UNIVERSIDADE FEDERAL DE MINAS GERAIS
ESCOLA DE ENFERMAGEM
POS-GRADUACAO EM NUTRICAO E SAUDE

LUISA ARANTES VILELA

AMBIENTE ALIMENTAR ESCOLAR: UMA ANALISE DA EFETIVIDADE DE
INTERVENCOES E DOS ASPECTOS ECONOMICOS DE CANTINAS ESCOLARES
DE MODELOS TRADICIONAIS E SAUDAVEIS

Belo Horizonte
2022



LUISA ARANTES VILELA

AMBIENTE ALIMENTAR ESCOLAR: UMA ANALISE DA EFETIVIDADE DE
INTERVENCOES E DOS ASPECTOS ECONOMICOS DE CANTINAS ESCOLARES
DE MODELOS TRADICIONAIS E SAUDAVEIS

Dissertacdo apresentada a Pos-Graduagdo
stricto sensu em Nutri¢do e Saude da Escola de
Enfermagem da Universidade Federal de Minas
Gerais, como requisito parcial a obtencdo do
titulo de Mestre.

Area de concentracdo: Nutricdo e Sadde
Linha de pesquisa: Nutri¢do e Satde Pablica
Orientadora: Prof? Dr? Larissa Loures Mendes

Coorientadora: Dr? Ariene Silva do Carmo

Belo Horizonte
2022



FICHA CATALOGRAFICA

VB699a

Vilela, Luisa Arantes.

Ambiente alimentar escolar [manuscrito]: uma analise da efetividade de
intervencdes e dos aspectos econdmicos de cantinas escolares de modelos
tradicionais e saudaveis. / Luisa Arantes Vilela. - - Belo Horizonte: 2022

193f: L

Orientador (a): Larissa Loures Mendes.
Coorientador (a): Ariene Silva do Carmo.
Area de concentracdo: Nutricdo e Salde.

Dissertacio (mestrado): Universidade Federal de Minas Gerais, Escola

de Enfermagem.

1. Alimentacdo Escolarr 2. Dieta Saudavel 3. Alimentos
Industrializados. 4. Ambiente Construido. 5. Dissertacdo Académica. |
Mendes, Larissa Loures. Il. Carmo, Arene Silva do. lll. Universidade
Federal de Minas Gerais, Escola de Enfermagem. IV. Titulo.

MNLM: WA 350

Bibliotecario responsavel: Fabian Rodrigo dos Santos CRB-6/2697




Q7102022 07:44 SENUFMG - 1754353 - Ata oe defesa de DissertagdoTese

hiips-isel ufmg briselcontroiadar phpTacao-documenta,_imprimir_web&acao_orgem=-arvore_visualzarkid_documento-13850508IMTa_sistema. .

UNIVERSIDADE FEDERAL DE MINAS GERAIS

ESCOLA DE ENFERMAGEM
POS-GRADUACAD EM NUTRICAC E SAUDE

ATA DE NUMERO 78 [SETENTA E OITO) DA SESSAO DE ARGUICAD E DEFESA DA DISSERTACAD
APRESENTADA PELA CANDIDATA LUISA ARANTES VILELA PARA OBTENCAO DO TITULO DE MESTRE
EM NUTRICAO E SAUDE.

Aos 14 (guatorze) dias do més de setembro de dois mil e vinte e dois, a5 14:00 horas, realizou-s2 por
videoconferéncia, a sessdo publica para apresentacdo e defesa da dissertacdo "AMEBIENTE ALIMENTAR
ESCOLAR: UMA AMALISE DA EFETIVIDADE DE INTEFE'I.'ENr;ﬁES E DOS ASPECTOS ECONOMICOS DE
CANTINAS ESCOLARES DE MODELOS TRADICIOMAIS E SALIDﬁJI.fEIS", da aluna Lluisa Arantes Vilela,
candidata ao titulo de "Mestre em Nutrigao e Saade”, linha de pesguisa "Mutricdo e Sadde Publica”. A
Comissdo Examinadora foi constituida pelas professoras doutoras Larissa Loures Mendes, Ariene Silva do
Carmo, Bruna Vieira de Lima Costa & Vanessa Ramos Kirsten, sob a presidéncia da primeira. Abrindo a
sessdn, @ Senhora Presidents da Comissdo, apds dar conhecimento aos presentes do teor das Mormas
Regulamentares do Trabalhe Final, passou a palavra @ candidata para apresentagae de seu trabalho.
Seguiu-se a arguigao pelos examinadores com a respectiva defesa da candidata. Logo apos, a Comissdao se
reuniu sem a presenca da candidata, para julzamento e expedicdo do seguinte resultado final:

(X) APROVADO;
( ) APROVADO COM AS MODIFICACOES CONTIDAS NA FOLHA EM ANEXO;
{ ) REPROVADO.

O resultado final foi comunicado publicamente a candidata pela Senhora Presidente da Comissao. Nada
mais havendo a tratar, ew, Mateus Gomes Pedrosa, Secretdrio do Colegiado de Pos-Graduacdo em
Mutricdo e Sadde da Escola de Enfermagem da Universidade Federal de Minas Gerais, lavrei a presente
Ata, que depois de lida e aprovada sera assinada por mim e pelos membros da Comissao Examinadora.

Belo Horizonte, 14 de setembro de 2022,

Prof®. Dre. Larissa Loures Mendes

Crientadora (UFMG)

Prof?. Dr. Ariene Silva do Carmo

Coorientadora (Ministério da Saide)

iz



Q7062022 07:24 SENUFME - 1754353 - Ata de defesa de DissertagdoTese

Prof. Dr®. Bruna Vieira de Lima Costa

Membro Titular (UFMG)

Prof®. Dr3. Vanessa Ramos Kirsten

Membro Titular (UFSM)

Mateus Gomes Pedrosa

Secretario do Colegiado de Pos-Graduacido

p—
Seil Documento assinado eletronicamente por Larissa Loures Mendes, Professora do Magistério
. E[ Superior, em 15/09/2022, as 14:58, conforme hordrio oficial de Brasilia, com fundamento no art. 52

piginatura

i do Decretons 10,042 de 12 de novembro de 2020

r— -
Seil Documento assinado eletronicamente por Bruna Vieira de Lima Costa, Subcoordenador(a), em
. E[ 16,/09,/2022, as 08:24, conforme horarie oficial de Brasilia, com fundamento no art. 52 do Decreto ng

asginatura

i L0532 de 12 de novembro de 2020
| —

Seil Documento assinado eletronicamente por Vanessa Ramos Kirsten, Usudria Externa, em 16/09/2022,
- El, as 16:04, conforme hordrio oficial de Brasilia, com fundamento no art. 52 do Decreto n? 10,543 de

aiginatura

cletrinica 13 gde novembro da 2020
il

-y
Seil Documento assinado eletronicamente por Ariene Silva do Carmo, Usuario Externe, em 17/03,/2022,
. E[ as 07:31, conforme hordrio oficial de Brasilia, com fundamento no art. 52 do Decreto n? 10.543, de

nsginatura

iionid Lddenovembro de 2020
L —

Seil Documento assinado eletronicamente por Mateus Gomes Pedrosa, Assistente em Administragdo,
# El, em 03/10/2022 as 15:00, conforme horarie oficial de Brasilia, com fundamento no art. 52 de

asginatura

tiaindsion Decreto n2 10,543 de 13 de novembro da 2020
[ —

A autenticidade deste decumento pode ser conferida mo site

phR2

= gcag=documente conferir®id orege gcessg externo=0 informando o cddige verificador 1754893 &
S EE o cadigo CRC 1ADSE284.

T

Refer&ncin: Processo ng 23072.246540,/2022-92 SEIn2 1754893

nitpe-iisal Wimg orselconrolacor. php Tacan=documenta_imprmir_web&acan_ongem=arvore_visualzarkid_documento=18650S04IMra_sistema, . /2



Dedico esta dissertacdo aos gestores de
cantinas escolares. Que possamos sempre
pensar na transformacédo desses espacos para
favorecer a promocao de uma alimentacao
adequada e saudavel as criancas e aos

adolescentes.



AGRADECIMENTOS

Agradeco aos meus familiares e aos amigos queridos pelo apoio e torcida constantes.
Obrigada por tudo!

Mae, Vovo Lice, tia Lald e Veveco, obrigada por acreditarem na minha capacidade e
por acompanharem meus passos. Clarinha, Gael, Lilice, Levi e Miguel, vocés sdo luz na minha
vida! Agradego por me inspirarem a ser uma pessoa cada vez melhor.

Sou grata, em especial, ao meu irmdo Davi e minha amiga Maira, por compreenderem
0S momentos ausentes, por me ensinarem a “viver” além dos muros da universidade e pelo
apoio constante nos momentos dificeis pelos quais passei. Alceu e Belchior, meus filhos de
quatro patas, pela companhia nas reunides, aulas on-line e por deixarem meus dias mais alegres.

A minha orientadora, Larissa Loures Mendes, pela confianca, acolhimento e suporte.
Gratid&o por todos os ensinamentos. VVocé me inspira!

A Ariene Silva do Carmo e a professora Camila Kiimmel pela disponibilidade em ajudar
e pelos conhecimentos compartilhados. Aprendi e aprendo muito com voceés!

As professoras da banca de qualificacdo, Bruna Costa e Vanessa Kirsten, pelas valiosas
contribuic@es que ajudaram na melhoria do trabalho final apresentado.

Aos colegas do grupo GEPPAAS, que tornaram essa caminhada mais leve e me
ajudaram a nao desanimar, especialmente Luana, LUcia, Luiza, Mariana, Monique e Nayhanne.
Obrigada pela ajuda, parceria e paciéncia.

Ao Colegiado de Pds-graduacdo em Nutricdo e Saude da UFMG pelo acolhimento
durante o Mestrado, e por todo aprendizado nas reunides, enquanto representante discente.

Ao secretario da pos-graduacdo em Nutricdo e Saude Mateus Pedrosa pela eficiéncia e
disponibilidade em resolver todas as questfes académicas e administrativas do Mestrado.

Ao corpo docente da Pds-graduacdo de Nutricdo em Salde da UFMG por todos 0s
conhecimentos e ensinamentos compartilhados.

A Coordenacdo de Aperfeicoamento de Pessoal de Nivel Superior (CAPES) pela bolsa
de mestrado.

E a todos que direta ou indiretamente contribuiram para a concluséo desta dissertagéo,

gratiddo!



“O correr da vida embrulha tudo, a vida é
assim: esquenta e esfria, aperta e dai afrouxa,
sossega e depois desinquieta. O que ela quer
da gente é coragem. O que Deus quer é ver a
gente aprendendo a ser capaz de ficar alegre a
mais, no meio da alegria, e ainda mais alegre
ainda no meio da tristeza!”

Jodo Guimaraes Rosa



RESUMO

Vilela LA. Ambiente alimentar escolar: uma analise da efetividade de intervengdes e dos
aspectos econémicos de cantinas escolares de modelos tradicionais e saudaveis [dissertacdo
(Mestrado em Nutricdo e Saude)]. Belo Horizonte: Escola de Enfermagem, Universidade
Federal de Minas Gerais; 2022.

Introducdo: O ambiente alimentar de escolas privadas tem sido caracterizado como um
ambiente obesogénico devido & maior disponibilidade e publicidade de alimentos
ultraprocessados. Intervencdes multicomponentes e regulamentacdes que visam restricbes na
comercializacdo e publicidade desses alimentos nas escolas parecem ser promissoras para a
prevencdo da obesidade. Entretanto, uma das barreiras que pode ser encontrada para a
implementacdo de cantinas saudaveis é a maior resisténcia por parte dos gestores de cantinas
devido a crenca quanto a inviabilidade econdémica dos modelos saudaveis. Objetivo: Analisar
a efetividade de intervencdes no ambiente alimentar escolar sobre o consumo alimentar e 0s
desfechos de salde de criangas e adolescentes e 0s aspectos econdmicos e comerciais de
cantinas escolares de uma metrépole brasileira. Métodos: Foi conduzida uma revisao
sistematica de interven¢des randomizadas ou quase-experimentais, sem restricdo de idioma e
data de publicacdo. A anélise da qualidade metodolégica dos estudos foi realizada em duplicata
por meio das ferramentas ROBINS-I e Rob 2.0. A qualidade geral da evidéncia foi avaliada por
meio do sistema GRADE. Os dados foram extraidos separadamente, em duplicata, e foram
agrupados por meio de meta-analise com base em modelos de efeito fixo ou aleatorio.
Adicionalmente, foi realizado um estudo de caso que contemplou 36 empresas do setor de
cantinas escolares em uma metropole brasileira. Foram coletadas informacdes sobre 0s aspectos
econdmicos, financeiros e relacionados aos alimentos comercializados nas cantinas por meio
de um questionario eletrdnico. A classificacdo dos itens comercializados nas cantinas
considerou a extensdo e o propdésito do processamento dos alimentos, conforme a Classificacao
NOVA. A caracterizacdo e definicdo de cantinas tradicionais e cantinas saudaveis foi proposta
considerando o percentual de alimentos in natura ou minimamente processados e preparagdes
culinarias sem a presenca de ultraprocessados; o percentual de alimentos ultraprocessados ou
alimentos processados ou preparagdes culinarias com a presenca de alimentos ultraprocessados;
e a existéncia de alimentos proibidos. A andlise econdmica e financeira foi realizada
principalmente por meio da avaliacdo da lucratividade. Teste de Mann-Whitney e Teste do Qui-
Quadrado/Exato de Fisher foram realizados. Resultados: A revisdo sistematica contemplou 21
estudos e 10 deles foram incluidos na sintese quantitativa. As intervengdes foram caracterizadas
como multicomponentes em todos os estudos. A maior reducdo do indice de massa corporal (A
z-score) (MD -0,10; IC 95% -0,19, -0,01; 12 = 89%) e da circunferéncia da cintura (A cm) (MD:
-0,67; IC 95% -0,92, -0,41; 12 = 17%) foram apresentados pelo grupo intervencdo. Alguns dos
estudos incluidos também mostraram que intervengdes podem reduzir a prevaléncia de
sobrepeso e obesidade, relacdo cintura-quadril, colesterol total, triglicerideos e ingestdo de
gordura saturada. No entanto, esses resultados devem ser interpretados com cautela, pois a
qualidade das evidéncias relacionadas aos estudos variou de baixa a moderada. Em relacdo ao
estudo de caso, 30 cantinas foram classificadas no modelo tradicional (83,33%) e seis no
modelo saudavel (16,67%). A mediana do percentual de alimentos in natura, minimamente
processados e preparacfes culinarias comercializados foi maior entre as cantinas de modelo
saudavel, enquanto a mediana do percentual de alimentos ultraprocessados, processados ou
preparacdes com a presenca de ultraprocessados comercializados foi maior nas cantinas de
modelo tradicional (p<0,05). Os resultados indicaram que a lucratividade nas cantinas
saudaveis foi maior em comparagdo com as tradicionais (p<0,05). Conclusdes: As intervencdes
que sugeriram mudancas no ambiente alimentar escolar mostraram evidéncias limitadas quanto
aos fatores de risco para DCNT em criancas e adolescentes, denotando a necessidade de



avaliacBes mais robustas. No estudo de caso, as cantinas escolares saudaveis apresentaram
melhores resultados financeiros e econdmicos em relacdo as cantinas tradicionais, com
destaque para maior lucratividade. Assim, para criar ambientes de alimentacdo escolar
promotores da salde, recomenda-se que as intervengdes envolvam toda a comunidade escolar
de forma consistente, incluam a educacéo alimentar e nutricional no projeto politico pedagogico
escolar, fornecam apoio e treinamento aos proprietarios e trabalhadores da cantina quanto a
promocdo de uma alimentacdo adequada e saudavel, além de ser fundamental a implementacéo
e 0 monitoramento de medidas regulatdrias nacionais que abarquem escolas privadas. Reforca-
se a necessidade de acOes que esclarecam a viabilidade econémica e financeira da
implementacao de cantinas saudaveis nas escolas.

Palavras-chave: cantina escolar; alimentacdo saudavel; alimentos industrializados; ambiente
construido; escolas; ambiente alimentar escolar.



ABSTRACT

Introduction: The food environment of private schools has been characterized as an
obesogenic environment due to the greater availability and advertising of ultra-processed foods.
Multicomponent interventions and regulations aimed at restricting the marketing and
advertising of these foods in schools seem to hold promise for obesity prevention. However,
one of the barriers that can be found to the implementation of healthy canteens is the greater
resistance on the part of canteen managers due to the belief in the economic unfeasibility of
healthy models. Objective: To analyze the effectiveness of interventions in the school food
environment on food consumption and health outcomes of children and adolescents and the
economic and commercial aspects of school canteens in a Brazilian metropolis. Methods: A
systematic review of randomized or quasi-experimental interventions was conducted, with no
restriction on language and date of publication. The analysis of the methodological quality of
the studies was performed in duplicate using the ROBINS-I and Rob 2.0 tools. The overall
quality of evidence was assessed using the GRADE system. Data were extracted separately, in
duplicate, and were pooled using meta-analysis based on fixed or random effect models.
Additionally, a case study was carried out that included 36 companies in the school canteen
sector in a Brazilian metropolis. Information was collected on the economic, financial, and
related aspects of food sold in the canteens through an electronic questionnaire. The
classification of items sold in canteens considered the extent and purpose of food processing,
according to the NOVA Classification. The characterization and definition of traditional
canteens and healthy canteens were proposed considering the percentage of in natura or
minimally processed foods and culinary preparations without the presence of ultra-processed
foods; the percentage of ultra-processed foods or processed foods or culinary preparations with
the presence of ultra-processed foods; and the existence of prohibited foods. The economic and
financial analysis was carried out mainly through the evaluation of profitability. Mann-Whitney
Test and Fisher's Chi-Square/Exact Test were performed. Results: The systematic review
included 21 studies and 10 of them were included in the quantitative synthesis. Interventions
were characterized as multi-component in all studies. The greatest reduction in body mass index
(A z-score) (MD -0.10; 95% CI -0.19, -0.01; I? = 89%) and waist circumference (A cm) (MD: -
0.67; CI 95% -0.92, —0.41; 12 = 17%) were presented by the intervention group. Some of the
included studies also showed that interventions can reduce the prevalence of overweight and
obesity, waist-to-hip ratio, total cholesterol, triglycerides, and saturated fat intake. However,
these results should be interpreted with caution, as the quality of evidence related to the studies
ranged from low to moderate. Regarding the case study, 30 canteens were classified in the
traditional model (83.33%) and six in the healthy model (16.67%). The median percentage of
fresh, minimally processed foods and culinary preparations sold was higher among the healthy
model canteens, while the median percentage of ultra-processed, processed foods or
preparations with the presence of ultra-processed foods sold was higher in the traditional model
canteens ( p<0.05). The results indicated that profitability in healthy canteens was higher
compared to traditional ones (p<0.05). Conclusions: Interventions that suggested changes in
the school food environment showed limited evidence regarding risk factors for NCDs in
children and adolescents, denoting the need for more robust evaluations. In the case study,
healthy school canteens showed better financial and economic results compared to traditional
canteens, with an emphasis on greater profitability. Thus, to create health-promoting school
feeding environments, it is recommended that interventions consistently involve the entire
school community, including food and nutrition education in the school pedagogical political
project, provide support and training to canteen owners and workers regarding the promotion
of adequate and healthy diet, in addition to being fundamental the implementation and
monitoring of national regulatory measures that include private schools. It reinforces the need



for actions that clarify the economic and financial feasibility of implementing healthy canteens
in schools.

Keywords: school cafeterias; healthy eating; industrialized foods; schools; school food
environment.
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APRESENTACAO

A presente dissertacdo intitulada “Ambiente alimentar escolar: uma analise da
efetividade de intervencbes e dos aspectos econdmicos de cantinas escolares de modelos
tradicionais e saudaveis” da Universidade Federal de Minas Gerais ¢ composta pelas se¢des
“Introducao”, “Objetivos” e “Métodos”, com as suas respectivas referéncias expressas no estilo

Vancouver. A “Introducao” apresenta o referencial teorico do tema de pesquisa.

A secdo “Resultados e Discussdo” ¢ apresentada por dois artigos redigidos de acordo
com as normas de formatacao de suas respectivas revistas de submissao: (i) “Multi-component
interventions in school food environment can reduce risk factors for non-communicable chronic
disease in children and adolescents: Systematic review and meta-analysis” — submetido; (ii)
“Private school canteens: an analysis of the economic and financial aspects of the traditional
and the healthy models” — submetido. As se¢des “Consideragdes Finais”, “Apéndices” e

“Anexos” complementam o documento.

A estrutura da dissertacdo atende ao Roteiro regulamentado pela Resolugéo 10/2017, de
10 de agosto de 2017, do Colegiado de Pds-graduacdo em Nutricdo e Saude da Escola de
Enfermagem da Universidade Federal de Minas Gerais (UFMG). Essa Resolucdo regula o
formato das dissertacbes do Mestrado em Nutrigdo e Saude da Instituicdo. Por fim, ressalta-se
que este trabalho é vinculado ao Grupo de Estudos, Pesquisas e Préaticas em Ambiente
Alimentar e Satde (GEPPAAS) da Escola de Enfermagem da Universidade Federal de Minas
Gerais, certificado pelo Conselho Nacional de Desenvolvimento Cientifico e Tecnoldgico
(CNPq).
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1. INTRODUCAO

A presente Secdo é composta por quatro subitens para a fundamentacao tedrica deste
estudo: (i) Consumo alimentar e desfechos na salde de criangas e adolescentes (ii) Modelos
ecologicos na perspectiva do ambiente alimentar organizacional e do ambiente alimentar
escolar; (iii) Comercializacdo de alimentos e bebidas em cantinas escolares; (iv) Medidas para

tornar o ambiente alimentar escolar saudavel.

1.1 Consumo alimentar e desfechos na satide de criancas e adolescentes

Globalmente, nas ultimas quatro décadas, a prevaléncia de obesidade tem aumentado
de maneira epidémica entre criancas e adolescentes, sendo uma importante questdo na agenda
de saude publica. Estima-se que mais de 340 milhdes de criancas e adolescentes de 5 a 19 anos
apresentavam sobrepeso ou obesidade no mundo em 2016, e dessas, 134 milhGes tinham
obesidade. Em 2019, 38,2 milhdes de criancas menores de 5 anos estavam com sobrepeso ou
obesidade (1).

No Brasil, a Pesquisa de Orcamentos Familiares (POF) de 2008-2009 identificou
sobrepeso em 33,5% das criancas entre 5 e 9 anos, e em 20,5% dos adolescentes entre 10 e 19
anos, sendo que 14,3% e 4,9%, respectivamente, apresentavam obesidade (2). Em 2013-2014,
o0 Estudo de Riscos Cardiovasculares em Adolescentes (ERICA) encontrou uma prevaléncia de
sobrepeso em adolescentes de 12 a 17 anos igual a 17,1%, e 8,4% de obesidade nessa mesma
faixa etaria (3). Ja a Pesquisa Nacional de Saude do Escolar (PeNSE) verificou excesso de peso
em 23,7% dos adolescentes de 13 a 17 anos e obesidade em 7,8%, no ano de 2015 (4). Em
relagdo as criancas menores de 5 anos, o Estudo Nacional de Alimentacéo e Nutri¢do Infantil
(ENANI) revelou sobrepeso em 7,0% das criancas e de obesidade em 3,0%, em 2019 (5).

O aumento da prevaléncia da obesidade também foi observado nas criancas
acompanhadas na Atencdo Primaria & Satde (APS) do Sistema Unico de Sadde (SUS), 8,2%
das criangas menores de 5 anos e 16,1% das criancas entre 5 e 10 anos apresentavam excesso
de peso, sendo que 7,6% e 17,8%, respectivamente, apresentavam obesidade no ano de 2021.
Em relacdo aos adolescentes acompanhados pela APS no mesmo ano, 19,8% tinham excesso
de peso e 13,0% obesidade (6).
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Evidéncias sugerem a obesidade infantil como preditora de obesidade na vida adulta (7—
10), estando associada a impactos negativos na salde a curto e a longo prazo. Assim, criangas
e adolescentes com obesidade podem apresentar risco aumentado de fraturas e complicacdes
ortopédicas, dificuldades respiratorias, hipertensao arterial sistémica, resisténcia a insulina,
doencas cardiovasculares, cancer, baixa autoestima, isolamento social, transtornos alimentares,
dentre outras doencas (1,8,10,11). Dessa forma, esses achados destacam a necessidade de

intervencdes precoces para prevenir o aparecimento da obesidade infantil (7,8).

Sabe-se que a alimentacdo inadequada é um dos principais fatores condicionantes da
obesidade (1). A mé& alimentacdo € um dos principais fatores de risco relacionados a carga
global de doencas no mundo e, no Brasil, foi o fator de risco que mais contribuiu para 0s anos
de vida perdidos (12,13). Apesar da importancia da ado¢do de uma alimentacdo adequada e
saudavel na infancia e na adolescéncia, observa-se um elevado consumo de alimentos

ultraprocessados entre criancas e adolescentes no Brasil.

De acordo com a POF 2017-2018, observou-se uma participacdo de 49,2% do grupo de
alimentos in natura ou minimamente processados e de 26,7% do grupo de alimentos
ultraprocessados (AUP) sobre o total de calorias determinado pelo consumo alimentar em
adolescentes de 10 a 18 anos (14). Destaca-se que a participacdo de AUP no total de calorias
consumidas pelos adolescentes, foi cerca de 1,4 e 1,8 vezes maior quando comparada aos

adultos e idosos, respectivamente (14).

Uma pesquisa que utilizou dados do ERICA encontrou uma manutencdo no consumo
de alimentos tradicionais, como arroz e feijdo, e elevada prevaléncia no consumo de bebidas
acucaradas, como sucos, refrescos e refrigerantes, além de outros AUP, com salgados fritos e
assados, e biscoitos doces e salgados (15). Outro estudo realizado com dados da PeNSE avaliou
atendéncia do consumo alimentar de adolescentes brasileiros ao longo de seis anos (2009-2015)
e verificou um aumento no consumo de hortalicas, uma manutencdo no consumo de frutas e
salgadinhos fritos, e uma diminuig&o no consumo de feijédo, doces e refrigerantes (16). Em 2019,
dados da PeNSE, identificaram que 97,3% dos adolescentes consumiram no dia anterior a

pesquisa pelo menos um AUP, sendo a maior proporcédo para biscoitos salgados (49,3%) (17).

Em relacdo as criangas maiores de 2 anos acompanhadas na APS em 2021, foi observado
que 87% das criancas de 2 a 4 anos e 89% das criancas de 5 a 9 anos consumiram pelo menos

um alimento ultraprocessado no dia anterior (6). Em relagéo aos adolescentes acompanhados
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na APS em 2021, 87% consumiram alimentos ultraprocessados no dia anterior (6).

No que se refere a associagdo do consumo de AUP e desfechos em salde, estudos
encontraram que a maior disponibilidade de AUP no domicilio ou na escola associaram-se
positivamente a maior prevaléncia de excesso de peso e/ou obesidade em criancas,

adolescentes, adultos e idosos (18-24).

E importante ressaltar que o consumo de AUP por criancas e adolescentes também foi
associado ao aumento das concentragdes de colesterol total (25-27), LDL-colesterol (25,26),
triglicerideos total (25,27), adiposidade abdominal (28) e corporal (29-32), e céries dentarias
(33), além da diminuicdo do HDL-c (25).

Lima et al. (2021) (34) utilizando dados do ERICA verificou que a maior prevaléncia
de excesso de peso se associou positivamente a adolescentes na faixa etaria de 12 a 14 anos, a
rede privada de ensino, ao maior nimero de televisdo na residéncia, ao habito de ndo realizar o
café da manha diariamente, a compra de lanches na cantina escolar e ao consumo de lanches
em frente a telas. Outro estudo que também utilizou dados do ERICA, encontrou menores
chances de hipertensdo (OR; IC 95%) entre os adolescentes que consumiam refeicGes
oferecidas pela escola (0,79; 0,69-0,92) e quando os alimentos eram vendidos no entorno das
escolas (0,67; 0,48-0,95). Em contrapartida, observou-se uma associacdo positiva (OR; IC

95%) entre hipertensdo e a compra de alimentos na cantina das escolas (1,29; 1,11-1,49) (35).

Em resumo, os alimentos consumidos nas escolas tém o potencial de influenciar
desfechos na saude de criancas e adolescentes, reforcando o debate sobre a necessidade de
medidas regulatérias que possam transformar o ambiente alimentar escolar (AAE) em locais
que garantam o fornecimento de alimentos e refei¢es saudaveis, com o aumento da oferta

alimentos in natura e minimamente processados e a restricdo de alimentos ultraprocessados.

Diante desse contexto, tem-se discutido sobre a influéncia do ambiente alimentar nas
escolhas alimentares dos individuos (36-38), uma vez que ele tem favorecido o consumo de
AUP (39-41) analisando suas varias dimensdes. Nessa sequéncia, um crescente corpo de
pesquisas sugere que a disponibilidade na comercializacdo de AUP nas escolas e no comércio
do entorno aumenta o consumo desses alimentos (18,42,43). Logo, o ambiente alimentar escolar
tem papel estratégico na compreensdo dos fatores relacionados as escolhas alimentares e ao
ganho de peso das criancas e adolescentes, considerando o fato que criancas e adolescentes

passam no minimo um terco do dia nas escolas, sendo o consumo alimentar durante o horario
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das aulas correspondente a 30-50% de sua ingestdo alimentar diaria (44,45).

1.2 Modelos ecoldgicos na perspectiva do ambiente alimentar organizacional e do

ambiente alimentar escolar

O ambiente alimentar abrange um conjunto de oportunidades e condicdes fisicas,
econdmicas, politicas e socioculturais que influenciam as escolhas alimentares e o estado
nutricional das pessoas (46). Nesse sentido, estudar o ambiente alimentar é fundamental para
compreender a relacdo entre os diferentes fatores condicionantes dos comportamentos
individuais (37). Desde a década de 1990, modelos ecoldgicos tém sido propostos com o intuito
de compreender, definir, tipificar e caracterizar os ambientes alimentares, além de investigar a

relacdo entre 0 ambiente alimentar e os desfechos em saude (36-38,47-50).

A partir dessa perspectiva ecoldgica e no que tange ao ambiente alimentar
organizacional destaca-se 0 modelo chileno de Gaélvez Espinoza et al. (2017) (37) que
incorporou cinco ambientes alimentares com diferentes caracteristicas, sendo considerados
como determinantes intermediarios da alimentacdo (Figura 1). Esses ambientes sdo

independentes e interagem entre si de forma multidirecional e complexa, influenciando a

alimentacdo dos individuos (37).

Figura 1. Modelo conceitual sobre ambientes alimentares e seus fatores condicionantes

Ambiente Ambiente

Alimentar de Alimentar de
Restauracao vias Plblicas

x
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Ambiente \ Ambiente

Alimentar Alimentar

Doméstico Institucional e
Organizacional
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Capital Social < Status socioecondmico >

Individuo

Fonte: Galvez Espinoza et al. 2017(37). Tradugao: da autora.
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Neste modelo (37), os ambientes estdo divididos em:

e Ambiente alimentar doméstico: considerado um dos mais complexos em virtude da
diversidade de domicilios e do nivel de producéo e transformacéo dos alimentos. E o
espaco no qual sdo formadas, simbolizadas, transmitidas e reproduzidas preferéncias,
praticas, técnicas e saberes alimentares.

e Ambiente alimentar na via publica: abarca a venda informal de alimentos nas ruas
(vendedores ambulantes), meios de transportes e outros. E caracterizado pela presenca
de alimentos de consumo imediato ou com preparo minimo para consumo e com
baixos precos de venda, facilitando o seu consumo.

e Ambiente alimentar institucional e organizacional: locais onde ha venda ou
fornecimento de alimentos a trabalhadores, estudantes e outros membros por meio de
refeitorios, quiosques e maquinas de venda automatica de alimentos. Abrange escolas,
universidades, empresas, servigos publicos, hospitais, presidios e associagdes da
sociedade civil. Nesses espagos ocorrem a reprodugdo de praticas, técnicas e saberes
alimentares, além da comensalidade. Eles sdo mediados por programas alimentares e
legislagdes.

e Ambiente alimentar de restauracdo: inclui os alimentos consumidos em
restaurantes, fast food, bares, hotéis, meios de transporte (avides, barcos, etc.), além
de comer na casa de amigos e familiares. As escolhas alimentares séo relacionadas a
fatores culturais, idade, sexo, local de residéncia (urbano ou rural), nivel
socioecondmico e renda.

e Ambiente alimentar de abastecimento: compreende 0s espagos nos quais 0s
alimentos sdo adquiridos como supermercados, armazeéns, feiras, etc., condicionando
a acessibilidade e a disponibilidade de alimentos dentro dos outros ambientes
alimentares.

O ambiente alimentar ainda é influenciado, do ponto de vista estrutural, pelo sistema e
cultura alimentar, determinantes sociais (contexto socioeconémico e politico, cultura e valores
sociais, classe socioecondmica, escolaridade, género, etnia, estagio geracional, nivel de renda,
entre outros), industria de alimentos, politicas de alimentagdo e nutri¢do, individuos e coesdo
social (37) (Figura 1).

Como mencionado anteriormente, o0 modelo de Galvez Espinoza inclui o ambiente
alimentar organizacional, entretanto, ha pouco detalhamento das suas dimensdes, o que
dificulta a compreensdo dos elementos intrincados que compdem esse ambiente e sua dindmica
de funcionamento (51). Diante desse contexto, Castro & Canela (2022) (52) propuseram um
modelo conceitual de ambientes alimentares organizacionais (Figura 2) que contemplam

quatro componentes e dez dimensdes (Quadro 1) que serdo detalhados a seguir.
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Figura 2. Modelo conceitual sobre ambientes alimentares organizacionais
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Fonte e traducédo: Castro & Canella, 2022 (52).

Os componentes desse modelo conceitual (52) sdo:

Nivel institucional: envolve os elementos do ambiente fisico da organizacdo que
influenciam as escolhas e praticas alimentares, o conjunto de espacos de alimentagdo
(servicos de alimentagdo comerciais e ndo comerciais, maquinas de venda automatica,
minicozinhas) disponibilizados, administrados ou contratados pela organizacao, além
do mercado informal.

Nivel interno dos espacos de alimentacdo: abrange os elementos do ambiente
alimentar inseridos nos espacos de alimentacdo como os alimentos disponiveis,
formas de pagamento, horério de funcionamento, pregos, informagdes sobre
alimentacdo e nutri¢do, promogdo, caracteristicas da infraestrutura e adequacdo da
capacidade instalada para armazenamento, preparo (quando for o caso), aquecimento
(quando for o caso) e alimentacg&o.

Entorno: relaciona-se aos contextos fisicos (estabelecimentos formais e ndo formais
que comercializam alimentos, bebidas e preparagdes culinérias na area adjacente a
organizagdo) e “virtuais” (mercado formal e informal de alimentos, bebidas e
preparacOes culinarias que se materializam dentro da organizacdo por demanda das
pessoas que frequentam ou trabalham na organizagdo) relacionados aos alimentos
disponiveis para as pessoas de uma organizacdo, sem sofrer a interferéncia da
administracéo dessa instituicao.

Nivel decisional: refere-se a governanca do ambiente alimentar organizacional,
ocorrendo na esfera externa (politicas, leis e regulamentos nacionais e subnacionais
que regulam a dindmica de funcionamento das organizagdes) e interna (instancias e
arenas, agentes e processos envolvidos na tomada de decisdo dentro da organizagéo)
a organizacdo. Engloba as relagBes de poder e tomadas de decisdo sobre esse
ambiente.
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Quadro 1. Dimensdes do ambiente alimentar organizacional ao nivel institucional e ao nivel
interno dos espagos alimentares (52).

