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Highlights:
1. BMI tends to increase with proximity and more supermarkets, cafeterias, and stores.
2. Higher BMI (>25 kg/m?) was more prevalent in lower socioeconomic status areas.
3. In affluent neighborhoods near markets, BMI tended to be lower.

ABSTRACT

To verify the association between community food environment and Body Mass Index (BMI) of adults. Systematic review conducted in Embase, PubMed, and
Web of Science databases, considering the period from 2010 to 2022. Out of 10,407 articles, 24 observational studies were eligible according to the inclusion
criteria. The methodological approaches were evaluated using Strobe (Strengthening the Reporting of Observational Studies in Epidemiology) and OSQE (Ob-
servational Study Quality Evaluation). The protocol was registered at Prospero (number 42021260594). Most studies reported that BMI tends to increase with
proximity to and a greater number of supermarkets, fast-food establishments, and convenience stores. The prevalence of adults with BMI greater than 25 kg/
m? was higher in locations with lower socioeconomic status. BMI was lower in more financially advantaged neighborhoods near grocery stores and fruit and
vegetable markets. The selected studies indicate that a community food environment with higher availability of unhealthy foods is related to high BMI. The
socioeconomic level can worsen this association, showing that people in social vulnerability have more difficulty accessing healthy food.

Keywords: body mass index; built environment; adults; systematic review.

INFLUENCIA DO AMBIENTE ALIMENTAR COMUNITARIO NO iNDICE DE MASSA CORPORAL (IMC) DE ADULTOS:
UMA REVISAO SISTEMATICA

RESUMO

Verificar a associacdo entre ambiente alimentar comunitario e indice de Massa Corporal (IMC) de adultos. Revisdo sisteméatica realizada nas bases de dados
Embase, PubMed e Web of Science, considerando-se o periodo de 2010 a 2022. De 10.407 artigos identificados, 24 estudos observacionais estavam ele-
giveis conforme os critérios de inclusdo. As abordagens metodoldgicas foram avaliadas utilizando o Strobe (Strengthening the Reporting of Observational
Studlies in Epidemiology) e o OSQE (Observational Study Quality Evaluation). O protocolo foi registrado na Prospero (nimero 42021260594). A maior parte
dos estudos relatou que o IMC elevado aumenta com a proximidade e maior nimero de supermercados, estabelecimentos tipo fast-foods e lojas de conve-
niéncias. A prevaléncia de adultos com IMC superior a 25 kg/m? foi maior em locais com menor status socioecondmico. O IMC foi menor em bairros mais
présperos financeiramente e com proximidade a mercearias e mercados de hortifrutis. Os estudos selecionados mostram que o ambiente alimentar co-
munitario com maior disponibilidade de alimentos ndo saudaveis esta relacionado ao IMC elevado. O nivel socioecondmico pode agravar essa associagdo,
evidenciando que pessoas em vulnerabilidade social tém mais dificuldade na acessibilidade a alimentos saudaveis.

Palavras-chave: indice de massa corporal; ambiente alimentar; adultos; revisdo sistematica.
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& INFLUENCE OF COMMUNITY FOOD ENVIRONMENT ON ADULT BODY MASS INDEX (BMI):

INTRODUCTION

The increase in body weight has shown rapid growth all over the world. According to the World
Health Organization (WHO), overweight in adults has almost tripled since 1975, and the estimate is
that 2.3 billion adults will be overweight by 2025. Additionally, most of the world’s population lives in
countries where overweight and obesity kill more people than underweight?.

Studies have shown that the characteristics of the environment, such as the low availability
and accessibility to healthy foods, the deprivation of space for physical activity, poor access to public
transportation, and the low socioeconomic status of the neighborhood, may have an association with
the obesity pandemic?®. These elements constitute the built environment, of which the community
food environment is a part. In this context, food environment (FE) is defined as the territory where
people live and work and which impacts the quality of the population’s food. At the same time, it
also suffers economic, political, and sociocultural influences®. Depending on their constituent charac-
teristics, they may be known as obesogenic environments.>¢ This food environment, in turn, can be
divided into levels such as: community, organizational, consumer, and informational. The community
food environment, it refers to the distribution, number, type, location, and accessibility of food retail
outlets.”

According to Pereira et al.?, opportunities are unequally distributed in the territory and social
groups. Ethnic minorities, elderly or disabled people, women, and low-income families suffer dispro-
portionately from disadvantages in accessing common goods, exacerbating poverty and socio-spatial
inequalities. Ferreira, Vasconcelos, and Penna® refer to social and territorial inequalities as sides of the
same coin, which are incorporated in space, condensing and expressing themselves as socio-spatial
inequalities. As these places’ infrastructure and living conditions improve, the valorization expels the
disadvantaged to places with even worse conditions.

Therefore, these spaces’ low access to opportunities (transportation, health services,
employment and education, and leisure) can be characterized as a desert of opportunities®. Within
this desert of opportunities, there is also the food desert, where there is little or no access to healthy
food in the territory where one lives. Meanwhile, the same space can be covered with establishments
that sell ultra-processed foods (UPFs), low-quality foods high in sugar, fats, sodium, and chemical
additives, which contribute to overweight*°.

The increase in establishments selling UPFs has been driven by globalization which, according
to Santos!!, can be understood as “the process by which a given local condition or entity extends its
influence to the entire globe and, in so doing, develops the ability to designate as local another rival
social condition or entity.” In this scenario, food transnationals change the local territory, eliminating
traditional trade and subsistence agriculture. The consequence might be a change in the regional
healthy eating pattern, consisting mainly of low nutritional quality*2.

The influence of the FE brings to light the need for interventions and the elaboration of
intersectoral public policies that go through environmental, urban, and food supply dialogues that
guarantee human dignity concerning the right to healthy and adequate food. Thus, this study aimed
to investigate the association between community food environment characteristics and the body
mass index (BMI) of adults, considering articles that assessed the community food environment as the
primary focus.
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METHODS

Scientific literature search strategy

We conducted a systematic literature review to synthesize the results of observational studies
that evaluated the association of community food environment and adult BMI. Therefore, the following
guiding question was considered: “What is the impact of the community food environment on adult
BMI?” The review was based on the Preferred Reporting Items for Systematic Reviews (Prisma)
guideline and registered with Prospero (number 42021260594).

Since this is a literature review, no research ethics committee approval was required. The
Peco (Population, Exposure, Comparator, and Outcome) acronym strategy was used to construct the
research question®* (Table 1).

