
Bakery/confectionery 15.64 11.02 14.49 11.23 0.6297
Total 13.54 10.12 17.50 15.39 0.0001
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Contrary to the trend shown by previous 
mentioned establishments, bakery/confection-
ery had lower coverage in 2021 than in 2019 in 
low HVI neighborhoods (2021: 9.8% and 2019: 
21.93%) (Figure 1E).

Figure 1. Coverage of commercial food establishments in two meal delivery apps according to the Health 
Vulnerability Index category of the neighborhood. Belo Horizonte, Brazil. 2019/2021.

Note: * p-value <0.05 by Student's T test for independent samples.

Discussion

This study is the first to investigate the profile and 
coverage of establishments registered in MDA 
in a Brazilian metropolis before and during the 
COVID-19 pandemic. Fast-food restaurants 
were the most frequent establishments in the 
ranking of the best rated establishments in the 
MDA in both years of the study, confirming 
previous research findings that the food envi-
ronment of these apps primarily promoted the 
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purchase of unhealthy meals 9-15. However, fast-
food restaurants frequency was lower in 2021 
in comparison to 2019, while the contrary was 
noted for bakeries/confectioneries.

The higher presence of fast-food restau-
rants in MDA is a characteristic of the digital 
food environment that is similar to the physi-
cal food environment of the studied metropolis 
prior to the COVID-19 pandemic. In 2017, a 
study evaluating the community food environ-
ment around public and private schools in Belo 
Horizonte also found that fast-food restaurants 
were among the most readily available types 
of establishments for purchasing ready-to-eat 
meals 31. Additionally, the physical food envi-
ronment of the entire territorial area of this 
metropolis in 2015 was characterized by a high 
presence of establishments that predominantly 
sold ultra-processed meals, as well as fast-food 
restaurants 32.

There is currently no evidence available 
on the characterization and coverage of food 
establishments in the physical food environ-
ment in Belo Horizonte after the onset of the 
COVID-19 pandemic. However, Mendes et al. 
suggest that the emergence of the health crisis 
has led to the migration of many establishments 
from the physical food environment to MDA, 
particularly those that sell food for immediate 
consumption 33. Our study provides evidence 
that the coverage of the establishments regis-
tered in MDA has changed after the onset of 
the pandemic. We noted a higher number of 
neighborhoods served by the establishments in 
2021 comparing to 2019. In the case of fast-food 
restaurants, although they had lower participa-
tion among the 10 best rated establishments 
in 2021, their coverage was higher meaning 
that these types of establishments could have 
expanded its delivery route between years.

The migration of food services to the digital 
environment may have been driven by the con-
trol measures imposed by the City Hall of Belo 
Horizonte on the face-to-face service to the pub-
lic. In this context, MDA offered many estab-
lishments a way to sustain their businesses 34. 
To attract establishments, maintain profitability, 
and expand the coverage of their services, MDA 
companies employed various strategies, such as 
increasing the profit margin per order, antici-
pating receipts from restaurants at no additional 
cost, offering professional training courses in 
crisis management, and preparing and sharing 
guides for safe reopening in accordance with the 

current recommendations in the cities where the 
establishments operated 35.

In the context of the pandemic, another 
prominent strategy adopted by establishments 
and MDA was extensive investment in market-
ing resources. Establishments were advised by 
the Brazilian Association of Bars and Restau-
rants to invest in social media and paid media, 
offer discount coupons, and distribute ads by 
geolocation (advertisements targeted at con-
sumers in a specific area) 36. Additionally, the 
organizational factors of the MDA, such as an 
increase in the number of deliverers, may have 
contributed to the expansion of their services. 
Data from the Institute for Applied Econom-
ic Research showed that the number of deliv-
erers of goods, including food, via motorcycle 
increased from 25,000 in early 2016 to 322,000 
in the fourth quarter of 2021 37.

In addition to the migration of establish-
ments to MDA, the COVID-19 pandemic sig-
nificantly changed the consumer profile in Bra-
zil because of changes in work and leisure rou-
tines 33. These changes included the following: i) 
the implementation of the telecommute model 
in many work segments, leading to changes 
in the way people worked 38; ii) the closure of 
schools, which resulted in families dealing with 
distance learning and children being at home 
full-time; iii) changes in forms of leisure that led 
to increased screen use as a form of entertain-
ment, potentially exposing individuals to more 
advertising content from MDA 39; and iv) con-
sumers’ fear of contamination by SARS-CoV-2 
in commercial establishments 40. Consequently, 
many consumers who had previously used the 
apps mainly to purchase snacks for leisure may 
have started to use the technology to purchase 
meals for breakfast, lunch and dinner. Data 
from the largest MDA in Brazil indicated that 
the most ordered foods in 2021 in Brazil were 
traditional meals and snacks, such as hamburg-
ers and pizzas 41.

