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RESUMO

A atencdo Primaria a Saude (APS) possui importancia fundamental quando se trata de saude
publica e tem na Estratégia de Saude da Familia (ESF) a sua maior aplicabilidade sanitaria.
Entretanto, sabe-se que ainda o SUS ndo logrou éxito total na tentativa de atender as
necessidades de satde das familias que vivem em &reas rurais. A populagdo do estudo, a
comunidade ribeirinha do Passo do Lontra, € uma dessas populacgdes rurais que tem dificuldade
no acesso aos servicos de saude. Essa populacdo possui habitos de vida pouco saudaveis o que
a torna predisponente para o desenvolvimento de agravos metabolicos. A Sindrome Metabolica
(SM) é caracterizada por um conjunto de anormalidades fisiopatoldgicas associada a Doencas
Cardiovasculares (DCV). O aparecimento da SM possui natureza multifatorial, tendo aspectos
ligados a fatores genéticos e ambientais, como habitos relacionados ao estilo de vida, pratica de
atividade fisica e rotina alimentar. A populacdo do estudo, a comunidade ribeirinha do Passo
do Lontra, possui hébitos de vida pouco saudaveis. O objetivo deste trabalho foi avaliar a
prevaléncia da SM e fatores de risco para DCV nessa populacdo através de uma analise
epidemioldgica retrospectiva transversal dos atendimentos realizados pela Base de Estudos do
Pantanal da UFMS durante os anos de 2010 a 2016. Os resultados demonstraram que essa
populacdo possui prevaléncia de SM de 40,7%, esse valor é considerado alto e superior a média
nacional. Ficou demonstrado também que a presenca da SM nessa populacdo foi associada a
presenca de outras disfuncionalidades metabolicas como o aumento de acido Urico, IMC e
colesterol ndo-HDL. E imprescindivel que os dados obtidos nesse trabalho norteiem as politicas
publicas através de medidas para a promocdo da APS nessa populacdo. Medidas de
conscientizacdo, orientacdo a praticas de atividades fisicas e alimentagdo balanceada sdo

implementacdes fundamentais para a reversdo desse quadro nessa populagéo.

Palavras-Chave: Atencdo Primaria a Saude, Sindrome Metabolica, Populacéo Rural, Saude da

Familia



ABSTRACT

Primary health care (PHC) is of fundamental importance when it comes to public health and
has the greatest health applicability in the Family Health Strategy (FHS). However, it is known
that SUS has not yet achieved complete success in trying to meet the health needs of families
living in rural areas. The study population, the riverside community of Passo do Lontra, is one
of those rural populations that has difficulty accessing health services. This population has
unhealthy lifestyle habits, which makes it predisposing to the development of metabolic
disorders. Metabolic Syndrome (MetS) is characterized by a set of pathophysiological
abnormalities associated with Cardiovascular Diseases (CVD). The appearance of MS has a
multifactorial nature, with aspects related to genetic and environmental factors, such as habits
related to lifestyle, physical activity and food routine. The study population, the riverside
community of Passo do Lontra, has unhealthy lifestyle habits. The objective of this study was
to evaluate the prevalence of MS and risk factors for CVD in this population through a cross-
sectional retrospective epidemiological analysis of the care provided by the Base of Studies of
the Pantanal of UFMS during the years 2010 to 2016. The results showed that this population
has a prevalence of MS of 42%, this value is considered high and higher than the national
average. It was also demonstrated that the presence of MS in this population was associated
with the presence of other metabolic dysfunctionalities, such as increased uric acid, BMI and
non-HDL cholesterol. It is essential that the data obtained in this work guide public policies
through measures to promote PHC in this population. Awareness measures, guidance on
physical activity practices and a balanced diet are fundamental implementations for the reversal

of this situation in this population.

Key words: Primary Health Care, Metabolic Syndrome, Rural Population, Family Health
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1. INTRODUCAO

A implementacéo das estratégias de atencdo primaria a saude (APS) contribui para uma
maior eficiéncia dos servigos de saude, reduzindo os custos, aumentando a eficiéncia e
promovendo a equidade (PAIM et al., 2011). A APS tem na Estratégia de Saude da Familia
(ESF) a sua maior efetividade, sabe-se que a ESF contribui para a melhoria do acesso e
utilizacdo dos servicos de saude; reducdo de mortalidade; expansdo dos acessos a tratamentos
especificos e melhoria da equidade e eficiéncia do Sistema Unico de Satde (SUS) (MACINKO;
MENDONCA, 2018). O profissional farmacéutico ganha destaque dentro deste contexto, pois
0 mesmo contribui para a obtencao de melhores resultados clinicos e econémicos, assim como
também na melhoria de qualidade de vida dos usuéarios do SUS (PROVIN et al., 2010).

Apesar da ESF ter avancado muito nos altimos anos, estudos apontam que o SUS ainda
ndo logrou éxito total na tentativa de atender as necessidades de saude das familias que vivem
em areas rurais (CARNEIRO; PESSOA; TEIXEIRA, 2017). Essas populacbes enfrentam
alguns problemas muito graves, como a dificuldade de acesso aos servicos de salde. A
populacéo ribeirinha do Passo do Lontra é uma dessas comunidades. O Passo do Lontra é uma
pequena comunidade de aproximadamente 200 habitantes distante 315 km de Campo Grande,
capital do Estado, comunidade pertencente a regido de saude do municipio de Corumba,
localizada a 130 km de distancia. A populacdo possui 0 habito alimentar predisponente ao
desenvolvimento de agravos metabdlicos. Esse fato associado com o sedentarismo tornam a
populacdo em questdo uma forte candidata a sofrer com desordens fisioldgicas como a
Sindrome Metabdlica (SM) (TURECK, 2015).

A SM ¢é um transtorno metabolico complexo, que ndo é considerada um agravo de saude
primario, mas € a somatoria de diversos fatores que quando presentes desencadeiam um quadro
fisiologico grave. As alteracdes fisiologicas mais importantes relacionadas a SM s&o:
adiposidade central, dislipidemia, hipertensdo arterial sistémica e diabetes mellitus (ARAUJO
et al., 2011). O quadro de SM é importante clinicamente pois individuos com SM possuem
risco aumentado em 2 a 3 vezes de desenvolverem problemas cardiacos em comparagdo com
pessoas normais (MARIANO et al., 2014), elevando a mortalidade geral e cardiovascular
(LEITAO; MARTINS, 2012). Individuos com SM tém chances de morrer aumentada em duas
vezes, independente da causa, tendo também cinco vezes mais propensdo a desenvolver
Diabetes mellitus tipo 2 (NETO et al., 2017). Sua ocorréncia significa um risco maior do que o
previsto por seus componentes quando analisados individualmente. (SAMSON; GARBER,
2014)
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(ALBERTI et al., 2009)
De acordo com os critérios revisados do National Cholesterol Education Program -
Adult Treatment Panel 111 (NCEP-ATP II1), Alberti (2009) elenca os critérios diagnosticos:

a SM é diagnosticada na presenca de trés ou mais dos seguintes
componentes: deposi¢do central de gordura (circunferéncia abdominal > 102 c¢cm para
homens e > 88 cm para mulheres), niveis elevados de triglicerideos (= 150 mg/dl),
baixos niveis de HDL colesterol (< 40 mg/dl para homens e mulheres), hipertensdo
arterial (pressao arterial sistolica [PAS] > 130 mmHg e/ou pressdo arterial diastolica
[PAD] > 85 mmHg e/ou tratamento para hipertensdo arterial) e hiperglicemia
(glicemia de jejum > 100 mg/dl)

Esses critérios foram atualizacdo com a publicacdo da atualizacdo da Diretriz Brasileira
de Dislipidemias e Prevencdo da Aterosclerose, de 2017, que considera niveis de HDL
colesterol baixos para ambos 0s sexos quando sdo menores que 40 mg/dl. Essa concepg¢do que
utilizamos nesse trabalho. (Atualizacdo da Diretriz Brasileira de Dislipidemias e Prevencao da
Aterosclerose — 2017).

E relatado que a presenca de SM esta relacionada ao aumento de &cido Grico sérico nos
pacientes com esta sindrome (BARBOSA, 2011). O excesso de acido Urico sérico decorrente
de hiperuricemia persistente pode gerar o acimulo de cristais de urato monossédico em
articulacGes, tecido sinovial, ossos e pele, ocasionando o quadro de gota (BARDIN;
RICHETTE, 2014). E notavel a existéncia de uma relacio positiva entre a presenca de altos
niveis de acido Urico e os fatores de risco cardiovascular metabdlico (SERRANO et al., 2019).

A SM esté associada a um risco aumentado de doenga renal crénica (KURELLA; LO;
CHERTOW, 2005); a diminuicao da capacidade respiratoria devido a doenca pulmonar (ODA,
2009); a disfuncao autonémica ou frequéncia cardiaca em repouso (ODA, 2014). Foi verificado
também que o risco de ocorréncia de neoplasias aumenta na presenca de SM. (BATTELLI et
al., 2019), assim como também nos distdrbios neurodegenerativos, como a doenca de
Alzheimer (PISTOLLATO et al., 2015) e a esquizofrenia (CASTILLO et al., 2016). Foi
observado também que SM é um fator de risco que influencia a progressao e o prognostico do
COVID-19 (COSTA et al., 2020).

A incidéncia de SM aumentou globalmente nas Gltimas duas décadas, fazendo com que
essa condicdo viesse a se tornar um problema global de salude publica. Em termos

epidemioldgicos estima-se que um quarto da populacdo mundial tenha SM, com mais de um
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bilhdo de pessoas afetadas ao redor do globo, sendo cerca de trés vezes mais comum que o
diabetes (SAKLAYEN, 2018). Estudos sugerem uma alta prevaléncia de SM na populagéo
adulta brasileira. (DE CARVALHO et al., 2013).