Dimensoes

Definicdo e Exemplos

Disponibilidade

Presenca de espacos de alimentacéo e outras formas de venda/fornecimento
de alimentos dentro da organizacdo. (Nivel institucional)

Exemplos: servigos de alimentagdo comerciais e ndo comerciais, maquinas
de venda automética, minicozinhas, mercado informal e delivery.
Disponibilidade de adgua para os membros da organizagao. (Nivel
institucional)

Exemplos: bebedouros nos corredores, filtros nas minicozinhas, agua
distribuida em garrafas.

Presenca de alimentos, bebidas e preparagdes culindrias nos espacos de
alimentacdo. (Nivel interno dos espacgos de alimentacé&o)

Exemplos: alimentos in natura ou minimamente processados, processados e
ultraprocessados, bebidas e prepara¢des culinérias baseadas em um ou mais

desses grupos.

Acessibilidade fisica

Facilidade ou dificuldade de acesso aos espacos de alimentagéo e/ou pontos

de abastecimento de agua. (Nivel institucional)

Acessibilidade

financeira

Precos dos alimentos em rela¢do ao poder de compra dos individuos. (Nivel

interno dos espacos de alimentacao)

Qualidade

Inclui elementos como o processo de produgdo (agroecolédgico ou ndo; uso
de agrotoxicos, uso de tecnologia de modificagdo genética, entre outros),
extensdo e finalidade do processamento industrial, referéncia cultural
(tradicdo, conhecimento de origem), composicao nutricional, seguranca
sanitaria (micrdbios, outros contaminantes, como metais pesados,
pesticidas), integridade, frescor e outros atributos sensoriais de alimentos,

bebidas e preparacdes culinarias. (Nivel interno dos espacos de alimentacéao)

Informag6es alimentar e

Refere-se a declaracdes de valor energético e nutricional no rétulo de

nutricional alimentos embalados, alimentos ndo embalados e no cardépio, bem como
informacdes sobre os alimentos utilizados nas preparages culinarias e sua
origem. (Nivel interno dos espacos de alimentacéo)

Promogéo Refere-se a estratégias de comunicacdo de marketing, bem como outras

estratégias de comunicagéo e educacao para promocéo de alimentos, bebidas

e preparagdes culinarias. Inclui também estratégias relacionadas aos pregos
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dos alimentos, como combos (comida + acompanhamento (bebida ou
sobremesa) a um pre¢o mais atrativo do que se adquirido separadamente),
porcOes maiores do mesmo produto a pre¢os promocionais. (Nivel interno
dos espacos de alimentacéo)

Exemplos: displays, cartazes, folhetos, réplicas de alimentos com mensagens
para estimular o consumo, porcao de 600g de batata frita com preco inferior
ao dobro da porcéo de 300g.

Aceitabilidade

Refere-se as atitudes das pessoas em relagdo ao ambiente alimentar local e se
o fornecimento de produtos atende aos seus padrdes pessoais. (Nivel
institucional)

Conveniéncia

Existéncia de elementos que facilitem a aquisi¢do de alimentos, bebidas e
preparacgdes culindrias, como horério de funcionamento, forma de
pagamento e disponibilidade de servicos de entrega, que atendam as
necessidades dos membros da organizacdo. (Nivel interno dos espacos de
alimentacéo)

Ambiéncia

Compreende componentes que envolvem os participantes, influenciando a
fisiologia, motivacdo, humor, comportamento, cognigéo e interagdo social,
como conforto térmico, iluminagdo, nivel de ruido e higiene do espago

fisico. (Nivel interno dos espacos de alimentacéo)

Infraestrutura para

alimentacéo

Refere-se & infraestrutura interna para refeicdes nos refeitorios. (Nivel
interno dos espacos de alimentacao)
Exemplos: existéncia de equipamentos para armazenar e aquecer alimentos,

bebidas e preparacfes culinarias e moveis e utensilios para refeigdes.

Fonte: Castro & Canela, 2022 (52). Traducédo: da autora.

No modelo de Castro & Canela (2022) (52), o AAE esté inserido como um ambiente

organizacional e segundo Organizagdo das NacOes Unidas para a Alimentacdo e Agricultura

(2019) (53), esse €é definido como todos os espacos, infraestrutura e condi¢des dentro e ao redor

das dependéncias da escola onde os alimentos estdo disponiveis para compra e/ou consumo,

como cantinas, vendedores ambulantes, lojas de alimentos, quiosques, maquinas automaticas,

dentre outros. Ademais, esse ambiente também engloba aspectos relacionados a promocgao —

marketing, anuancios, marcas, rétulos de alimentos, pacotes de venda — e a precificacdo dos

alimentos comercializados (53).
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Nesse sentido, o Centro de Controle e Prevencdo de Doengas dos Estados Unidos
(CDC), inclui alguns componentes do AAE (Figura 3) baseados no sistema de alimentagéo
escolar do pais que influenciam o acesso aos alimentos e bebidas na escola e consequentemente

a formacéo de habitos alimentares por toda a vida dos estudantes (54).

Figura 3. Componentes do ambiente alimentar escolar
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Fonte: CDC, 2019 (54). Traducéo: da autora.

Os componentes do AAE representam diferentes formas de comercializa¢éo ou oferta

de alimentos e bebidas na escola (54). Séo eles:

e Alimentacdo escolar (roxo): abrange as refeicGes como almogos e cafés da
manhd ofertadas pelo programa nacional de alimentagdo escolar (National
School Lunch Program and School Breakfast Program). Recomendagdes
nutricionais foram estabelecidas pelo Departamento de Agricultura dos EUA
(USDA) considerando a oferta de frutas, vegetais e graos integrais, além de
limites para gordura saturada, sodio e calorias nas refei¢des.

e Comercializacdo de alimentos e bebidas na escola (verde): considera os
alimentos e bebidas vendidos pela escola para arrecadar fundos, vendas a la carte
em refeitdrios, maquinas de venda automatica, cantinas, lanchonetes, carrinhos
de lanche localizados dentro da escola. Esses alimentos sdo considerados

competitivos, porque podem concorrer com aqueles ofertados em programas de
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alimentacdo escolar. Também ha diretrizes nacionais (Smart Snacks in School)
que delimitam as quantidades de gordura, agucar, sodio e calorias dos alimentos
e bebidas vendidos nas escolas.

Celebracbes em sala de aula, eventos e recompensas nao alimentares
(laranja): refere-se aos alimentos e bebidas que ndo sdo vendidos aos alunos,
mas séo ofertados por pais ou professores durante celebragdes em sala de aula,
festas ou eventos especiais. Sugere-se que sejam oferecidos alimentos e bebidas
saudaveis nessas ocasides e que as recompensas por desempenho académico ou
comportamento positivo ndo sejam alimentares como tempo extra para o recreio,
adesivos ou uma nota de reconhecimento de um professor ou diretor.

Acesso a agua potavel (azul): os alunos devem ter acesso gratuito a agua
potavel durante as refeicdes oferecidas pelos programas de alimentacéo escolar.
As escolas também podem garantir a hidratacdo dos alunos por meio de
bebedouros para que os alunos abastecam garrafas de agua.

Responsabilidade da equipe (branco): os professores, funcionérios e
administradores da escola podem reforcar comportamentos saudaveis nos alunos
ao contribuirem com informacdes sobre a importancia do consumo de alimentos
e bebidas saudaveis no espaco escolar, além de darem exemplo ao consumirem
esses alimentos.

Marketing de alimentos e bebidas: engloba o marketing existente nas escolas
em cartazes, banners, frentes de maquinas automaticas de servico, anincios de
televisdo nas escolas, capas de livros didaticos, equipamentos esportivos e
placares, sorteios de cupons e concursos para ganhar prémios relacionados a
alimentos e bebidas. Recomenda-se a promocgdo de alimentos e bebidas
saudaveis como frutas, vegetais e dgua, posicionando-0s em locais que sejam
visiveis aos alunos como nas filas do refeitdrio, utilizando avisos verbais,
fazendo contato com os pais, realizando promocgdes nos pontos de compras,
utilizando estratégias de precos para incentivar o consumo de itens saudaveis.
Oportunidades para aprender sobre alimentos saudaveis: considera-se a
realizacdo da educacdo alimentar e nutricional (EAN) com os alunos visando
compartilhar conhecimentos e habilidades para escolhas mais saudaveis. A EAN

pode se dar em varios locais como refeitdrios, salas de aula, hortas escolares, e
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deve incluir tépicos sobre educacdo para a salde ou ser integrada em todo o

curriculo escolar.

Dessa maneira, a compreensdao ampliada dos fatores que determinam o ambiente
alimentar de criangas e adolescentes é necessario para a proposicao de politicas publicas de
salde e nutricdo que envolvam mudancas nesse ambiente, contribuindo assim, para a formacao
de habitos alimentares mais saudaveis e para a prevencdo e controle da obesidade e outras

doencas crénicas ndo transmissiveis (DCNT) nessa faixa etéria.

1.3 Comercializacdo de alimentos e bebidas em cantinas escolares

As cantinas escolares se configuram como dependéncias das escolas que tem como
finalidade disponibilizar alimentos para a comunidade escolar mediante pagamento (55), sendo
um dos elementos do AAE (54). Nas redes privadas de ensino, a principal opc¢do de acesso e
consumo dos alimentos pelos estudantes ocorre por meio da comercializacdo de alimentos nas

cantinas escolares (56,57).

Na rede publica de ensino destaca-se 0 Programa Nacional de Alimentacdo Escolar
(PNAE) que beneficia mais de 40 milhdes de alunos de toda a educacdo basica (educacéo
infantil, ensino fundamental, ensino médio e educacéo de jovens e adultos) por meio da oferta
de uma alimentacdo adequada e saudavel (AAS) e de a¢des de EAN (58-60). O PNAE ¢é
reconhecido como um dos maiores, mais abrangentes e duradouros programas na area de
alimentacédo escolar no mundo, tendo como objetivo o favorecimento do rendimento escolar, o
crescimento e desenvolvimento psicossocial, a aprendizagem, a formacéo de habitos saudaveis
e a garantia da Seguranca Alimentar e Nutricional (SAN) dos estudantes brasileiros (60,61). O
programa se destaca por ser garantido e regulado por uma lei federal; pela inclusdo da EAN no
curriculo escolar; pela determinacdo de recursos para a aquisicdo de alimentos, incluindo a
restricdo de AUP; e pela determinagdo em usar, no minimo, 30% dos recursos financeiros para
a compra de alimentos de agricultores familiares (60,62). Além disso, de acordo com a
legislacdo vigente, considerando os estudantes matriculados na educacdo basica (com exce¢éo
das creches), os cardapios devem atender no minimo 20% das necessidades nutricionais diarias
quando ofertada uma refeicdo, no minimo 30% quando ofertadas duas ou mais refeicdes e no

minimo 70% das necessidades nutricionais, distribuidas em, no minimo, trés refei¢des, para 0s
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estudantes participantes de programas de educacdo em tempo integral e para os matriculados
em escolas de tempo integral (62).

Apesar de todo esse avango em termos da oferta gratuita de uma alimentacéo adequada
e saudavel, em alguns estados e municipios a comercializacdo de alimentos, geralmente ndo
saudaveis, ainda permanece nas escolas publicas, bem como os lanches, também pouco
saudaveis trazidos de casa (23,63). Dados da PeNSE (2019) revelaram a presenca de cantinas

em trés a cada dez escolas publicas e em nove a cada dez escolas privadas (17).

Estudos realizados no Brasil ressaltam uma elevada frequéncia na disponibilidade e no
consumo de AUP em cantinas escolares privadas, configurando esses espagos como mais
obesogénicos quando comparados as escolas publicas, nas quais ha presenca do PNAE
(42,56,57,64). Assim, a oferta de refeicbes baseadas predominantemente em alimentos in
natura ou minimamente processados no PNAE contribui para que o ambiente alimentar das

escolas publicas brasileiras seja promotor da AAS (62).

Um estudo nacional de base escolar com 1.247 escolas (81,09% publicas e 18,91%
privadas) em 124 municipios brasileiros, utilizando dados do ERICA realizado em 2013 e 2014,
mostrou que a venda de alimentos e bebidas no ambiente escolar interno era mais prevalente
nas escolas privadas (97,75% vs. 45,06%, p < 0,001) (56). Além disso, a propaganda e venda
de alimentos processados e ultraprocessados (refrigerantes, biscoitos, salgadinhos, sanduiches
e pizza) também eram mais comuns nas escolas privadas, assim como, a presenca de maquinas
de autoatendimento com venda de produtos industrializados (18,02% vs. 4,00%) (p < 0,001)
(56). Esses achados revelam a predominancia de ambientes obesogénicos, especialmente nas
escolas privadas (56). O Quadro 2 apresenta uma breve descrigdo de estudos nacionais que
avaliaram a comercializacdo e/ou o consumo de alimentos e bebidas em cantinas de escolas

publicas e/ou privadas.

Destaca-se que ambientes alimentares obesogénicos sdo aqueles que promovem ou
facilitam escolhas alimentares ndo saudaveis e comportamentos sedentarios, dificultando a
adocgdo e a manutencdo de habitos alimentares saudaveis, além da pratica regular de atividade
fisica, contribuindo assim para o aumento da prevaléncia de obesidade (65). E importante
ressaltar que estudos internacionais também encontraram uma predominancia de ambientes

obesogénicos nas escolas mostrando que essa ndo € uma realidade apenas no Brasil (66-69).
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Quadro 2. Descricdo dos estudos nacionais que avaliaram a comercializacdo e/ou 0 consumo de alimentos e bebidas em cantinas de escolas
publicas e/ou privadas até 2021.

Autor, ano Desenho do Populacédo de Objetivo Principais resultados
Estudo estudo e amostra
De Saetal., 2009 Transversal Escolas publicas Auvaliar a qualidade nutricional dos Os alimentos e bebidas saudaveis mais comercializados
(70) (n=20) e privadas alimentos vendidos nas lanchonetes de nas cantinas das escolas publicas foram: salgados
(n=20) escolas publicas e privadas de Uberlandia, a assados, bebidas lacteas e sucos naturais. Os ndo
fim de promover uma modificagédo dos saudaveis foram: doces/guloseimas, chocolates,
habitos alimentares tornando-0s mais salgadinhos de pacote, sorvetes e picolés.
saudaveis
Os alimentos e bebidas saudaveis mais comercializados
nas cantinas das escolas privadas foram: salgados
assados, sucos naturais, bebidas lacteas e bolos. Os ndo
saudaveis foram: refrigerantes, chocolates,
doces/guloseimas, sucos artificiais.
Houve uma maior oferta de alimentos saudaveis nas
escolas particulares, em relacéo as publicas.
Willhelm et al., Transversal Escolas publicas | Verificar o cumprimento da Lei Estadual n°® Os alimentos e bebidas mais comercializados nas
2010 (71) estaduais (n=26) | 13.027 em cantinas da rede publica estadual cantinas das escolas foram: guloseimas/chocolate,
do municipio de Porto Alegre refrigerante, biscoito recheado, barra de cereal,
salgadinho de pacote.
Gabriel et al., Transversal Escolas publicas Realizar um diagndstico da existéncia das Os alimentos e bebidas mais comercializados nas
2010 (72) municipais (n=3), cantinas em Floriandpolis, verificando os cantinas das escolas municipais foram: salgados assados,
estaduais (n=22) | alimentos e bebidas comercializados, ap6s a sanduiches e suco natural de frutas.
e privadas (n=31) instituicdo da Lei Estadual de
Regulamentacéo das Cantinas Nas cantinas das escolas estaduais foram: salgados
assados, suco natural de frutas, bolos e tortas doces.
Nas cantinas das escolas privadas foram: salgados
assados, sanduiches, suco natural de frutas.




Ruwer et al. 2015
(73)

Transversal

Escolas
particulares (n=4)

Investigar as préaticas alimentares nas
escolas particulares de Manaus por meio da
oferta de alimentos nos servigos de
alimentacéo e nutricdo (cantinas) e as
praticas pedagogicas promotoras de
alimentacédo saudavel no principio de
integralidade

Trés das quatro escolas apresentaram propor¢do maior de
alimentos ndo saudaveis do que de saudaveis. Os
alimentos nédo saudaveis mais encontrados foram
salgados fritos ou assados e com recheio a base de

embutidos ricos em sodio, refrigerantes, sucos
industrializados de caixinha, salgadinhos de pacote,
bolachas recheadas, balas e outros doces.

Porto et al., 2015
(74)

Transversal

Escolas publicas
(n=102) e
privadas (n=80)

Caracterizar as cantinas escolares do Distrito
Federal em relacéo a promogdo da
alimentacéo saudavel no ambiente escolar

Os alimentos e bebidas mais comercializados nas
cantinas das escolas publicas foram: salgados recheados
com salsicha, queijo ou frango, refrigerantes, balas,
pirulitos e chicletes, chocolates, sucos de fruta
industrializados e salgadinhos de pacote.

Nas cantinas das escolas privadas foram: salgados
recheados com salsicha, queijo ou frango, pizzas, sucos
de fruta industrializados, chocolates, balas, pirulitos e
chicletes, refrigerantes, bebidas lacteas achocolatadas,
salada de frutas.

As cantinas das escolas particulares apresentam
resultados mais positivos em relagdo a alimentagéo
saudavel.

Gaetani &
Ribeiro, 2015
(75)

Transversal

Escolas publicas
estaduais (n=5) e
privadas (n=5)

Avaliar os tipos de produtos
comercializados em cantinas escolares do
municipio de Ribeirdo Preto, Sdo Paulo

Os alimentos e bebidas saudaveis mais comercializados
nas cantinas das escolas publicas foram: salgados
assados, suco de frutas natural ou em polpa. Os nao
saudaveis foram: suco artificial, salgado com salsicha,
balas, salgado com presunto/apresuntado, salgadinho de
pacote.

Nas cantinas das escolas privadas os alimentos e bebidas
saudaveis mais comercializados foram: salgados assados,
sanduiche natural e frutas frescas. Os ndo saudaveis
foram: salgado com salsicha, salgado com
presunto/apresuntado, refrigerante, suco artificial, balas.
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Filho & Mendes., Transversal Escolas publicas | Verificar o cumprimento da regulamentacéo Os alimentos e bebidas mais comercializados nas
2016 (76) estaduais (n=156) do comércio de lanches e bebidas em cantinas das escolas foram: salgados assados, bebidas
escolas publicas estaduais do municipio de artificiais, refrigerantes, sucos artificiais, preparacdes
Belo Horizonte com embutidos.
Azeredo et al., Transversal Escolas publicas Avaliar a associacao entre 0 ambiente Ter cantina dentro da escola vendendo refrigerantes
2016 (42) e privadas alimentar nas escolas e no entorno e o (escolas particulares OR=1,23; IC 95% = 1,14-1,33,;
(n=2842) consumo regular de alimentos ndo saudaveis escolas publicas OR=1,13; IC 95% = 1,06-1,20) e

entre adolescentes salgados fritos (escolas particulares OR= 1,41 IC 95% =

Alunos 1,26-1,57; escolas publicas OR = 1,16 1C 95% = 1,08—

(n=109.104) 1,24) foi associado ao maior consumo desses alimentos

ndo saudaveis de entre os alunos.

Nas escolas particulares, a cantina com venda de frutas e

suco natural de frutas foi associado ao menor consumo
dos alunos de salgadinhos de pacote (OR= 0,86; IC 95%

0,77-0,96) e refrigerantes (OR = 0,85; IC 95% = 0,76—

0,94).
A realizacao de refeicfes do PNAE em escolas publicas
foi associada ao menor consumo de alimentos néo
saudaveis.
Giacomelli et al., Transversal Escolas publicas | Avaliar o comércio de alimentos nas escolas Os alimentos e bebidas mais comercializados nas

2017 (77)

municipais
(n=53), estaduais
(n=36) e privadas
(n=15)

de um municipio da regido central do Rio
Grande do Sul, tanto o comércio informal
quanto em cantinas

cantinas das escolas municipais foram: refrigerantes,
balas, gomas, chicletes, pirulitos, salgados fritos e
folhados, cachorro-quente, pizza, hamburguer, chocolate,
brigadeiro.

Nas cantinas das escolas estaduais foram: refrigerantes,
balas, gomas, chicletes, pirulitos, cachorro-quente, pizza,
hambdurguer, chocolate, brigadeiro.

Nas cantinas das escolas privadas foram: salgados
assados e pdo de queijo, chocolate, brigadeiro,
refrigerantes, cachorro-quente, pizza, hambdrguer.
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Dos Santos et al.,
2017 (78)

Transversal

Escolas publicas
estaduais (n=19)

Analisar se 0s alimentos e as bebidas
comercializados em cantinas de escolas
publicas estaduais, localizadas no municipio
de Aracaju, Sergipe, estavam de acordo com
0 recomendado pela Portaria Interministerial
n. 1.010 de 2006

Os alimentos e bebidas mais comercializados nas
cantinas das escolas publicas foram: agua e refrigerantes,
balas, pirulitos, chocolates, salgados fritos e assados,
bebidas a base de guarana, catchup, pdo de queijo
suco natural de frutas.

Carmoetal.,
2018 (56)

Transversal

Escolas publicas
e privadas
(n=1247)

Caracterizar o ambiente alimentar de escolas
publicas e privadas brasileiras

A venda de doces, biscoitos doces, salgadinhos de
pacote, refrigerantes, salgados fritos ou assados,
sanduiches e pizza foi maior nas escolas privadas do que
nas publicas.

As escolas privadas brasileiras tém um ambiente
alimentar mais obesogénico do que as escolas publicas,
com maior predominancia de vendas e propagandas de

alimentos e bebidas industrializadas.

Noll et al., 2019
(18)

Transversal

Escolas publicas
e privadas
(n=3.040)

Alunos
(n=102.072)

Avaliar a associacao entre cantinas
escolares; as refeicGes oferecidas pelo
PNAE; e o consumo de AUP salgados,
doces e refrigerantes entre adolescentes

brasileiros

Adolescentes brasileiros que frequentavam escolas sem
alimentacdo oferecida pelo PNAE apresentaram maior
probabilidade de consumir regularmente (>5
vezes/semana) alimentos salgados ultraprocessados [RP
=1,06, IC =1,01-1,11] e refrigerantes [RP = 1,08, IC =
1,03-1,14] em comparacdo com os que frequentavam
escolas que ofereciam alimentacdo do PNAE.

A presenca de cantina escolar foi associada a maior
probabilidade de consumir AUP salgados [RP = 1,05, IC
=1,02-1,08], doces [RP = 1,09, IC=1,07-1,11] e
bebidas acucaradas [RP = 1,10, IC = 1,07-1,13].

Wognski et al.
2019 (79)

Transversal

Escolas publicas
(n=76) e privadas
(n=35)

Avaliar a comercializacdo de alimentos em
cantinas comerciais localizadas no &mbito
escolar de diferentes redes de ensino, tipos
de administracdo e presenga ou ndo de
profissional técnico (nutricionista) na cidade
de Curitiba

Os alimentos e bebidas mais comercializados nas
cantinas das escolas publicas foram: salgados assados,
sucos artificiais, salgadinhos de pacote, balas,
achocolatados, pdo de batata, de queijo ou de mel.
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Nas cantinas das escolas privadas foram: salgados
assados, pdo de batata, de queijo ou de mel, sucos

artificiais, balas, cha mate, cereais integrais ou em barra.

Machado et al.,
2019 (80)

Transversal

Escolas estaduais
(n=27)

Caracterizar a oferta de alimentos nas
cantinas de escolas publicas estaduais de
Curitiba, Parana, e investigar associacao da
oferta de alimentos permitidos/nédo
permitidos pela Lei das Cantinas, com
variaveis da escola e da cantina

Mais de 2/3 das cantinas comercializava alimentos ndo
permitidos, tais como bebidas agucaradas (refrigerantes,
sucos artificiais e/ou refrescos) (n = 22; 81,5%) e doces

(chocolates, gomas, caramelos), biscoitos recheados,
pipocas e salgadinhos industrializados (n = 13; 48,2%).
Apenas uma cantina (3,7%) ofertava salgados fritos.

Souzaetal., 2021
(57)

Transversal

Escolas publicas
e privadas
(n=2947)

Caracterizar 0 ambiente alimentar e 0
ambiente para a préatica de atividade fisica
em escolas brasileiras publicas e privadas,
bem como desenvolver indicadores-sintese

de avaliacdo desses ambientes

Os alimentos e bebidas mais comercializados nas
cantinas das escolas publicas foram: suco natural de
frutas, bebidas adogadas (inclui refrigerantes) e
salgadinhos de pacote.

Nas cantinas das escolas privadas foram: suco natural de
frutas, bebidas adog¢adas (inclui refrigerantes), biscoitos
e bolachas.

O ambiente alimentar de escolas publicas foi mais
favoréavel a promocéo da alimentacgdo saudavel que o de
escolas privadas

Andretti et al.,
2021 (64)

Transversal
(dados
longitudinais)

Escolas
particulares
(n=54)

Alunos
(n=20.233)

Avaliar como as mudancas na
disponibilidade alimentos e bebidas
saudaveis ou ndo saudaveis ofertados nas
cantinas escolares se associam ao
comportamento de compra dos alunos

60,3% dos produtos ofertados nas escolas privadas
possuem baixo valor nutricional e apenas 11,6% alto
valor nutricional.

O ticket médio (R$6,99) de criangas foi utilizado com
maior frequéncia para compra de itens como péo de
queijo e achocolatado, enquanto entre os adolescentes o
ticket médio (R$8,20) foi utilizado com maior frequéncia
para compra de itens como péo de queijo e bebidas
acucaradas (cha mate pronto para beber e guarana).
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As melhorias na qualidade do cardapio séo
acompanhadas por gastos subsequentes em itens mais

saudaveis.
Aguirre et al., Transversal Escolas publicas Verificar a frequéncia e as caracteristicas Os alimentos e bebidas mais comercializados nas
2021 (81) municipais das cantinas escolares quanto ao tipo de cantinas foram: cachorro quente, torrada (misto quente),
(n=10), estaduais alimento ofertado, venda informal de balas, bolo com cobertura, chocolate, pizza,
(n=10) e privadas | alimentos no &mbito escolar e de comércio refrigerantes, salgados fritos, salgados assados,
(n=1) de alimentos no entorno das escolas de sanduiche natural, sucos artificiais.
Palmeiras das Missdes (RS) Apenas 7 escolas possuiam cantinas, sendo 6 em escolas
estaduais e 1 particular.
Leite et al., 2021 Transversal Escolas publicas Investigar a associacdo entre a presenca de A presenca de cantinas esteve associada a maior

(43)

(n=87), e privadas
(n=32)

Alunos (n=2680)

cantinas e a disponibilidade de alimentos
ultraprocessados nas cantinas com o
consumo destes alimentos, dentro da escola,
entre adolescentes do 90 ano do Ensino
Fundamental das redes publica e particular
do Municipio de S&o Paulo, Brasil

frequéncia de consumo de embutidos (0,46; 1C95%:
0,24; 0,68), salgadinhos de pacote (0,50; 1C95%: 0,19;
0,80), guloseimas (0,82; 1C95%: 0,55; 1,09) e bebidas
acucaradas (0,34; 1C95%: 0,06; 0,62), bem como um
escore de frequéncia de consumo de ultraprocessados
(2,37; 1C95%: 1,25; 3,48).

A disponibilidade de salgadinhos de pacote, guloseimas
e bebidas agucaradas nas cantinas aumentou a frequéncia
de consumo desses alimentos.

Fonte: elaborado pela autora.
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Nesse sentido, a literatura aponta que a reducdo da disponibilidade de AUP ou o
aumento da disponibilidade de alimentos saudaveis nas escolas foi associada a maior compra
de alimentos saudaveis pelos estudantes (43,64,82,83). Um estudo realizado na Australia
demonstrou que o aumento de 1% na disponibilidade de alimentos ndo saudaveis nas cantinas
aumenta, em media, 1,67% sua compra pelos escolares (82). Andretti et al. (2021) (64)
encontrou um aumento de 3,7% nas despesas com produtos de alto valor nutricional apos a
inclusdo de um alimento de alto valor nutricional, e aumento de 0,6% ap0s a retirada de um
alimento de baixo valor nutricional do cardapio. Uma revisao sistematica (84) também verificou
um aumento nas vendas de alimentos saudaveis e a manuteng&o do lucro em maquinas de venda
automatica ao aumentar a disponibilidade desses alimentos. Ainda, um projeto intitulado “A
Escola Promovendo Habitos Alimentares Saudaveis”, realizado pelo Observatorio de Politicas
de Seguranca Alimentar e Nutricdo da Universidade de Brasilia, revelou que 98,0% das criancgas
de 4% a 72 série entrevistadas aprovaram a transformacéo da cantina em cantina saudavel, sendo
que 33,0% afirmaram um aumento no consumo de alimentos saudaveis apds as mudancas.
Outra pesquisa, realizada pelo mesmo Projeto, mostrou que 66,7% das cantinas escolares que
promoveram e ofertaram lanches saudaveis tiveram um aumento no lucro entre 30,0 a 50,0%,
agregando valor ao seu negdcio (85). Esses resultados sugerem que compras mais saudaveis
poderiam ser promovidas se as escolas oferecessem op¢fes mais saudaveis e restringissem a

oferta e venda de alimentos ndo saudaveis.

Estudos também mostram que melhorias no consumo alimentar, no perfil nutricional e
na adesdo a uma alimentacdo saudavel pelos alunos quando se tem regulamentacbes e
intervencdes no AAE que restrinjam a disponibilidade dos AUP e que aumentem a oferta de
alimentos in natura ou minimamente processados nas cantinas (86-92). Uma revisdo
sistematica com metandalise mostrou que as intervencdes eficazes na prevencao da obesidade
infantil no ambito das escolas foram a proibicdo de bebidas agucaradas e um aumento na

disponibilidade e acessibilidade de frutas e vegetais nestes espacos (93).

No Brasil, um estudo que teve como objetivo identificar e descrever as legislacdes
brasileiras que regulamentam a comercializacdo de alimentos em escolas encontrou 37 medidas
regulatérias em vigéncia, 7 atos juridicos revogados e 18 projetos de lei (94). Os resultados
demonstraram que o processo de regulamentacdo da comercializagdo de alimentos nas escolas
é heterogéneo e encontra-se em construgdo nas diferentes regides geograficas do Pais,

destacando que 100% dos estados nas regides Sul, Sudeste e Centro-Oeste possuem legislacdo
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(94). No entanto, apenas 6 estados e o Distrito Federal possuem medidas regulatérias que
abrangem escolas publicas e privadas, os outros 4 estados incluem apenas as escolas publicas
(94). Assim, esses achados apontam para a inexisténcia de medidas regulatérias nacionais que
abarquem escolas privadas. Outros estudos verificaram desafios relacionados a execucao plena
das medidas que culminaram em uma baixa adesdo a implementacdo dessas regulamentacGes
(77,79,95). Ainda, Kurihayashi et al (2022) (94) sugere em seu estudo a necessidade de
desenvolver acbes de EAN e estratégias de divulgacdo da alimentacdo saudavel na sociedade,
além da criacdo de medidas regulatorias, para favorecer o consumo de alimentos saudaveis nas

escolas.

Um estudo observacional realizado no Parand, constatou que, de acordo com as
legislacBes vigentes, que 97,4% das cantinas das instituicdes publicas e 94,3% das privadas
comercializavam alimentos considerados proibidos por apresentarem baixo valor nutricional
(79). Um outro estudo utilizando dados da PeNSE (2015), mostrou que 17 capitais brasileiras
apresentavam medidas regulatérias que proibem a venda de refrigerantes no ambiente escolar
(cobertura de 63,0% das capitais brasileiras e 56,9% dos estudantes). O refrigerante estava
disponivel para 33,9% dos alunos. Nesse estudo, as leis restritivas foram associadas a menores
vendas de refrigerantes em regides mais desenvolvidas, e as restricdes tiveram maior associagdo
com a disponibilidade de refrigerantes em escolas publicas, em comparacdo com escolas

privadas (95).

Da mesma maneira, paises de alta renda que implementaram politicas publicas que
apoiaram o fornecimento de alimentos e bebidas saudaveis e a restricdo de alimentos e bebidas

ndo saudaveis nas escolas verificaram uma baixa adeséo a tais politicas (90).

Em 2007, um documento do Ministério da Saude (96) objetivou sistematizar as
experiéncias brasileiras de regulamentacdo da alimentacdo saudavel no ambiente escolar
visando apoiar gestores, educadores e profissionais da satde no desenvolvimento de a¢Ges que
favorecam, promovam e garantam uma AAS no ambiente escolar. Foi identificado que a
resisténcia a adesdo e cumprimento dos dispositivos legais por parte das escolas particulares
podem estar relacionadas a interpretacdo de que essas medidas regulatérias sdo geradoras de
custos e desrespeitam a democracia e autonomia escolar, partindo do argumento de que o poder
publico deveria se preocupar com a qualidade da educacdo dos alunos. Verificou-se também a
necessidade de apoio/capacitacdo aos proprietarios de cantinas, especialmente aqueles de

escolas particulares, para garantir a viabilidade econdmica e a transformacdo desse espaco
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como promotor da alimentagdo saudavel, especialmente no que tange a preocupagdo com o
aumento do custo das preparacOes saudaveis, e a0 medo de perder o emprego em funcdo do

fechamento das cantinas (96).

Diante desse contexto, 0 Quadro 3 apresenta algumas barreiras para implementacao de
cantinas saudaveis conforme a rede de atores envolvidos nesse processo (nivel politico, gestores

das escolas, gestores de cantinas, e alunos).

Quadro 3. Descricao das barreiras para implementacéo de cantinas saudaveis conforme a rede
de atores.

. Baixa cobertura
de
regulamentacdes
em escolas
privadas (78)

. Inexisténcia ou a
ineficiéncia de
fiscalizacdo das
regulamentacdes
estaduais/municip
ais

adesdo e
cumprimento dos
dispositivos legais
por parte das
escolas da rede
privada (96)

desfavoravel de
gestores de
cantinas quanto
ao papel do seu
empreendimento
na promocdo de
habitos
alimentares
saudaveis (74)

. Crencas dos

gestores quanto a
baixa

(18,42,43,56,70,7 lucratividade na
4,75,77-80) venda de
o alimentos
. Auséncia de saudaveis (73—
nutricionistas nas 75,79,98)

escolas e/ou
cantinas
(71,73,79)

. Inexisténcia ou a
insuficiéncia de
EAN no curriculo
escolar
(56,70,72,74,76—

. Dificuldades

logisticas
envolvidas no
preparo de opgoes
saudaveis
(75,80,98)

Nivel politico Gestores das escolas Gestores de Alunos
cantinas

1. Inexisténcia de 1. Faltade 1. Insuficiéncia de 1. Preferéncias dos
uma lei nacional envolvimento da trabalhadores em alunos por
que proiba ou comunidade relacdo ao nimero alimentos ndo
restrinja a venda escolar de alunos por saudaveis
de AUP no (73,75,80,98,99) escola (74,97) (73,75,78,80,98)
ambiente escolar o N
(18,43,56,72,75) . Resisténcia a . Percepcao
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78,81)

6. Falta de
capacitacdo de
gestores escolares
e/ou gestores de
cantinas quanto
aos principios de
uma AAS e as
regulamentacoes
estaduais/municip
ais existentes
(72,74,75,77—
80,98)

Uma revisdo sistematica (100) avaliou barreiras e facilitadores relacionados a
implementacao bem sucedida de politicas voltadas ao aumento da disponibilidade de alimentos
e bebidas saudaveis em diversos ambientes alimentares, incluindo o escolar. Dentre 0s
resultados, as barreiras mais citadas foram: a falta de engajamento dos atores envolvidos, como
diretores de escolas, proprietarios dos servicos de alimentacdo e comunidade escolar, ou a falta
de prioridade da politica pela institui¢do; a resisténcia a mudancas por parte dos alunos, familias
e trabalhadores da cantina; as preocupacdes por parte dos diretores da escola ou proprietarios
dos servigos de alimentagéo sobre a perda de lucratividade, receita e/ou viabilidade comercial.
Em relacdo aos facilitadores, os mais relatados foram: o engajamento dos atores envolvidos,
abordagem coordenada de toda a escola e/ou priorizacéo da politica pela instituicdo; o acesso a
informacdes, orientacfes e/ou suporte no treinamento, como guias de implementacdo, materiais
de apoio, assisténcia técnica ou treinamento de proprietarios de cantina no nivel politico ou
superior; a existéncia de uma lideranga, defensores da escola/politica, 0 comprometimento da
gestdo e/ou a capacidade organizacional da instituicdo, como a instauracdo de procedimentos

administrativos e a formacdo de um comité para a implementacédo da politica (100).