Table 1 — PECO strategy

Criterion Definition
Population Adults
Exposure Community Food Environment
Comparator Eutrophic/low BMI
Outcome High BMI

Source: The authors.

Article Selection

Articles were selected if they met the following inclusion criteria: (1) targeted adult individuals
between the age range of 18 to 65 years; (2) characterized the community food environment from
the following approaches: availability (density), access, proximity, and spatial distribution of food
establishments; (3) compared the characterization of the community food environment with high BMI
and/or its cut-off points that characterize overweight (= 25Kg/m?) or obesity (> 30Kg/m?); (4) were
original articles; (5) were written in Portuguese or English, and (6) had a full-text version available for
reading.

As the worldwide cut-off point to characterize adults in the scientific literature includes 18 years
and older individuals, we chose to define it as a parameter for this review. It is worth noting that some
studies have not established an upper age limit up to which an adult individual (the target population
of the present study) is characterized. However, despite uncertainties regarding the possible inclusion
of the elderly in these studies, we decided to include these documents in the analyses because they
met the eligibility criteria. On the other hand, we excluded studies in which people older than 65 years
were accurately evidenced.

The literature review was conducted in the following databases: Embase, PubMed, and Web of
Science, by reason of it is a theme of great magnitude in the literature, it was decided to delimit the
search period between January 2010 to March 2021. Subsequently, we updated the systematic review,
comprising March 2021 to December 2021. Further updates were conducted from January 2022 to
December 2022. The descriptors were defined according to Medical Subject Headings (MeSH) for
PubMed searches and Embase subject headings (Emtree) for EMBASE searches. The search strategy
used in the databases, as mentioned earlier, is shown in Table 2.
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Table 2 — Search strategy for the Embase, PubMed, and Web of Science databases

Database Search strategy

EMBASE (community AND food AND environment) OR (built AND food AND environment) OR
(neighborhood AND food AND environment) OR (local AND food AND environment)
OR (obesogenic AND environment) OR (obesogenics AND environments) OR (food AND
desert) OR (food AND deserts) OR (food AND swamp) OR (food AND swamps)) AND (bmi
OR (body AND mass AND index) OR obesity OR overweight OR (nutritional AND status))
AND [2010-2022]/py AND [embase]/lim

PubMed (Community food environment) OR (built food environment) OR neighborhood food en-
vironment) OR (local food environment) OR (obesogenic environment) OR (obesogenic
environments) OR (food desert) OR (food deserts) OR (food swamp) OR (food swamps)
AND (bmi OR (body mass index) OR obesity OR overweight OR nutritional status)) Filtres
from: 2010/1/1 —2022/12/31

Web of (community food environment) OR (built food environment) OR (neighbourhood food

Science  environment) OR (local food environment) OR (obesogenic environment) OR (obe-
sogenic environments) OR (food desert) OR (food deserts) OR (food swamp) OR (food
swamps) AND (bmi OR (body mass index) OR obesity OR overweight OR (nutritional
status) and 2022 or 2021 or 2020 or 2010 or 2011 or 2012 or 2013 or 2015 or 2014 or
2016 or 2017 or 2018 or 2019 (Publication Years)

Source: The authors.

Data extraction

The initial selection of the articles was made by two independent researchers, following three
steps: reading the title, reading the abstracts of the articles, and reading the full articles, according to the
previously established inclusion criteria. After the articles were selected, the Kappa test'® was applied to
analyze interobserver agreement and find strong reliability (k= 0.620; p=0.004; agreement= 83.3%).

Microsoft Excel version 2019 software was used to select the articles. In case of disagreement
between the two researchers, a third researcher was consulted for a final decision. For data extraction,
the protocol was proposed by the researchers themselves. The protocol considered the following
elements: title of the article, author, country and year of publication, sample size, general character-
istics of the study population, geographic coverage, objectives, statistical analysis techniques, main
results, and methodological limitations of the selected articles.

Assessment of quality and information availability and methodological criteria/procedures

The STROBE report, translated by Malta et al.’, guided the availability of information and
methodological procedures in the selected articles. This report provides a checklist of 22 items
considered in observational studies. Each item in the selected studies was assigned a score (total
[1.0], partial [0.5], or nonexistent [0]) distributed according to the availability of information. Then,
the scores were added up, and percentage points were calculated over the total number of applicable
items. We included in this review articles that achieved 50% of the score (11 points). For the analysis
of the quality of evidence in the articles, the “Observational Study Quality Evaluation (OSQE)” tool
was employed'’. The OQSE (Quality Assessment Tool for Observational Studies) consists of seven
mandatory items/questions for cross-sectional studies and fourteen for longitudinal studies. The
tool operates on a star-based rating system and includes vetoes based on the criteria met. Each star
is equivalent to a score of 1. An article receives 1 star/1 score if it positively meets the established
criteria, and if it does not, it receives a veto. If the article receives at least 1 veto, it is classified as low
quality, even if it has received stars. To be designated as a high-quality article, it must receive stars for
all items in the instrument®’.
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RESULTS

At first, 10,407 articles were found, of which 2,250 were in Embase, 3,370 in PubMed, and 4,787
in Web of Science. After excluding duplicate articles (3,280) and titles that did not meet the pre-es-
tablished criteria (7,105), 22 articles remained for abstract reading. In the end, four articles were
excluded, and 18 articles were selected for a full reading. Twelve of these articles met the eligibility
criteria and were selected by both researchers. After the systematic review update, one more article
was selected, resulting in a review comprising 13 articles. Following the second update, an additional
11 articles were selected, bringing the total to 24 articles (Figure 1).