O tratamento do quadro clinico da SM objetiva diminuir os riscos de doenca
cardiovascular e a ocorréncia do diabetes mellitus tipo 2. Ja se conhece que a préatica de
atividades fisicas combinadas a intervengdes nutricionais possuem uma taxa duas vezes maior
de reversdo do quadro da SM em comparacdo com intervencdes de controle (YAMAOKA,;
TANGO, 2012). Entender a situacdo da SM nessa populacdo é fundamental para que medidas
sanitarias possam ser implementadas visando o aprimoramento da condigdo sanitaria especifica

dessa populacao.
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2 REVISAO DA LITERATURA

2.1 Atencao Primaria a Saude

A atencdo Priméaria a Satde (APS) possui importancia fundamental quando se trata de
satide publica. E largamente conhecido pela literatura que a implementacio das estratégias de
APS contribuem de grande forma para uma maior eficiéncia dos servigos de saude, reduzindo
0s custos, aumentando a eficiéncia e promovendo a equidade (PAIM et al., 2011). Sistemas de
salde que tem uma atencéo bésica organizada, que facilitam o acesso aos usuarios através de
uma rede sélida e fortalecida, tendem a apresentar resultados melhores em relagdo a
hierarquizacdo de suas estruturas, garantindo uma maior efetividade dos sistemas de saude.
(MACINKO; HARRIS, 2015)

E relatado que altas taxas de internagdes sdo observadas em localidades que possuem
uma menor cobertura dos programas de atencdo basica, e que a reducéo de internacbes pode
ser alcancada através de um bom acesso a uma atencao primaria de qualidade (PERES et al.,
2012).

2.2 Estratégia de Saude da Familia

A APS passou por diversos processos de desenvolvimento no Brasil, desde os anos 1920
(ARANTES; SHIMIZU; MERCHAN-HAMANN, 2016). Diversas tentativas de inovacio
surgiram afim de tornar o sistema mais eficaz, mas 0 marco mais importante dentro da atencéo
bésica foi o surgimento do Programa de Saude da Familia (PSF) em 1994, devido a sua
abordagem mais abrangente em relagdo as condi¢des de salde da populacdo (MENDES, 2012).

Posteriormente o PSF passou a ser denominado de Estratégia de Saude da Familia
(ESF), devido a sua capacidade de orientar e conduzir as politicas publicas de satde em direcdo
as necessidades especificadas de cada populagdo. A ESF possui principios que orientam o seu
planejamento, sendo eles: foco na pessoa/familia, o vinculo com o usuério, a integralidade e a
coordenacgdo da atencgdo, a articulacdo a rede assistencial, a participacdo social e a atuacéo
intersetorial (GIOVANELA et al., 2009).

Estudo realizado apontou que o0 avango da atengdo primaria e a expansao da ESF resulta
em diversos efeitos como a melhoria do acesso e utilizagdo dos servigos de saude; reducao de
mortalidade; expansdo dos acessos a tratamentos especificos e melhoria da equidade e
eficiéncia do Sistema Unico de Satde (SUS) (MACINKO; MENDONCA, 2018).
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2.3 A importéncia do Farmacéutico na Estratégia de Saude da Familia

A ESF conseguiu se expandir por todo o territério nacional, tornando-se entdo a
principal porta de entra no SUS. A equipe de ESF é composta desde 2004 por um enfermeiro,
um auxiliar de enfermagem e pelo menos quatro agentes comunitérios de saide, além de
profissionais de satde bucal. (MALTA et al., 2016). Muito embora o farmacéutico nao faca
parte da equipe nuclear da ESF, conforme a necessidade de cada regido, ele pode ser
acrescentado a equipe.

O farmacéutico dentro da equipe multiprofissional da ESF assume dimensdes
importantes, principalmente no campo da assisténcia farmacéutica. A atuacdo desse
profissional também se traduz em uma obtencdo de melhores resultados clinicos e econémicos,
assim como também na melhoria de qualidade de vida dos usuarios do SUS. A sua atuacéo faz
com que a atencdo para a terapia farmacoldgica seja também mais percebida por toda equipe.
(PROVIN et al., 2010).

Todas essas percepc¢des sdo relatadas por equipes multiprofissionais quando se tem a
presenca do profissional farmacéutico integrando a equipe. Muito embora sua importancia
dentro da equipe multiprofissional seja reconhecida, ainda sdo necessarios esforgos no sentido
de potencializar sua atuacdo dentro da ESF. A falta de recursos dos municipios ainda continua
sendo um fator impeditivo que inviabiliza sua maior insercdo nessas equipes. (DA SILVA,;
TORRES, 2019)

2.4 Avancgos da Estratégia de Saude da Familia

Embora a ESF fosse entdo a plataforma de atendimento mais abrangente criada dentro
do Sistema Unico de Salde (SUS), algumas lacunas no atendimento a populagio ainda se
faziam presentes. Devido ao Brasil ser um pais de dimensdes continentais, populagdes mais
distantes e longinguas dos grandes centros ficavam, na pratica, fora da area de cobertura da ESF
(PESSOA; ALMEIDA; CARNEIRO, 2018).

A partir dessa necessidade o Ministério da Saude apresenta a Politica Nacional de Saude
Integral das Popula¢des do Campo e da Floresta (PNSIPCF), instituida pela Portaria n° 2.866,
de 2 de dezembro de 2011, aprovada na 142 Conferéncia Nacional de Saude. Essa politica foi a
evolucéo do Grupo da Terra, criado no ano de 2005 por meio da Portaria n° 2.460. (BRASIL,
2014).
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A PNSIPCF visa contemplar o principio da equidade para essas populagdes. Esse olhar
individualizado ganha importancia devido as especificidades observadas dentro de cada
populacédo. Cada populacdo tem sua histdria, seus costumes, sua cultura e seus habitos, iniciar
uma abordagem de satde sem compreender essas realidades contribui para a ineficiéncia dos
servicos de saude.

O censo brasileiro realizado em 2010 indicou que 15,6% da populago viviam em areas
rurais (CENSO BRASILEIRO, 2010). Reconhecer esse Brasil rural e € muito importante para
gue a APS alcance todos os recénditos do SUS, promovendo entdo sua universalidade, equidade

e integralidade.

2.5 Dificuldades de acesso das Populacées do Campo e da Floresta

Os avancos da implementacdo da ESF e da Politica Nacional de Saude Integral das
Populagdes do Campo e da Floresta (PNSIPCF) sdo inquestionaveis, porém infelizmente ainda
ndo se pode dizer que todos os problemas foram sanados. Estudos apontam que o SUS ainda
ndo logrou éxito total na tentativa de atender as necessidades de salde das familias que vivem
em éareas rurais (CARNEIRO; PESSOA; TEIXEIRA, 2017).

Essas populagfes enfrentam alguns problemas muito graves, como a dificuldade de
acesso aos servicos de saude, falta de cobertura de agentes comunitarios de saude, falta de
cobertura da ESF e do Ndcleo de Apoio a Salde da Familia (NASF). Somam-se a isso 0s
problemas de acesso aos equipamentos de salde,a cobertura insatisfatéria do Programa
de Agentes Comunitarios de Saude/PACS, cobertura insuficiente da Estratégia de Saude da
Familia (ESF) e do Nucleo de Apoio a Saude da Familia (NASF). (DIMENSTEIN, 2018).

Outro fator agravante é falta de disponibilidade de profissionais de salde para atuarem
nessas areas rurais, onde o quadro ainda se mostra deficitario mesmo com a implantacéo de
programas governamentais de fomento (MALTA et al, 2016). Movimentos populares afirmam
que a atual estrutura da ESF é insuficiente para atender a todas as demandas das populac¢des
ribeirinhas (PESSOA, 2015). A Politica Nacional de Atencdo Béasica (PNAB) reconhece a
necessidade de um suporte diferenciado para essas popula¢ées (BRASIL, 2017). Os avancos
conquistados até o0 momento foram muito importantes, mas ainda existem grandes desafios a

serem superados para que a APS seja integralmente estabelecida nesses contextos.

2.6 A comunidade do Passo do Lontra
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O Passo do Lontra € uma pequena comunidade de aproximadamente 200 habitantes
entre adultos e criancgas, distante 315 km de Campo Grande, capital do Estado, comunidade
pertencente a0 municipio de Corumba4, localizada a 130 km de distancia. Esta localizada as
margens do rio Miranda e da estrada-parque Pantanal. A cidade mais préxima deste povoado é
a cidade de Miranda, a 113 km de distancia. Essa regido é pertencente ao Pantanal do Estado
de Mato Grosso do Sul. Na regido esta instalado o Centro de Pesquisas da Universidade Federal

do Mato Grosso do Sul. O pesquisador Oliveira (2017) situa precisamente a geografia do local:

“O Passo das Lontras situa-se as margens do rio Miranda, a nove quilémetros
do Buraco das Piranhas junto a BR-262. Tem sido considerado um dos pontos de
referéncia para pescadores e ecoturistas da Estrada-Parque Pantanal. A comunidade
ribeirinha, [...] possui em torno de 30 moradias que abrigam cerca de 264 pessoas.
Distante 130 quilémetros de Corumba e 113 quildmetros de Miranda, a comunidade
permanece em situacdo de relativo desamparo, especialmente no acesso a
infraestrutura de servicos coletivos basicos” (OLIVEIRA, 2017).