Nessa sequéncia, Ronto et al. (2020) (98) também revisou os facilitadores e as barreiras
da implementacdo de politicas ou intervencdes de alimentacdo escolar e encontrou que o
financiamento suficiente, o apoio dos membros da equipe escolar e a preocupacao com a saude
dos alunos promoveu politicas de alimentacdo saudavel. Quanto as barreiras, as principais
observadas foram as preocupacdes financeiras relacionadas ao custo dos alimentos em

conformidade com a politica e a diminuicdo da receita e lucro; a falta de apoio e treinamento
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para a implementacdo da politica; a baixa aceitacdo de op¢des saudaveis pelos alunos; pouca
captacdo de recursos (98).

Destaca-se que 0s motivos econdmicos tém sido apontados na literatura como uma das
principais barreiras para a ado¢do de uma AAS, uma vez que dietas saudaveis, que tém como
base alimentos ndo processados ou minimamente processados, apresentam maior tendéncia de
custo do que dietas ndo saudaveis, baseadas em alimentos ultraprocessados (90,98,109—
111,101-108). Um estudo brasileiro que teve como objetivo medir a variacdo do preco dos
grupos de alimentos ao longo do tempo (1995-2030) encontrou que os alimentos saudaveis
(alimentos ndo processados ou minimamente processados e ingredientes culinarios
processados) ficardo mais caros do que os alimentos nao saudaveis (alimentos ultraprocessados)
a partir do ano de 2026 (108).

Dessa forma, incentivos econdmicos como pre¢os mais baixos para alimentos saudaveis
e mais altos para alimentos ndo saudaveis ou o estimulo a promocéo da satde e cumprimento
de metas nutricionais podem influenciar positivamente nas escolhas dos alimentos (72,104).
French e colaboradores (112,113) encontraram que uma reducdo nos precos de lanches com
baixo teor de gorduras e de frutas comercializadas em escolas americanas aumentou o seu
consumo por adolescentes, ndo tendo sido observado uma diminuicdo no lucro obtido a partir
da venda de alimentos nas maquinas de venda automatica.

Analisando por essa légica, 0 menor custo (114,115), a maior margem de lucro (114), a
conveniéncia (116), a hiperpalatabilidade (116), o marketing agressivo dos AUP (116), além
do acesso limitado a opcBes mais saudaveis (117) podem justificar o fornecimento desses
alimentos no AAE (105). Portanto, a forca que impulsiona os gestores a escolherem o0s
alimentos comercializados nas cantinas escolares tem se pautado principalmente na
lucratividade e ndo na qualidade nutricional dos alimentos, embora muitos gestores reconhegam

e valorizem o impacto potencial do seu negocio sobre a saide dos seus clientes (106,114).

Segundo dados do Instituto Brasileiro de Geografia e Estatistica (IBGE), a atividade
econdmica definida como alojamento e alimentagdo® se destacou no ano de 2019 ao apresentar

maiores participagdes no total de entradas e saidas de empresas do mercado. Além disso, elas

1 A atividade alojamento e alimentacdo contempla hotéis e similares, outros tipos de alojamentos n&o
especificados, restaurantes e outros servigos de alimentacao e bebidas, além de servigos de catering, bufé e outros
servigos de comida preparada, incluindo cantinas em escolas, universidades, 6rgaos publicos, entre outros (118).
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representam 5,4% do total de empresas de alto crescimento? no Brasil (118). Ademais, as
atividades de servicos ndo financeiros correspondem a maior parte do Produto Interno Bruto
(PIB) do Pais, gerando uma receita bruta de 2 trilnGes de reais, e uma receita operacional liquida
de 1,8 trilhdo de reais em 2019 (119).

Nessa perspectiva, dados do Servico Brasileiro de Apoio as Micro e Pequenas Empresas
(SEBRAE) (120) revelam que o setor de servigos € 0 mais representativo dentre as Micro e
Pequenas Empresas (MPEs)? existentes no Brasil, no ano de 2022. De um total de 9.230.990
empresas, 9.707 empresas possuem a Classificagdo Nacional de Atividades Econdmicas
(CNAE) na subclasse de cantinas (CNAE 5620-1/03), que compreende o servico de
alimentacdo em carater privativo (exploracdo por terceiros) para grupos de pessoas em fabricas,
universidades, colégios, associacdes, Orgdos publicos, etc. (121). No ano de 2017, a
participagdo dos pequenos negocios no PIB foi de 29,5%, sendo que as atividades em que as
MPEs mais geram valor adicionado sdo as de comeércio e servicos. Em Minas Gerais, 0
percentual do valor adicionado das MPEs no valor adicionado da economia foi de 35,3%, sendo
participacdo da atividade de servicos de 12,6%, e de comércio de 13,0% (120,122). Dessa
forma, verifica-se uma lacuna na literatura sobre o quanto o setor de cantinas escolares

movimenta a economia brasileira.

Em suma, as cantinas escolares tém comercializado majoritariamente AUP,
favorecendo o consumo desses alimentos pelas criancas e adolescentes, e dificultando a adogéo
de hébitos alimentares saudaveis por esse publico. Deste modo, medidas regulatdrias que visam
garantir ambientes escolares saudaveis sdo importantes para mudar essa realidade. Entretanto,
uma das barreiras identificadas na literatura para a implementacdo de um ambiente alimentar
saudavel é a maior resisténcia e preocupacBes por parte dos diretores da escola ou dos
proprietéarios de cantinas sobre a perda de lucratividade, receita e/ou viabilidade comercial do

empreendimento. Assim, estudos que avaliem a viabilidade econémica de modelos tradicionais

2 Empresas de alto crescimento, segundo definicdo da Organizacdo para a Cooperacdo e o Desenvolvimento
Econdmico - OCDE, sdo empresas que apresentam crescimento médio do pessoal ocupado assalariado igual ou
superior a 20% ao ano, por um periodo de 3 anos, e que tenham pelo menos 10 pessoas assalariadas no ano inicial
de observacéo (118).

3 As MPEs contemplam: microempreendedor individual (MEI) definido como a pessoa que trabalha por conta
prépria e se legaliza como pequeno empresario optante pelo Simples Nacional com receita bruta anual igual ou
inferior a R$81.000,00; microempresas (ME) definidas como sociedade empreséria, sociedade simples, empresa
individual de responsabilidade limitada e o empresario, devidamente registrados nos 6rgdos competentes com
receita bruta anual igual ou inferior a R$360.000,00; e empresas de pequeno porte (EPP) possuem uma receita
bruta anual superior a R$360.000,00 e igual ou inferior a R$4.800.000,00 (168).
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e saudaveis de cantinas escolares podem contribuir com evidéncias que serdo importantes para

serem utilizadas na sensibilizacdo e capacitacao dos proprietarios de cantinas.

1.4 Medidas para tornar o ambiente alimentar escolar saudéavel

A escola tem sido considerada um espaco de protecao social favoravel e prioritario para
a promocdao de habitos alimentares saudaveis e, consequentemente, para a prevencao do excesso
de peso entre criancgas e adolescentes (36,38,44,123-125), pois é nesse local que elas fazem
grande parte da ingestéo diaria de energia (45,126,127) e formam suas preferéncias alimentares
(92,128).

Organismos internacionais como a Organizacdo Mundial da Saude (OMS), Fundo
Internacional de Emergéncia das Nacgdes Unidas para a Infancia (UNICEF), Organizagéo para
a Cooperacgdo e Desenvolvimento Econdmico (OECD) e Banco Mundial recomendam varias
acOes e medidas para a prevencdo da obesidade infantil. No &mbito das escolas, é recomendada
a adocdo de medidas protetivas que limitem a promocéo e a disponibilidade de alimentos
ultraprocessados e bebidas adocadas, que garantam a disponibilidade de agua potavel e
alimentos saudaveis; a promoc¢do de acbes educativas com a comunidade escolar e de

estratégias que promovam a pratica de atividade fisica nestes espacos (124,129-135).

Nesse sentido, é fundamental combinar intervengdes no ambiente com elementos
educativos e o envolvimento dos pais/cuidadores dos alunos para potencializar o impacto das

acOes nas escolas (134).

Diante desse contexto, um modelo de ambiente alimentar escolar saudavel foi proposto
por Kovacs e colaboradores (2020) (136) tendo como base as orientacGes estabelecidas pela
OMS em 2016 (134). Os componentes deste modelo incluem: a reducédo da disponibilidade de
alimentos ndo saudaveis, a oferta de alimentos saudaveis, a criacdo de ambientes favoraveis a
pratica de atividade fisica, a promocao da EAN sobre escolhas alimentares saudaveis e atividade
fisica, 0 monitoramento e atencdo aos estudantes com excesso de peso, e a restricdo de

marketing de alimentos e bebidas ndo saudaveis (Figura 4) (136).
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Figura 4. Componentes de um ambiente escolar saudavel

Auséncia ou baixa
disponibilidade de
alimentos ndo saudaveis
dentro e no entorno das
escolas

Nenhum marketing
de alimentos e
bebidas nio
saudaveis

Oferta de opgdes
saudaveis

Triagem e cuidados Ambiente
com criangas e favoravel a
adolescentes com atividade fisica
excesso de peso

Educagio sobre
escolhas alimentares
mais saudaveis e
atividade fisica

Fonte: (Kovacs et al., 2020) (135). Traducéo: da autora.

No Brasil, em 2020 foi instituida a Estratégia Nacional de Prevencdo e Atencao a
Obesidade Infantil (Proteja), por meio da Portaria GM/MS n.1.862, de 10 de agosto de 2021,
visando o compromisso entre as esferas municipais, estaduais e federais na prevencao e atencédo
a obesidade infantil, reconhecendo essa como um problema de saude publica prioritario e
relevante. As a¢Oes propostas sdo intersetoriais e tem como objetivo proporcionar ambientes e
cidades favoraveis as escolhas e habitos de vida saudaveis, sendo os gestores municipais de

salide os principais responsaveis por essa iniciativa (137).

Vinte acOes essenciais sao recomendadas pelo Proteja, sendo que cinco estdo no eixo de
“Ambientes”, que tem como objetivo proteger os espagos frequentados pelas criangas e
adolescentes, por meio de ambientes promotores da AAS e da atividade fisica. Dentre as acdes
desse eixo, orienta-se 0 atendimento ao artigo 22 da Resolugdo n°6 de 08/05/20 do Fundo
Nacional de Desenvolvimento Econémico (FNDE) (62) que dispdem sobre aplicacdo de
recursos para aquisicdo de alimentos no PNAE; a garantia de cantinas escolares saudaveis; a
criacdo de circuitos de feiras e outras estratégias de comercializacdo de alimentos saudaveis
gue atendam a todas as regifes do municipio, especialmente em territérios mais vulneraveis; a

promogéo e o0 apoio a agricultura urbana, hortas em ambientes institucionais, como escolas e
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servicos de saude, e em espacos comunitarios; e o mapeamento e qualificagdo dos espacos ja
existentes e, se necessario, a criacdo de novos espagos para a pratica de atividade fisica (137).
Em relagdo a agdo essencial ‘“garantir cantinas escolares saudaveis”, espera-Se que 0S
municipios que pactuaram com a implementacao das acdes do Proteja, articulem com o Poder
Legislativo municipal e estadual a criagdo ou atualizacdo de Projeto de Lei para a
regulamentacgéo da distribuicdo, comercializacdo e publicidade de alimentos ultraprocessados
em cantinas de escolas publicas e privadas, segundo as recomendac6es do Guia Alimentar para
a Populacdo Brasileira (138) e Guia Alimentar para Criangas Brasileiras menores de dois anos
(139) (137).

Entende-se por cantina saudavel aquela que comercializa ou oferta lanches elaborados
com alimentos e bebidas maioritariamente in natura, minimamente processados ou preparacoes
culinérias que utilizem esses alimentos como base. Além disso, os alimentos devem ser
variados, seguros do ponto de vista higiénicossanitario, respeitando a cultura, as tradicdes e 0s
habitos alimentares da populacdo (137,140,141). Para promover ambientes alimentares
escolares saudaveis é importante também considerar a comercializacdo de alimentos e bebidas
no entorno das escolas, uma vez que a presenca de estabelecimentos de venda de alimentos ou
de vendedores ambulantes tém se associado com escolhas alimentares menos saudaveis e
adiposidade (24,140,142-146).

Destaca-se ainda, que € imprescindivel restringir o marketing de AUP dentro e nos
arredores das escolas, ja que esse também influencia as preferéncias e escolhas alimentares de
criancas e adolescentes (140,147-149), e associar atividades de EAN no curriculo escolar, uma
vez que o desenvolvimento de habilidades pessoais possibilitam escolhas alimentares mais
saudaveis e contribuem para a realizacdo do direito humano a alimentacdo adequada e saudavel,
além da garantia da SAN (60,140,150).

Vale ressaltar ainda que, no Brasil, existem alguns materiais do Instituto de Defesa do
Consumidor (IDEC) direcionados a gestores municipais visando apoiar a implementacéo de
AAE saudaveis (151-153). Neste sentido, o IDEC prop6s um modelo de Projeto de Lei (154)
para transformar as escolas publicas e privadas do Brasil em um ambiente escolar promotor da
alimentacdo adequada e saudavel para todas as criangas brasileiras, tendo como base o Guia
Alimentar para a Populacdo Brasileira (138). Outras publicacdes que podem ser utilizadas por

gestores de cantinas e das escolas séo o Guia Alimentar para a Populacdo Brasileira (138), o
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livro de Alimentos Regionais Brasileiros (155), o Guia para Elaboragdo de Refei¢es Saudaveis
em Eventos (156), o Manual das cantinas escolares saudaveis: promovendo a alimentagéo
saudavel (85), elaborados pelo Ministério da Salude, e o Manual para Buffet Saudavel (157) e
Sustentavel produzido pelo Instituto de Nutricdo da Universidade do Estado do Rio de Janeiro
(INU-UERJ).

Um corpo crescente de estudos de revisdo tem demonstrado os efeitos benéficos sobre
parametros metabolicos (92,158), adiposidade corporal (91,127,158-161) e/ou
comportamento/consumo alimentar (91,92,161-163) dos estudantes a partir de intervencdes
que incluem mudangas no ambiente alimentar escolar. No entanto, as revisdes conduzidas até
o momento focaram em desfechos antropométricos e/ou comportamento alimentar, poucas
avaliaram riscos metabolicos e as intervengdes multicomponentes que envolviam mudancas no

ambiente alimentar escolar.

Pesquisas também sugerem que as interven¢des multicomponentes, baseadas no modelo
socioecologico, influenciam positivamente fatores relacionados a mudancas de comportamento
e a melhora da saude em escolares (127,159-162,164,165). Essas intervencfes incluem
componentes comportamentais como modificagdo do estilo de vida, incluindo EAN e/ou
atividade fisica com alunos, pais e professores; e componentes ambientais como aumento da
disponibilidade de alimentos saudaveis, reducdo ou proibicdo de alimentos ndo saudaveis,
desenvolvimento de politicas ou programas escolares relacionados a venda ou marketing de
alimentos, intervencdes econémicas como pre¢os promocionais de alimentos saudaveis, € a

promocdo do consumo de agua (92,158,163,166).

Por fim, recomenda-se que as intervengdes realizadas nas escolas sejam
complementadas com intervengdes nas comunidades vizinhas e na cadeia de abastecimento
alimentar a fim de garantir a disponibilidade e acessibilidade a alimentos mais saudaveis nesses
ambientes (167).
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2. OBJETIVOS

2.1. Objetivo Geral

e Analisar a efetividade de intervencdes no ambiente alimentar escolar sobre o
consumo alimentar e os desfechos de saude de criangas e adolescentes e 0s aspectos

econdmicos e comerciais de cantinas escolares de uma metropole brasileira.

2.2. Objetivos Especificos

e Auvaliar os efeitos de intervencdes no ambiente alimentar escolar sobre o consumo
alimentar e os desfechos e pardmetros metabdlicos associados aos fatores de risco
relacionados as DCNT em criangas e adolescentes (artigo 1);

e Analisar e comparar a comercializagdo de alimentos de modelos diferentes de
empresas do setor de cantinas escolares privadas de Belo Horizonte (artigo 2);

e Analisar e comparar indicadores econdmicos e financeiros de modelos diferentes de

empresas do setor de cantinas escolares privadas de Belo Horizonte (artigo 2).
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3. METODOS

A sessdo “Métodos” é composta por dois subitens: (i) artigo 1; e (ii) artigo 2.

3.1. Artigo 1

Trata-se de uma revisdo sistematica que investigou o consumo alimentar e os fatores de
risco para doencas cronicas em criancas e adolescentes apos intervencdes realizadas no
ambiente alimentar escolar. Esta revisdo sistematica foi reportada de acordo com as orientacdes
do “Preferred Reporting Items for Systematic reviews and Meta-Analyses” (PRISMA) [1] e foi
conduzida com base nas recomendagfes do Cochrane Handbook for Systematic Reviews of
Interventions [2]. A revisdo foi registrada no “International prospective register of systematic
reviews” - rede PROSPERO (numero de registro CRD 42020186070) (Anexo 1).

3.1.1 Critérios de elegibilidade e desfechos de interesse

Os artigos foram avaliados com base no modelo Populacdo, Intervencdo/Exposicao,
Comparacdo/Controle, Desfecho e Desenho do Estudo (PICOS) (Apéndice A). Os critérios de
incluséo foram (1) estudantes — criancas (>2 anos) e adolescentes (<19 anos), (2) intervencdes
no ambiente alimentar escolar (ambiente interno e entorno) — ambiente econémico, fisico,
politico e sociocultural, (3) taxas e prevaléncia de DCNT, e risco metabolico (peso, IMC),
circunferéncia da cintura (CC), medidas de controle glicémico (glicemia de jejum), HbAlc,
perfil lipidico (colesterol total), lipoproteina de baixa densidade (LDH-c) e lipoproteina de alta
densidade (HDL-c) e pressao arterial), bem como alteragdes no consumo alimentar, (4) ensaios
clinicos randomizados e controlados (RCT), estudos quase experimentais (EQ) e ensaios
comunitarios. Os critérios de exclusdo incluiram estudos observacionais, estudos com
populagdes mistas (incluindo adultos ou idosos), estudos baseados apenas em intervengoes
educativas (que ndo incluiram intervengdes no ambiente alimentar), estudos que apresentassem
apenas resultados de consumo alimentar, revisdes sistematicas e metanalises, cartas, editoriais

e artigos repetindo informacdes de uma populacdo previamente incluida.

3.1.2 Estratégias de pesquisa

A busca bibliogréfica foi realizada em 1° de junho de 2020, nas bases de dados
MEDLINE (via PubMed), SciELO, CENTRAL, Scopus, EMBASE e Web of Science. As
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referéncias dos artigos selecionados e de revisfes sistematicas anteriores foram verificadas; as
referéncias citadas relevantes também foram incluidas. A data de publicacdo e o idioma nédo
foram utilizados como fatores de restricdo para a busca. Os descritores foram identificados em
Medical Subject Headings (MeSH) e Embase subject headers (Emtree). Os Descritores em
Ciéncias da Satde (DeCS) foram ainda combinados com o operador booleano “AND” — seus
sindnimos foram combinados com o operador booleano “OR”. A estratégia de busca foi
formada pelos seguintes termos: “schools”, “child”, ‘“adolescents”, “school canteen”,
“environment intervention”, “nutrition policy”, “environmental policy” e “non-communicable

diseases”, adaptados com base nos descritores aplicados a cada banco de dados. A estratégia de

busca determinada para cada banco de dados é mostrada no Apéndice B.

3.1.3 Selecdo do estudo, processo de coleta de dados e itens de dados

Os titulos e resumos foram lidos por dois revisores (LAV e TPRS), em duplicata, com
base nos critérios de inclusdo e exclusdo. As diferengas nos julgamentos foram resolvidas por
consenso ou, se necessario, por consulta a um terceiro revisor (LHAG). O software de
gerenciamento de referéncias ENDNOTE X9.2® [3] foi utilizado para triagem de titulos e
resumos. Os artigos em texto completo foram avaliados por cada revisor (LAV e TPRS)
separadamente, para fins de elegibilidade; discordancias entre revisores foram resolvidas por
um terceiro autor (LHAG). Quando os resumos de reunides e simpdésios cientificos atenderam
aos critérios de inclusdo ou exclusdo, os autores foram contatados para informacdes detalhadas
sobre publicacGes recentes ou sobre os dados apresentados. Os dados foram extraidos
separadamente em duplicata pelos dois avaliadores e organizados em planilha Excel®, que
incluiu caracteristicas gerais do estudo (titulo, autores, ano de publicacdo, local), métodos
(delineamento, medidas de efeito), caracteristicas dos participantes (série escolar, componentes
da intervenc&o) e resultados. Foi realizado um teste piloto com o formulario de coleta de dados;

todos os extratores de dados foram treinados antes e durante a pesquisa.

3.1.4 Risco de viés dentro e entre os estudos

A qualidade metodologica dos estudos primarios foi avaliada usando a ferramenta
conhecida como risco de viés em ensaios clinicos randomizados (ROB 2.0). O risco de viés de
estudos de intervencdo ndo randomizados (ROBINS-1) foi utilizado para estudos quase-

experimentais, com base nas recomendacdes da Colaboragédo Cochrane [2]. Cada estudo foi
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avaliado pelo ROB 2.0 com base em cinco dominios, a saber: 1) viés no processo de
randomizacdo; 2) viés devido a desvios das intervencOes pretendidas; 3) viés devido a dados
faltantes; 4) viés na afericdo dos desfechos; e 5) viés no relato dos desfechos. O risco de viés
nos julgamentos incluiu a) baixo risco de viés; b) algumas preocupacdes; e ¢) alto risco de viés.
Se um determinado dominio foi apresentado separadamente, por um determinado nivel de risco
de viés, entdo o risco de viés geral determinado para o estudo em questdo deveria ser pelo menos
severo. Ja a ferramenta ROBINS-I é baseada em sete dominios, a saber: 1) viés por
confundimento; 2) viés na selecéo dos participantes; 3) viés por classificacdo das intervencdes;
4) viés por desvios das intervencdes pretendidas; 5) viés dados faltantes; 6) viés na medida dos
desfechos; e (7) viés na selecdo dos resultados reportados. O risco de viés nos julgamentos
incluiu a) baixo risco de viés; b) moderado risco de vies; ¢) grave risco de viés; d) critico risco
de viés; e) sem informacdo. A qualidade geral da evidéncia para cada resultado foi avaliada
com base no sistema de Grading of Recommendations Assessment, Development and
Evaluation (GRADE) [4].

3.1.5 Sintese e andlise de dados

As meta-analises foram realizadas com base nos modelos de efeito fixo ou aleatorio de
DerSimonian e Laird. A selecdo entre a meta-analise de efeito fixo e de efeito aleatdrio foi
baseada na heterogeneidade dos estudos. Assim, o modelo de efeito fixo foi escolhido em caso
de ndo heterogeneidade (12 = 0%). As meta-analises foram apresentadas e interpretadas
separadamente, com base no desenho do estudo recomendado pelo Cochrane Handbook, Se¢éo
23.2.6 [2]. Todas as analises foram realizadas em pacotes estatisticos adicionados ao software
R, versdo 3.6.2 (R Project for Statistical Computing) [3]. O efeito do tratamento foi previsto
usando o mean difference (MD) ou o standardized mean difference (SMD) como as medidas
resumidas determinadas para resultados continuos, em um intervalo de confianca (IC) de 95%.
A diferenca entre os valores finais e do baseline, ou a taxa de variacdo de cada brago de
comparacdo, foi utilizada para a analise, sempre que esses valores estivessem disponiveis.
Gréficos de floresta foram gerados para apresentar os dados coletados. A heterogeneidade entre
os estudos foi avaliada com base no teste Q de Cochran, onde um valor de p < 0,10 (para
tendéncia) foi considerado estatisticamente significativo. O teste 12 foi realizado para avaliar a
magnitude da heterogeneidade entre os estudos, sendo considerada moderada quando I2
>25,0%, e alta quando 12 >75,0%. As analises foram realizadas no software R studio, versdo

3.4.4 (R: A Language and Environment for Statistical Computing, Viena, Austria) [3] em seus
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pacotes '‘Meta' e '‘Metafor', versdes 4.9-4 e 2.0-0, respectivamente. Resultados dicotdmicos néo
foram encontrados em estudos primarios; portanto, foi realizada apenas analise estatistica para
desfechos continuos. A andlise de sensibilidade foi realizada para meta-analises que
englobavam valores discrepantes ou que consideraram mais de um desenho de estudo, como

estudos quase-experimentais e ensaios controlados randomizados em cluster.

3.2. Artigo 2

3.2.1 Local e tipo de estudo

Trata-se de um estudo de caso que avaliou aspectos econdmicos e financeiros de
cantinas de escolas privadas realizado na cidade de Belo Horizonte, Brasil. Belo Horizonte é a
sexta cidade mais populosa do pais com aproximadamente 2.375.151 habitantes [5]. Em 2010,
o Indice de Desenvolvimento Humano Municipal (IDHM), que considera as dimensoes
longevidade, educacdo e renda, foi de 0,810, classificando a cidade em vigésima posi¢do entre

0s municipios brasileiros [5].

3.2.2 Selecdo e caracteristicas dos participantes do estudo

Para participacdo no estudo, as empresas gestoras das cantinas escolares deveriam ter
contrato de prestacdo de servicos com as escolas da rede privada, que ofereciam o Ensino
Fundamental e/ou 0 Ensino Médio. Foram excluidas as escolas que possuiam apenas Educacédo
Infantil, uma vez que nesses casos € mais comum a prépria escola administrar a cantina

(autogestdo) e/ou os pais enviarem o lanche de casa para a crianca.

De acordo com os dados da Secretaria de Estado de Educacdo de Minas Gerais
(SEE/MG), em 2019, Belo Horizonte possuia 902 escolas da rede privada, sendo que 499
apresentavam exclusivamente o ensino infantil. Desta forma, 403 escolas foram contatadas pelo
telefone com o intuito de obter informacbes sobre a forma de administracdo da cantina
(autogestdo ou terceirizada) e sobre o gestor responsavel. Dessas, 84 possuiam cantina
terceirizada, 174 ndo possuiam cantina ou a administracdo era realizada por autogestao (cantina
sem servigo de terceiros), 23 informaram n&o ter autorizacdo para fornecer dados e 122 néo
atenderam ao telefone, mesmo apds duas tentativas em dias e periodos (manhd e tarde)

alternados.



68

3.2.3 Coleta de dados

A equipe responsavel pela coleta de dados era composta por pos-graduandos e
pesquisadores de um Grupo de Pesquisa, devidamente treinados. No treinamento foi definido
um padrdo de abordagem, por telefone ou endereco eletrdnico, e de registro das respostas. A
maioria das escolas que possuiam cantinas terceirizadas forneceu o contato do gestor da cantina
que foi posteriormente convidado a participar da pesquisa. Das 84 escolas com cantina
terceirizada, foram identificadas 37 empresas e gestores. Todas as empresas foram contatadas
e 6 gestores aceitaram participar da pesquisa, representando 42,9% (n=36) das escolas de rede
privada com cantina terceirizada. Dessa forma, a amostra de cantinas escolares caracterizou-se

por ndo ser probabilistica, tendo em vista que ndo se fez uso de formas aleatorias de selegéo.

A coleta de dados ocorreu entre os meses de marco e julho de 2021 e consistiu no envio
eletronico de um questionario (Apéndice C) a ser auto preenchido pelos gestores das cantinas.
O questionario foi enviado para todos 0s gestores das empresas elegiveis e foi elaborado pelos
pesquisadores do estudo e revisado pela UFMG Consultoria Junior (UCJ), empresa de
consultoria em gestdo empresarial composta por estudantes dos cursos de Administracéo,
Ciéncias Econdmicas, Ciéncias Contébeis, Relacdes Econbmicas Internacionais e
Controladoria e Financas da Universidade Federal de Minas Gerais (UFMG). As informacdes
investigadas referem-se a identificacdo da empresa terceirizada, da escola vinculada, nimero
de cantinas e estudantes atendidos, cardapio de produtos comercializados, oferta de produtos,
namero de funcionarios, valor de investimento e tempo de recuperacdo, margem de lucro do
produto mais vendido, receita bruta mensal, gastos mensais, lucratividade da empresa,
percepcOes do gestor sobre a identificacdo de cantinas saudaveis, viabilidade de implantacédo e

tentativa de inclusdo de alimentos saudaveis.

Ressalta-se que todas as informac@es coletadas foram referentes ao ano de 2019, antes
do inicio da pandemia de COVID-19 no Brasil. Causada pelo beta coronavirus SARS-CoV-2,
a COVID-19 foi considerada uma emergéncia de satde publica de importancia internacional,
obrigando diversos paises a adotarem medidas de distanciamento social, além de restri¢cGes de
viagens e de circulagdo nas ruas [6,7]. As medidas de distanciamento social envolveram o
fechamento das escolas em aproximadamente 137 paises [8]. No Brasil, estima-se que
189.707.136 estudantes tenham sido afetados pelo fechamento das escolas no ano de 2020 [9].
Consequentemente, houve a paralisacdo de todo o setor de cantinas considerando as medidas

sanitarias impostas para a reducao da transmisséo do SARS-CoV-2.
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3.2.4 Classificagdo dos Alimentos Comercializados nas Cantinas

A classificacdo dos itens comercializados nas cantinas considerou a extensdo e o
propdsito do processamento dos alimentos, conforme a Classificagdo NOVA [10,11], presente
no Guia Alimentar da Populagédo Brasileira [12], sendo estes classificados em alimentos in
natura ou minimamente processados, processados, ultraprocessados e ingredientes culinarios.
O Guia Alimentar apresenta a seguinte regra de ouro para uma alimentacdo saudavel: preferir
sempre alimentos in natura ou minimamente processados e preparacdes culinarias a alimentos
ultraprocessados. Essas preparacfes culinarias seriam com base em alimentos in natura ou
minimamente processados, podendo incluir ingredientes culinrios e, eventualmente, alimentos

processados [12].

Considerando a diversidade de prepara¢des culinérias existentes nas cantinas escolares
foram criados dois grupos de alimentos: (1) alimentos in natura, minimamente processados e
preparacdes culinarias sem a presenca de alimentos ultraprocessados; (2) alimentos
processados, alimentos ultraprocessados e preparac6es culinarias com a presenca de alimentos
ultraprocessados. Destaca-se que para a classificacdo das “preparagdes culinarias com a
presenca de alimentos ultraprocessados” considerou-se a presenca de pelo menos um alimento
ultraprocessado como ingrediente na preparacdo conforme mencionado na descricdo do

cardapio.

3.2.5 Cantina Saudavel e Cantina Tradicional

A caracterizacdo e definicdo de quais estabelecimentos seriam considerados cantinas
tradicionais e cantinas saudaveis baseou-se nos artigos 21 e 22 da Resolugdo n° 6 de 08 de maio
de 2020 do PNAE [13], que dispde a seguinte aplicacdo de recursos para aquisi¢do de alimentos:
(1) no minimo 75,0% alimentos in natura ou minimamente processados; (2) no maximo 20,0%
de alimentos processados e ultraprocessados; (3) a proibicdo de determinados alimentos e
bebidas ultraprocessados, como refrigerantes e refrescos artificiais, bebidas ou concentrados a
base de xarope de guarana ou groselha, chas prontos para consumo e outras bebidas similares,
cereais com aditivo ou adocado, bala e similares, confeito, bombom, chocolate em barra e
granulado, biscoito ou bolacha recheada, bolo com cobertura ou recheio, barra de cereal com
aditivo ou adocadas, gelados comestiveis, gelatina, temperos com glutamato monossodico ou

sais sodicos, maionese e alimentos em po6 ou para reconstituicao.
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Além disso, o estudo de Rodrigues (2019) [14] também foi utilizado como referéncia
uma vez que se estabeleceram orientacfes para a certificacdo de cantinas saudaveis como: (1)
ampliar a oferta de alimentos in natura e minimamente processados; (2) limitar a oferta de
alimentos processados (reducdo para 50,0% e depois para 30,0%); (3) restringir a
comercializacdo de alimentos ultraprocessados (reducéo para 40,0% e depois para 20,0%); (4)
proibir o comércio de balas, pirulitos, gomas de mascar, biscoitos recheados, refrigerantes,
sucos artificiais ou adogados, frituras (tais como rissoles, pastel e coxinha), maionese, salgados
com embutidos, salgadinhos de pacote, pipocas industrializadas e outros alimentos
ultraprocessados ricos em sodio, gordura e agucar. O Quadro 4 apresenta a proposta que foi
utilizada neste estudo para a classificacdo das cantinas nos modelos tradicional e saudavel.

Quadro 4. Classificacdo de cantinas escolares propostas pelos presentes autores e adaptado de
outros critérios da literatura [13,14].

Cantina Cantina
Tradicional Saudavel
Alimentos in natura ou minimamente processados e preparacdes
linari d I d < 80,0% > 80,0%
culinarias sem a presenca de ultraprocessados
Alimentos ultraprocessados ou alimentos processados ou preparagdes
culinarias com a presenca de alimentos ultraprocessados >20,0% <20,0%
Alimentos proibidos: balas, confeito, bombom, chocolate em barra e
granulado, bolo com cobertura ou recheio, barra de cereal com aditivo ou
adocadas, gelados comestiveis, gelatina, pirulitos, gomas de mascar, Presenca de Nenhum
biscoitos recheados, refrigerantes, sucos ou refrescos artificiais ou adogados,  um ou mais alimento
bebidas ou concentrados a base de xarope de guarana ou groselha, chés alimento proibido
prontos para consumo e outras bebidas similares, cereais com aditivo ou proibido

adocado, salgados fritos, maionese, salgados com embutidos, salgadinhos de
pacote, pipocas industrializadas, temperos com glutamato monossédico ou
sais sodicos

Dessa forma, a anélise dos produtos comercializados nas cantinas foi realizada por meio
da avaliacdo do cardépio disponibilizado pelo gestor das cantinas. Para esta analise, considerou-
se 0 numero de itens ofertados para comercializacdo; a quantidade de alimentos in natura ou
minimamente processados e preparacGes culinarias sem a presenca de alimentos
ultraprocessados; a quantidade de alimentos processados, alimentos ultraprocessados e
preparacOes culinérias que contém alimentos ultraprocessados; e a quantidade de alimentos

proibidos.
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3.2.6 Aspectos Econdmicos e Financeiros das Cantinas

A analise econdmica e financeira foi realizada por meio da avaliacdo da lucratividade,
que € tudo o que sobra liquido da receita bruta do estabelecimento, apos serem pagas todas as
despesas [15]. Esse indicador é calculado a partir do demonstrativo de resultados no exercicio
(DRE), um demonstrativo financeiro que apresenta os resultados econémicos da empresa
determinando o lucro ou prejuizo em um periodo [16]. Dornelas (2012) [17] define 0 DRE
como uma classificacdo ordenada e resumida das receitas e despesas da empresa em um periodo
determinado. Da receita total subtraem-se os impostos, abatimentos e devolugdes concedidas,
resultando na receita liquida; da receita liquida sdo deduzidos os custos provenientes dos
produtos vendidos, dos produtos fabricados ou dos servigos prestados, para chegar ao lucro
bruto; posteriormente, subtraem-se do lucro bruto as despesas operacionais; e por fim calcula-

se 0 imposto de renda, contabilizando no final a soma dos lucros e dos prejuizos.