= Articles from the Search strategies in
% Pubmed, Web of Science e Embase
2 databases
% (n=10.407)
=
Duplicate removal
(n=3.280)
Articles excluded by title reading
o (n=17.105)
.g
£
Q
2
2 Articles selected after title reading
(n=22)
Articles excluded by reading the
abstract
(n=4)
Articles selected after abstract
reading
(n=18)
2
B
20
m
Articles excluded for not meeting
eligibility criteria (e.g., age range,
type of food environment)
(0=6)
Articles selected for systematic review
(n=12)
=]
Q
]
=
2
= Articles after the first update
systematic review
(n=13)
Articles after the second update
systematic review
(n=24)

Figure 1 — Flowchart: Identification and selection process of the articles included in the systematic review
on the influence of community food environment on adult BMI from 2010 to 2022. Source: Moher et al.*®
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The data concerning the main characteristics of the studies selected for this review are shown
in Table 3. The median STROBE score obtained was 18.5 points, with maximum and minimum scores
of 20.5% and 12%° points, respectively. The highest score obtained in the qualitative analysis of the
articles was 103%%, while the lowest was 424,

The studies were primarily conducted in the United States of America*?**3, followed by
Brazil*'®*. However, studies in China*, Australia®, India?, Indonesia®’, Netherlands®*®3°, and South Asia*
were also eligible; all were published from 2010 to 2021%%19-2%36 The sample size ranged from 155% to
662,000% individuals. Regarding the type of study, only five studies had a longitudinal design222°30:37,
while the others had a cross-sectional approach*19-2123-283640 The studies were conducted with
individuals of both sexes in similar proportions, except for two publications, conducted in New
Orleans® and Erie County?®, that only targeted women. Most of the publications had geographic
coverage by neighborhood or cities!-223-26.28.30.36 However, five articles had territorial representation
at the national level**?23940 (Table 3).
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Table 4 — Main results of the studies selected for the systematic review on the influence of community

food environment on adult BMI from 2010 to 2022

Author and year

Main results

Chenetal.,
20192

Higher BMIs were associated in socioeconomically disadvantaged locations. In con-
trast, lower BMlIs were more likely to be found in more affluent urban neighborhoods;
The food environment index (representing the percentage of food retailers that were
considered “healthy”) was significantly and negatively associated with BMI; that is,
when the food environment index increased, the BMI of the participants decreased.

Yan et al., 2015%

The obesity rate increased in supermarkets (0.25-0.28%) and convenience stores (0.05%);
Obesity decreased at grocery stores (0.08%) and specialty food stores (0.27- 0.36%).

Raja et al., 2010%

The neighborhood food environment is positively associated with female BMI;

On average, a number high number of restaurants available within five-minutes walking
is associated with an increase in BMI;

The distance from a subject’s home to a convenience store is compared to the distance
from home to supermarket or grocery store; when such distance increases by 1, BMI
drops by about 1 kg/m?, holding other factors constant.

A diverse mix of land use in a neighborhood is positively associated with female BMI.

Dornelles et al.,
2019%

When the three food environments (community FE, organizational FE, and household
FE) were combined, the number of supermarkets and the number of grocery stores in
neighborhood food environments had a significant positive association with BMI (B =
0.56 and B = 0.24, p < 0.01);

The number of full-service restaurants showed an inverse relationship with BMI (B =
-0.15, p < 0.001);

For the commuting food environment, the study found that each additional fast-food
restaurant in the vicinity of a kilometer traveled contributed to a higher BMI (B = 0.80,
p <0.05).

Mejia et al.,
2015%

The number of fast-food restaurants in non-traffic areas (within a 4.8 km radius) was
positively associated with fast-food consumption;

The number of convenience stores within walking distance (0.4 km) was negatively as-
sociated with obesity.

Stark et al.,
2013%

Inverse association between BMI and food outlet density (0.32 BMI units across IQR,
95% Cl -0.45 to -0.20);

A positive association between BMI and proportion of BMI-unhealthy food outlets (0.26
BMI units per IQR, 95% CI 0.09 to 0.43);

The association between BMI and the proportion of BMI-unhealthy foods with outlets
was more substantial in lower poverty ZIP codes than in high poverty ZIP codes.

Zhang et al.,
2020*

Associations of summer and winter temperature and restaurant density were generally
stronger among rural participants, while the positive association between grocery store
density and obesity was stronger among urban participants;

Compared to those who lived in subdistricts/neighborhoods without any full-service
restaurants, people living in subdistricts/neighborhoods with the highest density of
full-service restaurants showed a higher likelihood of obesity (OR=1.28 [95% Cl, 1.07-
1.53] and 1.19 [95% CI, 1.03-1.39] in males and females, respectively);

Similarly, compared to counterparts without any grocery stores in their subdistricts/
neighborhoods, people living in subdistricts/neighborhoods with higher grocery store
density had higher odds of obesity (OR=1.20 [95% Cl, 1.01-1.43] and 1.17 [95% CI, 1.01-
1.35] in males and females, respectively);

Higher levels of education were associated with obesity and abdominal obesity in males;
Obesity was associated with an increasing number of coexisting obesogenic environ-
mental factors.
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Bodor et al.,
2010%

Each additional supermarket in a respondent’s neighborhood was associated with a
reduced risk of obesity;
Fast-food restaurants and convenience stores were associated with higher odds of obesity.

Gibson, 201122

For residents of urban areas, neighborhood density of small grocery stores was posi-
tively and significantly related to obesity and BMI;

For individuals who moved from a rural to an urban area for longer than two years,
changes in neighborhood supermarket density, small grocery store density, and full-ser-
vice restaurant density were significantly related to change in BMI during that period.

Hosler et al.,
2016%

On average, respondents used 3.5 different places to buy food;

Supermarkets and ethnic markets were associated with lower BMI in Guyanese adults;
Among black adults, vegetable markets were associated with a lower BMI, while super-
markets, wholesale clubs, and food pantries were associated with a higher BMI;
Among white adults, food cooperatives and supermarkets were associated with lower
BMI, and wholesale clubs were associated with higher BMI;

Neighborhoods with a food environment with greater travel distance to a supermarket
were associated with lower BMI in Guyanese adults;

The associations between specific food shopping locations and BMI varied substantially
by race and ethnicity, suggesting that culture may be an essential modifying factor.

Murphy et al.,
20183

Fast food density was positively associated with BMI in established areas and negatively
associated in urban growth areas;

The interrelated challenges of car dependency, poor public transportation, and low-den-
sity development have made it difficult to access healthy food.

Rautela et al.,
2018%°

The prevalence of overweight was 14.8%, and obesity was 55.5%;

92.9% of the study participants reported junk food consumption.

The total number of food outlets was 116;

The density of any one food outlet per study participant was 0.7. The number of establish-
ments selling healthy food is greater than the number of unhealthy food establishments;
According to the participants, the high consumption of junk food was related to high
palatability and convenience. There was no association between community food envi-
ronment and overweight and obesity.

Huang, 20212®

The results indicate that the obese population is highly concentrated in the African
American community;

In Chicago, each additional convenience store in a community is associated with a
0.42% increase in the obesity rate;

Access to fast food restaurants is predictive of a higher obesity rate, and access to gro-
cery stores is predictive of a lower obesity rate in a community with a higher percentage
of African American population.