A regido foi povoada principalmente devido ao ramo da pecuaria, que atraiu moradores
para regido, posteriormente com o desenvolvimento do turismo na regido, mais familias se
estabeleceram para buscarem nesse ramo o0 seu sustento. A comunidade é composta a de pessoas
com baixa renda, que prestam servigos de baixos custos aos proprietarios das pousadas e
ranchos de pesca. (RIBEIRO, 2018). A comunidade é marcada também por uma baixa
escolaridade, com 69% dos moradores tendo ensino fundamental incompleto (COSTA et al.,
2017).

2.7 Regido de Saude da comunidade do Passo do Lontra

O Plano Diretor de Regionalizacdo (PDR) do Estado do Mato Grosso do Sul foi
proposto para promover a descentralizacdo de recursos tecnologicos e a reducdo de grandes
deslocamentos dos usuarios para outras regides de satde. O estado do Mato Grosso do Sul esta
dividido em 4 regides e 11 microrregifes de saude. As regides de saude sdo: Corumba, Campo
Grande, Dourados e Trés Lagoas, e as microrregides de saude sdo: Corumba, Coxim, Campo
Grande, Aquidauana, Paranaiba, Trés Lagoas, Jardim, Dourados, Nova Andradina, Ponta Pord
e Navirai (MATO GROSSO DO SUL, 2015). A comunidade do Passo do Lontra faz parte da

regido de saude de corumba.
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Microrregides
1.Corumbé
2.Coxim
3.Campo Grande
4.Aquidauana
5.Paranaiba
6.Trés Lagoas
7.Jardim
8.Dourados
9.Nova Andradina
10.Ponta Pora

11. Navirai

Figural: Mapa do Mato Grosso do Sul com detalhamento das microrregifes de satude, Campo
Grande, MS, 2019 (CAMPOS, 2019)

A Estratégia da Saude da Familia é hoje a principal forma de organizacdo dentro da
atencdo basica, e é formada atualmente por um conjunto de estratégias criadas pelo Ministério
da Saude como: ESF - Estratégia de Saude da Familia e NASF — Ndcleos de Apoio a Salude da
Familia. (MATO GROSSO DO SUL, 2015).

A regido de corumbé possui 104.912 habitantes, e € composta por 27 equipes ESF e 2
NASF1. MATO GROSSO DO SUL, 2015), resultando em uma estimativa de 88,79% de
cobertura da populagéo pelas ESF. Apesar dos esforgos dos governantes para suprir a demanda
de toda a populacgéo, sabe-se que a mesma ainda ndo é suficiente, ainda mais para populacdes
distantes da capital. A comunidade ribeirinha do passo do lontra tem dificuldades em relagéo
a0 acesso aos Servicos de saude, comprometendo a adesao ao tratamento e 0 seguimento eficaz
de sua condicdo clinica. Embora a comunidade pertenca ao municipio de corumbg, a mesma
dista 113 km do municipio de Miranda, o que faz com que essa cidade também tenha
importancia no cendrio de atencdo a saude dessa comunidade. Embora corumba e Miranda
sejam municipios proximos, devido a sazonalidade da populacdo, muitas vezes o contato com

a profissionais de saude é realizado somente com projetos de extensdo realizados na
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comunidade. Essa comunidade é considerada atipica e sazonal devido a concentracdo de
moradores variar conforme a época do ano, a depender do fluxo de turistas. Em periodos onde
0 turismo esta em baixa temporada ha o deslocamento de moradores para cidades proximas em
busca de fontes alternativas de renda. (COSTA et al., 2017)

Tendo em vista essa realidade é de fundamental importancia o desenvolvimento de
projetos que mapeiem a real condicdo de saude da populacéo ribeirinha do passo do lontra, de
forma a munir o servico de saude local com informacdes estratégicas para que medidas
interventivas especificas possam ser implementadas. Com o intuito de contribuir para o
desenvolvimento da regido, a Universidade Federal de Mato Grosso do Sul (UFMS),
desenvolve atividades de ensino, pesquisa e extensdo na regido do Passo do Lontra, onde fica
localizada a sua base de estudos. Os projetos ali realizados consistem de cursos e treinamento
nas diferentes areas do conhecimento relativos ao Pantanal. Esse trabalho foi desenvolvido a

partir de projeto de extensdo da UFMS com essa populagéo.

2.8 Sindrome Metabdlica

A sindrome metabodlica (SM) ndo é uma doenca de caracterizacdo primaria, mas € um
termo que define um conjunto de alteragdes metabdlicas. Esse conjunto de alteracdes ja foi
associado ao longo dos anos a diversas nomenclaturas como sindrome X, sindrome de Reaven,
sindrome dismetabdlica X, quarteto mortal, sindrome de resisténcia a insulina e sindrome
plurimetabdlica. (SAMSON; GARBER, 2014)

A SM pode ser definida como um transtorno complexo, caracterizado pelo conjunto de
fatores de risco associados a maior morbimortalidade cardiovascular (MAURER et al., 2016,
p.56). Sua ocorréncia costuma ser paralela a incidéncia de obesidade e incidéncia de diabetes
tipo 2, muito embora a obesidade n&o seja um sindnimo de SM (SAKLAYEN, 2018). E baseada
em um conjunto de alteraces fisioldgicas e patologicas, dentre elas, as que se sobressaem como
mais importantes, estdo: adiposidade central, dislipidemia, hipertensdo arterial sistémica e
diabetes mellitus (ARAUJO et al., 2011). A presenca de SM significa um risco maior do que
0 previsto por seus componentes quando analisados individualmente. (SAMSON; GARBER,
2014)

Sua associagdo com a doenca cardiovascular é inegavel, elevando a mortalidade geral e
cardiovascular (LEITAO; MARTINS, 2012). A literatura demonstra que individuos com SM
possuem risco aumentado em 2 a 3 vezes de desenvolverem problemas vasculares e cardiacos

em comparagdo com pessoas normais (MARIANO et al., 2014), representando dessa forma um
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grande problema de Saude Publica, sendo responsavel por 7% dos 6bitos globais (ARAUJO et
al., 2015).

Segundo estudos recentes, pessoas com SM tém chances de morrer aumentada em duas
vezes, independente da causa, tendo também cinco vezes mais propensao a desenvolver
Diabetes mellitus tipo 2. (NETO et al., 2017). O aparecimento da SM em um individuo possuli
natureza multifatorial, tendo aspectos ligados a fatores genéticos (enddgenos) e também
ambientais (exdgenos), como habitos relacionados ao estilo de vida, préatica de atividade fisica
e qualidade alimentar e nutricional. (TURECK, 2015). Estudos revelam que a incidéncia da SM
tende a aumentar de acordo com a idade, visto que as alteracGes fisioldgicas que advém do
envelhecimento possuem pontos em comum nas altera¢fes bioquimicas da SM (STOUT et al.,
2017). A incidéncia da SM vem aumentando ndo sé pelo prolongamento da vida, mas também
possivelmente pela maior demanda e oferta de alimentos industriais, juntamente com a reducéo
da atividade fisica, que favorecem o desenvolvimento de doencas cardiovasculares
(BATTELLI et al, 2019). Estudos fortalecem a associacéo significativa entre permanecer ou se
tornar inativo fisicamente e maior chance de desenvolver sindrome metabdlica. (SANTOS et
al., 2020).

Em termos epidemioldgicos estima-se que um quarto da populacdo mundial tenha SM,
com mais de um bilhdo de pessoas afetadas ao redor do globo, sendo cerca de trés vezes mais
comum que o diabetes (SAKLAYEN, 2018), representando um quadro clinico de grande

importancia para a Atencdo primaria a saude (APS).

2.9 Diagnostico da Sindrome Metabolica

No decorrer dos anos existiram diversas tentativas por diversos grupos de se estabelecer
quais seriam os critérios utilizados para caracterizar o diagnéstico da SM. (WEN et al., 2015).
No ano de 1998 foi feita a definicdo inicial da SM pela Organizacdo Mundial da Saude (OMS),
onde aumento da glicose no sangue era o fator base. Foi enfatizado a evidéncia de resisténcia a
insulina para o diagnostico. O documento era direcionado principalmente para a classificagdo
e diagndstico do diabetes mellitus tipo 2, e continha uma pequena se¢do reservada para a
discussdo sobre SM (ALBERTI; ZIMMET, 1998).

Dessa concepcdo glucocéntrica de SM da OMS, evoluimos para o critério do National
Cholesterol Education Program - Adult Treatment Panel 11l (NCEP ATPIII), em 2001. O
material foi publicado inicialmente como orientacdo para a terapia de redugéo do colesterol

ruim (LDL), como forma de prevencédo de doenga cardiaca coronariana e a SM foi observada
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como um objetivo adicional da diminui¢do do LDL, o que em conjunto poderia reduzir o risco
de doenga coronariana. De acordo com os critérios da NCEP ATPIIl a glicemia ndo é
considerada um fator imprescindivel para o diagndstico de SM, visto que, a obrigatoriedade da
disfuncdo relacionada a glicose, apresentada inicialmente, subestimava muitos casos do
diagndstico por ndo considerar os outros tantos fatores de risco presentes no individuo
(AZAMBUJA et al., 2015).