Informacdes sobre o valor de investimento inicial foram solicitadas aos participantes e
no presente estudo se refere aquele fixo, que corresponde aos equipamentos, utensilios e
mobiliarios necessarios para o funcionamento do empreendimento, desconsiderando o valor
para o capital de giro [18]. Para obter o valor de lucro liquido, multiplicou-se o valor informado
em percentual da lucratividade sobre o valor da receita bruta, informada em reais. O célculo das
despesas totais estimadas das cantinas foi realizado a partir da subtracdo do lucro liquido do
valor da receita bruta. A estratificacdo dos custos foi classificada em custos fixos que se referem
aqueles que independem do produto comercializado e custos varidveis aqueles que possuem
relacdo direta com a quantidade de produto comercializado, conforme a descrigdo de Kimura
(2003) [19]. Nesse sentido, denominaram-se como custos fixos 0s gastos com infraestrutura,
funcionarios e servicos financeiros (contabilidade, sistema de gestdo de vendas, tarifas
bancarias, seguro de incéndio), e como custos variaveis 0s gastos com géneros alimenticios,
produtos de limpeza e gastos extras (materiais de escritério, manutencdo de equipamentos,
dedetizacdo, limpeza de caixa de gordura e d’agua, ou outros gastos ndo mencionados). Além
desses dados, avaliou-se também o nimero de escolas atendidas por cada empresa, 0 nimero

médio de pessoas atendidas, e a média de funcionarios que compdem a empresa.

3.2.7 Analise dos dados e aspectos éticos

A anélise descritiva contemplou o calculo das distribuicdes de frequéncias e medidas de

tendéncia central e dispersdo. Aplicou-se o teste de normalidade Shapiro-Wilk. Foi realizado
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0 célculo de mediana e dos intervalos interquartis (percentil 25 e 75) para as variaveis
quantitativas ndo paramétricas, e de frequéncias absolutas e relativas para as variaveis

categoricas.

O Teste Mann-Whitney foi utilizado para compara¢do de medianas e 0 Teste do Qui-
Quadrado/Exato de Fisher para comparacao de proporcoes. Em situagdes em que foi encontrada
significancia estatistica no Teste do Qui-Quadrado, para a identificacdo das possiveis diferencas
encontradas, foi empregada a analise 2 x 2. Nessa andlise, foi utilizada a correcao de Bonferroni,
que altera o nivel de significancia (p), com intuito de evitar erros do tipo | derivados de
multiplas comparag@es [20].

Todas as informacbGes obtidas foram registradas em um banco de dados
computadorizado, elaborado para esse fim com o auxilio do software Excel 11.0. As anélises
de dados foram feitas utilizando-se o software estatistico Statistical Package for the Social

Sciences (SPSS), versdo 19.0. O nivel de significancia adotado em todas as analises foi de 5,0%.

O estudo foi aprovado pelo Comité de Etica em Pesquisa da Universidade Federal de
Minas Gerais (CAAE: 38003220.4.0000.5149; numero do parecer: 4.454.467) (Anexo 2).
Todos os gestores que participaram do estudo assinaram o Termo de Consentimento Livre e
Esclarecido (TCLE).
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4. RESULTADOS E DISCUSSAO

A se¢ao “Resultados e Discussao” ¢ apresentada por dois artigos redigidos de acordo
com as normas das revistas selecionadas para a submisséo. O artigo 1 trata-se de uma revisdo
sistematica com metanalise intitulado “Multi-component interventions in school food
environment can reduce risk factors for non-communicable chronic disease in children and
adolescents: Systematic review and meta-analysis” foi submetido na Revista “Nutrition
Research” (ISSN: 0271-5317, Qualis: A2, Area Nutricdo, e Fator de impacto: 3,876) e aguarda
retorno sobre o aceite do manuscrito para publicagdo. O artigo 2 intitulado “Private school
canteens: an analysis of the economic and financial aspects of the traditional and the healthy
models” foi submetido na Revista “Journal of school health” (ISSN: 0022-4391, Qualis: A2,
Area Satde Coletiva, e Fator de impacto: 2,460) e também aguarda retorno sobre o aceite do

manuscrito para publicagéo.

Na sequéncia, sdo apresentados 0s manuscritos desenvolvidos de forma a responder aos

objetivos desta dissertacéo.

4.1. Artigo 1

Cover page

Multi-component interventions in school food environment can reduce risk factors for
non-communicable chronic disease in children and adolescents: Systematic review and
meta-analysis

Luisa Arantes Vilelal; Camila Kiimmel Duarte!; Luana Lara Rocha?; Licia Helena Almeida
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This meta-analysis aimed to systematically review and quantify the effects of school food
environment interventions on food consumption, overweight and obesity prevalence, adiposity,
and metabolic parameters associated with risk factors related to non-communicable chronic
diseases in children and adolescents. A total of 21 studies were included and the results showed

that multi-component interventions had effect on body mass index reduction (A z-score) and
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waist circumference variations (A cm). Some of the included studies also showed that school
food environment interventions could reduce total cholesterol, triglycerides, and saturated fat

intake.

Main document

ABSTRACT

Obesogenic environments are prevalent in schools, requiring multi-component interventions to
reduce the risk of non-communicable chronic diseases. However, the effectiveness of these
interventions remains unclear. This study hypothesizes that multi-component interventions can
change non-communicable chronic disease indicators and children and adolescents’ food
consumption. The aim of this review was to assess the effects of school food environment
interventions on food consumption, overweight and obesity prevalence, adiposity, and
metabolic parameters associated with risk factors related to non-communicable chronic
diseases in children and adolescents. MEDLINE, SciELO, CENTRAL, Scopus, EMBASE and
Web of Science databases were searched for relevant articles through June 2020. Twenty-one
studies met all of the inclusion/exclusion criteria. Multi-component interventions included
environmental components, such as changes in school cafeterias, policy and curriculum. The
highest body mass index reduction (A z-score) (MD —0.10; 95% CI -0.19, —0.01; 12 = 89%) and
waist circumference variations (A cm) (MD: —0.67; 95% CI -0.92, -0.41; 12 = 17%) were
presented by the intervention group. Some of the included studies also showed that school food
environment interventions could reduce overweight and obesity prevalence, waist-hip
circumference ratio, total cholesterol, triglycerides, and saturated fat intake. However, these
results should be interpreted with caution since the quality of evidence related to the studies
ranged from low to moderate. Based on the results, the evidence from multi-component
interventions focused on changes to the school food environment was limited to risk factors for

non-communicable chronic disease in children and adolescents.

Keywords: school food environment; food environment interventions; school cafeterias;

school-based program; non-communicable diseases.
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1. INTRODUCTION

The school food environment is classed as obesogenic when it contributes to unhealthy
food choices, since it favors the increased intake of food capable of contributing to obesity
prevalence [1]. Studies carried out in various countries have shown that obesogenic
environments are prevalent in schools, and this finding suggests the need and relevance for

interventions aimed at changing the reality of school food environments [2—7].

Accordingly, in order to make school food environment healthier it is important to focus
on multi-component interventions [8-11], since interventions applied to several aspects, such
as increased exercise, reducing sedentary behaviors, as well as improving food environment
and eating behaviors, enable the integration between obesogenic environment-related factors
and individual behaviors. This process is promising for reducing the risk in children and
adolescents [12]. For this approach to be successful, it is essential to involve family members
[11] and members of the school community, as well as nutrition and health experts in these

interventions [13].

Previous literature reviews have assessed the effects of multi-component interventions
in the school food environment on anthropometric parameters (BMI and weight status) of
children and adolescents [14], and the effect of the school food environment (food availability,
direct supply of healthy food, recommendations for competitive food and for school food) on
the intake of food, as well as on adiposity (BMI, overweight and/or obesity prevalence) and on
metabolic measurements (e.g., lipids, blood glucose, blood pressure) [15]. However, the

effectiveness of these interventions on these parameters is not yet fully established [14, 15].

Thus, reviews conducted so far have focused on anthropometric outcomes and/or eating
behavior. One literature review has only assessed metabolic risks in children in order to assess
school food environmental policies, rather than multi-component interventions [15]. This study
hypothesizes that multi-component interventions can change non-communicable chronic
disease indicators and children and adolescents’ food consumption. Thus, the aim of the present
literature review was to assess the effects of school food-environment interventions on the
outcomes and metabolic parameters associated with risk factors related to NCCD in children

and adolescents.

2. METHODS AND MATERIALS
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This is a systematic review of interventional studies that have investigated food
consumption and risk factors for chronic diseases in children and adolescents after interventions
made in their school food environment. This systematic review is reported according to the
Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA) [16]. It was
conducted based on recommendations by the Cochrane Handbook for Systematic Reviews of
Interventions [17]. The review was registered in the international prospective register of
systematic reviews - PROSPERO network (registration number CRD 42020186070).

2.1 Eligibility criteria and outcomes of interest

Articles were evaluated based on the Population, Intervention/Exposure, Comparators,
Outcome, and Study design (PICOS) model (Supplementary file 1). Inclusion criteria
comprised (1) students — children (>2 years old) and adolescents (<19 years old), (2) school
food environment (internal environment and surroundings) — economic, nutritional, school
ambiance, legislation and regulations for food sales in school facilities, (3) NCCD rates and
prevalence, and metabolic risk (weight, BMI), waist circumference (WC), glycemic control
measurements (fasting glucose), HbAlc, lipid profile (total cholesterol), low-density
lipoprotein cholesterol (LDH-c) and high-density lipoprotein cholesterol (HDL-c) and blood
pressure), as well as changes in food consumption (eating, food intake), (4) randomized and
controlled field trials (RCT), quasi-experimental studies (QE), and community trials. The
exclusion criteria included observational studies, studies with mixed populations (also adult or
elderly individuals), studies only based on educational interventions (rather than only on food
environment), studies only presenting food consumption outcomes, systematic reviews and
meta-analyses, letters, editorials and articles repeating information from a previously included

population.

2.2 Search strategy

The bibliographic search was conducted on 1 June 2020, in MEDLINE (via PubMed),
SciELO, CENTRAL, Scopus, EMBASE and Web of Science databases. The reference lists of
selected articles and of previous systematic reviews were screened; the relevant cited references
were also included. Publication date and language were not used as restriction factors for the
search. Descriptors were identified in Medical Subject Headings (MeSH) and Embase subject
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headings (Emtree). Health Sciences Descriptors (DeCS) were further combined with the
Boolean operator “AND” — their synonyms were combined to Boolean operator “OR”. The

29 ¢

search strategy was formed by the following terms: “schools”, “child”, “adolescents”, “school

2 (13

canteen’’,

2 [13 2 (13

environment intervention”, “nutrition policy”, “environmental policy” and “non-
communicable diseases”, which were adapted based on the descriptors applied to each database.

The search strategy determined for each database is shown in Supplementary file 2.

2.3 Study selection, data collection process and data items

Titles and abstracts were read by two appraisers (LAV and TPRS), in duplicate, based
on the inclusion and exclusion criteria. Differences in judgments were solved by consensus or,
if necessary, by consulting a third appraiser (LHAG). The reference management software
ENDNOTE X9.2® [18] was used for title and abstract screening. Full-text articles were
assessed by each investigator (LAV and TPRS) separately, for eligibility purposes;
disagreements between reviewers were solved by a third author (LHAG). When abstracts of
scientific meetings and symposia met the inclusion or exclusion criteria, the authors were
contacted for detailed information about recent publications, or about the presented data. The
data were extracted separately and duplicated by the two appraisers and organized in an Excel®
spreadsheet, which included general study characteristics (title, authors, publication year,
location), methods (design, measures of effect), participant’s characteristics (school grade,
intervention components), and outcomes. A pilot test was conducted with the data collection

form; all the data extractors were trained before and during the survey.

2.4 Risk of bias within and across the studies

The methodological quality of the primary studies was evaluated by using the tool
known as revised risk of bias (ROB 2.0) for randomized controlled trials. Risk of bias was
evaluated in non-randomized intervention studies tool (ROBINS-I) for quasi-experimental
studies, based on the recommendations of the Cochrane Collaboration [17]. Each study was
assessed by ROB 2.0 based on five domains, namely: 1) Bias arising from the randomization
process; 2) bias due to deviations from the intended interventions; 3) bias due to missing
outcome data; 4) bias in the measurement of the outcome; and 5) bias in the selection of the
reported result. The risk of bias in judgements included a) low risk of bias; b) some concerns;
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and c) high risk of bias. If a certain domain was featured separately, by a particular level of bias
risk, then the overall bias risk determined for the study in question had to be at least as severe.
The ROBINS-I tool, on the other hand, is based on seven domains, namely: 1) Bias due to
confounding; 2) bias due to selection of participants; 3) bias in classification of interventions;
4) bias due to deviations from intended interventions; 5) bias due to missing data; 6) bias in
measurement of outcomes; and (7) bias in selection of the reported result. Risk of bias in
judgments included a) low risk of bias; b) moderate risk of bias; c) serious risk of bias; d) critical
risk of bias; and €) no information. The overall quality of evidence for each outcome was
evaluated based on the Grading of Recommendations Assessment, Development and
Evaluation (GRADE) system [19].

2.5 Data synthesis and analysis

Meta-analyses were performed based on the DerSimonian and Laird random or fixed-
effect models. The selection between the fixed-effect and the random-effect meta-analysis was
based on the heterogeneity of the studies. Thus, the fixed-effect model was chosen in case of
non-heterogeneity (12 = 0%). Meta-analyses were presented and interpreted separately, based
on the study design recommended by the Cochrane Handbook, Section 23.2.6 [17]. All analyses
were conducted in statistical packages added to the R software, version 3.6.2 (R Project for
Statistical Computing) [18]. The treatment effect was predicted by using the mean difference
(MD) or the standard mean difference (SMD) as the summary measurements determined for
continuous outcomes, at a 95% confidence interval. The difference between final and baseline
values, or the variation rate of each comparison arm, was used for the analysis, whenever these
values were available. Forest plots were generated to present the collected data. Heterogeneity
between studies was assessed based on the Cochran’s Q test, where a p-value < 0.10 (for trend)
was considered statistically significant. The 12 test was carried out to evaluate the magnitude of
heterogeneity between studies, which was considered moderate when 12 >25.0%, and high when
12 >75.0%. The analyses were performed in R studio software, version 3.4.4 (R: A Language
and Environment for Statistical Computing, Vienna, Austria) [18] in its ‘Meta’ and ‘Metafor’
packages, versions 4.9-4 and 2.0-0, respectively. Dichotomous outcomes were not found in
primary studies; therefore, only statistical analysis for continuous outcomes was performed.
Sensitivity analysis was performed for meta-analyses encompassing outliers or that have
considered more than one study design, such as quasi-experimental studies and cluster

randomized controlled trials.
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3. RESULTS

The search strategy identified 995 records (358 in Web of Science, 247 in PubMed, 196
in EMBASE, 109 in CENTRAL, 41 in SciELO, 7 in Scopus, and 37 in other sources). After
the removal of duplicates (n = 133) and screening for eligibility by titles and abstracts (n = 862),
45 full-text records were further reviewed. The total of 21 publications were included in this
review, 10 of them were included in the quantitative synthesis. A flow chart showing the study
selection process is presented in Figure 1. The reasons for the exclusion of studies in phase 2

of the screening process are presented in Supplementary file 3.

= Records identified through
_g database searching
_E (n =958) Additional records identified
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_J systematic review unavailable: 2
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Figure 1. Flowchart for identification and selection of eligible studies for the systematic
review.

3.1 Study characteristics

The study characteristics and outcomes are presented in Table 1[20-40]. The oldest
publication dates back to 1996, and 80.95% (n = 17) of the selected articles were published

between 2007 and 2017. The most frequent study designs were referred to as cluster randomized
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controlled trial (n = 19; 90.48%), which was followed by a quasi-experimental trial (n = 2;
9.52%). The assessed trials were conducted in North America (United States) [n = 10;
47.62%], Europe (n = 5; 23.81%), Asia (n = 4; 19.05%), Oceania (Australia) [n = 1; 4.76%],
and Latin America (Ecuador) [n = 1; 4.76%]). Most population studies were performed in
primary (n =9; 42.86%) [20, 21, 23, 24, 29-31, 34, 40], middle (n = 5; 23.81%)[22, 25, 26, 32,
36], primary and middle (n = 3; 14.29%) [28, 37, 38], high (n = 3; 14.29%) [33, 35, 39] and
secondary schools (n = 1; 4.76%) [27]. The median study time was 24 months (min. 4.50; max.
48.00).



Table 1. Description of included studies about intervention in schools.
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Group Design

Characteristics Study Follow-up
Author Country Design Schools  Students of the population : duration time Outcomes
(year) (n) (n) Control Intervention
(school grade) (n schools/ n (n schools/ n (Months)  (Months)
students) students)
3/123 .
Gore et al. Primary schools (Groupl) csﬁéllgs(,)tledrsrrgécl)_ti
(1996)[20] Australia QE 12 736 (6™ and 7t 3/177 24 24 alvceri d, bl d,
grades) 6/455 triglyceride, bloo
(Group 2) pressure
BMI, triceps and
Luepker et al subscapular skinfolds,
' United Primary schools total cholesterol, HDL-
(1996)[21] States CRCT 96 4019 (3 grade) 40/1653 56/2366 48 36 ¢, blood pressure, food
consumption (24hR
and school menu data)
Sahota et al. Primary schools BMI, food
(2001)[24] England CRCT 10 595 (4™ and 5t 5/303 5/292 24 12 consumption (24hR
grades) and food diary)
Sallis et al. ; : BMI, food
United Middle schools :
(2003)[26] States CRCT 24 1109 (6" to 8% grades) 12/- 12/- 24 24 consumption (school
menu data)
Singh et al. )
Secondary BMI, skinfold sum,
(2007)[27] Netherlands CRCT 18 978 schools (1% grade) 8/453 10/600 10 1.25 HC, WC. W-HR



Willliamson
et al.
(2007)[28]

Foster et al.
(2008)[29]

Muckelbauer
etal.
(2009)[30]

Marcus et al.
(2009)[31]

Singhal et al.
(2010)[33]

Hollar et al.
(2010)[34]

Foster et al.
(2010)[32]

United
States

United
States

German

Sweden

India

United
States

United
States

CRCT

CRCT

CRCT

CRCT

CRCT

QE

CRCT

10

32

10

42

586

844

2950

2838

201

3769

4603

Primary and
Middle schools
(2" to 6™ grades)

Primary schools
(4" grade)

Primary schools
(2" and 31
grades)

Primary schools
(1%t grade)

High school
(11t grade)

Primary schools
(3 grade)

Middle schools
(6™ grade)

2/3048

5¢/365

15/1309

5/1300

1/102

1/737

21/2296

2/282

5¢/479

17/1641

5/1538

1/99

4/3032

21/2307

18

24

12

46

48

36

24

24

10

46

24

36

87

BMI, %BF, food
consumption (digital
photography)

BMI, overweight and
obesity incidence and
prevalence, food
consumption (FFQ)

BMI, overweight
prevalence, beverage
consumption (24hR),
daily water flow in the

fountains

BMI, overweight and
obesity prevalence,
food consumption

(FFQ)

BMI, triceps and
biceps skinfold, %BF,
WC, W-HR,
triglyceride, HDL-c,
FBG, food
consumption (FFQ)

BMI, blood pressure

BMI, overweight and
obesity prevalence,
WC, glucose level,

insulin level



Singhal et al.
(2011)[35]

Kaufman et
al. (2011)[36]

Coleman et al.

(2012)[37]

Willliamson
etal.
(2012)[38]

Bonsergent et
al. (2013)[39]

Xu et al.
(2014)[40]

Amini et al.
(2016)[23]

Bogart et al.
(2016)[22]

India

United
States

United
States

United
States

France

China

Iran

United
States

CRCT

CRCT

CRCT

CRCT

CRCT

CRCT

CRCT

CRCT

42

17

24

12

10

106

4603

579

1334

3538

1182

327

1368

High school
(11% grade)

High schools
(6™ grade)

Elementary and
high schools (2",
3dand 6™

Primary and
Middle schools
(4th to 6™ grades)

High schools (10™"
grade)

Primary schools
(4" grade)

Primary schools
(4" to 6t

Middle schools
(7™ grade)

1/50

21/2296

4/279

6/307

12/1589

41544

6/163

5/539

1/56

21/2307

4/300

5/511
(Group 1)
6/516
(Group 2)

12/1949

4/638

6/164

5/829

36

24

18

24

31

45

41

36

36

28

24

43

4.5
(18 weeks)

1.23
(5 weeks)

88

BMI, triceps skinfold,
WC, HOMA-IR,
HOMA-BCF, hs-CRP,
insulin level

BMI, food
consumption (school
menu data)

BMI, overweight and
obesity prevalence

BMI, %BF, food
consumption (FFQ)

BMI, overweight and
obesity prevalence

BMI, WC, food
consumption (FFQ)

BMI, triceps skinfold,
HC, WC, food
consumption (24hR)

BMI
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Ochoa-Aviles Ecuador CRCT 20 1046 Middle schools 10/533 10/547 36 36 WC, food consumption
etal. (8™ and 9" (24hR)
(2017)[25] grades)

Abbreviations: BMI, body mass index; CRCT, cluster randomized controlled trial; FBG, fasting blood glucose; FFQ, food frequency questionnaire; HC, hip circumference; HDL-c, high-density lipoprotein-cholesterol; HOMA-IR, homeostasis model
assessment of insulin resistance; HOMA-BCF, homeostasis model assessment of B-cell function; hs-CRP, high-sensitivity c-reactive protein; WC, waist circumference; W-HR, waist-to-hip ratio; QE, quasi-experimental study; 24hR, 24-h recall
questionnaire; %BF, body fat percentage.

§ Active control point involving changes in expectancies related to alcohol, drugs and tobacco use/abuse.

¢ The 27 schools were first organized into 5 clusters of 4 to 7 schools, each, to get pairs of 2 schools per cluster, based on school size and type of food service (eg, full service [2 clusters] or heat and serve [3 clusters



90

The interventions comprised environmental components, such as changes to school
cafeterias (n = 19; 90.48%) [20-29, 31-39], school policies, or the curriculum (n = 14; 66.67%)
[25-29, 31, 34, 37-40]. The interventions set for all studies were featured as multi-component
(n = 21; 100.00%) and they included environment interventions associated with at least two
individual interventions. The components focused on individuals were defined based on
nutrition and health lessons (n = 18; 85.71%) [20-25, 27, 29, 30, 32-40], teacher programs (n
= 18; 85.71%) [20-24, 26, 28-36, 38, 39], physical activity (n = 19; 90.48%) [20-24, 26-36,
38-40], parental involvement (n = 16; 76.19%) [21-23, 25, 26, 28, 29, 31-38, 40] and
individual counseling (n= 3; 14.29%) [33, 35, 39] (Table 2). Detailed information about
interventions can be found in Supplementary file 4. Intervention coverage was analyzed across
the selected studies, but given their heterogeneity, it was not possible to establish any
association between intervention effectiveness and intervention duration. The median

intervention time was 24 months (min. 1.23; max. 46.00).

The interventions in the food environment were aimed at changing school cafeterias,
school policies or the curriculum. The main changes in school cafeterias included replacing
food of low nutritional value on the menu with healthier food. This action focused on reducing
total and saturated fat, and sugar-sweetened beverage intake, and on increasing the availability
of fruits and vegetables, as well as whole grains [20, 21, 23-26, 28, 29, 31-36, 38]. It also aimed
to train cafeteria personnel in promoting the consumption of healthier items [21, 25, 27, 28, 37,
38], by using marketing material to promote the consumption of healthy food, such as fruits,
vegetables and whole grains [22, 27, 28, 31, 37, 38]; and by encouraging students to taste new

menu items or healthy food [37].

The main changes in school policies or curriculum were included in the program by
eliminating/changing vending machines from/in school facilities [29, 32, 36, 38], increasing the
availability of water fountains [22, 30], creating committees with students and/or school
personnel to support interventions to favor healthy food consumption [26, 28, 29, 37, 38],
providing financial incentives to purchase kitchen or exercising equipment [26], including
nutrition and health classes and/or physical activity classes in the school curriculum [27, 31,
40], and hanging messages and posters in different places within school facilities (rather than
just in school cafeterias) in order to promote healthy food consumption [40]. Details about

individual components are shown in Supplementary file 4.



Table 2. Intervention components of studies about school environment.

Environment components

Individual components

Author (Year) Cafeteria Culz(r)ilti:i%m a’:gtrr]i;;??h Teacher Phy_si_cal _ Parents® Individ_ual

changes changes lessons programs activity involvement counseling
Gore et al. (1996)[20] . } ° ° ° . -
Luepker et al. (1996)[21] o } ° ° ° ° i,
Sahota et al. (2001)[24] o ) ° ° ° . -
Sallis et al. (2003)[26] . ° . ° ° . ;
Singh et al. (2007)[27] . ° ° ° ° - -
Willliamson et al. (2007)[28] . . ; ° ° ° ;
Foster et al. (2008)[29] . . ° ° ° ° -
Muckelbauer et al. (2009)[30] _ . ° ° . . -
Marcus et al. (2009)[31] . . . ° ° ° -

Singhal et al. (2010 e 2011)[33,
35]



Hollar et al. (2010)[34]

Foster et al. (2010)[32] e
Kaufman et al. (2011)[36]

Coleman et al. (2012)[37]

Willliamson et al. (2012)[38]

Bonsergent et al. (2013)[39]

Xu et al. (2014)[40]

Amini et al. (2016)[23]

Bogart et al. (2016)[22]

Ochoa-Aviles et al. (2017)[25]

92
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Although one of the herein assessed outcomes was the evaluation of NCCD rates and
prevalence, only obesity and overweight prevalence were found. No primary studies evaluated
hypertension, diabetes mellitus, metabolic syndrome, dyslipidemias, heart diseases, kidney
diseases, or cancer. Outcomes presented in the selected articles were grouped into the following
categories: Overweight and obesity, BMI, adiposity, metabolic measurements and food

consumption. Table 3 summarizes the conclusions from the studies included in the sample.

Table 3. Summary of the systematic review’s conclusion.

Certainty of

Outcomes Studies (n) Conclusions evidence

(GRADE)

Overweight, obesity, BMI and adiposity

Overweight prevalence 6 Lower in IG than in CG EBI?(SVO

Obesity prevalence 5 Lower in IG than in CG @Eeo(\?v@

Overweight incidence 1 Inconclusive EBI?(SVO

Obesity incidence 1 Inconclusive @Eeo(\?vo

BMI (z-score) 8 M[E_ 88(; 3.58’?]0 693909\/0
BMI (8 zseore) ; Mloisioon | verviow
B! (kg/) ’ MD[--f-g,f;; 35333 ! M(GDBI?EGI.;ETE
| mimmme | Lm0
BMI (percentiles) 2 No difference M(?I?E%ETE
we em) 7 ie 000 | MODERATE
W (e : losniom | MODERATE
Hip Circumference (cm) 2 Inconclusive VeEalg(Cl)_g)W
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Waist-to-hip ratio (cm) 2 Lower in IG than in CG ®000
LOW
, SMD - 0.06; 95% ClI ®000
Skinfolds (mm) 6 [-0.12, 0.00] MODERATE
: ®000
0
Body fat (%) 3 No difference MODERATE
Metabolic parameters
_ : 000
Systolic pressure (mmHg) 3 No difference LOW
o : ®a00
Diastolic pressure (mmHg) 3 Inconclusive LOW
Total cholesterol (mmol/L or mg/dL) 2 Lower in IG than in CG @Eeocavo
: ee0O
HDL-c (mmol/L or mg/dL) 3 Inconclusive MODERATE
Triglycerides (mmol/L) 2 Lower in IG than in CG @00
LOW
Fasting blood glucose (mg per 100ml . ee0O
or mg/dL) 2 Inconclusive MODERATE
. , ®000
Insulin level (U/mL or pU/mL) 2 Inconclusive LOW
, ®000
hs-CRP (mg/L) 1 Inconclusive LOW
: ©1310)0)
HOMA- RCF 1 Inconclusive LOW
Food consumption
Fruits and vegetables consumption YIS
(number of FV servings per day or 6 No difference MODERATE
g/d or g/wk)
Fruits and vegetables offering . o000
(number of FV servings per day) ! Inconclusive LOW
: ®ee0O
Total energy (kcal/d or KJ/d or MJ/d) 6 Inconclusive MODERATE
, ®®a0
0,
Total fat (g/d or %kcal) 8 Inconclusive MODERATE
. . ®ee0O
0,
Saturated fat (g/d or %kcal) 3 Lower in IG than in CG MODERATE
: ®000
0,
Total carbohydrates (g/d or %kcal) 4 No difference MODERATE
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- . ®ee0O
0,
Protein intake (g/d or %kcal) 4 No difference MODERATE
Dietary fiber intake (g/d) 1 Inconclusive SOO0)
MODERATE
Water consumption (glasses per day) 1 Inconclusive ®060
MODERATE
Sugar-sweetened beverages
consumption (mL/d or mL/wk or 5 No difference D060
. MODERATE
glasses per day or times/wk)

Abbreviations: BMI, body mass index; CG, control group; ClI, confidence interval; FV, fruits and vegetables; HDL-c, high-density lipoprotein-cholesterol; HOMA-
BCF, homeostasis model assessment of fB-cell function; hs-CRP, high-sensitivity c-reactive protein; IG, intervention group; MD, mean difference; WC, waist
circumference; SD, standard deviation.

3.2 Overweight and obesity

The overweight prevalence was assessed in six studies, four of them showed reduced
prevalence after environmental interventions [29-31, 39]. However, Foster et al. [32] and
Coleman et al. [37] reported no significant differences in their results about overweight
prevalence. Obesity prevalence was evaluated in five studies. Foster et al. [32], Bonsergent et
al. [39], and Marcus et al. [31] found reduced obesity prevalence after the interventions. On the
other hand, Foster et al. [29] and Coleman et al. [37] did not find significant differences in this
factor. One study assessed overweight and obesity incidence; they found reduced overweight

incidence, as well as no difference in obesity incidence [29].

3.3 BMI

Significant BMI (kg/m?2) reduction was observed in two studies [26, 39] among the ten
trials included in the qualitative synthesis, but the others did not record significant changes [22,
24, 28, 31, 36-38, 40]. Meta-analyses were performed based on BMI data available in the
assessed studies. Nineteen studies evaluated BMI changes in children and adolescents [21-24,
26-40] and nine studies provided pooled analysis data. Neither the intervention nor the control
group recorded baseline BMI variation (Akg/m?) (mean difference (MD): 0.00; 95% CI —0.02,
0.02; 12 = 1) 0%) (Supplementary file 5). Similarly, the intervention did not affect mean BMI
(kg/m2) when compared with the control group (MD: —0.33; 95% CI —1.04, 0.39; 12 = 72%)
(Supplementary file 6), or the mean BMI (z-score), when compared with the same group (MD:
0.00; 95% CI1 —0.05, 0.05; 12 = 0%) (Supplementary file 7). However, the intervention group

presented the greatest z-score variation when the BMI was calculated (A z-score), since its value
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recorded a greater decrease than that of the control group (MD: —0.10; 95% CI1 -0.19, —-0.01; I2
= 89%) (Figure 2). The study by Hollar et al. [34] was excluded (MD: —0.04; 95% CI —0.06, —
0.01; 12 = 0%) from the sensitivity analysis (Supplementary file 8).

Experimental Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%=Cl Weight
Foster et al. 2010 2307 -0.050.6300 2296 -0.010.5100 ‘= -0.04[-0.07; -0.01] 39.8%
Hollar et al. 2010 976 0.71 1.0900 196 1.05 0.8500 —%— -0.34[-0.48; -0.20] 20.9%
Amini et al. 2016 164 -0.080.1700 163 -0.050.1700 L -0.03 [-0.07; 0.01] 39.3%
Random effects model 3447 2655 O‘ -0.10 [-0.19; -0.01] 100.0%
I \ I \ 1

Heterogeneity: /? = 89%, =2 = 0.0048, p < 0.01

Figure 2. Forest plot of the effect of intervention in school food environment on body mass
index (BMI z-score) variation in children and adolescents.

3.4 Adiposity

Meta-analyses were performed with both the WC and skinfold data available from the
selected studies. WC data recorded after food environment intervention were reported in seven
studies [23, 25, 27, 32, 33, 35, 40]. One study did not provide data for meta-analysis, and its
descriptive results did not show differences in WC (cm) after the intervention[40]. WC change
(A cm) from the baseline due to the intervention presented a more significant reduction (MD: —
0.67; 95% CI -0.92, —0.41; 12 = 17%) in the pooled analysis than that recorded for the control
group (Figure 3). Mean WC (cm) was not affected by the intervention in comparison to the
control group (MD: —0.98; 95% CI —1.96, 0.00; 12 = 67%) (Supplementary file 9). The study by
Gore et al.[20] was excluded (MD: —-0.80; 95% CI -1.71, 0.11; 12 = 67%) from the sensitivity
analysis (Supplementary file 10).

Two studies [23, 27] evaluated hip circumference. Amini et al. [23] found significant
reduction in this measurement. Although Singh et al.[27] did not find any difference in hip
circumference, they found waist-to-hip ratio reduction similar to that observed by Singhal et
al.[33].



97

Experimental Control
Study Total Mean SD Total Mean sD Mean Difference MD 95%=CIl Weight
Singh et al. 2007 600 1.06 4.1800 453 1.28 4.3000 —'—— -0.22 [-0.74; 0.30] 18.7%
Singhal et al. 2010 99 -0.653.9900 102 0.65 4.1500 —_— -1.30[-2.43;-0.17] 4.7%
Foster et al. 2010 2307 4.60 4.1800 2296 5.30 4.3000 = -0.70[-0.95; -0.45] 48.5%
Singhal et al. 2011 56 -0.804.4000 50 1.00 41000 ————— -1.80[-3.42;-0.18] 24%
Amini et al. 2016 164 065 4.1400 163 1.36 4.6600 — -0.71 [-1.67; 0.25] 6.4%
Ochoa etal. 2017 543 220 41800 530 2.90 4.3000 —&— -0.70[-1.21;-0.19] 19.3%
Random effects model 3769 3594 & -0.67 [-0.92; -0.41] 100.0%
| — 1 1

Heterogeneity: 12 = 17%, 2= 0.0183, p = 0.30
-3-2-10 1 2 3

Figure 3. Forest plot of the effect of intervention in school food environment on waist
circumference (WC) variation in children and adolescents.