Oliveira, 20223

High prevalence of overweight;

The higher density of stores that sell UPF, in relation to those of the UF-MPF;
The high number of stores with UPF at check-outs;

The greater offer of soft drinks and filled cookies.

Silva, 2019*

An inverse association was observed between the density of public and private loca-
tions for physical activity and obesity (OR = 0.95, 95% Cl: 0.92-0.99; OR = 0.98, 95% ClI:
0.97-0.99) in models adjusted for individual and environmental variables;

The highest third of per capita income was inversely associated with obesity (p < 0.05).

Paulitsch, 202132

Living near a convenience store was associated with a higher BMI and a higher likeli-
hood of being above normal weight and obese;

In contrast, living near a restaurant was associated with a lower BMI and a lower likeli-
hood of being above normal weight and obese;

In addition, participants who lived close to fruit shops had lower BMI and a lower likeli-
hood of being above normal weight.
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Jaime, 201134

Average prevalence of overweight was 41.69% (95% confidence interval 38.74, 44.64),
ranging from 27.14% to 60.75% across the submunicipalities. There was a wide geo-
graphical variation of both individual diet and physical activity, and indicators of food
and built environments, favoring wealthier areas;

After controlling for area socioeconomic status, there was a positive correlation be-
tween regular fruits and vegetables (FV) intake and density of FV specialized food mar-
kets (r=0.497; pG0.001), but no relationship between fastfood restaurant density and
overweight prevalence was found. A negative association between overweight preva-
lence and density of parks and public sport facilities was seen (r=-0.527; pG0.05).

Domingos,
2022%

Prevalence of overweight and food insecurity was high, 70.9 % and 72 % respectively;
Stores that sell UPF had the highest density rates;

People living within a milieu with the highest density of stores predominantly selling
UPF (OR = 1.92; p < 0.05), with the highest average UPF sold at check-out (OR = 2.19;
p < 0.05), with the highest average of soft drinks available in the stores (OR = 1.68; p <
0.05), and availability of filled cookies within the intermediate category (OR = 2.26; p <
0.01), had the highest probability of being overweight;

Food environment is associated with overweight, after controlling for individual factors,
and it is suggested that there is a food syndemic involving overweight and food insecu-
rity, which is influenced by the food environment.

Dev, 2022%

Living in a more built-up area was associated with greater BMI and risk of being over-
weight or obese;

The contribution of the built environment was estimated to be small but statistically
significant even after accounting for individuals’ initial BMI.

Buszkiewicz,
2022%

Road intersection density, access to food sources, and residential property values were
inversely associated with BMI at baseline;

At year 1, participants in the 3rd tertile of density metrics and with 4+ fast-food restau-
rants nearby showed less BMI gain compared to those in the 1st tertile or with O restau-
rants;

At year 2, higher residential property values were predictive of lower BMI gain. There
was evidence of differential associations by age group, gender, and education but not
race/ethnicity.

Van Erpecum,
202238

Participants with one fast-food outlet within 1 km had a higher BMI than participants
with no fast-food outlet within 1 km (B=0.11, 95% CI: 0.01, 0.21);

Effect sizes for at least two fast-food outlets were larger in low NSES areas (B=0.29, 95%
Cl: 0.01, 0.57), and especially in low NSES areas where at least two healthy food outlets
within 1 km were available (B=0.75, 95% Cl: 0.19, 1.31).

Aretz, 2022%

Regional clusters of high obesity were observed in selected areas in the north-east, the
south-west, and south-east;

Limited accessibility to unhealthy food was globally associated with lower obesity prev-
alence, whereas better accessibility to fresh food stores and supermarkets was not;
The association regarding worse accessibility to unhealthy food was strongest for urban
neighbourhoods, especially for the Randstad region;

Atanasova,
2022%

The presence of a higher share of supermarkets in the neighbourhood was associated
with a reduction in body size (BMI, B = - 3-23; p < 0-0001, and waist circumference,
=-5.99; p =0-0212) and obesity (Average Marginal Effect (AME): — 0-18; p = 0-:0009);
High share of fast-food restaurants in the neighbourhood was not significantly associat-
ed with body size, but it significantly increased the probability of obesity measured by
BMI (AME: 0-09; p = 0-0234) and waist circumference (AME: 0-21; p = 0-0021). These
effects were stronger among females and low-income individuals.
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Acciai, 20223° « Overall, over 18 months, an increase in the number of small grocery stores within 0.4
km of a respondent’s residence was associated with a decrease in BMI ( =-1.0; 95% Cl:
-1.9, -0.1; P = 0.024), while an increase in the number of fast-food restaurants within
1.6 km was associated with an increase in BMI (B = 0.1; 95% CI: 0.01, 0.2; P = 0.027).

- Interaction analyses suggested that associations between changes in the food environ-
ment and changes in BMI varied by social standing. For instance, the association be-
tween changes in fast-food restaurants and changes in BMI was only observed in the
social-disadvantage group (B = 0.1; 95% Cl: 0.02, 0.2; P = 0.021).

BMI: Body Mass Index; IQR: Interquartile Range; ZIP: Zip Code; NSES: Neighbourhood socio-economic status.
Source: The authors.

Most articles had adult BMI as the dependent variable*1921-23252636 Therefore, we used multilevel
linear regression to assess the association between community food environment and BMI%921-26_ The
independent variables were socioeconomic factors, demographics, lifestyle, and density of outlets
selling unhealthy foods**19-28 3¢,

Table 4 refers to the main results listed by the authors of the selected studies. High BMI was
prevalent in places with lower socioeconomic status*?63°31% and where there was a higher number of
supermarkets, fast-food establishments, and convenience stores near the subjects19-21:24.262830,3238 BN\/|
was lower in more financially advantaged neighborhoods with proximity to grocery stores and fruit
and vegetable markets??*2*252732 |n addition, two studies in the US have highlighted that UPF purchase
and BMI can vary substantially by race/ethnicity?>?. The study conducted in India and South Asia
found no association between FE and overweight?4°. The main methodological limitations mentioned
were: the impossibility of establishing causal relationships??12426-2832:3436 gnd the non-inclusion of all
food outlets*?22427:38,

DISCUSSION

Interest in the food environment’s impact on the health of individuals, especially regarding the
prevalence of obesity, has increased in the last decade. In addition to biological factors, obesity is
multifaceted and a consequence of environmental, social, and economic factors*. For example, the FE
can lead to unhealthy food choices, causing an increase in individuals’ BMI, leading to overweight or
obesity*.