Os critérios da NCEP ATPIII apresentaram maior aplicabilidade na préatica clinica, pois
ndo necessitam de teste oral de tolerancia a glicose, como o critério da OMS, sendo adotados
pela | Diretriz Brasileira de Diagnoéstico e Tratamento da Sindrome Metabdlica (I Diretriz
Brasileira de Diagndstico e Tratamento da Sindrome Metabolica, 2006). Posteriormente, com
a comprovacao de evidéncias da relacao entre obesidade central e risco cardiovascular, ocorreu
uma tendéncia de valorizar mais esse componente diagnostico para a SM. Assim, em 2005, a
International Diabetes Federation (IDF) reconheceu um novo pardmetro na definicéo de SM,
onde o valor da circunferéncia abdominal, que representa a obesidade central, foi tido como
indispensavel para o diagnostico de SM. (ALBERTI; ZIMMET; SHAW, 2005)

Como o conceito de SM estava em construcdo e em constante evolucgdo, essa defini¢éo
foi criticada por sua abordagem em relacéo a circunferéncia abdominal pelo Dr. Reavan, que
havia inicialmente descrito a SM, colocando a resisténcia insulinica como fator determinante
(REAVEN, 2006).

Essa constante evolucdo nos critérios de defini¢cdo da SM foi se avolumando até que em
2009 foi emitida uma declaracdo entre varias entidades com o objetivo de harmonizar os
critérios definidores de SM, promulgada juntamente pela International Diabetes Federation
(IDF); American Heart Association (AHA); National Heart, Lung and Blood Institute (NHLBI)
e outras entidades. Esse parecer foi dado tendo como base os critérios da NCEP-ATP I, que
foram ent&o atualizados (ALBERTI et al., 2009)

Ap0s revisdo dos critérios do NCEP-ATP Il a SM é diagnosticada na presenca de trés
ou mais dos seguintes componentes: deposicao central de gordura (circunferéncia abdominal >
102 cm para homens e > 88 cm para mulheres), niveis elevados de triglicerideos (> 150 mg/dl),
baixos niveis de HDL colesterol (< 40 mg/dl para homens e < 50 mg/dl mulheres), hipertensdo
arterial (pressdo arterial sistolica [PAS] > 130 mmHg e/ou pressao arterial diastolica [PAD] >
85 mmHg e/ou tratamento para hipertensdo arterial) e hiperglicemia (glicemia de jejum > 100

mg/dl). A evolugdo da definicdo do diagndstico da SM se encontra na tabela 1 abaixo:

TABELA 1 — HISTORICO DA EVOLUCAO DOS CRITERIOS DE DEFINICAO DA
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CONDICAO OMS NCEP: IDF AHA/NHLBI/IDF
1998 ATPIII 2005 2009
2001
INSULINA GLI alterada e Trés ou mais Trés ou mais dos
mais dois dos dos seguintes seguintes itens:
fatores abaixo: itens:
OBESIDADE Obesidade C.A> 102 em IMC > 30 kg C.A alterada
abdominalou  homense>88 m2ouC.Ae (populacéo e Pais
IMC >30kg em mulheres mais dois dos especifico)
m2) fatores abaixo.
GLICOSE GLI alterada GLI no plasma GLI no GLI no plasma
ou DM2 em jejum >110 plasma em >100 mg/dl ou
mg/dl. jejum >100 tratamento para
mg/dl. diabetes
Pressdo PA >140/90 PA >130/85 PA >130/85 PA > 130/85
Arterial mmHg mmHg mmHg ou anti- mmHg ou anti-
hipertensivos hipertensivos
TRI TRI>150mg/ TRI >150mg TRIs>150 TRI >150 mg/dl
dl ou em / dl ou em mg/dlouem  ouem tratamento
tratamento tratamento tratamento
HDL-C HDL-C<40mg HDL-C: <40 HDL-C: <40 HDL-C: <40 mg/dI
/ dl para mg / dl para mg/dl para para homens, <50
homens, <50 mg  homens, <50 homens, <50 mg/dl para
/ dl para mg / dl para mg/dl para mulheres ou em
mulheres mulheres mulheres ou tratamento.
em tratamento.
OUTROS Excregédo de
albumina
alterada

Legenda: HDL- C: HDL — Colesterol; TRI: Triglicérides; P.A: pressdo arterial; GLI:
concentracdo plasmatica de glicose; DM2: diabetes mellitus tipo 2; IMC: indice de massa
corporal.

O diagnostico da SM ainda e realizado segundo os critérios de 2009, com uma pequena
modificacdo. A atualizacdo da Diretriz Brasileira de Dislipidemias e Prevencdo da
Aterosclerose, de 2017, considera niveis de HDL colesterol baixos para ambos os sexos quando
sdo menores que 40 mg/dl, e foi essa concepcgédo que utilizamos nesse trabalho. (Atualizacdo da
Diretriz Brasileira de Dislipidemias e Prevencdo da Aterosclerose — 2017).

A investigacdo clinica e laboratorial € fundamental para se chegar diagnostico da
sindrome metabdlica (SM), além de ser de suma importancia para prevenir a instalacdo e
evolucdo dessa sindrome. (AZAMBUJA et al., 2015). O objetivo é confirmar o diagndstico e

verificar a presenca de fatores de risco cardiovasculares associados.
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2.10 Desdobramentos da Sindrome Metabdlica

Além do proprio quadro SM, que consiste em uma alteracdo metabolica prejudicial em
diversos fatores, esse quadro leva a outros desdobramentos e desordens metabdlicas
(SAMSON; GARBER, 2014). O aumento da concentracdo de &cido Urico no sangue esta
correlacionado a presenca da sindrome metabdlica, apesar de ndo ser incluida como um critério
de diagnostico. O mecanismo exato que provoca a elevacdo do &cido drico na SM ainda néo é
conhecido. No entanto, alguns estudos tém mostrado que niveis elevados de triglicérides, um
dos fatores da SM, estdo relacionados com a hiperuricemia, podendo ser devido a um aumento
do requerimento de NADPH para a sintese de novo de &cidos graxos nos individuos obesos,
aumentando a producdo de acido urico (SILVA et al., 2015).

O &cido urico é um composto nitrogenado (CsHaN403/2,6,8-triidroxipurina), encontrado
em pequenas quantidades na urina dos mamiferos. Em humanos, é o produto principal do
catabolismo de nucleosideos purinicos, adenosina e guanosina. A formacdo do &cido Urico
ocorre a partir da quebra da adenosina e guanosina (purinas) via hipoxantina a xantina e entédo
a acido drico, por meio da xantina oxidase (GRASSI et al., 2013).

A taxa de sintese diaria do acido urico é de aproximadamente 400mg, e as fontes da
dieta contribuem para outros 300mg. A elevacdo do acido Urico (hiperuricemia) é constatada
por suas medicOes séricas, quando acima de 6,0 mg/dl em mulheres e acima de 7,0 mg/dl nos
homens. (BURTIS et al., 2016).

O excesso de acido Urico sérico decorrente de hiperuricemia persistente pode gerar o
acumulo de cristais de urato monossédico em articulacBes, tecido sinovial, 0ssos e pele,
independentemente da presenca ou auséncia de manifestacdes clinicas (BARDIN; RICHETTE,
2014). Esse quadro clinico é denominado gota. Além da gota, a associacgao entre a hiperuricemia
é também classicamente relacionada a deterioragdo da funcédo renal (SONODA et al., 2011).

Além das tradicionais patologias causadas pelo aumento dos niveis séricos de acido
arico, outras associagdes entre o acido Urico sérico e demais doencas vem sendo relatadas, como
hipertensdo arterial (WU et al., 2017); resisténcia insulinica e diabetes mellitus tipo 2.
(JURASCHEK et al., 2014), desenvolvimento e a progressdo de doengas cardiovasculares
(PARK et al., 2014). E notavel a existéncia de uma relacdo positiva entre a presenca de altos
niveis de acido Urico e os fatores de risco cardiovascular metabdlico (SERRANO et al, 2019).
A hiperuricemia é um risco para doencas cardiovasculares e metabolicas (MA et al., 2020).
Essa associacdo entre doencas cardiovasculares e o &cido Urico é relatada em diversos estudos

epidemioldgicos. Entretanto, o &cido Urico ndo e considerado um fator de risco cardiovascular
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independente, configura um fator adicional relacionado & SM e doencas cardiovasculares, pela
presenca de outras condigdes, como dislipidemia, obesidade, hipertensdo, e resisténcia a
insulina (RODRIGUES et al., 2012).

Além da hiperuricemia a presenca da SM pode desencadear outros agravos
fisiopatologicos. SM esté independentemente associada a um risco aumentado de doenca renal
crénica incidente em individuos com e sem diabetes (KURELLA; LO; CHERTOW, 2005); a
diminuicdo da capacidade respiratoria devido a doenca pulmonar (ODA, 2009); a disfuncédo
autondmica ou frequéncia cardiaca em repouso (ODA, 2014). Foi verificado também que o
risco de malignidade aumenta na presenca de SM ou diabetes tipo 2, com uma relacdo linear
entre o risco de cancer e os niveis plasmaticos de insulina (NICOLUCCI, 2010). Estudo recente
verificou a correlacdo entre SM e a malignidade, concluindo que SM e cancer ttm em comum
inflamacédo cronica e estresse oxidativo, que estdo constantemente associados a alteragdes
metabdlicas e sdo um terreno adequado para o inicio e progressao da neoplasia. (BATTELLI et
al., 2019).

Foi sugerido também a associacdo entre SM e disturbios neurodegenerativos, como a
doenca de Alzheimer (PISTOLLATO et al., 2015) e a esquizofrenia (CASTILLO et al., 2016)
Como visto, a SM é um quadro metabolico que deixa o individuo susceptivel a desenvolvimento
de outras comorbidades. Estudo recente verificou que a SM é um fator de risco que influencia
a progressao e o prognéstico do COVID-19 (COSTA et al, 2020).