Skinfold thickness was assessed in six studies [20, 21, 23, 27, 33, 35] based on the
measurement taken from one skinfold (triceps, biceps, subscapular or suprailiac); or on the sum
of two (biceps and triceps), four (triceps, biceps, subscapular, suprailiac) or five skinfold
measurements (biceps, triceps, subscapular, supraspinatus and mid-abdominal). Although all
studies were favorable to interventions, the environmental intervention did not change the mean
skinfolds (mm) in comparison to the control group (standardized mean difference (SMD): —
0.06; 95% CI -0.12, 0.00; 12 = 0%) (Supplementary file 11). Two studies [20, 33] did not
provide data for meta-analysis; one study [20] evaluated the sum of five skinfolds, but no
significant effect was reported following the interventions. Studies [33] that have evaluated the
sum of triceps and biceps skinfolds showed significant reduction in comparison to the baseline,
but there were no significant differences between results recorded — either for the intervention

or for the control group.

Body fat percentage was reported in three studies [28, 33, 38] and the study by
Williamson et al. [38] presented a significant reduction. However, such a reduction was only

seen in boys, when assessing the intervention group compared to the control group.

3.5 Metabolic measurements

Six studies [20, 21, 32—-35] evaluated biochemical parameters and/or blood pressure in
students subjected to interventions and their data were presented as narrative synthesis. A
decrease in total cholesterol, HDL-c and triglycerides levels was observed by Gore et al. [20],
Luepker et al. [21] only observed a decrease in total cholesterol levels, and Singhal et al. [33]
found reduced triglyceride levels. Two studies [32, 33] evaluated fasting blood glucose, and

Singhal et al.[33] reported reduced fasting blood glucose in both groups, as well as significant
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reduction in the intervention group, whereas Foster et al. [32] did not find significant difference
among the compared parameters. Foster et al. [32] found increased fasting insulin levels
compared to baseline in both intervention and control schools. Significantly lower mean insulin
levels were found in the full sample intervention group and in the subgroup of overweight and
obese students at the end of the study [32]. Singhal et al. [35] did not find significant differences

from baseline, even when the groups were compared with each other.

Although the aim of the present review was to evaluate HbAlc as an outcome, this
parameter was not reported in any of the included studies included. One study [35] observed
significantly lower high-sensitivity C-reactive protein (hs-CRP) values and higher homeostasis
model assessment of R-cell function (HOMA-RCF) values among students in the intervention
group after a six-month follow-up. However, there was no significant difference in insulin

resistance between the groups.

Blood pressure was assessed in three studies [20, 21, 34]. Luepker et al. [21] did not
find any significant difference between groups in their study. Gore et al. [20] only found
increased diastolic blood pressure in their environmental intervention group. Hollar et al. [34]
observed increased diastolic blood pressure in both sexes, in both groups, after the intervention,
as well as increased systolic blood pressure in female students belonging to the control group,

and in male students belonging to both the control and intervention groups.

3.6 Food consumption

Food, sugar-sweetened beverage and/or water consumption, and macronutrient and/or
energy intake, were assessed as outcomes at the end of the intervention, in thirteen of the
selected studies. Dietary intake assessment was heterogeneous among studies that used 24-hour
recall (n =5) [21, 23-25, 30], food frequency questionnaires (n = 4) [29, 31, 33, 40], school-
menu data analysis (n = 3) [21, 26, 36], digital photography (n = 2) [28, 38] and food diaries (n

= 1) [24]. Two studies [21, 24] used more than one measurement method.

Kaufman et al. [36] reported that the school intervention made several changes in the
nutritional quality of food available in school cafeterias and that vending machines were
eliminated in the school control and intervention groups. Other studies have also limited, or
ruled out, vending machines in their facilities [27, 28, 32]. Coleman et al. [37] have noticed a

reduced amount of food and beverage vendors outside schools after the intervention. Two
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studies [24, 33] found increased fruit and vegetable consumption after interventions in school
environments. One study [25] found lower consumption of fruits and vegetables in the
intervention and control groups compared to baseline, and the recorded decrease was lower in
the intervention group. Three other studies [29, 31, 40] did not find any significant differences
between the intervention and control groups. Water consumption was assessed as an outcome
in the study by Muckelbauer et al. [30], although there was increased water consumption among
students from intervention schools. One study [33] evaluated the consumption of sugar-
sweetened beverages; its results pointed towards reduced values recorded for the intervention

group, whereas three [25, 30, 31] studies did not find any differences in the intake of these food

types.

According to two of the selected studies [21, 28], interventions in school environment
have reduced the total energy-intake rate if one takes into account calorie intake. Foster et al.
[29] have shown a similar decrease in energy intake between the intervention and control
groups, while Amini et al. [23] observed an increase in this parameter. Three studies [25, 28,
36] did not find any differences in energy intake when groups were compared with each other.
Three studies [21, 28, 38] observed a reduced amount of energy derived from total fat, or from
total fat in grams per day. One study [23] showed increased values throughout the intervention
compared to the control group. Four studies [25, 26, 29, 36] did not observe any changes
between the control and the intervention groups. Two studies [21, 28] also found lower
saturated fat intake in schools that have used changes in food environment in comparison to the
control, while one study [26] did not present this same effect. Three studies [21, 28, 38] did not
observe the effect of the intervention on carbohydrate intake, and one study [23] found an
increased intake significantly in the intervention group compared to the control group.
Increased protein intake was reported in one study [23], but only in the intervention group,
whereas another study [28] found reduced protein intake in the intervention group. Two studies
[21, 38] did not register any change in both assessed groups. Only Kaufman et al. [36] assessed
fiber intake; there was no significant effect between groups, from baseline to the end of the

study.

3.7 Risk of bias among studies and Certainty of Evidence

Overall, bias risk in randomized clinical trials ranged from low to high in the current

study. Only two [32, 38] trials presented low bias risk. Most trials presented high bias risk [22—
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24, 26, 28, 29, 31, 33, 37], as well as some concern [21, 25, 27, 30, 33, 36, 39, 40] with the
reported—result selection, randomization process and deviations from the intended
interventions. Quasi-experimental studies were rated as moderate [34] or serious [20] for risk
of bias. This finding is mainly due to bias due to confounding, bias in selection of the reported
outcome, and bias in the measurement of outcomes. The bias risk assessment included the
studies summarized in Supplementary file 12 and 13, while overall certainty of evidence
recorded for each outcome is found in Supplementary file 14. Evidence certainty recorded for
BMI (A z-score) and hip circumference was graded as very low. The prevalence recorded for
overweight and obesity incidence, BMI (z-score), waist-to-hip ratio, systolic and diastolic
pressure, total cholesterol, triglycerides, insulin level, hs-CRP, homa-RCF, and fruit and
vegetable offering was graded as low. The certainty of the evidence was graded as moderate
for BMI (kg/m?), BMI (A kg/m?), BMI (percentiles), waist circumference (cm), skinfolds, body
fat, HDL-c, fasting blood glucose, fruit and vegetables consumption, total energy, total fat,
saturated fat, total carbohydrates, protein and dietary fiber intake, and water and sugar-

sweetened beverage consumption.

4. DISCUSSION

To the best of our knowledge, this systematic review is the first to assess multi-
component interventions; it addresses the school food environment related to food
consumption, overweight and obesity prevalence, adiposity and metabolic parameters
associated with NCCD risk factors in children and adolescents. Interventions in school food
environment reduced overweight [29-31, 39] and obesity [31, 32, 39] prevalence, waist-to-hip
circumference ratio [27, 33], total cholesterol [20, 21], triglycerides [20, 33], and saturated fat
intake [21, 28]. The intervention group presented the greatest reduction in BMI variation (A z-
score) (MD —-0.10; 95% CI —0.19, -0.01; 12 = 89%) and variation in waist circumference (Acm)
(MD: -0.67; 95% CI -0.92, -0.41; 12 = 17%). However, these results must be carefully
interpreted, since the analysis applied to the quality of the studies ranged from low to moderate,
mainly due to bias risk and publication bias suspicion in primary studies. Waist circumference,
BMI, and other adiposity measurements, food intake-related outcomes and metabolic
parameters (diastolic pressure, HDL-c, insulin level, fasting blood glucose, hs-CRP, HOMA-
RCF) were seen as inclusive, given the mixed or null findings among the studies. Thus, the

hypothesis for this article was accepted.
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Intervention influence can be observed in questions beyond the individual ones, and its
impact is evidenced by food sales in and outside the schools. Coleman et al. (2012) [37], for
example, noticed a reduction in the number of food and beverage sellers outside the schools.
Kaufman et al. (2011) [36] recorded changes to the nutritional quality of food available in
cafeterias, as well as the elimination of automatic vending machines after multi-component

interventions were carried out, which included environmental and individual factors.

The systematic review conducted by Gongalves and collaborators (2021) [41] assessed
the association between the school food environment features and the school surroundings with
overweight and obesity prevalence. There was a positive association between food selling in
schools or in their surrounding areas with high BMI (OR = 1.14; IC 95%: 1.01-2.06), and
reduced chances of obesity when schools make healthy food available (OR = 0.89; IC 95%:
0.82-0.96). However, there was association between the presence of school nutrition policies
or programs and obesity (OR =0.81; IC 95%: 0.57-1.16). Michaet al. (2018) [15] also observed
little influence of school food environment policies focused on measures against adiposity in

their review.

Among the studies that have recorded significant differences in the assessed outcomes,
most of them proposed interventions aimed at increasing the offer of healthy food [20, 27-29,
31-33, 39] and the time spent in physical activity classes [21, 27, 28, 31-33, 39], including
educational nutrition and health activities [20, 21, 27, 29, 30, 32, 33, 39] and involving teachers
in the implementation of programs in schools [20, 21, 27-33]. Furthermore, some interventions
counted on parental involvement in the programs [21, 28, 29, 31-33], and implemented the
creation of committees composed of school employees and students [28, 29, 39]. They also
promoted training for teams of cafeteria workers to encourage students to adopt a healthier
lifestyle. Therefore, based on studies [21, 28] included in the current review, these strategies

likely contribute to improving the assessed outcomes.

Presumably, intervention time is an important factor for the success of the proposals, as
shown by O’Connor et al. (2017) [42], who suggested that interventions lasting 26 hours or
longer can help reduce overweight prevalence in children and adolescents. Nevertheless, it was
not possible to herein establish a time/duration recommendation or intervention intensity due

to the heterogeneity of the studies and a lack of data.

It is important to highlight that some studies did not record statistically significant

differences for the assessed outcomes, even after long-term intervention in the school
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environment. This feature may be related to little control over what is actually consumed in this
environment [28, 33, 36, 37], to the inclusion of vacation time during the intervention [21, 31,
34, 38], to the difficulty changing the preparation of recipes, particularly when the kitchen
system was centralized in cafeterias [26], to economic barriers for education concerning the
availability of food with high fat content [26], and to the evasion of students during the
intervention [21, 30, 31, 35, 37], which may have led to interruption in the teaching-learning

process and, consequently, to reduction in the effectiveness of the interventions.

Furthermore, HOMA-RCF[35], hs-CRP [35], fruit and vegetable intake [36], fiber
intake [36] and water intake [30] outcomes were considered inconclusive, because, although
they were statistically significant, they were only analyzed in one study. Other outcomes, such
as hip circumference [23, 25, 27, 32, 33, 35, 40], diastolic pressure [20, 21, 34], HDL-c [20, 21,
33], energy consumption [21, 23, 28, 29, 36] and total fat consumption [21, 23, 25, 26, 28, 29,
34, 36, 38] were also seen as inconclusive due to mixed findings among the studies. This finding

can be explained by data heterogeneity and absence.

The effects of the interventions on BMI results were also inconsistent, since the meta-
analysis applied to BMI variation (z-score) [23, 32, 34] showed decrease in this index, even
after the sensitivity analysis, whereas the meta-analysis applied to mean BMI (z-score) [23, 29,
32], mean BMI (kg/m2) [27, 29, 35] and BMI variation (kg/m?2) [21, 27, 29, 30, 33-35] did not
present significant differences. In additions, the evaluation of the degree of certainty of BMI
variation evidence (z-score) was quite low — the others were classified as low (Mean BMI (z-
score)) or moderate BMI (mean and BMI variation (kg/m2)). Studies in a systematic review
assessing the effects of interventions in the school food environment on anthropometric
outcomes (BMI and weight status) in children and adolescents have shown a weak effect on
BMI reduction, if one takes into account an inconclusive outcome given the heterogeneity of
the studies [14]. Downs et al. (2020) [43] observed that several interventions in school food
environment have improved eating behaviors and food consumption, but they also recorded
inconclusive outcomes for BMI and weight status. On the other hand, Driessen et al. (2014)
[44] assessed evidence of the isolated effect of interventions in the school food environment on
eating behavior (including food purchasing) and/or the body weight of children and adolescents.
They found that seventeen of the eighteen studies included in the study reported a significant
increase in healthy food intake behaviors or BMI decrease after the interventions. Similarly, it
was not possible to establish the effect of interventions on the variation of the WC of the
students [23, 25, 27, 32, 33, 35].
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Accordingly, our results point towards the fact that interventions focused on the school
food environment must be associated with interactions that act in multiple determinants of food
consumption and obesity. Thus, Hawkes et al. (2020) [45] recommend that school-based
interventions must be complemented with interventions in neighboring communities and in the
food supply chain, to ensure the availability and accessibility of healthier food in these
environments. It is also essential to develop actions that involve the whole school community
and that are substantiated by regulatory measures to make the school food environment
healthier. These measures may include the prohibition of sales and intake of unhealthy food in
schools, the encouragement of sales and intake of healthier food, inclusion of food and nutrition
education in curriculum, and the prohibition of publicity and marketing of food in school
environment. Furthermore, it is important to observe that the benefits of promoting changes in
eating habits in schools can lead to changes in the consumption and eating habits of these
individuals. These changes can reflect on the future stages of life. Moreover, it is essential to
reinforce that the likely impact of public policies on obesity is limited when only single policy
is implemented. Such a scenario reinforces the need for long-term actions, and the combining
of different actions, to make tangible advancements in the process of addressing childhood
obesity [46].

It is also worth pointing out that there are several challenges faced when assessing and
implementing intervention programs in the school food environment, such as difficulties in
randomization and blinding processes [47]; barriers related to financial resources, time and
school staff [47, 48]; disputes with other school priorities [49]; significant heterogeneity in size,
infrastructure, financial and human resources, and in sociodemographic data among schools
[50]; differences in the intensity, duration and frequency of the interventions [51-55]; and

different intervention activities [56].

The long bibliographic research, as well as the protocol register, the lack of language
and date limitation, the risk evaluation of the study biases and the degree of certainty of
evidence of the outcomes can be cited as strong features of the current study. Nevertheless,
most interventions were randomized and this has increased the reliability of the validity of the
results. All stages in the current systematic review based on meta-analysis were carried out
based on PRISMA guidelines, including peer review in all screening and extraction stages.
However, the current study presents some limitations, such as limited general quality of the
included studies, and a high diversity of the features of the interventions (intensity, duration,

sample size, population). Therefore, it was not possible to analyze the strategies based on the
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students’ age group and sex, which would be important, given the specific physiological
changes, mental and socio-emotional development and greater autonomy for adolescent
choices, compared with those of younger children. Another likely limitation lies in the low
sensitivity of the search strategy, which was also observed in the other studies of the systematic
review. This may have occurred due to a lack of indexed descriptors related to food
environment. Most studies were carried out in high income countries, highlighting the need for
further studies to be developed in low and mid-income countries. It is worth highlighting that
other risk factors for chronic non-communicable diseases, such as sedentary behavior,
exercising, smoking and alcohol intake, were not assessed in the current study, since it would
make this review too dense and difficult to analyze. Finally, not all the studies were included
in this meta-analysis because differences in outcome presentation have led to high

heterogeneity, and because of a lack of complete data.

5. CONCLUSION

Interventions that have suggested changes to the school food environment showed
limited evidence regarding risk factors for NCCDs in children and adolescents. However,
interventions must account for the consistent involvement of the whole school community in
food, nutrition and healthy lifestyle activities, as well as the inclusion of food and nutrition
education in school curriculum on an ongoing basis. Furthermore, all interventions must be
supported by regulatory measures to help create school food environments capable of

promoting health.
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Supplementary file 1 PICOS (Population, Intervention/Exposure, Comparators, Outcome,

SUPPLEMENTARY MATERIAL

and Study) criteria for inclusion and exclusion of studies from June 2020 literature search

Category

Inclusion criteria

Exclusion criteria

Participants

Intervention/exposure

Comparator

Outcomes

Study design

Students including children (> 2
years old) and adolescents (<19
years old)

School food environment
(internal environment and
surroundings) - economic,
nutritional, school ambiance,
legislation and regulations for
the sale of food in schools

Non-exposed to the intervention
control group

Rates and prevalence of non-
communicable diseases and risk
factors, and changes in food
consumption

Controlled and randomized field
trials, quasi-experimental
studies, and community trials.
No period or language
restrictions were used

Children( < 2 years old), adults
(>19 years old) and elderly
people

Interventions only educational
and not in the food environment

None

No evaluation the rates or
prevalence of risk factors and
noncommunicable diseases
(only change in food
consumption)

Observational studies (cohort
studies, cross-sectional studies,
case-control studies),
prospective studies, systematic
reviews and meta-analyses,
letters, editorials, and articles
repeating information from a
previously included population

Conceptualization,
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Supplementary file 2. Search strategy

CENTRAL

"Child" or "Children" or "Preschool Child" or "Preschool Children" or "Adolescent" or "Adolescents"
or "Adolescence" or "Teens" or "Teen" or "Teenagers" or "Teenager" or "Youth" or "Youths" or
"Students" or "Student" or "Schools, Public Health" or "Schools" or "School" or "Primary Schools" or
"Primary School" or "School, Primary" or "Schools, Primary" or "Schools, Secondary" or "School,
Secondary" or "Secondary School" or "Secondary Schools" in Title Abstract Keyword AND "Weight
Reduction Programs” OR "Reduction Programs, Weight" OR "Weight Reduction Program™ OR
"Weight Loss Programs" OR "Weight Loss Program” OR "Environment Intervention” OR
"Environment Interventions" OR "Food Environment Intervention" OR "Food Environment
Interventions™ OR "Nutrition Intervention” OR "Nutrition Interventions" OR "Health Intervention” OR
"Health Interventions” OR "Store Intervention" OR "Nutrition Policy” OR "Nutrition Policies" OR
"Food Policy" OR "Food Policies” OR "Government Regulation” OR "legislation” OR "legislations"
OR "law" OR "laws" OR "ban"™ OR "bans" OR "nutrition policy" OR "school food policy" OR
"cafeteria-based intervention™ OR "health promotion” OR "school-based program™ OR "food service
intervention™ OR "foodservice intervention™ OR "foodservice policy” OR "food service policy" OR
"foodservice program" OR "foodservice programs” OR "Health Policy" OR "Health Behavior" OR
"Environmental Policy” OR "Nutrition Policy” OR "Health Promotion™ in Title Abstract Keyword
AND "School Canteens” OR "School Canteen" OR "Food Sales" OR "Food Sale" OR "Store School"
OR "Cafeterias" OR "Cafeteria" OR "School Neighborhood" OR "Snack Bar" OR "Snack Bars" OR
"Snack, Bars" OR "Tuck Shops" OR "Tuck Shop" OR "Tuck, Shop" OR "Kiosks" OR "Kiosk" OR
"Canteens" OR "Canteen"” OR "Food Vendors" OR "Food Vendor" OR "Vending Machines" OR
"Vending Machine" OR "Informal Labor Market" OR "Informal Labor Markets" OR "Street Seller"
OR "Street Sellers" in Title Abstract Keyword - (Word variations have been searched)

EMBASE

#5=#1 AND #4
196

#4 = #2 AND #3
274

#3

‘weight loss program'/syn OR 'nutrition policy'/syn OR ‘government regulation'/syn OR 'school based
intervention'/syn OR 'health promotion'/syn OR 'health care policy'/syn OR ‘environmental policy'/syn
OR 'health behavior'/syn

822,841

#2

‘canteen’/syn OR ‘cafeteria diet/syn OR 'vending machine'/syn
1,828

#1

‘adolescent'/syn OR ‘child/syn OR 'juvenile’/syn OR 'student/syn OR 'primary schools’/syn OR 'high
school'/syn OR 'public school'/syn OR 'private school'/syn

5,121,864
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MEDLINE (via PubMed)

(("Child"[Mesh] OR “Children” OR "Child, Preschool"[Mesh] OR “Preschool Child” OR “Children,
Preschool” OR “Preschool Children” OR "Adolescent"[Mesh] OR “Adolescents” OR “Adolescence”
OR “Teens” OR “Teen” OR “Teenagers” OR “Teenager” OR “Youth” OR “Youths” OR
“Adolescents”, “Female” OR “Adolescent, Female” OR “Female Adolescent” OR “Female
Adolescents” OR “Adolescents, Male” OR “Adolescent, Male” OR “Male Adolescent” OR “Male
Adolescents” OR "Students"[Mesh] OR “Student”) OR ("Schools, Public Health"[Mesh] OR
"Schools"[Mesh] OR “School” OR “Primary Schools” OR “Primary School” OR “School, Primary”
OR “Schools, Primary” OR “Schools, Secondary” OR “School, Secondary” OR “Secondary School”
OR “Secondary Schools”)) AND ((“Weight Reduction Programs"[Mesh] OR ‘“Program, Weight
Reduction” OR “Programs, Weight Reduction” OR “Reduction Program, Weight” OR “Reduction
Programs, Weight” OR “Weight Reduction Program” OR “Weight Loss Programs” OR “Loss
Program, Weight” OR “Loss Programs, Weight” OR “Program, Weight Loss” OR “Programs, Weight
Loss” OR “Weight Loss Program” OR “Environment Intervention” OR “Environment, Intervention”
OR “Environment Interventions” OR “Environment, Interventions” OR “Food Environment
Intervention” OR “Food, Environment Intervention” OR “Food Environment Interventions” OR
“Food, Environment Interventions” OR “Nutrition Intervention” OR “Nutrition, Intervention” OR
“Nutrition Interventions” OR “Nutrition, Interventions” OR “Health Intervention” OR ‘“Health,
Intervention” OR “Health Interventions” OR “Health, Interventions” OR “Store Intervention” OR
“Store, Intervention” OR (“Food Retail” AND “Intervention”) OR (“Food, Retail” AND
“Intervention”) OR (“Food Retail” AND “Interventions’) OR (“Food, Retail” AND “Interventions™)
OR "Nutrition Policy"[Mesh] OR “Nutrition Policies” OR “Policies, Nutrition” OR “Policy, Nutrition”
OR “Food Policy” OR “Food Policies” OR “Policies, Food” OR “Policy, Food” OR “Government
Regulation”[MeSH] OR “Legislation, Food”’[MeSH] OR “legislation” OR “legislations” OR “law”” OR
“laws” OR "ban" OR "bans" OR "nutrition policy” OR "school food policy” OR OR (“promoting"
AND "school environment") OR "cafeteria-based intervention" OR "health promotion™ OR "school-
based program" OR "food service intervention" OR "foodservice intervention" OR "foodservice
policy™ OR "food service policy” OR "foodservice program™ OR "foodservice programs” OR "Health
Policy"[MeSH] OR  "Restaurants/legislation ~and jurisprudence"[MeSH] OR  "Health
Behavior"[MeSH] OR "Environmental Policy"[MeSH] OR "Nutrition Policy”[MeSH] OR "School
Health Services/standards"[MeSH] OR "Health Promotion"[MeSH] OR "Schools/legislation &
jurisprudence”[MeSH] OR "Food Services/standards"[MeSH] OR "Food Industry/legislation &
jurisprudence”[MeSH] OR "Food Services/legislation & jurisprudence”"[MeSH] OR "Dietary
Fats/standards"[MeSH]) AND (“School Canteens” OR “School Canteen” OR “School, Canteens” OR
“School, Canteen” OR “Interventions” OR “Intervention” OR “Food Sales” OR “Food Sale” OR
“Food, Sales” OR “Food, Sale” OR “Store School” OR “Store, School” OR “Cafeterias” OR
“Cafeteria” OR “School Neighborhood” OR “School, Neighborhood” OR “Snack Bar” OR “Snack
Bars” OR “Snack, Bar” OR “Snack, Bars” OR “Tuck Shops” OR “Tuck Shop” OR “Tuck, Shops” OR
“Tuck, Shop” OR “Kiosks” OR “Kiosk” OR “Canteens” OR “Canteen” OR “Food Vendors” OR “Food
Vendor” OR “Food, Vendors” OR “Food, Vendor” OR “Vending Machines” OR “Vending Machine”
OR “Vending, Machines” OR “Vending, Machine” OR “Informal Labor Market” OR “Informal Labor
Markets” OR “Informal, Labor Markets” OR “Informal, Labor Market” “Street Seller” OR “Street,
Seller” OR “Street Sellers” OR “Street, Sellers”))

SciELO

"Child" or "Children" or "Preschool Child" or "Preschool Children™ or "Adolescent™ or "Adolescents" or
"Adolescence" or "Teens" or "Teen" or "Teenagers" or "Teenager" or "Youth" or "Youths" or "Students"
or "Student" or "Schools, Public Health" or "Schools" or "School" or "Primary Schools" or "Primary
School" or "School, Primary" or "Schools, Primary" or "Schools, Secondary" or "School, Secondary" or
"Secondary School™ or "Secondary Schools"




"Weight Reduction Programs" OR "Reduction Programs, Weight" OR "Weight Reduction Program™ OR
"Weight Loss Programs" OR "Weight Loss Program™ OR "Environment Intervention” OR "Environment
Interventions"” OR "Food Environment Intervention” OR "Food Environment Interventions” OR
"Nutrition Intervention” OR "Nutrition Interventions” OR "Health Intervention” OR '"Health
Interventions™ OR "Store Intervention™ OR "Nutrition Policy” OR "Nutrition Policies”" OR "Food Policy"
OR "Food Policies” OR "Government Regulation” OR "legislation" OR "legislations" OR "law" OR
"laws" OR "ban" OR "bans" OR "nutrition policy” OR "school food policy” OR “cafeteria-based
intervention" OR "health promotion™ OR "school-based program" OR "food service intervention" OR
"foodservice intervention" OR "foodservice policy" OR "food service policy" OR "foodservice program™
OR "foodservice programs" OR "Health Policy" OR "Health Behavior" OR "Environmental Policy" OR
"Nutrition Policy" OR "Health Promotion"

"School Canteens” OR "School Canteen™ OR "Food Sales” OR "Food Sale" OR "Store School"* OR
"Cafeterias" OR "Cafeteria" OR "School Neighborhood" OR "Snack Bar" OR "Snack Bars" OR "Snack,
Bars" OR "Tuck Shops" OR "Tuck Shop" OR "Tuck, Shop" OR "Kiosks" OR "Kiosk" OR "Canteens"
OR "Canteen" OR "Food Vendors" OR "Food Vendor" OR "Vending Machines" OR "Vending
Machine" OR "Informal Labor Market" OR "Informal Labor Markets" OR "Street Seller" OR "Street
Sellers"
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Scopus

( ALL ( "Child" OR ™"Children" OR ™"Child, Preschool" OR "Preschool Child" OR "Children,
Preschool” OR "Preschool Children” OR "Adolescent” OR "Adolescents” OR "Adolescence” OR
"Teens" OR "Teen" OR "Teenagers” OR "Teenager" OR "Youth" OR "Youths" OR "Adolescents"
, "Female" OR "Adolescent, Female" OR "Female Adolescent” OR "Female Adolescents” OR
"Adolescents, Male" OR "Adolescent, Male" OR "Male Adolescent” OR "Male Adolescents" OR
"Students” OR "Student” OR "Schools, Public Health OR "Schools” OR "School" OR "Primary
Schools" OR "Primary School" OR "School, Primary" OR "Schools, Primary" OR "Schools,
Secondary” OR "School, Secondary” OR "Secondary School" OR "Secondary Schools")) AND (
ALL ( "School Canteens” OR "School Canteen" OR "School, Canteens” OR "School, Canteen” OR
"Food Sales" OR "Food Sale” OR "Food, Sales” OR "Food, Sale” OR "Store School" OR "Store,
School" OR "Cafeterias" OR "Cafeteria” OR "School Neighborhood" OR "School, Neighborhood"
OR "Snack Bar" OR "Snack Bars" OR "Snack, Bar" OR "Snack, Bars" OR "Tuck Shops" OR
"Tuck Shop” OR "Tuck, Shops” OR "Tuck, Shop"” OR "Kiosks" OR "Kiosk" OR "Canteens" OR
"Canteen" OR "Food Vendors" OR "Food Vendor" OR "Food, Vendors" OR "Food, Vendor" OR
"Vending Machines" OR "Vending Machine” OR "Vending, Machines" OR "Vending, Machine"
OR "Informal Labor Market" OR "Informal Labor Markets” OR "Informal, Labor Markets" OR
"Informal, Labor Market" "Street Seller" OR "Street, Seller" OR "Street Sellers” OR "Street, Sellers"
)) AND (ALL ( "Weight Reduction Programs" OR "Program, Weight Reduction" OR "Programs,
Weight Reduction” OR "Reduction Program, Weight" OR "Reduction Programs, Weight" OR
"Weight Reduction Program™ OR "Weight Loss Programs” OR "Loss Program, Weight* OR "Loss
Programs, Weight" OR "Program, Weight Loss" OR "Programs, Weight Loss" OR "Weight Loss
Program" OR "Environment Intervention” OR "Environment, Intervention" OR "Environment
Interventions” OR "Environment, Interventions” OR "Food Environment Intervention” OR "Food,
Environment Intervention” OR "Food Environment Interventions” OR "Food, Environment
Interventions” OR "Nutrition Intervention" OR "Nutrition, Intervention” OR "Nutrition Interventions"
OR "Nutrition, Interventions” OR "Health Intervention” OR "Health, Intervention” OR "Health
Interventions” OR "Health, Interventions” OR "Store Intervention” OR "Store, Intervention" OR
"Nutrition Policy" OR "Nutrition Policies" OR "Policies, Nutrition" OR "Policy, Nutrition" OR
"Food Policy” OR "Food Policies" OR "Policies, Food" OR "Policy, Food" OR "Government
Regulation” OR "Legislation, Food" OR "legislation” OR "legislations” OR "law" OR "laws" OR




"pan" OR "bans" OR "nutrition policy” OR "school food policy” OR ( "promoting™ AND "school
environment") OR "cafeteria-based intervention" OR "health promotion” OR "school-based program"
OR "food service intervention" OR "foodservice intervention" OR "foodservice policy” OR "food
service policy” OR "foodservice program™ OR "foodservice programs” OR "Health Policy" OR
"Health Behavior" OR "Environmental Policy” OR "Nutrition Policy" OR "Health Promotion” OR
("Food Retail" AND "Intervention") OR ( "Food, Retail" AND "Intervention") OR ("Food Retail"
AND "Interventions") OR ("Food, Retail" AND "Interventions")))
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Web of Science

#3
AND
#2
AND
#1

#3
2.495.862

TS=("Child* OR "Children" OR "Child, Preschool" OR "Preschool Child" OR "Children,
Preschool” OR "Preschool Children" OR "Adolescent” OR "Adolescents" OR "Adolescence” OR
"Teens" OR "Teen" OR "Teenagers” OR "Teenager" OR "Youth" OR "Youths" OR "Adolescents"
, "Female"” OR "Adolescent, Female" OR "Female Adolescent” OR "Female Adolescents" OR
"Adolescents, Male" OR "Adolescent, Male" OR "Male Adolescent” OR "Male Adolescents" OR
"Students” OR "Student” OR "Schools, Public Health" OR "Schools" OR "School" OR "Primary
Schools” OR "Primary School” OR "School, Primary" OR "Schools, Primary” OR "Schools,
Secondary" OR "School, Secondary" OR "Secondary School" OR "Secondary Schools")

#2
5.901

TS=("School Canteens" OR "School Canteen" OR "School, Canteens" OR "School, Canteen" OR
"Food Sales" OR "Food Sale" OR "Food, Sales" OR "Food, Sale" OR "Store School" OR "Store,
School"™ OR "Cafeterias” OR "Cafeteria” OR "School Neighborhood" OR "School, Neighborhood"
OR "Snack Bar" OR "Snack Bars" OR "Snhack, Bar" OR "Snack, Bars" OR "Tuck Shops" OR
"Tuck Shop" OR "Tuck, Shops" OR "Tuck, Shop" OR "Kiosks" OR "Kiosk" OR "Canteens"
OR "Canteen" OR "Food Vendors" OR "Food Vendor" OR "Food, Vendors" OR "Food, Vendor"
OR "Vending Machines" OR "Vending Machine” OR "Vending, Machines" OR "Vending,
Machine" OR "Informal Labor Market" OR "Informal Labor Markets" OR "Informal, Labor
Markets" OR "Informal, Labor Market" "Street Seller" OR "Street, Seller" OR "Street Sellers"
OR "Street, Sellers" )

#1
749.719

TS=("Weight Reduction Programs” OR "Program, Weight Reduction” OR "Programs, Weight
Reduction” OR "Reduction Program, Weight" OR "Reduction Programs, Weight" OR "Weight
Reduction Program” OR "Weight Loss Programs" OR "Loss Program, Weight" OR "Loss
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Programs, Weight" OR "Program, Weight Loss" OR "Programs, Weight Loss" OR "Weight
Loss Program" OR "Environment Intervention" OR "Environment, Intervention" OR
"Environment Interventions” OR "Environment, Interventions” OR "Food Environment
Intervention" OR "Food, Environment Intervention" OR "Food Environment Interventions” OR
"Food, Environment Interventions” OR "Nutrition Intervention” OR "Nutrition, Intervention" OR
"Nutrition Interventions” OR "Nutrition, Interventions” OR "Health Intervention" OR "Health,
Intervention" OR "Health Interventions” OR "Health, Interventions" OR "Store Intervention" OR
"Store, Intervention” OR "Nutrition Policy" OR "Nutrition Policies" OR "Policies, Nutrition"
OR "Policy, Nutrition" OR "Food Policy" OR "Food Policies" OR "Policies, Food" OR "Policy,
Food" OR "Government Regulation” OR "Legislation, Food" OR "legislation” OR "legislations"
OR "law" OR "laws" OR "ban" OR "bans" OR "nutrition policy” OR "school food policy"
OR ( "promoting" AND "school environment" ) OR "cafeteria-based intervention” OR "health
promotion” OR "school-based program” OR "food service intervention” OR “foodservice
intervention" OR "foodservice policy” OR "food service policy" OR "foodservice program” OR
"foodservice programs" OR "Health Policy” OR "Health Behavior" OR "Environmental Policy"
OR "Nutrition Policy" OR "Health Promotion" OR ( "Food Retail" AND "Intervention”) OR (
"Food, Retail” AND "Intervention”) OR ("Food Retail” AND "Interventions”) OR ( "Food, Retail"
AND "Interventions" ) )




Supplementary file 3. Exclusion of the 24 complete texts from June 2020 search
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Author Yea Title Reasons for
r exclusions
Actrn et al. 2011 | School based program to promote lifestyle changes to prevent Not
overweight in elementary school children randomized
trial
Amini et al. 2015 | A school-based intervention to reduce excess weight in Not
overweight and obese primary school children randomized
trial
Bogart et al. 2016 | Two-Year BMI Outcomes From a School-Based Intervention | Qutcomes
for Nutrition and Exercise: a Randomized Trial not assessed
Bustosetal. | 2016 | Impact of a school-based intervention on nutritional education Not
and physical activity in primary public schools in Chile (KIND) | randomized
programme study protocol: cluster randomised controlled trial trial
Bztb et al. 2015 | Program for health promotion in schools of public elementary Not
school in the state of Rio Grande do Sul randomized
trial
Cheng et al. 2019 | Offering Breakfast in the Classroom and Children's Weight Not
Outcomes randomized
trial
Colemanetal. | 2011 | Changing nutrition policies and environments in low-income | Outcomes
schools using implementation models: the healthy options for | not assessed
nutrition environments in schools (ONES) intervention
Dzewaltowsk | 2010 | HOP’N after-school project: an obesity prevention randomized Not
et al. controlled trial environment
intervention
Fuetal. 2019 | School accreditation scheme reduces childhood obesity in Not
Hong Kong randomized
trial
Hennessy etal. | 2014 | State-Level School Competitive Food and Beverage Laws Are Not
Associated With Children's Weight Status randomized
trial
Jiaetal. 2017 | School environment and policies, child eating behavior and Not
overweight/obesity in urban China: the childhood obesity study | randomized
in China megacities trial
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Nanney etal. | 2016 | School Obesity Prevention Policies and Practices in Minnesota Not
and Student Outcomes A Longitudinal Cohort Study randomized

trial

Nct et al. 2007 | Middle-School Based Primary Prevention Trial of Type 2 Not
Diabetes randomized

trial

Nct et al. 2013 | Prevention and Control of Obesity in Primary School Children Not
in Tehran randomized

trial

Ochoa-Alviles | 2017 | Effect of the school-based health promotion intervention Not
etal. activital on dietary intake and waist circumference: A cluster | randomized

randomized controlled trial trial

Pramesthiet | 2019 | Intervention of the nutrition goes to school program for | Appropriate

al. adolescents in Malang District, East Java: Baseline report data
unavailable

Sanchez- 2010 | ‘Competitive’ Food And Beverage Policies: Are They Not
Vaznaugh et Influencing Childhood Overweight Trends? randomized

al. trial
Singh et al. 2006 | Design of the Dutch Obesity Intervention in Teenagers (NRG- | Appropriate

DOIT): systematic development, implementation and data
evaluation of a school-based intervention aimed at the | unavailable

prevention of excessive weight gain in adolescents

Springer etal. | 2013 | Promoting Energy-Balance Behaviors Among Ethnically Not
Diverse Adolescents: Overview and Baseline Findings of the | randomized

Central Texas CATCH Middle School Project trial

Taber et al. 2012 | Weight Status Among Adolescents in States That Govern Not
Competitive Food Nutrition Content environment
intervention

Taber et al. 2013 | Association Between State Laws Governing School Meal Not
Nutrition Content and Student Weight Status Implications for | environment
New USDA School Meal Standards intervention

Teoetal. 2019 | School-based intervention that integrates nutrition education Not
and supportive healthy school food environment among | randomized

Malaysian primary school children: a study protocol trial

Whetstone et | 2012 | Participation in Community-Originated Interventions Is Not
al. Associated With Positive Changes in Weight Status and Health | randomized

Behaviors in Youth trial
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Zive et al.