The results of this review suggest an association between overweight and community food
environments with a high density of ultra-processed foods, as well as low income. In general, there
was also an observed association between lower BMI and proximity to supermarkets and produce
markets, along with higher income. Additionally, two studies indicated that food purchasing behavior
may vary according to race/ethnicity.

Most eligible studies were conducted in the US, which may be related to the fact that the
country has one of the highest obesity rates in the world. In 2019, 35% or more of adults reported
obesity in 12 US states. This number has been increasing since, in 2018, there were nine states, and
in 2017, there were only seven states where there was self-reported obesity**. Paradoxically, a large
part of the transnational food corporations come from the US*. Research conducted by Dixon et al.*
on the built environment noted that more than half of the studies were from high-income countries,
especially countries first experiencing the epidemiological transition*’. Research in different contexts is
needed better to elucidate the relationship between the FE and obesity.

Studies have shown that the prevalence of overweight is expressive mainly in places where
socioeconomic status is lower*4748 A similar result was found in this review and may be related to the fact
that unhealthy food environments are more prevalent in territories where social inequality is prevalent?.
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Suresh and Schauder® conducted ABM (Agent-Based Model) research to explore how income
segregation affects access to healthy food for poor households. Their research was the first to
expose that even under idealized conditions of perfect information and rational consumers, with no
knowledge or preference distinctions between rich and poor households, social segregation leads to
significant adverse consequences for access to healthy food by the poor. Thus, socio-spatial inequality
can lead to food segregation and, consequently, overweight and poor health.

Among the selected articles, BMI was lower in neighborhoods with better socioeconomic
status and closer proximity to grocery stores and fruit and vegetable markets. Research conducted in
Germany®® described a similar result, which shows that socio-spatial inequalities deepen and reinforce
that human right to food and nutrition is not guaranteed to all people. Thus, urban planning and public
health policies addressing food and nutritional security are essential to prevent overweight.

The rate of overweight/obesity increased with the increasing proximity and number of
supermarkets, fast food, and convenience stores. This finding corroborates the reviews presented by
Kraft et al.>!, An et al.>?, and the research described by Bivoltsis et al.>3, which identified that the greater
the availability of UPF in the territory and the shorter the distance between UPF establishments and
individuals’ homes, the greater the likelihood of purchase®. With UPF availability and purchase, there
is a consequent tendency of increase in body weight>2,

In the study conducted in India by Rautela et al.?° and in South Asia by Atanasova et al.*°, no
association was found between community food environment and BMI, similar to a study produced
with English adults and the elderly®*. However, it is worth noting that the study was conducted in a
neighborhood in India with high purchasing power and that the prevalence of overweight, although
not associated with FE, was related to high consumption of UPFs among the study group. According
to the participants of the Indian study, the preference for UPF is due to hyper palatability and because
they are more convenient than other food choices.

In this case, it is essential to have policies for taxing these products. Public policies should
also consider food and nutrition education actions that reinforce the damage of UPF to health and
develop cooking practices that use regional foods, preserving and strengthening the food culture®.
Governmental actions, through public policies, are central factors that subsidize the access to healthy,
fresh, and minimally processed food to all individuals, considering the regional and cultural crops and
singularities, as exemplified by the Brazilian public policy of school feeding®®>’.

Hosler et al.® described a study that found that food purchase and BMI might vary by race/
ethnicity. In addition, research presented by Huang® found significant racial disparities in food
access. This research highlights that food choices do not depend on individual issues but the equal
socio-spatial distribution of food and opportunities. Thus, it indicates the need for affirmative policies
in access to food to overcome the prejudice and discrimination that some races and ethnic groups
have historically suffered.

Another explanation could be the racial-ethnic issue reported in research with Australian
and Thai adults®®. Food culture is closely linked to history, the environment, and the demands of a
particular social group, and above all, it expresses peoples’ identity, full of symbols and meanings.
Thus, it is evident that food choices, i.e., the acquisition of food, can vary according to customs, but
also, as already mentioned, with access to goods and services of this group®.

Regarding the methodological limitations of the selected articles, most of the studies refer to
the impossibility of establishing causal relationships, a situation that is inherent to the cross-sectional
design®. The failure to include all food outlets was another limitation cited and may be associated with
the lack of inclusion of informal establishments at various territorial levels in geographic information
systems (GIS). Despite its limitations, GIS is widely used method for assessing community food
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environments due to practicality and low cost®!. However, it is necessary to demand an information
system that includes the informal establishments from all three levels of government public agencies.

Some limitations from this review are the racial/ethnic and age differences in the selected
studies. However, the evaluative methods were similar, as was the relationship between BMI and
FE. Therefore, we can infer that the standardization of food environments worldwide may cause the
obesity pandemic. In addition, most studies showed a low percentage of people over 65 years of age.

The collection of information that synthesizes and evaluates the results exposed in this review
allows for a better understanding of the relationship between community FE and BMI. It also allows for
the identification of inequality in access to healthy foods. Therefore, it is essential to understand the
factors that influence adults’ food and nutritional security and design public policies that overcome
food segregation.

In summary, the studies showed that the risk of overweight is higher in low-income territories
because there is greater availability of unhealthy foods in these spaces, highlighting that there are
socio-spatial inequalities in access to healthy and adequate food.

CONCLUDING REMARKS

The selected studies indicate that a community food environment with higher unhealthy foods
is related to higher BMI. Furthermore, the socioeconomic level can aggravate this association since
the socially vulnerable are more likely to have difficulty accessing healthy foods.

Likewise, it is necessary to develop intersectoral public policies that consider various eating
establishments and promote greater commercialization of healthy foods. At the same time, it is also
essential to develop research with different methodologies and designs that include other dimensions
to have a deeper view of the FE beyond the community, such as prices, variety, quality of food
available, among other characteristics.

REFERENCES

1 WHO. Obesity and overweight fact sheet. World Health Organization 2021.

2 Chen M, Creger T, Howard V, Judd SE, Harrington KF, Fontaine KRJJECH. Association of community food environ-
ment and obesity among US adults: a geographical information system analysis. J Epidemiol Community Health.
2019;73(2):148-155.

3 Cochrane T, Yu Y, Davey R, Cerin E, Cain KL, Conway TL, et al. Associations of built environment and proximity of
food outlets with weight status: Analysis from 14 cities in 10 countries. Preventive medicine. 2019;129:105874.