2.11 Prevaléncia da Sindrome Metabdlica

A incidéncia de SM aumentou globalmente nas ultimas duas décadas, fazendo com que
essa condicdo viesse a se tornar um problema global de satde publica. Sua ocorréncia costuma
ser paralela a incidéncia de obesidade e incidéncia de diabetes tipo 2. A prevaléncia da SM
varia de acordo com o critério diagnostico utilizado, a etnia, a idade, o sexo e o grupo avaliado.
Tendo em vista esse panorama, diversos estudos tém sido desenvolvidos com a intencdo de
identificar a prevaléncia da SM em diversos locais (NETO et al., 2017).

O brasil € um pais de dimensdes continentais que possui diversas realidades sociais. Nas
ultimas décadas o pais sofreu diversas mudancas socioeconémicas e demograficas, devido a
transicdo em muitos lugares do estilo de vida rural para o urbano. Em relacdo a SM ainda séo
escassas as investigacoes de base populacional analisando a prevaléncia e os fatores associados
a SM. Estudo de revisdo sistematica forneceu dados sobre a prevaléncia de SM na populacéo

adulta brasileira no ano de 2013, resultando em média ponderada da prevaléncia geral de SM
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de 29,6% (variacdo: 14,9% -65,3%), sugerindo uma alta prevaléncia de SM na populagéo adulta
brasileira. (DE CARVALHO et al., 2013).

O governo brasileiro langou em 2011 o Plano de A¢des para Enfrentamento das Doencas
Cronicas ndo transmissiveis (DCNT), que visava gerar informacdes e conhecimento sobre as
DCNT para a formulacédo de politicas de saude efetivas no combate a essas doencas (Ministério
da Saude, 2011). Deste plano surgiu entdo a primeira Pesquisa Nacional de Satde (PNS) voltada
a vigilancia de fatores de risco e protecdo de doencas crbénicas na populacdo brasileira
(SZWARCWALD et al., 2014). Estudo realizado em 2018 revisou os dados obtidos da PNS no
enfoque de determinar a prevaléncia da SM. Este estudo foi relevante devido a amostragem de
59.402 pessoas e encontrou prevaléncia de 8,9%, sendo significativamente maior entre as

mulheres em comparacao aos homens. (RAMIRES et al., 2018).

2.12 Correlagbes da Sindrome Metabdlica com a comunidade do Passo do Lontra

A populacdo tem por habito alimentar ingerir grandes quantidades de carne vermelha,
devido a disponibilidade desse elemento na regido, além do costume da ingestdo da gordura da
carne. O café da manha comumente é uma refeicéo reforcada, rica em gordura e em carboidratos
para suprir as necessidades do trabalho. (COSTA et al., 2017). Portanto, o habito alimentar
predisponente, associado com o sedentarismo referente a falta pratica de atividades fisicas
voltadas para a melhoria da sadde, tornam a populacdo em questdo uma forte candidata para o
desenvolvimento da SM, pois sabe-se que fatores como predisposicdo genética, sedentarismo e
alimentacédo inadequada colaboram para o seu desencadeamento (TURECK, 2015).

Conforme os estudos de prevaléncia da Sindrome Metabolica ja realizados e citados
acima, pode-se observar uma ampla variacdo da prevaléncia da SM nos diversos grupos
populacionais, indicando a necessidade de estudos locais que definam essas prevaléncias nas
diferentes populacgdes e etnias, ainda mais quando a populagao possui habitos predisponentes a
SM, como a populagdo do Passo do Lontra - MS, que dentre os habitos alimentares pode-se
observar a dieta rica em carne vermelha, com elevado percentual de gordura (um costume local
da populagéo) e baixo consumo de vegetais, e consequentemente reduzida ingestéo de fibras.
Isto ocorre devido a facilidade de obtencdo de carne bovina, pois a regido se caracteriza pela
criacdo de gado de corte e habitos alimentares peculiares da populacdo ocasionados pelo ciclo
de chuvas que dificulta cultivo de legumes e verduras.

Devido a importéncia das patologias tradicionais relacionadas ao acido urico e das que

recentemente vem sendo descobertas, além de outros fatores de risco cardiovascular
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relacionados a SM, torna-se relevante correlacionar a presenca da sindrome metabdlica nessa
populacédo de atividade social predisponente com os possiveis aumentos séricos de &cido drico,
para que medidas terapéuticas possam ser estabelecidas, assim também como medidas
profilaticas para prevenir esse quadro bioguimico, através de orientacdo sobre melhorias nos
habitos de vida e alimentares, contribuindo assim para a melhora do estado salde dessa
populagéo, atenuando entdo as consequéncias advindas da SM, da hiperuricemia e dos fatores
de risco cardiovascular associados.

Existem dificuldade no enfrentamento das Doencas Crénicas ndo transmissiveis em
comunidades rurais (PESSOA, 2015). O diagnoéstico epidemioldgico e situacional de cada
comunidade é de fundamental importancia para a atencdo primaria a saude, visto que serve
como base para 0 desenvolvimento de medidas de planejamento e prevencdo especificas para
cada comunidade. A populacdo ribeirinha do Passo do Lontra, por seu contexto particular,
inclui-se dentro dessa perspectiva. O desenvolvimento do projeto em pauta traduz-se no

aprimoramento da atencdo basica a salde para essa populacéo.

2.13 Tratamento da SM

A SM é caracterizada pela presenca de fatores de riscos evidentes, logo o manejo deve
ser o tratamento desses fatores de acordo com as diretrizes clinicas locais. Para pacientes com
SM, mas sem fatores de risco evidentes, o tratamento por meio de terapia de estilo de vida é
eficaz na reversdo da SM (LEAR, 2019)

O tratamento do quadro clinico da SM objetiva diminuir os riscos de doenca
cardiovascular e a ocorréncia do diabetes mellitus tipo 2. Para alcancar este objetivo orienta-se
a mudanca no estilo de vida, perda de peso e tratamento dos agravos clinicos como hipertenséo
e dislipidemias. Em muitos casos faz-se necessario a insercdo da terapia farmacoldgica, a
depender do quadro clinico do paciente. Muitos pacientes com SM estdo obesos ou com
sobrepeso, a reducéo do peso através de mudancas de habitos e implementacao de atividades
fisicas € uma parte importante da estratégia (SAMSON; GARBER, 2014).

Um estudo de metanalise observou que as atividades fisicas combinadas a intervengdes
nutricionais encontrou uma taxa duas vezes maior de reverséo do quadro da SM em comparacao
com intervencdes de controle (YAMAOKA; TANGO, 2012)

Estudo realizado no brasil, através de uma intervencgdo randomizada de aconselhamento

sobre estilo de vida, resultou em melhorias nas medidas de circunferéncia abdominal e pressao
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arterial dos participantes (SABOYA et al., 2017), outro estudo em pacientes com SM
demonstrou que a inser¢do de exercicios fisicos resulta em melhorias em um ou mais dos
componentes da SM (MARTIN et al., 2018).

Em relacdo ao campo da prevencéo é importante se observar que as intervencfes devem
ser direcionadas ao nivel da comunidade, adaptando-se a realidade cultural de cada localidade,
pois a mesma estratégia que é eficiente para um determinado grupo populacional, pode néo ser
para outro (LEAR, 2019), se as intervencdes ndo forem planejadas tendo por consideracéo as
realidades e preferéncias culturais, corre-se o0 risco de que a populacdo ndo se engaje no
processo (VLAAR et al., 2017).
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3.0BJETIVOS

3.1Geral

Avaliar a prevaléncia de Sindrome Metabolica e fatores de risco para a Doenca
Cardiovascular na populacéo ribeirinha do Passo do Lontra no Pantanal sul-mato-grossense, no
periodo de 2010 a 2016.

3.2 Especificos

- Coletar dados referentes a concentragdo sanguinea de glicose em jejum, acido urico, colesterol
total, colesterol HDL e triglicérides dos individuos durante os atendimentos realizados;

- Coletar dados referentes aos niveis de pressao arterial dos individuos durante os atendimentos
realizados;

- Definir obesidade abdominal e o indice de massa corporal (IMC) com base nos dados

coletados;



O Artigo “Prevalence of Metabolic Syndrome and its associated risk factors among
Passo do Lontra community at the Brazilian Pantanal”, a seguir, contém: metodologia,
resultados e discussao da dissertacao na integra.
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Abstract

The metabolic syndrome (MetS) is a complex of risk factors for cardiovascular disease,
and its incidence has increased globally over the past decades, causing this condition to
be currently a global public health problem. This syndrome increases the risk of diabetes
and cardiovascular disease. It was estimated that 20 to 35% of the world’s population
has MetS. However, the global prevalence ratios vary enormously, due mainly to social
and economic discrepancies. Despite the importance of MetS in the context of metabolic
and cardiovascular disease, few studies have described the prevalence of MetS and its
determinants among rural and vulnerable populations worldwide are still limited. In this
study, we aimed to determine the MetS prevalence and associated risk factors in a
riverside population living in Pantanal biome from Mato Grosso do Sul in Brazil, that has
difficulties in accessing health services. This investigation is a retrospective cross-
sectional study conducted from March 2010 to July 2016 in adult individuals (aged
18 years or older)) from riverside community of Passo do Lontra. MetS was defined
according to NCEP/ATP 1l1, 2001criteria. A total of 81 adult individuals, being 36
(44.4%) females and 45 (55.6%) males were enrolled. The overall MetS prevalence was
40.7% (33/81) with no gender difference. About risk factors analysis, the obese adults,
high BMI, or those adults who had hight levels of uric acid, non-HDL and VLDL
cholesterol, had higher chances of developing the syndrome. These findings provide
important evidence on the MetS prevalence as a public health problem, particularly for
Obese, dyslipidemic and hyperuricemic individuals. Our results reinforce an alarming

public health trend.