2002

An environmental intervention to improve a la carte foods at
middle schools

Outcomes
not assessed




Supplementary file 4. Components of interventions studies at school
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Environment components

Individual components

Author ]
(Year) . Policy/ Nutrition and Teacher . . Parents’ Individual
Cafeteria changes Curriculum Physical activity . .
health lessons programs involvement counseling
changes
Only BOM +
group: Training
Only BOM + BOM group an_d sessions with BOM group and
) . BOM + group: .
Gore et al. group: Offering i Lessons about teachers (healthy BOM + group: i i
(1996) more healthy eating, physical Lessons about

products

healthy eating
habits

activity, and stress
management)

physical activity

Lessons about

Training sessions
with teachers and
physical education

Lessons about
physical activity,
and increasing the

. Involving parents
amount of time gp

Luepkeretal.  Training with food healthy eating C s . in activities sent
. - ; specialists (how to  students spent in . -
(1996) service personnel habits and . home, and in
. . implement the moderate-to-
cigarette smoking . . . school events
curricula) vigorous physical
activity
Training sessions
Lessons about with teachers
Sahota et al. Offering more i healthv eatin (healthy eating Lessons about i i
(2001) healthy products Y 9 and physical physical activity

habits

activity)
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Offering more

Health policy
meetings
(principals, food
service directors,
physical educators,

Promoting
physical activity
before and after

school, after

Sending
communications
about dietary and
physical activity

healthy products, . - . lunch), financial habits
. . . cafeteria managers, Training sessions
Sallis et al. and financial . encouragement to (newsletters,
student body - with teachers .
(2003) encouragement to o . o purchase physical posters, and
. organization (physical activity) - .
purchase kitchen . activity equipment, brochure),
. advisors, parents, k . :
equipment class credit for out-  involving parents
students), and . .
. of-physical in school events
creating of student . A .
. education activities and meetings
health committees
Lessons about
physical education;
Offering smaller Changing in regular Training sessions financial
Singh et al. portion sizes, and curriculum, and Lessons about with teachers (how  encouragement of i
(2007) offering more restricting access to biology to implement the schools to offer
healthy products vending machines curricula) additional PA
options
Training with food . - . Sending
. Creating a Training sessions . .
service personnel, . . Promoting communications
committee with teachers

offering more
healthy products,
reducing unhealthy
foods, creating
menu boards,
cafeteria workers
wore buttons, and
place cards

Williamson et
al. (2007)

(administrative
staff, research
team), posters
(physical activity),
eliminating vending
machines from
schools

(healthy eating,
physical activity,
- connection
between health
behaviors and the
prevention of
health problems)

physical activity
during the school
day and after
school, financial
encouragement to
purchase physical
activity equipment

about dietary and
physical activity
habits
(newsletters),
creating a

website, and

involving parents
in committee
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Creating a Training sessions Involving parents
committee with all school in committee,
Foster et al. Offering more (administrative Lessons ab_out staﬁ.(healthy Lessons about asso.uatlon
(2008) healthy products staff, teachers, healthy eating eating and physical activity meeting, and -
nurses, coaches, habits physical activity) nutrition
parents) workshops
Providing 1 bottle
of water for the
. Lessons about L .
children, and Training with
. . water needs of
Muckelbauer installing water teachers (how to
- . . the body and the . - - -
et al. (2009) fountains provided A implement the
- water circuit in .
cooled, filtered, curricula)
. . nature
plain or optionally
carbonated water
Training sessions
with teachers (how Increasing the Sending
encourage the amount of physical ~ communications
Marcus et al. Offering more Changing in regular children to Lorphy .
: . . activity, and about dietary -
(2009) healthy products curriculum increase the intake . .
reducing sedentary habits
of vegetables behavior (newsletters)
during the school
lunch)
Conducting a
. _ health camp with individual
. Conducting a Promoting parents .
. Offering more . . o . counseling was
Singhal et al. Lessons about health camp with physical activity (nutritional .
healthy products, . . : held with the
(2010) e - - healthy eating teachers during the school counseling), - .
and stopping sale . - . children (in
2011)* habits (nutritional day and after counseling by
unhealthy foods . : groups of 4-5)
counseling) school phone about diet,

lifestyle and
physical activity

by nutritionist
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Hollar et al.
(2010)

Offering more
healthy products,
and reducing
unhealthy foods

Changing in regular
curriculum, health-
related posters

Lessons about
healthy eating
habits

Training sessions
with teachers and
school staff (how
to implement the
curricula)

Promoting
physical activity
during the school

day (implementing
daily physical
activity in the
classroom and
increasing
opportunities)

Sending
communications
about dietary
habits
(newsletters)

Foster et al.
(2010) e

Kaufman et al.

(2011)*

Offering more
healthy products,
and reducing
unhealthy foods

Eliminating
vending machines
from schools

Lessons about
behavioral
knowledge and
skills

Training sessions
with physical
education teachers
(classroom
management
techniques)

Increasing the
amount of time
students spent in
moderate-to-
vigorous physical
activity, and
financial

encouragement to

purchase physical

activity equipment

Involving parents
in activities sent
home, and
sending
communications
about dietary
habits
(newsletters)

Coleman et al.

(2012)

Offering more
healthy products,

Participation of

training with food
service personnel,
reducing unhealthy
foods, exclusive
use of nonfood
rewards by
custodian and
cafeteria staff for
student helpers,
displaying snack

School staff
modeling healthful
eating, free meal
for staff who eat
school lunches
with students

teachers in the
development of
action plans to
change environment
school, in the fruit
at recess program
and student chef
clubs/cooking
classes

Lessons about
healthy eating
habits

Participation of
parents in the
development of
action plans to
change
environment
school, and
meetings
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poster, advertising/
marketing of
healthy snack and
beverages, and
student taste tests

PP and PP+SP:
Training with food
service personnel,

offering more
healthy products,
reducing unhealthy

PP and PP+SP:
Creating a
committee

PP and PP+SP:
Training sessions
with teachers

PP and PP+SP:
Promoting
physical activity

PP and PP+SP:
Sending
communications
about dietary and

+Sp-
- foods, creating (administrative Only PP+SP: (hea_lthy eapn_g, during the school physical activity
Williamson et staff, research Lessons about physical activity, .
menu boards, . : day and after habits -

al. (2012) . team), posters healthy eating connection . -

cafeteria workers . . . school, financial (newsletters),

. - (physical activity), habits between health .
wore Wise Mind L g . encouragement to creating a
eliminating vending behaviors and the . .
buttons, and place . . purchase physical website, and
machines from prevention of L . . :
cards (key concepts activity equipment  involving parents
schools health problems) . .
of program) on in committee
each table
Assessment of
Lessons about
. students by
healthy eating nUrses
Creating a habits, school

Offering more
healthy products,
and presenting a

menu with the
food-group colors

Bonsergent et
al. (2013)

committee (school
headmaster, high
school
professionals,
research staff)

events with
students (fun
physical
activities, games,
tests, conferences,
food and drink
tasting)

Lessons about
physical activity,
and increasing of
physical activity

(overweight/ob
esity and/or
- eating

disorders),

adapted care

management

through

educational
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sessions
(group)

Changing in regular
curriculum, and
brief health-related

Lessons about

Training sessions

Involving parents

Xu et al. messages and . with teachers (how Lessons about .

- healthy eating . . L in health class at -
(2014) posters (classroom, . to implement the physical activity

. habits . school
gymnasium, curricula)
playground, and
cafeteria)
Offering more .
i Lessons about . Involving parents

Amini et al. healthy products, i healthy eatin ) Increasing of in health class at i
(2016) and stopping sale of y g physical activity

unhealthy foods

habits

school
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Offering more
healthy products,
providing a free

chilled filtered

Lessons about

Lessons about
physical activity

Sending
communications
about dietary and

Bogart et al. water, providing . .
(2016) food information, i healthy eating i and physical physical activity i
. . habits activity posters :
displaying snack (near gymnasium) habits (handouts,
poster, student bookmarks)
taste tests, and
promotional items
Lessons about
healthy eating
habits, and Training sessions Involving parents
Ochoa-Aviles  Training with food  Changing in regular preparing a with all school i in workshops at i
etal. (2017) service personnel curriculum healthy breakfast staff (healthy school
at school in small eating)
groups by
students

* Studies have same protocol
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Supplementary file 5. Forest plot of the effect of intervention in food environment school on
body mass index (kg/m2) variation. CI, confidence interval, MD, mean difference; SD,
standard deviation.

Experimental Control

Study Total Mean SD Total Mean sD Mean Difference MD 95%—Cl Weight
Luepker et al. 1996 2332 213 19316 1627 2.06 2.0304 -+ 0.07 [-0.06,0.20] 2.6%
Singh et al. 2007 600 046 0.9300 453 045 1.1800 e 001 [-0.12;0.14] 24%
Foster et al. 2008 479 -1.99 0.9300 3564 -2.10 1.1800 T— 0.11 [-0.04,0.26] 1.9%
Muckelbauer et al. 2009 1641 0.00 0.2890 1309 0.01 02950 -0.00 [-0.02;002] 922%
Singhal et al. 2010 99 -0.07 0.7100 102 -0.06 1.1100 _— -0.01 [-0.27;0.25] 0.6%
Singhal et al. 2011 56 —0.10 0.8000 50 0.05 1.3000 t -0.15 [057,027] 02%
Fixed effect model 5207 3905 0.00 [-0.02; 0.02] 100.0%
Heterogeneity: I°=0%, ©* =0, p = 0.57

-04-02 0 02 04

Supplementary file 6. Forest plot of the effect of intervention in food environment school on
body mass index (kg/m?2). CI, confidence interval; MD, mean difference; SD, standard
deviation.

Experimental Control
Study Total Mean SD Total Mean sD Mean Difference MD 95%—C1 Weight
Singh et al. 2007 600 19.07 29475 453 1973 32310 — -0.66 [-1.04; -0.28] 46.0%
Foster et al. 2008 479 23.06 3.4700 364 22.86 41200 —— 0.20 [-0.33; 0.73] 41.2%
Singhal et al. 2011 56 21.20 40000 50 22.00 5.0000 — -0.80 [-254; D.94] 128%
Random effects model 1135 867 -=:T:,=n— -0.33 [-1.04; 0.39] 100.0%

Heterogeneity: I° = 72%, T = 0.2508, p = 0.03 f I I I !

Supplementary file 7. Forest plot of the effect of intervention in food environment school on
body mass index (z-score). Cl, confidence interval; MD, mean difference; SD, standard
deviation.

Experimental Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%—C1 Weight
Foster et al. 2008 479 080 08350 364 076 0.8440 }: 004 [-007;015] 188%
Fosteretal. 2010 2307 0.85 1.0300 2296 0.86 1.0500 -0.01 [-0.07,0.05] 68.3%
Amini et al. 2016 164 193 06403 163 1.91 0.6384 h 0.02 [-0.12,0.16] 12.8%
Fixed effect model 2950 2823 <=:J;:=> 0.00 [-0.05; 0.05] 100.0%

Heterogeneity: I = 0%, =0, p = 0.73 T
-015 -0.05 0 0.05 01 015

Supplementary file 8. Sensitivity analysis of the effect of intervention in the school food
environment on body mass index (z-score) variation. Cl, confidence interval; MD, mean
difference; SD, standard deviation.

Experimental Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl Weight
Fosteretal 2010 2307 -0.05 0.6300 2296 -0.01 05100 —————— -0.04 [-0.07,-0.01] 55.3%
Amini et al. 2016 164 -0.08 01700 163 -005 01700 ——H—71 -003 [-007, 0.01] 447%
Fixed effect model 2471 2459 —— -0.04 [-0.06; -0.01] 100.0%
Heterogeneity: 12 = 0%, ©© =0, p = 0.69 T T

-006 -0020 002 006
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Supplementary file 9. Forest plot of the effect of intervention in food environment school on
waist circumference (cm). Cl, confidence interval; MD, mean difference; SD, standard

deviation.
Experimental Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%—-Cl1 Weight
Singh et al. 2007 600 6695 67585 453 68838 76200 — | -1.93 [-282;,-1.05] 267%
Foster et al. 2010 2307 80.60 14.8000 2296 81.00 14.8000 - -040 [-1.26;, 048] 271%
Singhal et al. 2011 56 7370 93000 50 78.40 125000 : -4.70 [-8.94; -046] 46%
Amini et al. 2016 164 81.66 B8.0679 163 82.35 82986 - -0.69 [-2.46, 1.08] 161%
Ochoa et al. 2017 543 71.10 84000 530 71.20 7.9000 bon -0.10 [-1.08; D.88] 25.5%

Random effects model 3670
Heterogeneity: 1% = 67%, T = 0.7382, p = 0.02

3492

-0.98 [-1.96; 0.00] 100.0%

Supplementary file 10. Sensitivity analysis of the effect of intervention in the school food
environment on waist circumference (cm). CI, confidence interval, MD, mean difference; SD,

standard deviation.

Control
sD

Experimental
Study Total Mean SD Total Mean
Singh et al. 2007
Foster et al. 2010
Amini et al. 2016
Ochoa et al. 2017

600 6695 67585 453 6888 76200
2307 80.60 14.8000 2296 81.00 14.8000
164 8166 80679 163 8235 82986
543 71.10 84000 530 71.20 7.9000

Random effects model 3614
Heterogeneity: I = 67%, 7° = 0.5585, p = 0.03

3442

Mean Difference

MD 95%-Cl Weight
-1.93 [-2.82;-1.05] 28.4%
-040 [-1.26; 0.46] 29.0%
-0.69 [-2.46; 1.08] 157%
-0.10 [-1.08; 0.88] 26.9%

-0.80 [-1.71; 0.11] 100.0%

Supplementary file 11. Forest plot of the effect of intervention in food environment school on
skinfolds thickness (mm). CI, confidence interval; SMD, standardized mean difference; SD,
standard deviation.

Experimental Control Standardised Mean
Study Total Mean SD Total Mean SD Difference
Luepker et al. 1996 591 15.02 4 8600 82440 1530 8.1200 —'—I—
Luepkeretal. 1996 591 11.00 9.7200 8£24.50 1120 8.1200 +
Singh et al. 2007 150 1290 53500 11325 13.31 55100 —_— T
Singh et al. 2007 150 703 34900 11325 742 37000 —-—.——
Singh et al. 2007 150 1057 65600 11325 1112 7.0200 —_—
Singh et al. 2007 150 1556 98100 11325 1747 107400 ———1—
Singhal et al. 2011 56 21.80 9.7000 50.00 2240 10.2000
Amini et al. 2016 164 2123 6.1500 163.00 2235 66400 ————1
Fixed effect model 2002 231490 | : o :

Heterogeneity: I° = 0%, ©° =0, p = 0.93

SMD 95%—C1 Weight
-0.04 [-015 007 327%
-0.02 [-0.13;0.08] 327%
-0.08 [-0.32;017] 6.1%
-0.11 [-0.35,0.14] 6.1%
-0.08 [-0.33;0.16] 61%
-0.16 [-040;009] 6.1%
-0.06 [-0.44;0.32] 25%
-0.17 [-0.39;004] 7.7%
—0.06 [-0.12; 0.00] 100.0%

1

04
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Supplementary file 12. Risk of bias assessment according to the Cochrane Collaboration’s tool

(RoB 2.0) for randomized controlled trials.

Amini et al., 2016

Bonsergent et al., 2013

Bogart et al., 2016

Coleman et al., 2012

Foster et al., 2008

Foster et al., 2010

Kaufman et al., 2011

Luepker et al., 1996

Marcus et al., 2009

Muckelbauer et al., 2009

Ochoa-Aviles et al., 2017

Sahota et al., 2001

Sallis et al., 2003

Singh et al., 2007

Singhal et al., 2011

Singhal et al., 2010

Williamson et al., 2007
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Supplementary file 14. Grading of Recommendations Assessment, Development and
Evaluation (GRADE) assessment

Participants Publication Overall
P Risk of bias | Inconsistency | Indirectness | Imprecision - certainty of
(studies) bias .
evidence
Overweight, obesity and adiposity
Overweight prevalence
13380 not ®e00
(6 CRCT) very serious not serious not serious not serious .. LOW
suspicious
Obesity prevalence
10430 ot ®e00
(5 CRCT) very serious not serious not serious not serious LOwW

suspicious
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Overweight incidence

844 publication 1210@)
(1 CRCT) serious not serious not serious not serious bias LOW
suspicious
Obesity incidence
844 publication 1210@)
(1 CRCT) serious not serious not serious not serious bias LOW
suspicious
Body Mass Index (z-score)
12406 : : : : not ®e00
(8 CRCT) very serious not serious not serious not serious suspicious LOW
Body Mass Index (A z-score)
8699 publication
(2 CRCT very serious not serious not serious not serious bias ®000
. VERY LOW
1QE) suspicious
Body Mass Index (kg/m?)
15314 serious not serious not serious not serious not M(?[G)BEEI';?TE
(9 CRCT) suspicious
Body Mass Index (A kg/m?)
10185 serious not serious not serious not serious not M(?I?EEI.;ETE
(6 CRCT) suspicious
Body Mass Index (percentiles)
5971 publication 1o11@)
(2 CRCT) not serious not serious not serious not serious bias MODERATE
suspicious
Waist Circumference (cm)
8443 serious not serious not serious not serious not M?[E)BEEI.;AOTE
(7 CRCT) suspicious
Waist Circumference (A cm)
7261 serious not serious not serious not serious not SOO0
(6 CRCT) suspicious MODERATE
Hip Circumference (cm)
1305 publication o000
(2 CRCT) very serious not serious not serious not serious bias VERY LOW

suspicious
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Waist-to-hip ratio

528 publication o0
(2 CRCT) serious not serious not serious not serious bias LOW
suspicious
Skinfolds (mm)
6332 not ®000
(5CRCT serious not serious not serious not serious L MODERATE
suspicious
1QE)
Body fat (%0)
2121 serious not serious not serious not serious not M(?I?EEIE?TE
(3CRCT) suspicious
Metabolic measures
Systolic pressure (mmHg)
8458 ®e00
(1CRCT very serious not serious not serious not serious not LOwW
2 QE) suspicious
Diastolic pressure (mmHg)
8458 ®e00
(1 CRCT very serious not serious not serious not serious not LOW
2 QE) suspicious
Total cholesterol (mmol.L* or mg/dL)
3981 publication o000
(1 CRCT serious not serious not serious not serious bias LOW
1QE) suspicious
HDL-c (mmol.L* or mg/dL)
1894 ©000
(2 CRCT serious not serious not serious not serious not MODERATE
1QE) suspicious
Triglycerides (mmol.L?)
152 publication =100
(1 CRCT serious not serious not serious not serious bias LOW
1 QE) suspicious
Fasting blood glucose (mg per 100ml or mg/dl)
publication
4711 . : : : - CLTO)
(2 CRCT) not serious not serious not serious not serious b!a_s MODERATE
suspicious

Insulin level (U/ml or pu/ml)
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publication
4709 . . . . : ©oO0O
(2 CRCT) serious not serious not serious not serious b!a§ LOW
suspicious
hs-CRP (mg/L)
publication
106 . : . . : ©o0O0O
(1 CRCT) serious not serious not serious not serious b!a§ LOW
suspicious
HOMA- RCF
106 publication 1100
(1 CRCT) serious not serious not serious not serious bias LOW
suspicious
Food consumption
Consumption of fruits and vegetables (number of servings of FV per day or g/day or g/week)
5093 serious not serious not serious not serious not M(?I?EEIE(A)TE
(6 CRCT) suspicious
Offering of fruits and vegetables (number of servings of FV per day)
publication
4603 : : : : , 00
(1CRCT) serious not serious not serious not serious b!a_s LOW
suspicious
Total energy (kcal/d or KJ/d or MJ/d)
8876 serious not serious not serious not serious not M?[E)BEEI.;AOTE
(6 CRCT) suspicious
Total fat (g/d or %kcal)
11031 serious not serious not serious not serious not M(e)algaEeleOTE
(8 CRCT) suspicious
Satured fat (g/d or %kcal)
4211 serious not serious not serious not serious not M(?I?EEIE,?TE
(4 CRCT) suspicious
Total carbohydrates (g/d or %kcal)
3429 serious not serious not serious not serious not Mgalie)BEelngE
(4 CRCT) suspicious
Protein intake (g/d or %kcal)
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3429 serious not serious not serious not serious not M(?I?EEIE?TE
(4 CRCT) suspicious
Dietary fiber intake (g/d)
publication
4603 : . . . , 000
(1CRCT) not serious not serious not serious not serious b!a§ MODERATE
suspicious
Water intake (glasses per day)
publication
2950 : . . . : o000
(1CRCT) not serious not serious not serious not serious b!a_s MODERATE
suspicious
Sugar-sweetened beverages intake (ml/day or ml/week or glasses per day or times/week)
6606 serious not serious not serious not serious not M(?[G)BEEI';?TE
(5 CRCT) suspicious

QE: quasi-experimental; CRCT: cluster randomized controlled trial
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Main document

ABSTRACT

BACKGROUND: One of the reasons for the more prominent resistance of canteen managers
to implementing healthy canteens is based on the belief in the economic infeasibility of these
models. The research aimed to verify the economic and financial viability of traditional and

healthy models of school canteens in a Brazilian metropolis.

METHODS: Data were collected through an electronic self-administered questionnaire sent to
canteen managers. The Mann-Whitney test was used to compare medians and the Chi-
Square/Fisher's Exact Test to compare proportions.

RESULTS: The study included six companies, responsible for 36 canteen units in private
schools, 30 classified in the traditional model (83.3%), and six in the healthy model (16.7%).
The median percentage of natural, minimally processed foods and commercialized culinary
preparations was higher among the healthy model canteens (87.9% vs. 60.0%, p<0.001). While
the median percentage of ultra-processed, processed, or preparations with the presence of ultra-
processed (40.0% vs. 12.1%, p<0.001) and prohibited foods (10.0% vs. 0%, p<0.001) sold was
higher in the traditional model canteens. The results indicated that the profitability in the healthy

canteens was higher (p<0.001) than in the traditional ones.

CONCLUSIONS: Healthy school canteens showed better financial and economic results
compared to traditional canteens, with emphasis on greater profitability and a shorter recovery

time of the initial investment.

Keywords: school canteens, school meals, school food environment, economic viability.
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BACKGROUND

In Brazil, the sale of food in schools differs between public and private education
networks in terms of the contract, the form of administration of the canteens, and the presence
of the National School Feeding Program (PNAE in the Portuguese acronym).! The canteen is
understood to be an establishment located inside the school that aims to offer food services to

the school community for a fee.?

In private schools, the main option for access to food by students is the canteen. Data
from the National School Health Survey - PENSE (2019) revealed the presence of canteens in
three out of ten public schools and nine out of ten private schools.® These canteens can be
managed by the school itself or by an outsourced company.! Studies show that the presence of
canteens in private schools is associated with greater availability and consumption of unhealthy
foods (ultra-processed foods and beverages - UPF) by students,*® which characterizes these

spaces as a more obesogenic environment when compared to public schools.*®

In addition, positive associations are observed between the consumption of unhealthy
snacks sold in school cafeterias and students' overweight/obesity.®'? On the other hand,
regulations and interventions that reduce the availability of UPFs and increase the supply of in
nature and minimally processed foods in canteens have shown positive results concerning
improvements in food consumption, nutritional profile, and adherence to a healthy diet by the
student population.t*%’

In Brazil, a healthy diet based on in nature and minimally processed foods has a higher
cost trend. However, due to the low cost of grains (rice and beans), healthy diets are still cheaper
than those consisting of ultra-processed foods.'® From this angle, Brazilian outsourced
companies, those specialized in school lunches, which sell mostly in nature and minimally

processed foods and beverages, have shown to be economically viable. 1192

Despite this, there are some limitations to the provision of healthy foods and beverages
in Brazilian schools, such as the low coverage of regulations in private schools, the lack of a
national law that prohibits or restricts the sale of UPF in the school environment®, inefficient
supervision?% and resistance to adherence and compliance with legal provisions by private
schools.! In addition, it is common for canteen owners to report that the sale of healthy foods
is low, generating little profit, which is, therefore, a limiting factor in the implementation of

healthy canteens,?! in addition to restrictions on workers' time to produce healthier meals, since
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there are reports of a low number of employees in the canteens considering the number of
students in the school.?®

In this sense, the objective of this study was to evaluate the economic and financial

aspects of different models of companies in the school canteen sector in a Brazilian metropolis.

METHODS
Location and study design

This is a case study that evaluated the economic and financial aspects of private school
canteens carried out in the city of Belo Horizonte, Brazil. Belo Horizonte is the sixth most
populous city in the country with approximately 2,375,151 inhabitants.?” In 2010, the Municipal
Human Development Index (IDHM in the Portuguese acronym), which considers the
dimensions of longevity, education, and income, was 0.810, ranking the city in 20th position

among Brazilian municipalities.?’

Participants

To participate in the study, the companies managing the school canteens had to have a
service contract with private schools, which offered Elementary School and/or High School.
Schools that only had Early Childhood Education were excluded since in these cases it is more
common for the school itself to administer the canteen (self-management) and/or for the parents

to send the child a snack from home.

According to data from the Minas Gerais State Department of Education (SEE/MG in
the Portuguese acronym), in 2019, Belo Horizonte had 902 schools in the private network, 499
of which were exclusively for kindergarten. In this way, 403 schools were contacted by
telephone to obtain information on how the canteen is managed (self-management or
outsourced) and on the responsible manager. Of these, 84 had an outsourced canteen, 174 did
not have a canteen or canteen with a third-party service (they were self-managed), 23 reported
not having the authorization to provide data, and 122 were unavailable at the time of the call,

even after two attempts in days and periods (morning and afternoon) alternated.
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Data collect

The team responsible for data collection was composed of graduate students and
researchers from a Research Group, who were duly trained. In the training, a pattern of approach
was defined, by telephone or e-mail, and recording the answers. Most schools that had
outsourced canteens provided the contact of the canteen manager who was later invited to
participate in the research. Of the 84 schools with an outsourced canteen, 37 companies and
managers were identified. All companies were contacted and 6 managers agreed to participate
in the research, representing 42.9% (n=36) of private schools with an outsourced canteen. Thus,
the sample of school canteens was characterized by not being probabilistic, considering that

random selection methods were not used.

Data collection took place between March and July 2021 and consisted of electronically
sending a questionnaire to be self-completed by canteen managers. The questionnaire was
prepared by the researchers of the study and reviewed by UFMG Consultoria Janior (UCJ in
the Portuguese acronym), a business management consulting company composed of students
from the courses of Administration, Economic Sciences, Accounting Sciences, International
Economic Relations, and Controllership and Finance at the Federal University of Minas Gerais
(UFMG in the Portuguese acronym). The information investigated referred to the identification
of the outsourced company, the linked school, number of canteens and students served, menu
of commercialized products, product offering, number of employees, investment value and
recovery time, profit margin of the most sold, monthly gross revenue, monthly expenses,
company profitability, manager's perceptions about the identification of healthy canteens,
implementation feasibility and attempt to include healthy foods. It is noteworthy that all the
information collected referred to the year 2019, before the beginning of the COVID-19
pandemic in Brazil. Caused by the SARS-CoV-2 betacoronavirus, COVID-19 was considered
a public health emergency of international importance, forcing several countries to adopt social
distancing measures, in addition to travel and street movement restrictions.?®?° Social
distancing measures have involved school closures in approximately 137 countries.* In Brazil,
it has been estimated that 189,707,136 students were affected by the closure of schools in the
year 2020.3! Consequently, the entire canteen sector came to a halt considering the sanitary
measures imposed to reduce the transmission of SARS-CoV-2.
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Procedure

Classification of foods sold in canteens. The classification of items sold in the canteens
considered the extent and purpose of food processing, according to the NOVA
Classification,®>3 present in the Food Guide for the Brazilian Population,® which are classified
as in nature or minimally processed, processed, ultra-processed, and culinary ingredients. The
Food Guide presents the following golden rule for healthy eating: always prefer natural or
minimally processed foods and culinary preparations to ultra-processed foods. These culinary
preparations would be based on in nature or minimally processed foods and may include

culinary ingredients and, eventually, processed foods.3*

Considering the diversity of culinary preparations existing in school canteens, two food
groups were created: (1) in nature, minimally processed foods and culinary preparations without
the presence of ultra-processed foods; (2) processed foods, ultra-processed foods and culinary
preparations with the presence of ultra-processed foods. It is noteworthy that for the
classification of “culinary preparations with the presence of ultra-processed foods”, the
presence of at least one ultra-processed food was considered as an ingredient in the preparation

as mentioned in the menu description.

Healthy Canteen and Traditional Canteen. The characterization and definition of
which establishments would be considered traditional canteens and healthy canteens was based
on articles 21 and 22 of Resolution No. 6 of May 8, 2020, of the PNAE® at least 75.0% in
nature or minimally processed foods; (2) no more than 20.0% processed and ultra-processed
foods; (3) the prohibition of certain ultra-processed foods and beverages, such as soft drinks
and artificial refreshments, beverages or concentrates based on guarana or currant syrup, ready-
to-drink teas and other similar beverages, cereals with additives or sweetened, candies and the
like, confectionery, candy, chocolate bars and granules, cookies or filled cookies, cake with
icing or filling, cereal bars with additives or sweetened, edible ice cream, gelatin, seasonings

with monosodium glutamate or sodium salts, mayonnaise and powdered or reconstituted foods.

In addition, the study by Rodrigues (2019)% was also used as a reference, as guidelines
were established for the certification of healthy canteens, such as (1) expanding the supply of
fresh and minimally processed foods; (2) limiting the supply of processed foods (reduction to
50.0% and then to 30.0%); (3) restrict the sale of ultra-processed foods (reduction to 40.0% and
then to 20.0%); (4) prohibit the sale of candies, lollipops, chewing gum, stuffed cookies, soft

drinks, artificial or sweetened juices, fried foods (such as rissoles, pastries, and drumsticks),
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mayonnaise, snacks with sausages, packaged snacks, industrialized popcorn, and others ultra-
processed foods high in sodium, fat, and sugar. Table 1 presents the classification of canteens
in the traditional and healthy models.

TABLE 1. CLASSIFICATION OF SCHOOL CANTEENS PROPOSED BY THE PRESENT AUTHORS AND
ADAPTED FROM OTHER CRITERIA IN THE LITERATURE®:%

Traditional Healthy
Canteen Canteen
In nature or minimally processed foods and culinary preparations
without the presen f ultra-pr
out the presence of ultra-processed < 80,0% > 80.0%
Ultra-processed foods or processed foods or culinary preparations with
the presence of ultra-processed foods >20,0% <20,0%
Prohibited foods: candies, confectionery, bonbon, chocolate bars and
sprinkles, cake with icing or filling, cereal bar with additives or sweetened,
edible ice cream, gelatin, lollipops, chewing gum, stuffed cookies, soft Presence of No
drinks, artificial juices or refreshments or sweeteners, beverages or one or more prohibited
concentrates based on guarana or currant syrup, ready-to-drink teas and prohibited food
other similar beverages, cereals with additives or sweeteners, fried snacks, foods

mayonnaise, snacks with sausages, packaged snacks, industrialized
popcorn, seasonings with monosodium glutamate or sodium salts

In this way, the analysis of the products sold in the canteens was carried out through the
evaluation of the menu provided by the canteen manager. For this analysis, the number of items
offered for sale was considered; the amount of in nature or minimally processed foods and
culinary preparations without the presence of ultra-processed foods; the amount of processed
food, ultra-processed foods, and culinary preparations that contain ultra-processed foods; and
the amount of prohibited foods.

Economic and Financial Aspects of Canteens. The economic and financial analysis
was carried out through the evaluation of profitability, which is all that is left net of the gross
revenue of the establishment after all expenses have been paid.®” This indicator is calculated
from the income statement for the year (DRE in the Portuguese acronym), a financial statement
that presents the company's economic results determining the profit or loss in a period.*’
Dornelas (2012)*® defines the DRE as an ordered and summarized classification of the
company's income and expenses in a given period. Taxes, allowances, and refunds granted are
subtracted from total revenue, resulting in net revenue; from net revenue, the costs arising from

products sold, products manufactured, or services rendered are deducted, to arrive at a gross
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profit; subsequently, operating expenses are subtracted from gross profit; and finally, the
income tax is calculated, accounting at the end of the sum of profits and losses.

Information on the initial investment value was requested from the participants and in
the present study, it refers to that fixed, which corresponds to the equipment, utensils, and
furniture necessary for the operation of the enterprise, disregarding the value for the working
capital.® To obtain the net profit value, the reported value was multiplied as a percentage of
profitability over the gross revenue value, reported in reais. The calculation of the estimated
total expenses of the canteens was performed by subtracting the net income from the gross
revenue. The stratification of costs was classified into fixed costs which refer to those that are
independent of the product sold and variable costs those that are directly related to the amount
of product sold, as described by Kimura (2003).%° In this sense, expenses with infrastructure,
employees, and financial services (accounting, sales management system, bank fees, fire
insurance) were denominated as fixed costs, and as variable costs, expenses with foodstuffs,
cleaning products, and extra expenses (office supplies, equipment maintenance, extermination,
grease and water tank cleaning, or other expenses not mentioned). In addition to these data, the
number of schools served by each company, the average number of people served, and the

average number of employees that make up the company were also evaluated.