4Zhang X, Zhang M, Zhao Z, Huang Z, Deng Q, Li Y, et al. Obesogenic environmental factors of adult obesity in Chi-
na: a nationally representative cross-sectional study. Environ Res Lett. 2020;15(4):044009.

5 Kumanyika SJ. INFORMAS (International Network for Food and Obesity/non-communicable diseases Research,
Monitoring and Action Support): summary and future directions. Obes Rev. 2013;14:157-164.6. Swinburn B,
Egger G, Raza F. Dissecting obesogenic environments: the development and application of a framework for iden-
tifying and prioritizing environmental interventions for obesity. Preventive medicine. 1999;29(6):563-570.

¢ Swinburn B, Egger G, Raza FJPm. Dissecting obesogenic environments: the development and application of a
framework for identifying and prioritizing environmental interventions for obesity. 1999;29(6):563-570.

7 Glanz K, Sallis JF, Saelens BE, Frank LDJ. Healthy nutrition environments: concepts and measures. Am J Health
Promot. 2005;19(5):330-333.

8 Pereira RHM, Braga CKV, Serra B, Nadalin VG. Desigualdades socioespaciais de acesso a oportunidades nas cida-
des brasileiras — 2019. Instituto de Pesquisa Econdmica Aplicada; 2020.

9 Ferreira ICB, Vasconcelos AMN, de Azevedo Penna NJA. Violéncia urbana: a vulnerabilidade dos jovens da perife-
ria das cidades. Anais- Associacdo Brasileira de Empresas de Pesquisas. 2016:1-18.

Editora Unijui — Revista Contexto & Saude — ISSN 2176-7114 — v.24,n. 48,2024
14



A SYSTEMATIC REVIEW
Contexto de Aquino NB, Carvalho MJL do N, de Souza NP, de Menezes RCE, de Souza JWC, Leal VS. et al.

Saude

& INFLUENCE OF COMMUNITY FOOD ENVIRONMENT ON ADULT BODY MASS INDEX (BMI):

10 peres CMC, Costa BVdL, Pessoa MC, Hondrio OS, Carmo ASd, Silva TPRd, et al. O ambiente alimentar comuni-
tério e a presenca de pantanos alimentares no entorno das escolas de uma metrdpole brasileira. Cad Saude
Publica. 2021;37:e00205120.

11 Santos BS. A gramatica do tempo: para uma nova cultura politica. Sdo Paulo: Cortez Editora; 2018. 511 p.

12 Esteve EV. O negdcio da comida. Quem controla a nossa alimentacgdo? [S. |.]: Editora Expressdo Popular; 2017.
p. 1.

Bliberati A, Altman DG, Tetzlaff J, Mulrow C, Ggtzsche PC, loannidis JPA, et al. The PRISMA statement for report-
ing systematic reviews and meta-analyses of studies that evaluate healthcare interventions: explanation and
elaboration. Ann Intern Med. 2009;339:b2700.

% Brasil. Secretaria de Ciéncia, Tecnologia e Insumos Estratégicos — Departamento de Ciéncia e Tecnologia. Dire-
trizes metodoldgicas: elaboracdo de revisdo sistematica e metanalise de estudos observacionais comparativos
sobre fatores de risco e progndstico. Brasilia: Ministério da Saude; 2014.

15 Landis JR, Koch GG. The measurement of observer agreement for categorical data. Biometrics 1977;33-1:159-
174.

8 Malta M, Cardoso LO, Bastos FI, Magnanini MMF, Silva CMFP. Iniciativa STROBE: subsidios para a comunicacdo
de estudos observacionais. Rev Saude Publica. 2010;44(3):559-565.

17 Drukker M, Weltens I, van Hooijdonk CF, Vandenberk E, Bak MJFirm, analytics. Development of a methodologi-
cal quality criteria list for observational studies: the observational study quality evaluation. Front Res Metr Anal.
2021;6:675071.

8 Moher D, Liberati A, Tetzlaff J, Altman DG, medicine PGJP. Preferred reporting items for systematic reviews and
meta-analyses: the PRISMA statement. PLoS Med. 2009;6(7):e1000097.

¥ Dornelles AJP. Impact of multiple food environments on body mass index. PloS one. 2019;14(8):e0219365.

20 Rautela YS, Reddy BV, Singh AK, Gupta A. The prevalence of obesity among adult population and its association
with food outlet density in a hilly area of Uttarakhand. J Family Med Prim Care. 2018;7(4):809.

21 Bodor JN, Rice JC, Farley TA, Swalm CM, Rose D. The association between obesity and urban food environments.
J Urban Health. 2010;87(5):771-781.

22 Gibson DM. The neighborhood food environment and adult weight status: estimates from longitudinal data. Am
J Public Health. 2011;101(1):71-78.

2 Hosler AS, Michaels IH, Buckenmeyer EM. Food shopping venues, neighborhood food environment, and body
mass index among Guyanese, Black, and White adults in an urban community in the US. J Nutr Educ Behav.
2016;48(6):361-8.e1.

24 Mejia N, Lightstone AS, Basurto-Davila R, Morales DM, Sturm R. Peer reviewed: neighborhood food environ-
ment, diet, and obesity among Los Angeles County adults, 2011. Prev Chronic Dis. 2015;12.

% Raja S, Yin L, Roemmich J, Ma C, Epstein L, Yadav P, et al. Food environment, built environment, and women'’s
BMI: evidence from Erie County, New York. J Plan Educ Res. 2010;29(4):444-460.

% Stark JH, Neckerman K, Lovasi GS, Konty K, Quinn J, Arno P, et al. Neighbourhood food environments and body
mass index among New York City adults. J Epidemiol Community Health. 2013;67(9):736-742.

27 Yan R, Bastian ND, Griffin PM. Association of food environment and food retailers with obesity in US adults.
Health Place. 2015;33:19-24.

2 Huang H. A Spatial Analysis of Obesity: Interaction of Urban Food Environments and Racial Segregation in Chica-
go. Journal of Urban Health 2021:1-11.

29 Buszkiewicz JH, Rose CM, Ko LK, Mou J, Moudon AV, Hurvitz PM, et al. Associations between neighborhood
built environment, residential property values, and adult BMI change: The Seattle Obesity Study Ill. SSM Popul
Health. 2022;19:101158.