Keywords: Metabolic syndrome; abdominal obesity; dyslipidemia; hypertension.
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Introduction

Metabolic syndrome (MetS) is a cluster of metabolic conditions, that lead to
increase of cardiovascular disease (CVD), stroke and type 2 diabetes mellitus (T2DM).
The most widely accepted definition of MetS is given by the World Health Organization
(WHO), the European Group for the Study of Insulin Resistance (EGIR), and the National
Cholesterol Education Program — Third Adult Treatment Panel (NCEP ATP I1I) and
given as concomitant occurrence of at least three out of five abnormalities: abdominal
obesity, hyperglycemia (insulin resistance), hypertriglyceridemia, low HDL-cholesterol
and hypertension [1], [2].

The MetS occurrence has a multifactorial nature, having aspects linked to genetic
(endogenous) and also environmental (exogenous) factors, such as habits related to
lifestyle, physical activity and food and nutritional quality [1]. Studies show that
incidence of MetS tends to increase with age, because physiological changes that come
from aging have common points in biochemical changes of MetS [3]. The MetS
occurrence has been increasing not only due to the extension of life, but also due to the
greater demand and supply of industrial foods, together with the reduction in physical
activity, which favor the development of CVD [4]. Overall, MetS is closely linked to
overweight or obesity and inactivity. Studies strengthen the significant association
between remaining or becoming physically inactive and a greater chance of developing
metabolic syndrome [5].

During the past several decades, MetS prevalence has markedly increasing
worldwide [6]. The prevalence estimates vary widely based on the criteria used for the
definition of MetS and according to lifestyle of populations [7]. However, it was
estimated that 20 to 35% of the world’s population has MetS [8], [9]. For example, in the

United States nearly 35% of all adults and 50% of those aged 60 years or older were
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estimated to have the metabolic syndrome [10]; while, in Chinese adults the MetS
prevalence is 14.03% [11]. The MetS prevalence in the Brazilian adult’s population range
of 29.6 t0 38.4% [12], [13]. However, these ratios vary enormously between the Brazilian
states, due mainly to social and economic discrepancies. On addition, data on MetS
prevalence among rural and vulnerable populations in Brazil are still limited. Passo do
Lontra is a small community of approximately 264 inhabitants, located in a region
belonging to the Brazilian Pantanal biome, with difficulties in accessing health services.
The community is located on the banks of the Miranda River and the Pantanal Park Road,
far 315 km from Campo Grande, capital of the Mato Grosso do Sul state, Brazil. The
riverside community is composed of people with low income, who provide low-cost
services to the owners of inns and fishing ranches and with low education, about 69% of
the residents having incomplete primary education [14], [15].

It has been observed that rural communities have a high incidence of MetS, a fact
associated with the incorporation of higher consumption of high-calorie foods and lower
levels of physical activity [16] [17]. Thus, epidemiological and situational diagnosis is
important for primary health care, as it serves as a basis for the development of planning
and prevention measures. In this way, we aimed to determine the MetS prevalence and
associated risk factors in a riverside population living in Pantanal biome from Mato
Grosso do Sul, Brazil. Furthermore, we performed subgroup analyses stratified by gender
or anthropometric and laboratory parameters to clarify the MetS association with each

component.
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Materials and Methods
Study Design

This investigation was a retrospective cross-sectional study conducted from
March 2010 to July 2016 at the ‘‘Base de Estudos do Pantanal—BEP’’ [Pantanal Study
Base], located in the Passo do Lontra community at the Brazilian Pantanal in Mato Grosso
do Sul state [19°34°37"S e 57°00°42” W]. This study was approved by the ethics
committee of the HUMAP hospital from the Universidade Federal de Mato Grosso do

Sul — UFMS (CAAE: 69793917.0.0000.0021).

Data source and study population

This study included only data from individuals > 18 years old, whitout missing
information on record health database of university mission. This mission is an annual
extension programme that attempts to ensure essential healthcare to vulnerable
communities, development by UFMS professors, researchers and academic students.
Indigenous or quilombolas individuals were excluded from the study. Collected data were

grouped in a Microsoft Excel file, without identifying patient names.

Anthropometric and laboratorial measurements

The anthropometric data collected were: height, body weight, waist circumference
(WC), systolic blood pressure (SBP), diastolic (DBP) and BMI, which were obtained by
a trained nurse team. While, laboratory data were fasting plasma glucose (FPG),
triglycerides (TG), HDL-cholesterol, Total cholesterol, non-HDL cholesterol, LDL-
cholesterol, VLDL-cholesterol and uric acid (UA), which were determined from venous

blood sampling after overnight fasting.
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From the data of weight and height, the body mass index (BMI) was calculated
using the ratio between body weight in kilograms and height expressed in meters squared
(kg/m?), based on the procedures of the World Health Organization [18]. Healthy,
overweight and obesity groups were classified according to WHO BMI criteria, using
BMI cut-off values: (i) healthy BMI < 25 kg/m?; (ii) overweight BMI between 25 to 29.9
kg/m?; and (iii) obese BMI > 30 kg/m?. While, obesity is frequently subdivided into three
main categories, based on one’s BMI: (i) class 1: BMI of 30 to < 34.9; (ii) class 2: BMI

of 35 to < 39.9; and (iii) class 3: BMI > 40 [19].

Metabolic syndrome definition

MetS was defined as the concomitant presentation of at least three of MetS
parameters, defined by the National Cholesterol Education Program/Adult Treatment
Panel [2]: (i) abdominal obesity as measured by WC (cut-offs male > 102 c¢cm, female >
88 cm); elevated TG (>150 mg/dl or statins use); (iii) low HDL-c levels (< 40 mg/dl or
use of medication); elevated blood pressure or hypertension (HAS) (systolic/diastolic
>130/85 mmHg or use of antihypertensive medication); and (v) elevated FPG (>100

mg/dl or use of hypoglycaemic agents).

Statistical analysis

Results are presented as n (%) or mean and standard deviation (SD). The
association analysis between categorical variables with the presence or absence of MetS
was performed using the chi-square test or Fisher's test. The comparison among
quantitative variables (total cholesterol, LDL cholesterol, non-HDL cholesterol, VLDL
cholesterol, Al, and BMI) and the presence or absence of MetS was performed using the

Student's t-test or Mann-Whitney U test. For these variables, the Shapiro-Wilk normality
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test was applied. The other results of the evaluated variables were presented descriptively
in the form of tables. Linear regression was used to check whether the MetS trend is
significant. To analysis the non-parametric correlation between UA and quantitative
variables (BMI, body weight, Total cholesterol, VLDL-cholesterol, HDL-cholesterol,
FPG, WC, TG, SBP, DBP, LDL-cholesterol and non-HDL cholesterol) was used the
correlation Spearman, to help us understand how the variability of one can affect the
other. All data were analyzed using Jamovi statistical program, version 1.6 for Windows,

considering a significance level of p < 0.05.

RESULTS

A total of 81 adult individuals, being 36 (44.4%) females and 45 (55.6%) males
were enrolled in this study, which was equivalent to about 30% (81/264) from Passo do
Lontra community live-in at the Brazilian Pantanal. The characteristics of adults who
participated in the regular health check-up between 2010 to 2016 are presented in Table
1. The overall MetS prevalence in the studied population was 40.7% (33/81). According
to the number of diagnostic components of MetS, only 14.8% had zero components, and
3.7% had all five components. Among those with MetS diagnosis, the majority (30/33)
presented 3 or 4 components simultaneously (Table 1). Among anthropometric and
laboratory measurements, the majority presented mean above the cut-off values, such as
FPG, TG, female WC, SBP, total cholesterol and BMI values.

Throughout the survey, the general prevalence of metabolic syndrome increased
from 40% in 2010 to 60% in 2016, an absolute change of 20% over the 6 years, as one
can see in Supplementary Table 1 (Table S1). However, when performing a linear
regression analysis in the general population with MetS (dashed line in Figure 1), it was

observed that this potential increase was not significant (p=0.121; 95% CI: 0.378 - 2.38).
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On addition, when it was evaluated by gender, a trend is found with no statistical
significance; however, when observing the female group, there is a propensity for this
trend to be significant (p=0.069; 95% CI: 0.114 - 2.13) (Table S1).

Table 2 summarizes the association results between MetS prevalence and
categorical variables. There was no difference in MetS prevalence between gender (p-
value = 0.288). However, according to WHO BMI criteria, there was a significant
association between obesity and the presence of MS (p-value <0.001). There was also a
significant association between the obesity levels and MetS (p-value 0.034). In addition,
when comparing quantitative variables between adult individuals with or without MetS
(Table S2 and Figure 2), the results revealed a significant increase between uric acid
(Figure 2A), non-HDL cholesterol (Figure 2C), VLDL cholesterol (Figure 2D) and BMI
(Figure 2F). In contrast, there were no differences between LDL (Figure 2B) and Total
cholesterol (Figure 2E) in the studied group.

In a correlation analysis, UA was significantly and positively correlated with BMI
(p=0.417, p<0.001), body weight (p=0.509, p<0.001), VLDL-cholesterol (p=0.44,
p<0.001), WC (p=0.405, p<0.001), TG (p=0.435, p<0.001), SBP (p=0.252, p=0.02), and
non-HDL cholesterol (p=0.288, p=0.009), as shown in Supplementary Table 3 (Table

S3).