DATA ANALYSIS

The descriptive analysis included the calculation of frequency distributions and
measures of central tendency and dispersion. The Shapiro-Wilk normality test was applied.
Median and interquartile ranges (25th and 75th percentiles) were calculated for non-parametric
quantitative variables, and absolute and relative frequencies were calculated for categorical

variables.

The Mann-Whitney Test was used to compare medians and the Chi-Square/Fisher Exact
Test to compare proportions. In situations where statistical significance was found in the Chi-
Square Test, the 2 x 2 analysis was used to identify possible differences. In this analysis, the
Bonferroni correction was used, which changes the level of significance (p), to avoid type |

errors derived from multiple comparisons.*!

All information obtained was recorded in a computerized database, prepared for this
purpose with the aid of Excel 11.0 software. Data analyzes were performed using the statistical
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software Statistical Package for the Social Sciences (SPSS), version 19.0.*? The significance
level adopted in all analyzes was 5.0%.

RESULTS

The study was carried out on a total of six outsourced companies that were responsible
for 36 canteen units. According to the methodology proposed to classify the canteens of private
schools, 30 (83.3%) followed the traditional food marketing model, and 6 (16.7%) the healthy

food marketing model.

Table 2 presents the description of the items and types of food sold according to the
canteen models. The average of items sold was higher in traditional canteens than in healthy
ones (40 vs. 33) (p=0.003). The average percentage of in nature, minimally processed and
preparations without the presence of ultra-processed foods was higher among the healthy model
canteens (87.9% vs. 60.0%, p<0.001). While the average percentage of ultra-processed,
processed, or culinary preparations with the presence of ultra-processed (40.0% vs. 12.1%,
p<0.001) and prohibited foods (10.0 vs. 0.0 p<0.001) sold was higher in the traditional model
canteens when compared to the healthy model canteens (Table 2). Savory foods (n=29, 96.7%),
followed by natural juice (n=24, 80.0%), were the most commercialized foods in the traditional
model canteens. In the canteens of the healthy model, cheese bread (n=6, 100.0%) was

highlighted in sales (data not shown).
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TABLE 2. DESCRIPTION OF THE ITEMS AND TYPES OF FOOD SOLD IN THE CANTEENS IN THE

TRADITIONAL AND HEALTHY MODELS

Number of items sold (n)

In nature or minimally processed foods
and preparations without the presence of
ultra-processed (%)

Ultra-processed foods or processed foods

or culinary preparations with the
presence of ultra-processed foods (%0)

Prohibited Foods (n)

Traditional Healthy p* value
model model
(n=30) (n=6)

40 (40-40) 33 (31-33) 0,003
60,0 (56,6-60,0) 87,9 (87,9-90,3) <0,001
40,0 (40,0-43,4) 12,1 (9,7-12,1) <0,001

10 (10-10) 0 (0-0) <0,001

Note: values presented as median and interquartile range (25th and 75th percentiles).

*Mann-Whitney Test.

Statistically significant differences were observed between the two canteen models for

the average number of students served (p<0.001), the time to recover the investment (p=0.005),

profit margin of the best-selling product (p<0.001), costs fixed with infrastructure (p<0.001),

with financial services (p<0.001), with disposables (p<0.001), with cleaning products

(p<0.001) and with extra expenses (p<0.001) (Table 3). We proceeded with the Bonferroni

correction to verify in which pair or pairs of comparison there is a statistical difference (data

not shown).

TABLE 3. CHARACTERIZATION OF CANTEENS IN THE TRADITIONAL AND HEALTHY MODELS
ACCORDING TO ECONOMIC AND FINANCIAL ASPECTS

Average number of people served in the
canteen

0to 150

150 to 300

300 to 500

> 500

Traditional model Healthy p* value
(n=30) model
(n=6)
0 (0,0%) 0 (0,0%)
0 (0,0%) 0 (0,0%)
0 (0,0%) 6 (100,0%) <0001
30 (100,0%) 0 (0,0%)
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Average number of employees
0 to 5 employees

6 to 10 employees

11 to 15 employees

16 or more employees

Average initial investment value (BRL)

Time to recoup the investment (years)

<1

1t03

3t05

5to0 10

> 10

Haven’t recoup

Profit margin of the best-selling product
(%)

0to 33

3310 66

66 to 100

> 100

Gross Revenue (BRL)

Total Expenses (BRL)

Fixed Costs (BRL)
Infrastructure

0 to 2.500

2.500 to 5.000
5.000 to 7.500

> 7.500

Employee Spending
0 to 5.000

5.000 to 10.000
10.000 to 15.000

> 15.000

Financial services
0 to 1.000

1.000 to 2.000
2.000 to 3.000

> 3.000

Variable costs (BRL)
Food kinds

0 (0,0%)

2 (6,7%)

0 (0,0%)
28 (93,3%)

30.000
(30.000-30.000)

0 (0%)
29 (96,7%)
1 (3,3%)
0 (0,0%)
0 (0,0%)
0 (0,0%)

5 (16,7%)
1 (3,3%)
1 (3,3 %)

23 (76,7%)

200.000
(100.000-200.000)

180.000
(94.000-180.000)

28 (93,3%)
1 (3,3%)
0 (0,0%)
1(3,3%)

0 (0,0%)
24 (80,0%)
1 (3,3%)
5 (16,7%)

23 (76,7%)
1 (3,3%)
0 (0,0%)
6 (20,0%)

0 (0,0%)
2 (33,3%)
0 (0,0%)
4 (66,7%)

30.000
(30.000-30.000)

2 (33,3%)
4 (66,7%)
0 (0,0%)
0 (0,0%)
0 (0,0%)
0 (0,0%)

0 (0,0%)
6 (100,0%)
0 (0,0%)
0 (0,0%)

130.000
(100.000-130.000)

97.500
(82.000-97.500)

(0,0%)
4 (66,7%)
2 (33,3%)
0 (0,0%)

0 (0,0%)
4 (66,7%)
2 (33,3%)
0 (0,0%)

0 (0,0%)
4 (66,7%)
2 (33,3%)
0 (0,0%)

0,058

1,000

0,005

<0,001

0,134

0,100

<0,001

0,038

<0,001
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0 to 4.000 0 (0,0%) 0 (0,0%)
4.000 to 8.000 1 (3,3%) 30 (100,0%) 0,717
8.000 to 12.000 23 (76,7%) 4 (66,7%)
> 12.000 6 (20,0%) 2 (33,3%)

Disposable itens

0 to 400 23 (76,7%) 0 (0,0%)
400 to 800 1 (3,3%) 4 (66,7%) <0,001
800 to 1.200 1 (3,3%) 2 (33,3%)
>1.200 5 (16,7%) 0 (0,0%)

Cleaning products

0 to 200 23 (76,7%) 0 (0,0%)
200 to 400 1(3,3%) 6 (100,0%) <0,001
400 to 600 1(3,3%) 0 (0,0%)
> 600 5 (16,7%) 0 (0,0%)

Extra expenses

0 to 350 24 (80,0%) 0 (0,0%)
350 to 700 1(3,3%) 0 (0,0%) <0,001
700 to 1050 0 (0,0%) 4 (66,7%)
> 1050 5 (16,7%) 2 (33,3%)

. 20.000 32.500
Net income (BRL) (12.000-20.000) (18.000-32.500) 0.100
Profitability (%) 10 (10-10) 25 (18-25) <0,001

Note: Values presented as absolute frequency (relative frequency) for categorical variables and as median and interquartile
range (25th and 75th percentiles) for quantitative variables.
* Mann-Whitney Test for comparing medians and Chi-Square/Fischer's Exact Test for comparing proportions.

The average number of people served in the canteens in the traditional models was
greater than 500 students, while in the healthy models it ranged between 300-500 students
(p<0.001). In the healthy model canteens, a higher proportion of canteens that took less than a
year to recoup their investment was observed (33.0% vs. 0.0%). While in the traditional model
canteens there was a higher proportion of canteens that took 1 to 3 years to recoup the
investment (96.7% vs. 66.7%). It was found that the profit margin of the most sold product was
lower in the healthy model canteens (p<0.001), in 100% of these a profit margin between 33.0
to 66.0% was observed, while in 76.7% in the canteens of the traditional model, the profit

margin was greater than 100% (Table 3).

Regarding fixed and variable costs, it was observed that among the traditional model
canteens there was a greater proportion of the extremes of financial service expenses (76.7%

and 20.0% of the traditional model canteens had expenses from 0 to R$1000.00 and >
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R$3000.00, respectively; while the healthy model canteens had expenses that varied between
R$1000.00 and R$3,000.00) and with cleaning (76.7% and 16.7% of the traditional model
canteens) had expenses from 0 to R$200.00 and > R$600.00, respectively; while the healthy
model canteens had expenses between R$200.00 and R$400.00). Healthy model canteens had
a higher proportion of infrastructure expenses (p<0.001), disposables (p<0.001), and extra
expenses (p<0.001) compared to traditional model canteens (Table 3). Among the healthy
model canteens, higher median profitability was observed compared to the traditional model
canteens (25.0% vs. 10.0%, p<0.001) (Table 3).

Furthermore, no statistically significant differences were observed between the two
canteen models for the average number of employees, average initial investment value, gross
revenue, total expenses, and net income (p>0.05). After the Bonferroni correction, it was found
that there was no difference in spending on employees according to the canteen model (Table
3).

Considering the managers' perception about the identification of healthy canteens, all
considered it healthy, with two managers of traditional models and all managers of the healthy
model classified as "totally healthy”, and two managers of the traditional model classified as
"partially healthy". healthy". Managers also reported that the socioeconomic profile of students
may vary from one school to another, however, the variety of products offered in different
schools was similar, with a small change in some cases, generally determined by the contract
of each school. Only one canteen manager classified as traditional reported not having tried to
include healthier products among the foods and beverages already sold. The added items that
were most reported in this case were 50% cocoa chocolate milk, homemade cookies, sweets

with fruits or vegetables, fruit, natural sandwich, and natural fruit juice (data not shown).

Regarding the economic viability of healthy canteens, the managers of this model
considered it viable, and one of them specified the need to have the snack Kit service to increase
the company's revenues. To hire this service, the person responsible for the student signs a
contract and when paying a monthly amount, the child receives a snack consisting of a
carbohydrate source food (cake, sandwich, savory, biscuit), a drink (natural fruit juice or milk
with cocoa or fruit smoothie) and a serving of fruit. As for those responsible for traditional
canteens, two believe that the healthy canteen model is unfeasible, and one manager believes
that this is due to the worsening economic crisis in the country. Of the managers of traditional

canteen models who believe in the economic viability of healthy canteens, one of them justified
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the need to have the snack kit service in addition to the cafeteria service for profit (data not

shown).

DISCUSSION

In the present study, most of the canteens analyzed were classified as traditional, in
which there is a predominance of UPF commercialization. Although half of the managers of
traditional canteens believe that healthy canteen models are unfeasible from an economic-
financial point of view, the results indicated that in healthy canteens, profitability was higher
and the payback time of the initial investment was shorter compared to traditional canteens.
The average number of employees, average initial investment value, gross revenue, total
expenses, and net income were similar between the canteen models. However, the highest profit
margin on the best-selling product and the lowest expenses with infrastructure, disposables, and
extra expenses were observed in traditional canteens. To the best of our knowledge, this was
the first study to classify and compare the economic viability of traditional and healthy
canteens. Thus, it was not possible to compare the findings of this study with the literature
concerning traditional and healthy models, and in this sense, it was decided to make a

comparison with general data on the profile of foods sold in school cafeterias.

Studies carried out in Brazil show a high frequency of commercialization of unhealthy
foods in private school canteens*>521:2324 eyidencing that the traditional canteen model is more
frequent in the reality of schools. A study based on a three-year longitudinal dataset from 54
private schools in Brazil, covering purchases made by 20,333 children and adolescents, showed
that more than 60.0% of the products offered in private schools have low nutritional value and
only 11.0% high nutritional value.” Another study carried out in Rio Grande do Sul showed that
the most sold foods in canteens were fried snacks and puff pastries, hot dogs, candies,
chocolates, and soft drinks.?* According to data from the National School Health Survey
(PENSE), the products most sold in private canteens were baked snhacks, natural fruit juice, and
soft drinks.®

Thus, the presence of canteens that provide more UPU in schools is associated with
higher UPU consumption by children and adolescents in this environment.*® In this sense, there
is a growing body of evidence about the impact of UPF consumption on the health conditions

of these groups. Studies carried out with children and adolescents have shown that UPF
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consumption was associated with increased concentrations of total cholesterol,*4%4 DL-
cholesterol,*“® total triglycerides,***° abdominal*’ and body adiposity,*®*° and dental caries,*

in addition to a decrease in HDL- ¢.*

Given this scenario, there is a need to regulate the school food environment to
implement healthy canteens in private schools. In this context, countries such as Australia
already evaluate the presence of healthy canteens as an important public health policy, with the
school being an ideal place to promote healthy eating.>! However, there are many barriers to
promoting healthy school food environments, such as the lack of involvement of stakeholders
(school principals or school food service managers), resistance to change on the part of students,
family members, and canteen staff, in addition to stakeholder concern about the profitability,

revenue and/or commercial viability of this trade model.>%>3

However, the results of the present study suggest that the profitability of healthy canteen
models is higher than that of the traditional model, with this value being higher than expected
for the segment of bars and restaurants (5.0 to 10.0%).>* In this perspective, a systematic
review®® showed that of the eight studies with school food services that reported favorable
results for health, mainly through a decrease in the sale of unhealthy foods and a simultaneous
increase in the sales of healthier products, only one study reported unfavorable commercial

viability for this initiative.

In this sense, to ensure the implementation of healthy canteens that are economically
viable, it is essential to invest in the training of canteen owners and/or managers.>®> In addition,
it is essential to draw up an action plan to plan in an organized and gradual manner the changes
necessary for the transformation of the school food environment, considering the cost,
feasibility, and execution time of the activities, in addition to having the support and
encouragement of all actors involved such as parents/guardians, students, teachers, directors,

employees and canteen owners.%®

Implications for School Health Policy, Practice, and Equity

The results point to the need to establish awareness-raising actions with canteen
managers and school directors to deconstruct the idea linked to the low profitability of healthy
canteens. In addition, it is necessary to implement national guidelines that guide canteen owners

to adapt the marketing of food to promote adequate and healthy food and that consider the local



157

food culture in the school environment, in line with the recommendations of the Food Guide
for Brazilian population, and it is essential to monitor the effectiveness of regulation to

achieve the proposed objectives.*®

It is also expected that the results of this study can be used to guide public policies aimed
at promoting adequate and healthy eating, as well as the prevention and control of obesity and
other chronic non-communicable diseases in childhood and adolescence, in addition to
supporting actions in favor of a health-promoting school food environment, to contribute to the
adequate nutritional status of students and, consequently, to their maximum potential for growth

and development.

Limitations

This study has limitations related to carrying out the research remotely and only in the
city of Belo Horizonte, which may not reflect the situation of private canteens in other cities
and regions of the country; there is also a memory bias due to the data being self-reported by
canteen managers. In addition, the research focused on descriptive aspects, not having analyzed
fiscal documents, accounting, or management reports related to the sale of products, as well as
the costs and expenses of the company. Finally, the analysis of the list of ingredients of the
culinary preparations and of some foods that did not have the brand described on the menu was
not carried out, and the presence of nutritionists on the company's staff was not investigated,
which could influence in the availability of food offered in school canteens.

Strengths

As a potentiality, the novelty in the analysis of the economic viability of canteens in
private schools is considered, especially in the model of canteens that sell healthy foods. In this
sense, the results address an existing gap in the literature and provide data that can support
legislators and decision-makers in the adoption of strategies aimed at promoting a healthy

school food environment.
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CONCLUSIONS

Healthy school canteens showed better financial and economic results compared to
traditional canteens, with emphasis on greater profitability and a shorter recovery time of the
initial investment. Traditional canteens demonstrated higher profit margins on the best-selling
product and lower infrastructure, disposables, and extra expenses. In the latter model, there was
greater commercialization of ultra-processed foods and beverages. The need for actions to
clarify the economic and financial feasibility of implementing healthy canteens in school units

is reinforced.

Human Subjects Approval Statement

The study was approved by the Research Ethics Committee of the Federal University
of Minas Gerais (CAAE: 38003220.4.0000.5149; opinion number: 4,454,467). All managers
who participated in the study signed the Free and Informed Consent Term (FICT).

Conflict of Interest

All authors of this article declare that they have no conflicts of interest.

REFERENCES

1. Brasil. Regulamentacdo da comercializacao de alimentos em escolas no Brasil:
experiéncias estaduais e municipais. 2007.

2. Séo Paulo. Portaria Conjunta COGSP/CEI/DSE, de 23 de marco de 2005; 2005.
Available at:
http://siau.edunet.sp.gov.br/ItemLise/arquivos/notas/portconj_cogsp_cei_dse(doe230
305).htm. Accessed July 14, 2022.

3. IBGE. Pesquisa Nacional de Saude do Escolar PENSE 2019. 2021.

4. Azeredo CM, de Rezende LFM, Canella DS, et al. Food environments in schools and
in the immediate vicinity are associated with unhealthy food consumption among
Brazilian adolescents. Prev Med (Baltim). 2016;88:73-79.

5. Do Carmo AS, de Assis MM, Cunha CF, de Oliveira TRPR, Mendes LL. The food
environment of Brazilian public and private schools. Cad Saude Publica.
2018;34(12):1-11. doi:10.1590/0102-311X00014918



10.

11.

12.

13.

14.

15.

16.

17.

159

Noll PRS, Noll M, de Abreu LC, Baracat EC, Silveira EA, Sorpreso ICE. Ultra-
processed food consumption by Brazilian adolescents in cafeterias and school meals.
Sci Reports. 2019;9(1):1-8. doi:10.1038/s41598-019-43611-x

Andretti B, Goldszmidt RB, Andrade EB. How changes in menu quality associate
with subsequent expenditure on (un)healthy foods and beverages in school cafeterias:
a three-year longitudinal study. Prev Med (Baltim). 2021;146(2021):1-6.
d0i:10.1016/j.ypmed.2021.106456

Locatelli NT, Canella DS, Bandoni DH. Fatores associados ao consumo da
alimentacéo escolar por adolescentes no Brasil: resultados da PeNSE 2012. Cad
Saude Publica. 2017;33(4):1-10. d0i:10.1590/0102-311X00183615

Levasseur P. Do junk food bans in school really reduce childhood overweight?
Evidence from Brazil. Food Policy. 2017;33(4):1-10. doi:10.1590/0102-
311X00183615

Rossi CE, Costa LCF, Machado MS, de Andrade DF, de Vasconcelos FAG. Fatores
associados ao consumo alimentar na escola e ao sobrepeso/obesidade de escolares de
7-10 anos de Santa Catarina, Brasil. Cien Saude Colet. 2019;24(2):443-454.
d0i:10.1590/1413-81232018242.34942016

Fox MK, Dodd AH, Wilson A, Gleason PM. Association between school food
environment and practices and body mass index of US public school children. J Am
Diet Assoc. 2009;109(2 Suppl):S108-117. doi:10.1016/j.jada.2008.10.065

Kubik MY, Lytle LA, Story M. Schoolwide food practices are associated with body
mass index in middle school students. Arch Pediatr Adolesc Med.
2005;159(12):1111-1114. doi:10.1001/ARCHPEDI.159.12.1111

Yoong SL, Nathan N, Wolfenden L, et al. CAFE: A multicomponent audit and
feedback intervention to improve implementation of healthy food policy in primary
school canteens: a randomised controlled trial. Int J Behav Nutr Phys Act.
2016;13(1):1-11. d0i:10.1186/S12966-016-0453-Z/TABLES/4

Angeles-Agdeppa I, Neufingerl N, Magsadia C, Hiemstra H, Patalen C, Eilander A.
Energy and nutrient intake and acceptability of nutritionally balanced school meals in
Filipino students. Food Nutr Bull. 2014;35(3):361-371.
d0i:10.1177/156482651403500308

Cummings PL, Welch SB, Mason M, Burbage L, Kwon S, Kuo T. Nutrient content of
school meals before and after implementation of nutrition recommendations in five
school districts across two U.S. counties. Prev Med (Baltim). 2014;67(S1):S21-S27.
d0i:10.1016/J.YPMED.2014.03.004

Rajbhandari-Thapa J, Bennett A, Keong F, Palmer W, Hardy T, Welsh J. Effect of the
strong4life school nutrition program on cafeterias and on manager and staff member
knowledge and practice, Georgia, 2015. Public Health Rep. 2017;132(2):48S-56S.
d0i:10.1177/0033354917723332

Reilly KL, Reeves P, Deeming S, Yoong SL, Wolfenden L, Nathan N, et al.
Economic analysis of three interventions of different intensity in improving school
implementation of a government healthy canteen policy in Australia: costs,



18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

160

incremental and relative cost effectiveness. BMC Public Health. 2018;18(1):1-9.
d0i:10.1186/S12889-018-5315-Y

Claro RM, Maia EG, Costa BVL, Diniz DP. Pre¢o dos alimentos no Brasil: prefira
preparacOes culinarias a alimentos ultraprocessados. Cad. Saude Publica.
2016;32(8):1-13. d0i:10.1590/0102-311X00104715

SEBRAE. Larissa lancou marca de alimentos saudaveis que conta com 30 franquias.
SEBRAE website. Updated December 1, 2021. Accessed July 21, 2022. Available at:
https://www.sebrae.com.br/sites/PortalSebrae/clientesebrae/larissa-lancou-marca-de-
alimentos-saudaveis-que-conta-com-30-
franquias,89370119caac8710VgnVCM100000d701210aRCRD

SEBRAE. Cantina Saudavel: um negécio promissor. SEBRAE website. Updated
November 29, 2013. Accessed July 21, 2022. Available at:
https://respostas.sebrae.com.br/cantina-saudavel-um-negocio-promissor/

Wognski ACP, Ponchek VL, Dibas EES, et al. Comercializa¢io de alimentos em
cantinas no ambito escolar. Brazilian J Food Technol. 2019;22:1-12. doi:
10.1590/1981-6723.19818

Gaetani RS, Ribeiro LC. Produtos comercializados em cantinas escolares do
municipio de Ribeirdo Preto. Rev Bras em Promocéao da Saude. 2015;28(4):587-595.
doi:10.5020/18061230.2015.P587

Porto EBS, Schmitz BAS, Recine E, Rodrigues MLCF. School canteens in the
Federal District, Brazil and the promotion of healthy eating. Rev Nutr.
2015;28(1):29-41. doi:10.1590/1415-52732015000100003

Giacomelli SC, Londero AM, Benedetti FJ, Saccol ALF. Comércio informal e formal
de alimentos no &mbito escolar de um municipio da regido central do Rio Grande do
Sul. Brazilian J Food Technol. 2017;20(e2016136):1-9. doi:10.1590/1981-
6723.13616

Machado CO, Hofelmann DA. Canteens of State Schools in Curitiba in the State of
Parana, Brazil: adaptation to the food supply regulation law. Cien Saude Colet.
2019;24(10):3805-3814. doi:10.1590/1413-812320182410.00272018

Winson A. School food environments and the obesity issue: content, structural
determinants, and agency in Canadian high schools. Agric Human Values.
2008;25(4):499-511. doi:10.1007/s10460-008-9139-8

IBGE. Panorama de Belo Horizonte — Minas Gerais. IBGE website. Accessed July
18, 2022. Available at: https://cidades.ibge.gov.br/brasil/mg/belo-horizonte/panorama

Aquino EML, Silveira IH, Pescarini JM, et al. Medidas de distanciamento social no
controle da pandemia de COVID-19: potenciais impactos e desafios no Brasil. Cien
Saude Colet. 2020; 25(Supl.1):2423-2446. doi:10.1590/1413-
81232020256.1.10502020

Organizacdo Pan-Americana de Saude (OPAS). OMS declara emergéncia de saide
publica de importancia internacional por surto de novo coronavirus. OPAS Website.
Updated January 30, 2020. Accessed July 18, 2022. Available at:



161

https://www.paho.org/pt/news/30-1-2020-who-declares-public-health-emergency-
novel-coronavirus

30. Lancker WV, Parolin Z. COVID-19, school closures, and child poverty: a social crisis
in the making. Lancet Public Health. 2020; 5:e243-e244. doi:10.1016/S2468-
2667(20)30084-0

31. UNESCO. Educacéo: da interrupcao a recuperacdo. UNESCO Website. Accessed
July 10, 2022. Available at: https://pt.unesco.org/covid19/educationresponse

32. Monteiro CA, Cannon G, Levy RB, Moubarac JC, Louzada MLC, Rauber F, et al.
Ultra-processed foods: what they are and how to identify them. Public Health Nutr.
2019;22(5):936-941. d0i:10.1017/S1368980018003762

33. Monteiro CA, Levy RB, Claro RM, Castro IRR de, Cannon G. A new classification
of foods based on the extent and purpose of their processing. Cad Saude Publica.
2010;26(11):2039-2049. d0i:10.1590/s0102-311x2010001100005

34. Brasil. Guia Alimentar para a Populacéo Brasileira. 2%, 2014.

35. Brasil. Resolucéo n° 06 de 08 de maio de 2020. Available at:
https://www.fnde.gov.br/index.php/acesso-a-
informacao/institucional/legislacao/item/13511-resolu%C3%A7%C3%A30-
n%C2%BA-6,-de-08-de-maio-de-2020. Accessed July 14, 2022.

36. Rodrigues AC. Elaboracao de uma certificacdo para cantinas escolares com vistas a
promocao da alimentacdo adequada nas escolas brasileiras. Universidade Federal de
Sergipe; 2019. Available at: https://ri.ufs.br/jspui/handle/riufs/11803. Accessed
March 14, 2022.

37. Marion JC. Andlise das demonstracgdes contabeis: contabilidade empresarial. 82
Atlas; 2019.

38. Dornelas JCA. Empreendedorismo, transformando ideias em negdcios. 4%, Elsevier;
2012.

39. SEBRAE. Como elaborar um plano de negdcios. 2013.

40. Kimura AY. Planejamento e administracdo de custos em restaurantes industriais.
Livraria Varela; 2003.

41. Field A. Descobrindo a estatistica usando o SPSS. 22. Artmed; 2009.

42. 1BM Corp. Released 2010 [computer program]. IBM SPSS Statistics for Windows,
Version 19.0: Armonk, New York, 2010.

43. Leite MA, Azeredo CA, Peres MFT, Escuder MML, Levy RB. Disponibilidade e
consumo de ultraprocessados em escolas do Municipio de Sao Paulo, Brasil:
resultados do SP-Proso. Cad. Saude Publica. 2021;37(Sup 1):1-14. doi:10.1590/0102-
311X00162920

44. Leffa PS, Hoffman DJ, Rauber F, Sangalli CN, Valmorbida JL, Vitolo MR.
Longitudinal associations between ultra-processed foods and blood lipids in
childhood. Br J Nutr. 2020;124:341-348. doi:10.1017/S0007114520001233



162

45. Beserra JB, Soares NIS, Marreiros CS, Carvalho CMRG, Martins MCC, Freitas
BJSA et al. Criancas e adolescentes que consomem alimentos ultraprocessados
possuem pior perfil lipidico? Uma revisdo sistematica. Cien Saude Colet. 2020;
25(12):4979-4989. doi:10.1590/1413-812320202512.29542018

46. Rauber F, Campagnolo PDB, Hoffman DJ, Vitolo MR. Consumption of ultra-
processed food products and its effects on children’s lipid profiles: A longitudinal
study. Nutr Metab Cardiovasc Dis. 2015;25(1):116-122.
doi:10.1016/J.NUMECD.2014.08.001

47. Costa CS, Rauber F, Leffa PS, Sangalli CN, Campagnolo PDB, Vitolo MR. Ultra-
processed food consumption and its effects on anthropometric and glucose profile: A
longitudinal study during childhood. Nutr Metab Cardiovasc Dis. 2019;29(2):177-184.
d0i:10.1016/J.NUMECD.2018.11.003

48. Costa CS, Assungdo MCF, Mola CL, Cardoso JS, Matijasevich A, Barros AJD,
Santos IS. Role of ultra-processed food in fat mass index between 6 and 11 years of
age: a cohort study. Int J Epidemiol. 2021;50(1):256—265. doi:10.1093/1JE/DYAA141

49. Vedovato GM, Vilela S, Severo M, Rodrigues S, Lopes C, Oliveira A. Consumo de
alimentos ultraprocessados, tracos apetitivos e IMC em criancas: um estudo
prospectivo. Br J Nutr. 2021;125(12):1427-1436. doi:10.1017/S0007114520003712

50. De Souza MS, Vaz JS, Silva. TM, Bomfim RA, Cascaes AM. Ultra-processed foods
and early childhood caries in 0-3-year-olds enrolled at Primary Healthcare Centers in
Southern Brazil. Public Health Nutr. 2020;24(11):3322-3330.
doi:10.1017/S1368980020002839

51. Australian Government’s Medical Research Future Fund (MRFF). Australia‘s Food
Environment Dashboard. Food environment dash board Website. Accessed June 19,
2022. Available at: https://foodenvironmentdashboard.com.au/food-in-
settings/schools/

52. Ronto R, Rathi N, Worsley A, Sanders T, Lonsdale C, Wolfenden L. Enablers and
barriers to implementation of and compliance with school-based healthy food and
beverage policies: a systematic literature review and meta-synthesis. Public Health
Nutr. 2020;23(15):2840-2855. doi:10.1017/S1368980019004865

53. Nguyen B, Cranney L, Bellew B, Thomas M. Implementing Food Environment
Policies at Scale: What Helps? What Hinders? A Systematic Review of Barriers and
Enablers. Int J Environ Res Public Health. 2021;18(19):1-15.
doi:10.3390/1IJERPH181910346/S1

54. Maricato P. Como montar e administrar bares e restaurantes. 93. SENAC; 2002.

55. Thorpe CP, Boelsen-Robinson T, Cameron AJ, Blake MR. Business outcomes of
healthy food service initiatives in schools: A systematic review. Obes Rev.
2021;22(8):1-14. doi:10.1111/OBR.13264

56. Gabriel CG, Santos MV, Vasconcelos FAG, Milanez GHG, Hulse SB. Cantinas
escolares de Floriandpolis: existéncia e produtos comercializados ap0és a instituicdo da
lei de regulamentagéo. Rev Nutr. 2010;23(2):191-199. d0i:10.1590/S1415-
52732010000200002



163

57. Amorim NFA, Schimitz BAS, Rodrigues MLCF, Recine EGI, Gabriel CG.
Implantacdo da cantina escolar saudavel em escolas do Distrito Federal, Brasil. Rev
Nutr. 2012;25(2):203-217. doi:10.1590/S1415-52732012000200003

58. Steffler, B. Elaborac@o de um guia préatico sobre promoc¢ao da alimentacao
adequada e saudavel para cantinas e comunidade escolar. Universidade Federal de
Santa Maria; 2021.

59. Gabriel CG, Ricardo GD, Ostermann RM, et al. Regulamentacdo da comercializacéo
de alimentos no ambiente escolar: analise dos dispositivos legais brasileiros que
buscam a alimentacdo saudavel. Rev Inst Adolfo Lutz. 2012;71(1):11-20. Accessed
May 30, 2022. Available at: https://docs.bvsalud.org/biblioref/ses-sp/2012/ses-
25856/ses-25856-3685.pdf



CONSIDERACOES
FINAIS



165

5. CONSIDERACOES FINAIS

Os achados do presente estudo sugerem que as intervengdes que incluiram mudancas
no AAE reduziram a prevaléncia de sobrepeso e obesidade, razdo circunferéncia cintura-
quadril, colesterol total, triglicerideos e ingestdo de gordura saturada. A metanalise demonstrou
que o0 grupo intervencdo apresentou a maior reducdo na variagdo do IMC e na varia¢do da
circunferéncia de cintura. No entanto, as evidéncias ainda sdo limitadas sobre os fatores de risco
para DCNT em criangas e adolescentes devido a qualidade baixa ou moderada dos estudos

primarios.

Dessa forma, as intervengdes devem contemplar o envolvimento consistente de toda a
comunidade escolar nas atividades de alimentacdo, nutricdo e estilo de vida saudavel, bem
como na inclusdo da EAN no curriculo escolar de forma continua. Além disso, para ajudar a
criar ambientes de alimentacdo escolar promotores da saude, € fundamental a implementacéao
de medidas regulatérias nacionais que abarquem as escolas privadas e orientem gestores de
cantinas quanto a promocao de uma alimentacdo adequada e saudavel, em consonancia com as

diretrizes oficiais do Ministério da Satde para uma alimentacdo adequada e saudavel.

Para atingir os objetivos propostos, é importante fornecer apoio e treinamento aos
proprietéarios de cantina na implementacdo dessas medidas, realizar uma fiscalizacéo efetiva
sobre o cumprimento das diretrizes estabelecidas, além de monitorar a eficacia da
regulamentacdo. Neste sentido, os resultados do presente estudo podem contribuir para
evidéncias a serem utilizadas em acdes de sensibilizacdo de gestores de cantinas e diretores de
escolas com o objetivo de desconstruir o ceticismo sobre a baixa lucratividade de cantinas

saudaveis.

Espera-se que os resultados deste estudo possam ser utilizados para direcionar as
politicas publicas tendo como objetivo a promocéo da alimentacdo adequada e saudavel bem
como a prevencéo e controle da obesidade e de outras DCNT na infancia e na adolescéncia,
além apoiar a¢bes em prol de um AAE promotor de saide, de modo a contribuir para o
adequado estado nutricional dos estudantes e consequentemente, para 0 seu potencial maximo

crescimento e de desenvolvimento.

Por fim, aconselha-se que estudos futuros que avaliem aspectos econdmicos e

financeiros relacionados as cantinas escolares sejam realizados com amostras representativas
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abrangendo outras cidades e regifes do Pais a fim de se compreender a realidade nos diferentes
locais.
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ANEXOS

ANEXO 1 — Registro no PROSPERO (CRD42020186070)

N I H R | National Institute PROSPERO
for Health Research International prospective register of systematic reviews

Home | About PROSPERO | How to register | Service information Search | My PROSPERO | Logout: Luisa Arantes Vilela

Register your review now Edit your details

You have 1 records

Records I'm working on

These records are still being edited by you and have not been submitted for publication.

ID Title Status Last edited

CRD42020186070 Interventions on the school food environment and noncommunicable  Registered 24/02/2022 [E W
chronic diseases in children and adolescents: a systematic review and
meta-analysis
To enable PROSPERO to focus on COVID-19 registrations during the
2020 pandemic, this registration record was automatically published
exactly as submitted. The PROSPERO team has not checked
eligibility.
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alimentar escolar e que possuam dimensdes ou itens gue possam ser utilizados na construgdo dos
instrumentos voltados para o ambiente alimentar de escolas brasileiras. A versdo preliminar do instrumento
sera construida apos a identificagio das dimensies que irdo compor o instrumento, a elaboragdo dos itens
e a estruturagéo do instrumento. Apds a elaboragio da versio preliminar, o instrumento tambem sera
avaliado por uma consulta a especialistas.