3 Acciai F, DeWeese RS, Yedidia MJ, Lloyd K, Tulloch D, DelLia D, et al. Differential Associations Between Chang-
es in Food Environment and Changes in BMI Among Adults Living in Urban, Low-Income Communities. J Nutr.
2022;152(11):2.582-2.590.

31 Silva FMO, Novaes TG, Ribeiro AQ, Longo GZ, Pessoa MC. Fatores ambientais associados a obesidade em popu-
lacdo adulta de um municipio brasileiro de médio porte. Cad Saude Publica. 2019;35.

32 paulitsch RG, Dumith SCJIPMR. Is food environment associated with body mass index, overweight and obesity? A
study with adults and elderly subjects from southern Brazil. Prev Med Rep. 2021;21:101313.

3 Qliveira JS, de Menezes RCE, Almendra R, de Lira PIC, de Aquino NB, de Souza NP, et al. Unhealthy food envi-
ronments that promote overweight and food insecurity in a brazilian metropolitan area: A case of a syndemic?
Food Policy. 2022;112:102375.

Editora Unijui — Revista Contexto & Saude — ISSN 2176-7114 — v.24,n. 48,2024
15



A SYSTEMATIC REVIEW
Contexto de Aquino NB, Carvalho MJL do N, de Souza NP, de Menezes RCE, de Souza JWC, Leal VS. et al.

Saude

& INFLUENCE OF COMMUNITY FOOD ENVIRONMENT ON ADULT BODY MASS INDEX (BMI):

3 Jaime PC, Duran AC, Sarti FM, Lock KJJouh. Investigating environmental determinants of diet, physical activity,
and overweight among adults in Sao Paulo, Brazil. ] Urban Health. 2011;88:567-81.

3 Domingos ALG, Hermsdorff HHM, Mendes LL, Oliveira FLPd, Oliveira ACSD, Pimenta AM, et al. Built and social
environments and overweight among Brazilian adults from medium-sized city: CUME Project. Cien Saude Colet.
2022;27:771-782.

3% Murphy M, Badland H, Jordan H, Koohsari MJ, Giles-Corti B. Local food environments, suburban development,
and BMI: a mixed methods study. Int J Environ Res Public Health. 2018;15(7):1.392.

3 Dev A, Brite J, Heiland FW, Balk DJPGPH. Built environment as a risk factor for adult overweight and obesity: Evi-
dence from a longitudinal geospatial analysis in Indonesia. 2022;2(10):e0000481.

3 Van Erpecum C-PL, van Zon SK, Biltmann U, Smidt N. The association between the presence of fast-food outlets
and BMI: the role of neighbourhood socio-economic status, healthy food outlets, and dietary factors. BMC Pub-
lic Health. 2022;22(1):1.432.

3 Aretz B, Costa R, Doblhammer G, Janssen F. The association of unhealthy and healthy food store accessibility with
obesity prevalence among adults in the Netherlands: A spatial analysis. SSM Popul Health. 2022;21:101332.

40 Atanasova P, Kusuma D, Pineda E, Anjana RM, De Silva L, Hanif AA, et al. Food environments and obesity: A
geospatial analysis of the South Asia Biobank, income and sex inequalities. SSM Popul Health. 2022;17:101055.

41 Bluher MJNRE. Obesity: global epidemiology and pathogenesis. Nat Rev Endocrinol. 2019;15(5):288-298.

42 Rummo PE, Feldman JM, Lopez P, Lee D, Thorpe LE, Elbel B. Impact of Changes in the Food, Built, and Socioeco-
nomic Environment on BMI in US Counties, BRFSS 2003-2012. Obesity. 2020;28(1):31-39.

% Navarro AC, Vélez M-I0. Obesogenic environment case study from a food and nutrition security perspective:
Hermosillo City. Int J Environ Res Public Health. 2019;16(3):407.

4 CDC. Adult Obesity Prevalence Maps. Centers for Disease Control and Prevention; 2019.

4 Group E. Plate techtonics: Mapping corporate power in big food: Corporate concentration by sector and indus-
try rankings by 2018 revenue; 2020.

4 Dixon BN, Ugwoaba UA, Brockmann AN, Ross KM. Associations between the built environment and dietary in-
take, physical activity, and obesity: A scoping review of reviews. Obes Rev. 2021;22(4):e13171.

47 Jaacks LM, Vandevijvere S, Pan A, McGowan CJ, Wallace C, Imamura F, et al. The obesity transition: stages of the
global epidemic. Lancet Diabetes Endocrinol. 2019;7(3):231-240.

48 Cooksey Stowers K, Jiang Q, Atoloye AT, Lucan S, Gans K. Racial differences in perceived food swamp and food des-
ert exposure and disparities in self-reported dietary habits. Int J Environ Res Public Health. 2020;17(19):7.143.

49 Suresh SSG, Schauder SA. Income Segregation and Access to Healthy Food. Am J Prev Med. 2020;59(2):e31-e8.

0| atawitz T, Spielau U, Lipek T, Gausche R, Lueck M, Kiess W, et al. Neighbourhood deprivation and community
nutrition environment: associations between the social and built environment and food availability. Gesund-
heitswesen (Bundesverband Arzte Offentl Gesundheitsdienst). 2018;81(5):405-412.

1 Kraft AN, Thatcher EJ, Zenk SN. Neighborhood food environment and health outcomes in US Low-Socioeconom-
ic status, racial/ethnic minority, and rural populations: a Systematic review. J Health Care Poor Underserved.
2020;31(3):1.078-1.114.

52 An R, He L, Shen MJ. Impact of neighbourhood food environment on diet and obesity in China: a systematic re-
view. Public Health Nutr. 2020;23(3):457-473.

>3 Bivoltsis A, Trapp G, Knuiman M, Hooper P, Ambrosini GL. The influence of the local food environment on diet
following residential relocation: longitudinal results from RESIDential Environments (RESIDE). Public Health Nutr.
2020;23(12):2.132-2.144.

% Hobbs M, Wilkins E, Lamb K, McKenna J, Griffiths C. Associations between food environment typologies and
body mass index: evidence from Yorkshire, England. Soc Sci Med. 2019;239:112528.

%5 Brasil. Marco de referéncia de educacdo alimentar e nutricional para as politicas publicas. — Secretaria Nacional
de Seguranca Alimentar e Nutricional. Brasilia: Ministério do Desenvolvimento Social e Combate a Fome; 2012.

%6 Popkin BM, Barquera S, Corvalan C, Hofman KJ, Monteiro C, Ng SW, et al. Towards unified and impactful policies
to reduce ultra-processed food consumption and promote healthier eating. Lancet Diabetes Endocrinol; 2021.