DISCUSSION

The overall MetS prevalence found for studied population was 40.7%. This ratio
was higher than those of previous reports (range from 29.6 to 38.4%) for general Brazilian
adult population [12], [13]. The MetS prevalence in this study was also higher than that
found in populations in other Latin American countries [20], such as in Colombia,

Venezuela, Peru and Mexico; as well also higher than the global estimate (20 to 35%)



©CO~NOOOTA~AWNPE

203

204

205

206

207

208

209

210

211

212

213

214

215

216

217

218

219

220

221

222

223

224

225

226

227

[8], [9]. It is important to highlight the high MetS prevalence and obesity found in the
riverside population studied. it's known, that the most vulnerable populations, from the
view point of health care coverage, have more frequently chronic conditions [21], such
as diabetes and hypertension, as well as MetS components and the metabolic syndrome
itself, corroborating our findings.

Overweight and obesity are associated with metabolic syndrome and abdominal
obesity, thereby increasing the risk of type 2 diabetes mellitus and cardiovascular diseases
[22]. Here, we showed that MetS and its components were significantly more frequent
among obese than healthy, mainly to 11 and 111 classes of obesity. Brazil has demonstrated
growing estimates of obesity and overweight, which, consequently, can increases the risks
of MetS development [23], [24], [25].

Studies have highlighted the association between MetS with greatest risk for CVD
[26], [27]. A study by Agarwal et al. [28] in an elderly population in the USA found a
1.71-times increase in the risk of cardiovascular disease for those with metabolic
syndrome. Changes in the lipid profile are a major risk factor for the CVD development
of cardiovascular and cerebrovascular diseases, such as atherosclerosis, brain stroke and
acute myocardial infarction. Our results suggest that, non-HDL and VLDL cholesterol
increases were associated to MetS. This is probably due to the poor diet and lack of
physical activity of the Passo do Lontra community.

MetS is often characterized by oxidative stress, a condition in which an imbalance
results between the production and inactivation of reactive oxygen species (ROS) [29].
Oxidative stress is thought to play a major role in the pathogenesis of a variety of human
diseases, including atherosclerosis, diabetes, hypertension, aging, Alzheimer's disease,
kidney disease and cancer [29], [30]. In addition, the obesity and its comorbidities have

been associated with oxidative stress [30], [31].
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Another risk factor that we would like to highlight is elevated uric acid. Under
normal conditions, UA is the main antioxidant in plasma. However, when there is an
increase in their circulating levels, cardio metabolic diseases may develop. Uric acid is
responsible for 60% of the plasma elimination of ROS [32], [33]. Our data showed an
association between increased uric acid values and MetS, which suggests that the increase
in AU could be a compensatory mechanism for ROS neutralization in MetS, which on
the other hand may contribute to the pathogenic process of MetS. Corroborating our
findings, other studies have also shown an association between UA concentration and
MetS [34], [35], [36].

Therefore, our findings revealed a high prevalence of MetS in adults from Passo do
Lontra community, with no distinction between genders. It was also demonstrated that
the MetS presence is associated with the emergence of other disorders, such as increased
UA, BMI and non-HDL and VLDL cholesterols, important risk factors for the CVD
emergence. The retrospective design and the relatively small population of this study
make the findings difficult to interpret. However, this is the first study reporting the MetS
prevalence in a riverside and vulnerable population in Brazil. Then, our results provide
important evidence on the MetS prevalence as a public health problem, particularly for
Obese, dyslipidemic and hyperuricemic individuals, whose living in areas with
difficulties in accessing health services. Our results reinforce the urgency on the health

care priorities among vulnerable population.
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FIGURE LEGENDS

Figure 1- The linear regression analysis in the general population. The observed

MetS prevalence increased but it was not significant (p=0.121; 95% CI: 0.378 - 2.38).

Figure 2- Boxplot graph obtained by association analysis between MetS prevalence
and quantitative variables. Uric acid (A), LDL cholesterol (B), non-HDL cholesterol
(C), VLDL cholesterol (D), Total cholesterol (E), and BMI (F), using the correlation

Spearman (* p <0.05, ** p <0.01, *** p <0.001.)
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Table 1 — Characteristics of study population, Passo do Lontra, MS, Brazil, 2010 to

2016

Characteristics Values
Number of enrolled individuals 81
Gender % (n)
Female 44.4 (36)
Male 55.6 (45)
MetS diagnosis % (n)
MetS (-) 59.3 (48)
MetS(+) 40.7 (33)
Number of MetS (+) % (n)
3 55.5 (17)
4 39.4 (13)
5 9.1 (3)
Anthropometric and laboratory

measurements

MetS parameters (cut-off values) mean £ SD
Fasting Plasma Glucose (FPG) (>100 mg/dL) 103 +42.3
Triglycerides (TG) (> 150 mg/dL) 157 + 108
HDL cholesterol (< 40 mg/dL) 50.3+52
WC - female (>88 cm) 93.4+ 12
WC - male (> 102 cm) 94.6 + 14
SBP (=130 mmHg) 132.1+24.6
DBP (= 85 mmHg) 84.1+13.8
Other parameters (cut-off values) mean + SD
Total cholesterol (> 190 mg/dL) 195 + 48.4
Non-HDL cholesterol (>160 mg/dL) 78 +25.9
LDL cholesterol (>130 mg/dL) 117 £43.9
Uric acid - female (>6 mg/dL) 4.65+1.31
Uric acid - male (> 7 mg/dL) 584 +£1.42
BMI (>25 kg/m?) 28.5+6.14

WC: waist circumference; BMI: body mass index;
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Table 2 - Categorical variable comparisons according MetS status, Passo do Lontra, MS, Brazil,

2010 to 2016

MetS () MetS (+)

Variables p-value
% (n) % (n)

Gender
Female 52.8(19) 47.2(17) 0.288
Male 64.4 (29) 35.6 (16) '
WHO BMI
criteria
Healthy 955(21) 45(1)
Obese 26.9 (7) 73.1(19)
WHO classification of obesity levels
Class I 46.7 (7) 53.3(8)
Class Il 0 (0) 100 (7) 0.034*
Class Il 0 (0) 100 (4)

“statistically significant (p-value < 0.05) using chi-square or
Fisher's exact test.
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7. CONSIDERACOES FINAIS

A comunidade ribeirinha do Passo do Lontra, localizada na Base de estudos do Pantanal-
UFMS, pertence a regido de saude do municipio de corumba-MS. Pode-se verificar, tanto por
observacao local quanto pelo registro na literatura, que a cobertura da ESF nessa comunidade
é insuficiente. Essa realidade é preocupante pois essa populacdo possui habitos alimentares
predisponentes para o surgimento de diversas desordens metabdlicas, e a maioria dos individuos
ali presentes possuem também um estilo de vida sedentario, o que potencializa o surgimento de
agravos de salde.

Os resultados demonstram uma alta prevaléncia de SM nesta populagdo, com o
alarmante dado de 40,7%, sem diferenca entre os sexos. Essa média é superior 8 média nacional.
Ficou demonstrado também que a presenca de SM esta associada ao surgimento de outras
desordens metabdlicas, como o aumento de acido urico, IMC e colesterol ndo-HDL, que sdo
fatores de riscos predisponentes para o surgimento de graves intercorréncias clinicas, como
AVC e ataques cardiacos.

O trabalho realizado pelo projeto de extensdo da UFMS nessa comunidade é de suma
importancia, pois revela a realidade de uma populacdo distante de uma ideal condicdo de
assisténcia a saude. Esse trabalho ganha relevancia no que tange a saude da familia, pois os
dados aqui obtidos devem servir para alertar as autoridades competentes dessa regido de salde,
a fim de que acdes oportunas sejam implementadas para atender as necessidades assistenciais
dessa populacao.

As desordens metabolicas e de DCNT relatadas nessa populagdo sdo alarmantes. Mas a
boa noticia é que esse quadro pode ser revertido com a implementacdo de agdes de prevencéo
e assisténcia. A¢bes multiprofissionais periddicas seriam de grande relevancia nesse contexto.
Além dos profissionais que j& fazem parte da ESF, a insercdo de profissionais de area diversas
do conhecimento, como nutricionista, educador fisico e farmacéutico, podem contribuir de
maneira significativa, a fim de cooperar nos diversos aspectos da assisténcia que sao necessarios
a essa comunidade.

Enquanto as autoridades competentes séo alertadas dessa condigéo, é fundamental que
0s projetos de extensao realizados na BEP da UFMS continuem sendo realizados, atuando em
parceria a fim de construir uma assisténcia a satde da familia mais abrangente, fomentando a

equidade e integralidade na assisténcia a satde daquela populag&o.
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Submission to this journal proceeds totally online and you will be guided stepwise through the creation
and uploading of your files. The system automatically converts your files to a single PDF file, which
is used in the peer-review process.

As part of the Your Paper Your Way service, you may choose to submit your manuscript as a single file
to be used in the refereeing process. This can be a PDF file or a Word document, in any format or lay-
out that can be used by referees to evaluate your manuscript. It should contain high enough quality
figures for refereeing. If you prefer to do so, you may still provide all or some of the source files at
the initial submission. Please note that individual figure files larger than 10 MB must be uploaded
separately.

References

There are no strict requirements on reference formatting at submission. References can be in any
style or format as long as the style is consistent. Where applicable, author(s) name(s), journal title/
book title, chapter title/article title, year of publication, volume number/book chapter and the article
number or pagination must be present. Use of DOI is highly encouraged. The reference style used by
the journal will be applied to the accepted article by Elsevier at the proof stage. Note that missing
data will be highlighted at proof stage for the author to correct.

Formatting requirements

There are no strict formatting requirements but all manuscripts must contain the essential elements
needed to convey your manuscript, for example Abstract, Keywords, Introduction, Materials and
Methods, Results, Conclusions, Artwork and Tables with Captions.