- Paingl de Especialistas

A consulta & especialistas sera estruturada em quatro fases. A primeira fase serd a de identificagio dos
especialistas a serem convidados. A segunda fase sera o envio da apresentacio do estudo e o convite por
meio de comeio elefronico. A terceira fase sera o envio, também por cormeio eletronico, da apresentagao do
esquema grafico, dos quadros de definicies do modelo tedrico, do instrumento e dos formularios de
avaliagio do modelo tefrico 2 instrumento para preenchimento. As respostas & sugesties dos participantes
serdo sistematizadas & analisadas, e quando pertinentes serdo incorporadas aos materiais. A quarts
Ultima fase serd o envio da vers3o final do modelo e do instrumento para todos os participantes. Todo o
processo serd realizado de forma virtual, as datas serido acordadas previamente com os participantes & o
Termo de Consentiments Livre Esclarecido (TCLE) sera enviado.

Prar fim, foram incluidos comvite & TCLE aos especialistas.

Objetivo da Pesquisa:

Ohbjetivo Primario:

Analisar aspectos relacionados & comercializacdo de alimentos & aspectos econdmicos no ambiente
alimentar escolar.

Chijetivos Secundarios:

. Caracterizar a comersalizac3o de alimentos em cantinas de escolas pdblicas e privadas de Belo Horizonts;
. Avaliar o entomo escolar de escolas plblicas e privadas de Belo Horizonte;

. Comparar & comercializacie de alimenios nas cantinas de escolas plblicas e privadas de Belo Horizonts;

. Awaliar o comércio ambulante no entomo de escolas plblicas e privadas;

. Analisar & comparar indicadores econdmicos e financeiros de uma cantina saudavel com cantinas
escolares convencionais;

. Comparar o ambiente alimentar dentro de uma escola privada antes e depois da implantagio de uma
cantina saudawvel;

Enderego; Ay, Preskients Antonio Carios, 8627 ; 2. Andar ; Saia 2005 ; Campus Fampuina

Balmo:  Unidade Adminisiratva il CEP: 31.270-901
UF: MG Municiplo:  BELC HORIZONTE
Telafona: (3134084582 E-mall: COSMNE:pRQATT.or

Pigna 02 ds 08

170



171

UNIVERSIDADE FEDERAL DE £ Plaboforma
MINAS GERAIS asil

Comtnuagho do Panscer 52400455

. Analisar o impacto econdmico da emergéncia higiénico-sanitaria imposta pela COVIDN 8 no setor privado
das cantinas escolares;
. Desenvalver um modelo tedrico sobre a comencializagio de aimentos no ambiente escolar.

. Desenvalver um instrumento para avaliagio da comerdializagio de alimentos e aspectos econdmicos no
ambients escolar.

Avaliagao dos Riscos e Beneficios:

» Riscos:

O risce nesse estudo restrings-se ao sigilo da identificacde e as informagdes coletadas no ssu
estabeleciments, contudo, todos os cuidados quanto ao sigile serfo realizados para preservar a identidade
do estabelecimento & das infﬂmagEEE sobre o mesme. Dessa forma, os pesquisadores assumem o
compromisso de cuidar das informagies de maneira sigilosa.

Beneficios:

O participante nao tera nenhuma despesa e nenhum beneficio financeiro e caso concorde em participar tem
a iberdade de ndo responder acs guestionamentos caso fique constrangido. O pesquisador compromete-se
a manter confidendiais as informagdes fomecidas pelo participante e nao identificar seu nome em nenhum
momento, protegendo-o de eventuais questies Sticas que possam surgir.

Comentarios e Consideragbes sobre a Pesquisa:
. O projeto ndo possui coparticipante.

. O projedo possui financiamento do CHPg.

. Mo hi padido de dispensa de TCLE.

. Projeto aprowado pela unidade comespondente.

. 0 cronograma apresentado estd adequado.

Consideragies sobre os Termos de apresentagio obrigatoria:

Foram apresentados os seguintes documentos: carta de apresentagdo da emenda, comprovante de
recepgdo, folha de rosto, informagdes basicas, projeto detalhado, cronograma.

Recomendagdes:

O consentiments (por meio de assinatura digitalizada ou outro meio) & obrigaténio, & ndo opcional.
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Conclusées cu Pendéncias e Lista de Inadequagtes:
Confiante de que a recomendagio serd observada e uma ver que todas as pendéncias anteriores foram

atendidas, somos, SMJ. pela aprovacio da emenda.

Consideraptes Finais a critério do CEP:

avril

e "™

Tendo em vista a legislagdo vigente (Resclugdo CNS 486/12), o CEP-UFMG recomenda aos
Pesquisadores: comunicar toda e qualquer alteragio do projeto e do termo de consentimento via emenda na

Plataforma Brasil, informar imediatamente qualguer evento adverso ocomido durante o desenvolvimento da

pesquisa (via documental encaminhada em papel). apresentar na forma de notificagso relatoros parciais do

andamento do mesmo a cada 08 (seis) meses e ao término da pesquisa encaminhar a este Comité um

sumano dos resultados do projeto {relatorio final).

Este parecer foi elaborado baseado nos documentos abaixo relacionados:

Tipo Documento Arquivo _I Postagem Aurtor Situag3o
Informactes Basicas| FE_INFORMACOES_BASICAS 182844 200172022 Aneito
do Projeio 5 _El.pdf 11:48:48
Otros Cartarespostaparecer. docx 20v01/2022 |Larissa Loures Aceibo
DE:47:08  [Mendes

Projeto Detalhado /| COEP_UFMGPmofalanssaMendes docx | 20V01/2022 | Larissa Loures Aceito

Brochura DE42:08  (Mendes

Imvestigador

TCLE / Termos de | tceCOEPcompilado.docx 20v01/2022 |Larissa Loures Aceito

Assentimento / 0B:37:54  (Mendes

Justificativa de

Auséncia

Solicitac3o Assinada| CanaEmendaProjetocantinas. pd 037112021 |Larissa Loures Aceito

pelo Pesquisador 14:58:41  (Mendes

Responsavel

Ouitros Conviteconsultaaespecialistas pptx 03/11/2021 |Larissa Loures Aceito
14:45:38  [Mendes

Parecer Anterior PB_PARECER_CONSUBSTAMNCIADO | 21/08/2021 |Larssa Loures Aceito

CEF 4454467 pdf 11:44:52 [Mendes

Folha de Rosio folha_de_rosto_assinada pdf 14/08/2020 |Larissa Loures Aceito
12:08:058 [Mendes

Orcamento ORCAMENTO_COEP.docx 08/08/2020 |Larissa Loures Aceito
16:53:35  [Mendes

‘Cronograma Cronograma_COEP . docx 0&/08/2020 |Larissa Loures Aceito
16:52:52  [Mendes
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Situagdo do Parecer:
Aprovado

Mecessita Apreciagio da CONEP:
Mo

BELD HORIZONTE, 13 de Feversir de 2022

Assinado por:
Crissia Carem Paiva Fontainha
{Coordenador(al)

Enderego; Ay, Presidenis Antonio Canos, 6627 ; 2°. Andar ; Sala 2005 ; Campus Fampuina
Balmo:  Uridade Adminksirasva Il CEP: 31.270-901
UF: MG Municiplo:  SELO HORIZONTE

Telafons: (3134092552 E-mall: COEpERepQAmO.or

Piagina 0= ds 05



APENDICES



APENDICES

APENDICE A — Critérios PICOS para inclusio e exclusio de estudos da pesquisa

bibliogréafica de junho de 2020
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Category

Inclusion criteria

Exclusion criteria

Participants

Intervention/exposure

Comparator

Outcomes

Study design

Students including children (> 2
years old) and adolescents (<19
years old)

School food environment
interventions (internal
environment and surroundings) -
economic, nutritional, school
ambiance, legislation and
regulations for the sale of food
in schools

Non-exposed to the intervention
control group

Rates and prevalence of non-
communicable diseases and risk
factors, and changes in food
consumption

Controlled and randomized field
trials, quasi-experimental
studies, and community trials.
No period or language
restrictions were used

Children( < 2 years old), adults
(>19 years old) and elderly
people

Interventions only educational
and not in the food environment

None

No evaluation the rates or
prevalence of risk factors and
noncommunicable diseases
(only change in food
consumption)

Observational studies (cohort
studies, cross-sectional studies,
case-control studies),
prospective studies, systematic
reviews and meta-analyses,
letters, editorials, and articles
repeating information from a
previously included population




APENDICE B — Estratégia de busca da revisao sistematica

CENTRAL

"Child" or "Children" or "Preschool Child" or "Preschool Children™ or "Adolescent"
or "Adolescents" or "Adolescence” or "Teens" or "Teen"™ or "Teenagers" or
"Teenager" or "Youth" or "Youths" or "Students" or "Student™ or "Schools, Public
Health" or "Schools™ or "School” or "Primary Schools" or "Primary School” or
"School, Primary" or "Schools, Primary" or "Schools, Secondary" or "School,
Secondary" or "Secondary School" or "Secondary Schools" in Title Abstract Keyword
AND "Weight Reduction Programs"” OR "Reduction Programs, Weight" OR "Weight
Reduction Program™ OR "Weight Loss Programs™ OR "Weight Loss Program" OR
"Environment Intervention” OR "Environment Interventions” OR "Food
Environment Intervention” OR "Food Environment Interventions” OR "Nutrition
Intervention™ OR "Nutrition Interventions” OR "Health Intervention” OR "Health
Interventions” OR "Store Intervention” OR "Nutrition Policy” OR "Nutrition
Policies" OR "Food Policy" OR "Food Policies” OR "Government Regulation” OR
"legislation” OR "legislations” OR "law" OR "laws" OR "ban" OR "bans" OR
"nutrition policy” OR "school food policy” OR "cafeteria-based intervention” OR
"health promotion” OR "school-based program™ OR "food service intervention" OR
"foodservice intervention” OR "foodservice policy" OR "food service policy” OR
"foodservice program™ OR "foodservice programs” OR "Health Policy" OR "Health
Behavior" OR "Environmental Policy"” OR "Nutrition Policy" OR "Health Promotion”
in Title Abstract Keyword AND "School Canteens™” OR "School Canteen™ OR "Food
Sales” OR "Food Sale"” OR "Store School” OR "Cafeterias” OR "Cafeteria” OR
"School Neighborhood™ OR "Snack Bar" OR "Snack Bars" OR "Snack, Bars" OR
"Tuck Shops” OR "Tuck Shop” OR "Tuck, Shop” OR "Kiosks" OR "Kiosk" OR
"Canteens” OR "Canteen" OR "Food Vendors" OR "Food Vendor" OR "Vending
Machines" OR "Vending Machine" OR "Informal Labor Market" OR "Informal Labor
Markets" OR "Street Seller" OR "Street Sellers™ in Title Abstract Keyword - (Word
variations have been searched)

EMBASE

#5=#1 AND #4
196

#4 = #2 AND #3
274

#3

'weight loss program'/syn OR 'nutrition policy'/syn OR ‘government regulation’/syn OR
'school based intervention'/syn OR 'health promotion‘/syn OR 'health care policy'/syn
OR 'environmental policy'/syn OR 'health behavior'/syn

822,841

176



#2

‘canteen’/syn OR 'cafeteria diet'/syn OR 'vending machine'/syn
1,828

#1

‘adolescent/syn OR ‘child'/syn OR ‘juvenile'/syn OR 'student/syn OR 'primary
schools'/syn OR 'high school'/syn OR 'public school'/syn OR 'private school'/syn

5,121,864

MEDLINE (via PubMed)

(("Child"[Mesh] OR “Children” OR "Child, Preschool"[Mesh] OR “Preschool Child”
OR “Children, Preschool” OR “Preschool Children” OR "Adolescent"[Mesh] OR
“Adolescents” OR “Adolescence” OR “Teens” OR “Teen” OR “Teenagers” OR
“Teenager” OR “Youth” OR “Youths” OR “Adolescents”, “Female” OR
“Adolescent, Female” OR “Female Adolescent” OR “Female Adolescents” OR
“Adolescents, Male” OR “Adolescent, Male” OR ‘“Male Adolescent” OR “Male
Adolescents” OR "Students"[Mesh] OR “Student”) OR ("Schools, Public
Health"[Mesh] OR "Schools"[Mesh] OR “School” OR ‘“Primary Schools” OR
“Primary School” OR “School, Primary” OR “Schools, Primary” OR “Schools,
Secondary” OR “School, Secondary” OR “Secondary School” OR “Secondary
Schools”)) AND ((“Weight Reduction Programs"[Mesh] OR “Program, Weight
Reduction” OR “Programs, Weight Reduction” OR “Reduction Program, Weight”
OR “Reduction Programs, Weight” OR “Weight Reduction Program” OR “Weight
Loss Programs” OR “Loss Program, Weight” OR “Loss Programs, Weight” OR
“Program, Weight Loss” OR “Programs, Weight Loss” OR “Weight Loss Program”
OR “Environment Intervention” OR “Environment, Intervention” OR “Environment
Interventions” OR “Environment, Interventions” OR “Food Environment
Intervention” OR “Food, Environment Intervention” OR “Food Environment
Interventions” OR “Food, Environment Interventions” OR “Nutrition Intervention”
OR “Nutrition, Intervention” OR “Nutrition Interventions” OR “Nutrition,
Interventions” OR “Health Intervention” OR ‘“Health, Intervention” OR ‘“Health
Interventions” OR “Health, Interventions” OR “Store Intervention” OR “Store,
Intervention” OR (“Food Retail” AND “Intervention”) OR (“Food, Retail” AND
“Intervention”) OR (“Food Retail” AND “Interventions”) OR (“Food, Retail” AND
“Interventions”) OR "Nutrition Policy"[Mesh] OR “Nutrition Policies” OR “Policies,
Nutrition” OR “Policy, Nutrition” OR “Food Policy” OR “Food Policies” OR
“Policies, Food” OR “Policy, Food” OR “Government Regulation”’[MeSH] OR
“Legislation, Food”[MeSH] OR “legislation” OR “legislations” OR “law” OR “laws”
OR "ban" OR "bans"™ OR "nutrition policy” OR "school food policy” OR OR
("promoting™ AND "school environment™) OR "cafeteria-based intervention™ OR
"health promotion” OR "school-based program™ OR "food service intervention” OR
"foodservice intervention™ OR "foodservice policy™ OR "food service policy” OR
"foodservice program™ OR "foodservice programs™ OR "Health Policy”[MeSH] OR
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"Restaurants/legislation and jurisprudence”[MeSH] OR "Health Behavior*[MeSH]
OR "Environmental Policy"[MeSH] OR "Nutrition Policy"[MeSH] OR "School
Health  Services/standards"[MeSH] OR "Health Promotion"[MeSH] OR
"Schools/legislation & jurisprudence”[MeSH] OR "Food Services/standards"[MeSH]
OR "Food Industry/legislation &  jurisprudence"[MeSH] OR "Food
Services/legislation & jurisprudence”[MeSH] OR "Dietary Fats/standards"[MeSH])
AND (“School Canteens” OR “School Canteen” OR “School, Canteens” OR “School,
Canteen” OR “Interventions” OR “Intervention” OR “Food Sales” OR “Food Sale”
OR “Food, Sales” OR “Food, Sale” OR “Store School” OR “Store, School” OR
“Cafeterias” OR “Cafeteria” OR “School Neighborhood” OR “School,
Neighborhood” OR “Snack Bar” OR “Snack Bars” OR “Snack, Bar” OR “Snack,
Bars” OR “Tuck Shops” OR “Tuck Shop” OR “Tuck, Shops” OR “Tuck, Shop” OR
“Kiosks” OR “Kiosk” OR “Canteens” OR “Canteen” OR “Food Vendors” OR “Food
Vendor” OR “Food, Vendors” OR “Food, Vendor” OR “Vending Machines” OR
“Vending Machine” OR “Vending, Machines” OR “Vending, Machine” OR
“Informal Labor Market” OR “Informal Labor Markets” OR “Informal, Labor
Markets” OR “Informal, Labor Market” “Street Seller” OR “Street, Seller” OR “Street
Sellers” OR “Street, Sellers”))

SciELO

"Child" or "Children" or "Preschool Child" or "Preschool Children" or "Adolescent"” or
"Adolescents" or "Adolescence” or "Teens" or "Teen" or "Teenagers" or "Teenager" or
"Youth” or "Youths" or "Students" or "Student" or "Schools, Public Health" or
"Schools" or "School™ or "Primary Schools" or "Primary School” or "School, Primary"
or "Schools, Primary" or "Schools, Secondary" or "School, Secondary" or ""Secondary
School” or "Secondary Schools”

"Weight Reduction Programs" OR "Reduction Programs, Weight" OR "Weight
Reduction Program” OR "Weight Loss Programs” OR "Weight Loss Program™ OR
"Environment Intervention” OR "Environment Interventions” OR "Food Environment
Intervention™ OR "Food Environment Interventions™ OR "Nutrition Intervention” OR
"Nutrition Interventions” OR "Health Intervention” OR "Health Interventions” OR
"Store Intervention™ OR "Nutrition Policy” OR "Nutrition Policies" OR "Food Policy"
OR "Food Policies” OR "Government Regulation” OR "legislation” OR "legislations”
OR "law™ OR "laws™ OR "ban™ OR "bans™ OR "nutrition policy” OR "school food
policy” OR "cafeteria-based intervention” OR "health promotion” OR "school-based
program” OR "food service intervention” OR "foodservice intervention” OR
"foodservice policy" OR "food service policy” OR "foodservice program” OR
"foodservice programs” OR "Health Policy” OR "Health Behavior* OR
"Environmental Policy” OR "Nutrition Policy" OR "Health Promotion”
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"School Canteens” OR "School Canteen” OR "Food Sales" OR "Food Sale” OR "Store
School™ OR "Cafeterias" OR "Cafeteria" OR "School Neighborhood" OR "Snack Bar"
OR "Snack Bars" OR "Snack, Bars" OR "Tuck Shops" OR "Tuck Shop™ OR "Tuck,
Shop™" OR "Kiosks" OR "Kiosk" OR "Canteens" OR "Canteen" OR "Food Vendors"
OR "Food Vendor" OR "Vending Machines” OR "Vending Machine” OR "Informal
Labor Market" OR "Informal Labor Markets" OR "Street Seller" OR "Street Sellers"

Scopus

(ALL ("Child* OR "Children™ OR "Child, Preschool* OR "Preschool Child" OR
"Children, Preschool™ OR "Preschool Children” OR "Adolescent™ OR "Adolescents"
OR "Adolescence™ OR "Teens” OR "Teen"™ OR "Teenagers" OR "Teenager" OR
"Youth” OR "Youths" OR "Adolescents” , "Female" OR "Adolescent, Female"
OR "Female Adolescent” OR "Female Adolescents” OR "Adolescents, Male" OR
"Adolescent, Male" OR "Male Adolescent” OR "Male Adolescents” OR "Students”
OR "Student" OR "Schools, Public Health" OR "Schools” OR "School® OR
"Primary Schools” OR "Primary School” OR "School, Primary” OR "Schools,
Primary" OR "Schools, Secondary” OR "School, Secondary” OR "Secondary
School™ OR "Secondary Schools”)) AND (ALL ("School Canteens” OR "School
Canteen” OR "School, Canteens” OR "School, Canteen” OR "Food Sales" OR
"Food Sale” OR "Food, Sales” OR "Food, Sale” OR "Store School” OR "Store,
School" OR "Cafeterias" OR "Cafeteria" OR "School Neighborhood" OR "School,
Neighborhood" OR "Snack Bar" OR "Snack Bars" OR "Snack, Bar" OR "Snack,
Bars" OR "Tuck Shops" OR "Tuck Shop" OR "Tuck, Shops" OR "Tuck, Shop"
OR "Kiosks" OR "Kiosk"™ OR "Canteens" OR "Canteen" OR "Food Vendors" OR
"Food Vendor" OR "Food, Vendors” OR "Food, Vendor" OR "Vending Machines"
OR "Vending Machine” OR "Vending, Machines” OR "Vending, Machine” OR
"Informal Labor Market” OR "Informal Labor Markets" OR "Informal, Labor
Markets" OR "Informal, Labor Market" "Street Seller* OR "Street, Seller" OR
"Street Sellers” OR "Street, Sellers")) AND ( ALL ( "Weight Reduction Programs”
OR "Program, Weight Reduction” OR "Programs, Weight Reduction” OR
"Reduction Program, Weight" OR "Reduction Programs, Weight" OR "Weight
Reduction Program”™ OR "Weight Loss Programs™ OR "Loss Program, Weight" OR
"Loss Programs, Weight" OR "Program, Weight Loss" OR "Programs, Weight Loss"
OR "Weight Loss Program” OR "Environment Intervention” OR "Environment,
Intervention” OR "Environment Interventions” OR "Environment, Interventions”
OR "Food Environment Intervention” OR "Food, Environment Intervention” OR
"Food Environment Interventions” OR "Food, Environment Interventions” OR
"Nutrition Intervention” OR "Nutrition, Intervention” OR "Nutrition Interventions"
OR "Nutrition, Interventions” OR "Health Intervention” OR "Health, Intervention"
OR "Health Interventions” OR "Health, Interventions” OR "Store Intervention” OR
"Store, Intervention” OR "Nutrition Policy” OR "Nutrition Policies” OR "Policies,
Nutrition” OR "Policy, Nutrition” OR "Food Policy” OR "Food Policies” OR
"Policies, Food" OR "Policy, Food" OR "Government Regulation” OR "Legislation,
Food" OR "legislation” OR "legislations” OR "law"™ OR "laws" OR "ban" OR
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"bans” OR "nutrition policy” OR "school food policy” OR ( "promoting” AND
"school environment” ) OR "cafeteria-based intervention” OR "health promotion™
OR "school-based program”™ OR "food service intervention" OR "foodservice
intervention” OR "foodservice policy" OR "food service policy” OR "foodservice
program”™ OR "foodservice programs” OR "Health Policy" OR "Health Behavior"
OR "Environmental Policy” OR "Nutrition Policy” OR "Health Promotion” OR (
"Food Retail* AND "Intervention”) OR ( "Food, Retail" AND "Intervention”) OR
("Food Retail" AND "Interventions”) OR ( "Food, Retail" AND "Interventions™)

))

Web of Science

#3
AND
#2
AND
#1

#3
2.495.862

TS=("Child" OR "Children" OR "Child, Preschool” OR "Preschool Child" OR
"Children, Preschool® OR "Preschool Children™ OR "Adolescent” OR
"Adolescents” OR "Adolescence” OR "Teens" OR "Teen" OR "Teenagers" OR
"Teenager" OR "Youth" OR "Youths” OR "Adolescents” , "Female" OR
"Adolescent, Female" OR "Female Adolescent” OR "Female Adolescents” OR
"Adolescents, Male” OR "Adolescent, Male” OR "Male Adolescent” OR "Male
Adolescents” OR "Students” OR "Student” OR "Schools, Public Health” OR
"Schools” OR "School” OR "Primary Schools” OR "Primary School” OR "School,
Primary" OR "Schools, Primary" OR "Schools, Secondary” OR "School,
Secondary” OR "Secondary School” OR "Secondary Schools")

#2
5.901

TS=("School Canteens™ OR "School Canteen"” OR "School, Canteens” OR "School,
Canteen” OR "Food Sales" OR "Food Sale"” OR "Food, Sales" OR "Food, Sale"
OR "Store School® OR "Store, School" OR "Cafeterias" OR "Cafeteria® OR
"School Neighborhood" OR "School, Neighborhood" OR "Snack Bar" OR "Snack
Bars" OR "Snack, Bar" OR "Snack, Bars" OR "Tuck Shops" OR "Tuck Shop"
OR "Tuck, Shops" OR "Tuck, Shop" OR "Kiosks" OR "Kiosk" OR "Canteens"
OR "Canteen" OR "Food Vendors" OR "Food Vendor" OR "Food, Vendors" OR
"Food, Vendor" OR "Vending Machines” OR "Vending Machine" OR "Vending,
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Machines” OR "Vending, Machine" OR "Informal Labor Market" OR "Informal
Labor Markets" OR "Informal, Labor Markets" OR “Informal, Labor Market"
"Street Seller" OR "Street, Seller” OR "Street Sellers” OR "Street, Sellers" )

#1
749.719

TS=("Weight Reduction Programs” OR "Program, Weight Reduction” OR
"Programs, Weight Reduction™ OR "Reduction Program, Weight" OR "Reduction
Programs, Weight* OR "Weight Reduction Program™ OR "Weight LosS
Programs” OR "Loss Program, Weight" OR "Loss Programs, Weight" OR
"Program, Weight Loss" OR "Programs, Weight Loss" OR "Weight Loss
Program™ OR "Environment Intervention” OR "Environment, Intervention” OR
"Environment Interventions” OR "Environment, Interventions” OR "Food
Environment Intervention” OR "Food, Environment Intervention” OR "Food
Environment Interventions” OR "Food, Environment Interventions” OR "Nutrition
Intervention” OR "Nutrition, Intervention” OR "Nutrition Interventions” OR
"Nutrition, Interventions” OR "Health Intervention” OR "Health, Intervention"
OR "Health Interventions” OR "Health, Interventions” OR "Store Intervention™
OR "Store, Intervention" OR "Nutrition Policy” OR "Nutrition Policies” OR
"Policies, Nutrition” OR "Policy, Nutrition" OR "Food Policy" OR "Food
Policies" OR "Policies, Food" OR "Policy, Food" OR "Government Regulation™
OR "Legislation, Food" OR "legislation” OR "legislations"” OR "law™ OR "laws"
OR "ban" OR "bans" OR "nutrition policy” OR "school food policy” OR (
"promoting” AND "school environment” ) OR "cafeteria-based intervention” OR
"health promotion” OR "school-based program™ OR "food service intervention™
OR "foodservice intervention" OR "foodservice policy” OR "food service policy"
OR "foodservice program” OR "foodservice programs” OR "Health Policy” OR
"Health Behavior" OR "Environmental Policy” OR "Nutrition Policy" OR
"Health Promotion” OR ("Food Retail" AND "Intervention") OR ( "Food, Retail"
AND "Intervention” ) OR ( "Food Retail" AND "Interventions” ) OR ( "Food,
Retail" AND "Interventions™ ) )
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APENDICE C — Questionario eletrdnico aplicado aos gestores de cantinas escolares

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO (TCLE)

Caro participante, de acordo com a Resolucdo no 196/96 do Conselho Nacional de Saude e conforme
requisito do Comité de Etica em Pesquisa, me apresento a vocé e venho pedir-lhe autorizacdo para
realizar observacdo do seu estabelecimento para realizar o projeto de pesquisa intitulado
“Comercializacdo de bebidas adogadas e alimentos ndo saudaveis em cantinas escolares publicas e
privadas”.

A pesquisa tem como objetivo caracterizar o ambiente alimentar de cantinas em escolas publicas e
privadas de Belo Horizonte. Para este estudo sera realizada uma observacdo direta in loco do seu
estabelecimento comercial e uma entrevista realizada por um dos pesquisadores, para avaliacdo da venda
de alimentos e do desempenho econémico das cantinas escolares.

Vocé tem liberdade em nédo autorizar a realizagao da observacéao do estabelecimento ou de néo responder
ao questionario sobre o seu estabelecimento e isso ndo vai te trazer nenhum prejuizo. Ressalta-se que
neste questionario serdo avaliados os tipos e precos dos alimentos e bebidas comercializados, além de
informacdes sobre propaganda de alimentos e informagdes administrativas (horério de funcionamento,
formas de pagamento, numero de  funcionarios, gastos, faturamento, lucro).
Além disso, vocé ndo terd nenhuma despesa e nenhum beneficio financeiro e caso concorde em
participar tem a liberdade de néo responder aos questionamentos caso fique constrangido. Comprometo-
me a manter confidenciais as informacdes fornecidas por vocé e ndo identificar seu nome em nenhum
momento, protegendo-o de eventuais questdes éticas que possam surgir.

O risco nesse estudo restringe-se ao sigilo da identificagdo e as informacOes coletadas no seu
estabelecimento, contudo, todos os cuidados quanto ao sigilo serdo realizados para preservar a
identidade do seu estabelecimento e das informagdes sobre o mesmo. Dessa forma, os pesquisadores
assumem o compromisso de cuidar das informag6es de maneira sigilosa.

Reforcamos ainda que o beneficio principal com os resultados do estudo que o senhor(a) ird colaborar
é apoiar a construcéo de politicas publicas que busquem melhorar 0 ambiente alimentar escolar.

O senhor (a) ira receber uma via deste TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO -
TCLE e se houver alguma informacao que deseje receber, o telefone de contato é (313409-8038). No
caso de duvidas de aspecto ético vocé também podera entrar em contato com o Comité de Etica em
Pesquisa (CEP) da Universidade Federal de Minas Gerais (UFMG) pelo telefone (31 — 3409-4592), nos
seguintes horéarios de funcionamento: de 9:00h as 11:00 e de 14:00h as 16:00h.

Desde ja agradeco sua atencdo e colaboracao.
Pesquisadora Responsavel: Larissa Loures Mendes

COEP — Comité de Etica em Pesquisa
Avenida Antonio Carlos, 6627, Unidade Administrativa Il —2° andar, Campus Pampulha — Belo
Horizonte — MG — Brasil, CEP: 31.270-901. Telefone/FAX:3409-4592 — Email: coep@prpg.ufmg.br
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TCLE

1. Vocé teve acesso e leu 0 Termo de Consentimento Livre e Esclarecido (TCLE)?
() Sim
() Néao

2. Vocé compreendeu as informacdes que Ihe foram transmitidas acima?
() Sim
() Néao

3. Apos ler as informagbes do TCLE, vocé estd de acordo e aceita autorizar a sua
participacdo como voluntario(a) neste projeto de pesquisa?

() Sim

() Néo

4. Vocé tem alguma duavida sobre as informac6es contidas no TCLE?
() Sim
() Néo

PERGUNTAS INICIAIS

Né&o se preocupe, ninguém tera acesso a esses dados.

1. Sua cantina possui mais de uma unidade?
() Sim. Quantas unidades?
() Néo
Outro:

2. Cada uma das suas cantinas atende a, aproximadamente, quantos alunos?
()de0al150
() de 150 a 300
() de 300 a 500
() mais que 500

3. Vocé acha que o perfil socioecondmico dos alunos das escolas ¢ diferente?
() Sim
() Néo

() Néo se aplica
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4. Voceé pode compartilhar o cardapio de produtos vendidos em 2019 em pelo menos uma
das suas unidades?
() Sim
() Néao

5. Os produtos ofertados nas diferentes unidades sdo 0s mesmos?
() Sim
() Nao

() Néo se aplica

6. Vocé considera seu empreendimento uma cantina saudavel?
() Totalmente
() Parcialmente

() Né&o considero minha cantina saudavel

7. Vocé ja tentou incluir produtos mais saudaveis na sua cantina?
() Sim. Quais?:
() Néo

8. Vocé acha uma cantina saudavel viavel economicamente?
() Sim
() Néo

QUESTOES ESTRUTURAIS

Né&o se preocupe, ninguém terd acesso a esses dados. Selecione a opcdo com a qual vocé mais se identifica,
considerando uma média mensal do ano de 2019:

9. Além de mim, a minha cantina tem (contando todas as unidades):
() 0 a5 funcionarios
() 6 a 10 funcionarios
() 11 a 15 funcionarios

() 16 ou mais funcionarios
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10. Consegui recuperar o valor do meu investimento inicial no prazo de:
()até 1ano
()1a3anos
() 3ab5anos
()5a10anos
() mais de 10 anos
() ndo consegui recuperar meu investimento
Outro:

11. Qual foi o valor do investimento realizado, em média, para abrir uma unidade de

cantina?

N&o se preocupe, ninguém tera acesso a esses dados.
R$

12. Mensalmente, no geral, meu faturamento (receitas brutas):
() Né&o cobre os meus gastos com a cantina
() Cobre exatamente os gastos com a cantina mas nao sobra nada para mim

() Cobre os gastos com a cantina e ainda tenho lucro

13. A minha margem de lucro sobre o meu produto mais vendido é:

Célculo da margem de lucro: lucro/faturamento total x 100. Considere o valor médio de todas as unidades, caso
possua mais de uma.

()de0a33%

() de 33a66%

() de 66 a 100%
() mais que 100%

() néo sei responder

14. Meu produto mais vendido na cantina é:

Informe seu produto mais vendido na cantina de forma detalhada. Exemplo: péo de queijo (producéo prépria ou
marca), suco de caixinha (marca), chocolate (marca)

15. No geral, a margem de lucro mensal da empresa é de, aproximadamente:

Calculo da margem de lucro: lucro/faturamento total x 100. Considere o valor médio de todas as unidades, caso
possua mais de uma.

()0al0%
()10a20%
() 20 a 30%



186

() mais que 30%

GASTOS MENSAIS

N&o se preocupe, ninguém tera acesso a esses dados. Selecione a faixa de preco correspondente a uma aproximacao
do gasto mensal de sua cantina em cada uma das categorias, considerando o0 ano de 2019 e gastos a média de uma
unidade.

16. Gastos com infraestrutura

Considere o valor médio de todas as unidades, caso possua mais de uma.
Exemplos: aluguel, internet, telefone, agua no aluguel, luz quando é separado, IPTU, gas.

() de 0 a 2500 reais

() de 2500 a 5000 reais
() de 5000 a 7500 reais
() de mais que 7500 reais

17. Gastos com funcionarios

Considere o valor médio de todas as unidades, caso possua mais de uma. Exemplos: salério, INSS, FGTS, décimo
terceiro salario, férias, vale transporte, vale alimentagdo, medicina do trabalho.

() de 0 a 5000 reais

() de 5000 a 10000 reais
() de 10000 a 15000 reais
() mais de 15000 reais

18. Gastos com servicos financeiros

Considere o valor médio de todas as unidades, caso possua mais de uma. Exemplos: contabilidade, sistema de
gestdo de venda, tarifas bancarias, maquina de cartdo incluso no banco, seguro

() de 0 a 1000 reais
() 1000 a 2000 reais
() 2000 a 3000 reais

() mais que 3000 reais

19. Gastos com géneros alimenticios

Considere o valor médio de todas as unidades, caso possua mais de uma. Exemplos: matéria prima, produtos para
revenda

() de 0 a 4000 reais

() de 4000 a 8000 reais
() de 8000 a 12000 reais
() mais que 12000 reais
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20. Gastos com descartaveis

Considere o valor médio de todas as unidades, caso possua mais de uma. Exemplos: guardanapos, copos, toucas,
luvas, pratos, talheres, plastico filme

() de 0 a 400 reais

() de 400 a 800 reais
() de 800 a 1200 reais
() mais que 1200 reais

21. Gastos com produtos de limpeza

Considere o valor médio de todas as unidades, caso possua mais de uma. Exemplos: sanitizante, detergente,
desengordurante, cloro

() de 0 a 200 reais
() de 200 a 400 reais
() de 400 a 600 reais

() mais que 600 reais

22. Gastos extras

Considere o valor médio de todas as unidades, caso possua mais de uma. Exemplos: materiais de escritorio,
manutencdo de equipamentos, dedetizacdo, limpeza de caixa de gordura, ou gastos ndo mencionados nas questdes
anteriores.

() de 0 a 350 reais
() de 350 a 700 reais
() de 700 a 1050 reais

() mais que 1050 reais

23. Caso se sinta confortavel, informe o valor aproximado (em reais) dos gastos mensais

da sua empresa, sem considerar impostos.

N&o se preocupe, ninguém tera acesso a esses dados.

24. Qual o percentual de lucro liquido mensal, em média, das suas unidades?

Né&o se preocupe, ninguém tera acesso a esses dados.

R$

25. Qual o valor em reais (R$) do faturamento bruto mensal, em média, das suas

unidades?

N&o se preocupe, ninguém tera acesso a esses dados.
R$
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26. Qual é 0o nome da sua empresa?

N&o se preocupe, ninguém tera acesso a esses dados.

Esse é um espaco aberto para duvidas, feedbacks, ou informagdes adicionais que possam
contribuir para a realizagdo da pesquisa.