The coverage of establishments registered in 
the studied MDA showed particularities accord-
ing to neighborhood’s socioeconomic charac-
teristics. According to the study’s findings, the 
establishment coverage was higher in 2021 than 
in 2019 among neighborhoods with medium 
and high/very high HVI neighborhoods (i.e., 
the most socioeconomically vulnerable). The 
greater coverage of MDA in these types of 
neighborhoods has also been observed in stud-
ies conducted in other countries. In Canada, a 
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positive correlation was found between popula-
tion density and the number of establishments 
available for food delivery 14. In England, access 
to online food outlets was higher in socioeco-
nomically vulnerable postal code districts 42. 
This suggests that the digital food environment 
coverage differs from the physical food environ-
ment coverage. 

In the physical environment of the metrop-
olis evaluated in the present study, studies have 
shown that lower-income areas of the munic-
ipality including favelas areas 43 had a lower 
availability of all types of food establishments. 
Furthermore, Lopes et al. demonstrated that 
neighborhoods characterized by high residen-
tial economic segregation in Belo Horizonte 
had a lower availability of food establishments 
than with neighborhoods characterized by low 
economic segregation 44. The contrast between 
the coverage of commercial establishments in 
the physical and digital food environments of 
the MDA confirms that these platforms usually 
increase accessibility to different food establish-
ments, particularly in more economically dis-
advantaged and geographically remote areas 45.

Although the literature suggests that the 
main users of MDA are individuals with better 
socioeconomic conditions 46, there seems to be 
a discrepancy between the coverage of neigh-
borhoods by establishments on these platforms 
and the profile of platform users. However, it 
is worth considering that there are factors that 
may favor the establishment of commercial 
establishments in socioeconomically disadvan-
taged areas, such as reduced costs for renting or 
maintaining services, high population density, 
and low competition 42. These establishments 
can use promotional strategies, such as offering 
discounts and free delivery, to attract the local 
population. As a result, there is potential for the 
shift of the MDA market, which may lead to 
more socioeconomically vulnerable consumers 
placing orders on these platforms compared 
with less vulnerable consumers.

Overall, the study’s findings suggest a shift 
of MDA during the COVID-19 pandemic: the 
coverage of this service is higher during the cri-
sis, particularly in neighborhoods with higher 
levels of socioeconomic vulnerability. In spite of 
this, different establishments had different cov-
erage in the two years of the study in the anal-
ysis stratified by HVI. While fast-food restau-
rants presented greater coverage in 2021 for all 
neighborhoods, regular restaurants showed this 
result only among high/very high HVI neigh-

borhoods. Regarding bakery/confectionery, 
they had lower coverage in 2021 than in 2019 in 
low HVI neighborhoods.

Therefore, strategies that promote healthy 
food choices must be considered, regardless of 
the territory’s socioeconomic vulnerability lev-
el. Thus, to expand the offer of traditional meals, 
establishments should improve the information 
provided about meal characteristics, such as 
listing ingredients, providing nutritional infor-
mation, and indicating portion sizes. Further, 
the hygienic and sanitary conditions in which 
meals are produced and transported should be 
transparently disclosed 45. Specifically, for the 
most socioeconomically vulnerable population, 
to better understand the use of MDA, it is nec-
essary to investigate when and how often this 
group uses these services and what factors most 
influence their use must be investigated.

Intersectoral action involving government, 
academia, MDA, and establishments must also 
be taken to protect consumer rights 47. These 
actions should focus on i) adapting and apply-
ing existing laws for the physical environment to 
the digital food environment; ii) using advanced 
technologies by public health authorities to col-
lect and analyze data from MDA and monitor 
the platforms and iii) encouraging platforms to 
communicate clear and coherent health mes-
sages about the negative impacts of unhealthy 
food choices on health (Halloran et al., 2021).

While this study makes an important con-
tribution to the field of public health, there are 
some limitations to consider. The study was 
conducted in a Brazilian metropolis using two 
MDA; thus, the characteristics found may dif-
fer in smaller cities with local MDA. Addition-
ally, the sample studied does not represent all 
neighborhoods in the metropolis but includes 
neighborhoods from all regions. Data collec-
tion from a representative sample of the city’s 
neighborhoods would be challenging because 
of the large volume of data. Finally, we high-
light that the use of the HVI based on the 2010 
Demographic Census carried out by the Brazil-
ian Institute of Geography and Statistics may 
be also a limitation, considering the important 
economic recession experienced in Brazil in the 
last years, together with the economic impacts 
of the pandemic COVID-19. However, only 
2010 Demographic Census data were available 
at the of this moment.
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Conclusions

This study showed fast-food restaurants were 
the most frequent among the best rated estab-
lishments in 2019 and 2021 in the MDA. How-
ever, in 2021, the participation of these estab-
lishments was lower. The coverage of establish-
ments was greater in 2021 than in 2019 and var-
ied according to the type of the establishment 
and the socioeconomic characteristics of the 
locations served.  In general, we found a great-
er coverage in locations with a lower socioeco-
nomic profile, especially during the COVID-19 
pandemic in 2021. Based on the results of the 
present study, there is an urgent need to under-
stand the MDA’s digital food environment char-
acteristics and how they can configure socio-
economic inequalities related to access healthy 
and adequate food.
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