57Brasil. Lei N2 11.947 de 16 de junho de 2009. Disp&e sobre o atendimento da alimentacdo escolar e do Progra-
ma Dinheiro Direto na Escola aos alunos da educagdo basica. D.O.U de 17/06/2009, p. 2.

8 Wanich U, Riddell L, Cicerale S, Mohebbi M, Sayompark D, Liem DG, et al. The relationship between culture,
food liking, and body mass index in Australian and Thai young adults. Asia Pac J Clin Nutr. 2019;28(3):634-644.
> Reddy G, van Dam RM. Food, culture, and identity in multicultural societies: Insights from Singapore. Appetite.

2020;149:104633.

Editora Unijui — Revista Contexto & Saude — ISSN 2176-7114 — v.24,n. 48,2024
16



A SYSTEMATIC REVIEW
Contexto de Aquino NB, Carvalho MJL do N, de Souza NP, de Menezes RCE, de Souza JWC, Leal VS. et al.

Saude

& INFLUENCE OF COMMUNITY FOOD ENVIRONMENT ON ADULT BODY MASS INDEX (BMI):

60 Zangirolami-Raimundo J, Echeimberg JdO, Leone C. Tépicos de metodologia de pesquisa: Estudos de corte trans-
versal. ] Hum Growth Dev. 2018;28(3):356-360.

®1Turner C, Aggarwal A, Walls H, Herforth A, Drewnowski A, Coates J, et al. Concepts and critical perspectives for
food environment research: A global framework with implications for action in low-and middle-income coun-
tries. Glob Food Secur. 2018;18:93-101.

Received: January 19, 2023
Accepted: November 1, 2023
Published: February 21, 2024

Authors’ Contributions:

Conceituagdo: Nathalia Barbosa de Aquino; Maria José Laurentina do Nascimento Carvalho; Nathalia Paula de
Souza; Risia Cristina Egito de Menezes; John Weyk Cosme de Souza; Vanessa Sa Leal; Pedro Israel Cabral de Lira;
Juliana Souza Oliveira.

Curadoria dos dados: Nathalia Barbosa de Aquino; Maria José Laurentina do Nascimento Carvalho; John Weyk
Cosme de Souza.

Analise dos dados: Nathalia Barbosa de Aquino; Maria José Laurentina do Nascimento Carvalho; John Weyk Cos-
me de Souza; Nathalia Paula de Souza; Juliana Souza Oliveira.

Metodologia: Nathalia Barbosa de Aquino; Maria José Laurentina do Nascimento Carvalho; Nathalia Paula de Sou-
za; Juliana Souza Oliveira.

Supervisdo: Nathalia Paula de Souza; Risia Cristina Egito de Menezes; Vanessa Sa Leal; Pedro Israel Cabral de Lira;
Juliana Souza Oliveira.

Redacdo do manuscrito: Nathalia Barbosa de Aquino; Maria José Laurentina do Nascimento Carvalho; Nathalia
Paula de Souza; Juliana Souza Oliveira.

Revisdo intelectual do manuscrito: Nathdlia Paula de Souza; Risia Cristina Egito de Menezes; Vanessa Sa Leal; Pe-
dro Israel Cabral de Lira; Juliana Souza Oliveira.

All authors have approved the final version of the text.

Conflict of interest: There are no conflicts of interest.

Scholarship granted by the Coordenacdo de Aperfeicoamento de Pessoal de Nivel Superior (Capes).
Corresponding Author:

Nathalia Barbosa de Aquino

Universidade Federal de Pernambuco — Centro de Ciéncias da Saude — Departamento de Nutricdo
Rua do Bom Pastor, 472, Apto 101-C, Iputinga — CEP: 50670-260 — Recife/PE, Brasil.

E-mail: nathaliabaquino@gmail.com

Editor: Dr. Matias Nunes Frizzo
Editor-in-chief: Dra. Adriane Cristina Bernat Kolankiewicz

This is an open access article distributed under the terms of the Creative Commons license.

o 0

Editora Unijui — Revista Contexto & Saude — ISSN 2176-7114 — v.24,n. 48,2024
17


https://creativecommons.org/licenses/by/4.0/

	_GoBack
	_heading=h.gjdgxs
	_heading=h.30j0zll
	_heading=h.1fob9te
	_heading=h.3znysh7
	_heading=h.2et92p0
	_heading=h.tyjcwt
	_heading=h.1t3h5sf
	_heading=h.4d34og8
	_heading=h.2s8eyo1
	_heading=h.gjdgxs
	_heading=h.30j0zll
	_heading=h.1fob9te
	_heading=h.3znysh7
	_heading=h.2et92p0
	bookmark=id.gjdgxs
	bookmark=id.30j0zll
	_GoBack
	_heading=h.30j0zll
	_GoBack
	_heading=h.gjdgxs
	_GoBack
	_heading=h.30j0zll
	_heading=h.3znysh7
	_heading=h.30j0zll
	_heading=h.tyjcwt
	_heading=h.3dy6vkm
	_heading=h.1t3h5sf
	_heading=h.4d34og8
	_heading=h.2s8eyo1
	_GoBack
	_heading=h.gjdgxs
	_heading=h.30j0zll
	_heading=h.1fob9te
	_heading=h.3znysh7
	_heading=h.2et92p0
	_heading=h.tyjcwt
	_heading=h.ljepmijnnfp0
	_Hlk132481018
	_heading=h.gjdgxs
	_heading=h.30j0zll
	_heading=h.1fob9te
	_Hlk108513829
	_Hlk142311309
	_Hlk142311322
	_heading=h.gjdgxs
	_heading=h.30j0zll
	_heading=h.1fob9te
	_heading=h.3znysh7
	_heading=h.2et92p0
	_heading=h.tyjcwt
	_heading=h.3dy6vkm
	_heading=h.1t3h5sf
	_heading=h.4d34og8
	_heading=h.2s8eyo1
	_heading=h.1fob9te
	_heading=h.3znysh7
	_heading=h.a1rxifj88cei
	_heading=h.2et92p0
	_heading=h.iv0wz58tyfxr
	_heading=h.tyjcwt
	_heading=h.3dy6vkm
	_heading=h.1t3h5sf
	_heading=h.4d34og8
	_heading=h.2s8eyo1
	_heading=h.17dp8vu
	_heading=h.3rdcrjn
	_heading=h.26in1rg