If your article includes any Videos and/or other Supplementary material, this should be included in
your initial submission for peer review purposes.

Divide the article into clearly defined sections.

Figures and tables embedded in text

Please ensure the figures and the tables included in the single file are placed next to the relevant text
in the manuscript, rather than at the bottom or the top of the file. The corresponding caption should
be placed directly below the figure or table.

This journal operates a single anonymized review process. All contributions will be initially assessed by
the editor for suitability for the journal. Papers deemed suitable are then typically sent to @ minimum of
two independent expert reviewers to assess the scientific quality of the paper. The Editor is responsible
for the final decision regarding acceptance or rejection of articles. The Editor's decision is final. Editors
are not involved in decisions about papers which they have written themselves or have been written
by family members or colleagues or which relate to products or services in which the editor has an
interest. Any such submission is subject to all of the journal's usual procedures, with peer review
handled independently of the relevant editor and their research groups. More information on types
of peer review.

Use of word processing software

Regardless of the file format of the original submission, at revision you must provide us with an
editable file of the entire article. Keep the layout of the text as simple as possible. Most formatting
codes will be removed and replaced on processing the article. The electronic text should be prepared
in a way very similar to that of conventional manuscripts (see also the Guide to Publishing with
Elsevier). See also the section on Electronic artwork.

To avoid unnecessary errors you are strongly advised to use the 'spell-check' and 'grammar-check’
functions of your word processor.

Subdivision - numbered sections

Divide your article into clearly defined and numbered sections. Subsections should be numbered
1.1 (then 1.1.1, 1.1.2, ...), 1.2, etc. (the abstract is not included in section numbering). Use this
numbering also for internal cross-referencing: do not just refer to 'the text'. Any subsection may be
given a brief heading. Each heading should appear on its own separate line.

Introduction
State the objectives of the work and provide an adequate background, avoiding a detailed literature
survey or a summary of the results.
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Material and methods

Provide sufficient details to allow the work to be reproduced by an independent researcher. Methods
that are already published should be summarized, and indicated by a reference. If quoting directly
from a previously published method, use quotation marks and also cite the source. Any modifications
to existing methods should also be described.

Experimental

Provide sufficient details to allow the work to be reproduced by an independent researcher. Methods
that are already published should be summarized, and indicated by a reference. If quoting directly
from a previously published method, use quotation marks and also cite the source. Any modifications
to existing methods should also be described.

Theory/calculation

A Theory section should extend, not repeat, the background to the article already dealt with in the
Introduction and lay the foundation for further work. In contrast, a Calculation section represents a
practical development from a theoretical basis.

Results
Results should be clear and concise.

Discussion
This should explore the significance of the results of the work, not repeat them. A combined Results
and Discussion section is often appropriate. Avoid extensive citations and discussion of published
literature.

Conclusions
The main conclusions of the study may be presented in a short Conclusions section, which may stand
alone or form a subsection of a Discussion or Results and Discussion section.

Glossary
Please supply, as a separate list, the definitions of field-specific terms used in your article.

Appendices

If there is more than one appendix, they should be identified as A, B, etc. Formulae and equations in
appendices should be given separate numbering: Eq. (A.1), Eq. (A.2), etc.; in a subsequent appendix,
Eqg. (B.1) and so on. Similarly for tables and figures: Table A.1; Fig. A.1, etc.

e Title. Concise and informative. Titles are often used in information-retrieval systems. Avoid
abbreviations and formulae where possible.

e Author names and affiliations. Please clearly indicate the given name(s) and family name(s)
of each author and check that all names are accurately spelled. You can add your name between
parentheses in your own script behind the English transliteration. Present the authors' affiliation
addresses (where the actual work was done) below the names. Indicate all affiliations with a lower-
case superscript letter immediately after the author's name and in front of the appropriate address.
Provide the full postal address of each affiliation, including the country name and, if available, the
e-mail address of each author.

e Corresponding author. Clearly indicate who will handle correspondence at all stages of refereeing
and publication, also post-publication. This responsibility includes answering any future queries about
Methodology and Materials. Ensure that the e-mail address is given and that contact details
are kept up to date by the corresponding author.

e Present/permanent address. If an author has moved since the work described in the article was
done, or was visiting at the time, a 'Present address' (or 'Permanent address') may be indicated as
a footnote to that author's name. The address at which the author actually did the work must be
retained as the main, affiliation address. Superscript Arabic numerals are used for such footnotes.

Highlights are mandatory for this journal as they help increase the discoverability of your article via
search engines. They consist of a short collection of bullet points that capture the novel results of
your research as well as new methods that were used during the study (if any). Please have a look
at the examples here: example Highlights.

Highlights should be submitted in a separate editable file in the online submission system. Please
use 'Highlights' in the file name and include 3 to 5 bullet points (maximum 85 characters, including
spaces, per bullet point).
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A concise and factual abstract is required. The abstract should state briefly the purpose of the
research, the principal results and major conclusions. An abstract is often presented separately from
the article, so it must be able to stand alone. For this reason, References should be avoided, but if
essential, then cite the author(s) and year(s). Also, non-standard or uncommon abbreviations should
be avoided, but if essential they must be defined at their first mention in the abstract itself.

Full length articles should not exceed 4000 words (maximum 40 references), and up to 6 tables and/or
figures with short communications comprising up to 1500 words of text, maximum 15 references, and
two illustrative items (Tables and/or Figures). Letters will be classified as Case Reports (provide novel
insight into disease mechanisms or diagnostic applications). Laboratory Notes (technical evaluation
or important insight into analytical methodology), or Letters to the Editor (focused on a specific article
that has appeared in Clinical Biochemistry within 4 weeks of print issue date of article). For all 3 types
of letters listed above, the text should not exceed 500 words, with no abstract, a maximum of 1
table or figure and up to 5 references. Review Articles and Special Reports may exceed the word and
reference limit for Full length articles as per the comprehensive nature of these articles. However,
both of these articles (Reviews and Special Reports) will still require an abstract (unstructured, 250
word maximum). Editorials and Opinion pieces will not require an abstract and will be limited to 2000
words and up to 20 references.

Graphical abstract

Although a graphical abstract is optional, its use is encouraged as it draws more attention to the online
article. The graphical abstract should summarize the contents of the article in a concise, pictorial form
designed to capture the attention of a wide readership. Graphical abstracts should be submitted as a
separate file in the online submission system. Image size: Please provide an image with a minimum
of 531 x 1328 pixels (h x w) or proportionally more. The image should be readable at a size of 5 x
13 cm using a regular screen resolution of 96 dpi. Preferred file types: TIFF, EPS, PDF or MS Office
files. You can view Example Graphical Abstracts on our information site.

Authors can make use of Elsevier's Illustration Services to ensure the best presentation of theirimages
and in accordance with all technical requirements.

Immediately after the abstract, provide a maximum of 6 keywords, using American spelling and
avoiding general and plural terms and multiple concepts (avoid, for example, 'and’, 'of'). Be sparing
with abbreviations: only abbreviations firmly established in the field may be eligible. These keywords
will be used for indexing purposes.

Abbreviations

Define abbreviations that are not standard in this field in a footnote to be placed on the first page
of the article. Such abbreviations that are unavoidable in the abstract must be defined at their first
mention there, as well as in the footnote. Ensure consistency of abbreviations throughout the article.

Acknowledgements

Collate acknowledgements in a separate section at the end of the article before the references and do
not, therefore, include them on the title page, as a footnote to the title or otherwise. List here those
individuals who provided help during the research (e.g., providing language help, writing assistance
or proof reading the article, etc.).

Formatting of funding sources
List funding sources in this standard way to facilitate compliance to funder's requirements:

Funding: This work was supported by the National Institutes of Health [grant numbers xxxx, yyyyl;
the Bill & Melinda Gates Foundation, Seattle, WA [grant number zzzz]; and the United States Institutes
of Peace [grant number aaaa].

It is not necessary to include detailed descriptions on the program or type of grants and awards. When
funding is from a block grant or other resources available to a university, college, or other research
institution, submit the name of the institute or organization that provided the funding.

If no funding has been provided for the research, please include the following sentence:
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This research did not receive any specific grant from funding agencies in the public, commercial, or
not-for-profit sectors.

Nomenclature and units

Follow internationally accepted rules and conventions: use the international system of units (SI). If
other quantities are mentioned, give their equivalent in SI. You are urged to consult IUB: Biochemical
Nomenclature and Related Documents for further information.

Math formulae

Please submit math equations as editable text and not as images. Present simple formulae in
line with normal text where possible and use the solidus (/) instead of a horizontal line for small
fractional terms, e.g., X/Y. In principle, variables are to be presented in italics. Powers of e are often
more conveniently denoted by exp. Number consecutively any equations that have to be displayed
separately from the text (if referred to explicitly in the text).

Footnotes

Footnotes should be used sparingly. Number them consecutively throughout the article. Many word
processors build footnotes into the text, and this feature may be used. Should this not be the case,
indicate the position of footnotes in the text and present the footnotes themselves separately at the
end of the article.

Image manipulation

Whilst it is accepted that authors sometimes need to manipulate images for clarity, manipulation for
purposes of deception or fraud will be seen as scientific ethical abuse and will be dealt with accordingly.
For graphical images, this journal is applying the following policy: no specific feature within an image
may be enhanced, obscured, moved, removed, or introduced. Adjustments of brightness, contrast,
or color balance are acceptable if and as long as they do not obscure or eliminate any information
present in the original. Nonlinear adjustments (e.g. changes to gamma settings) must be disclosed
in the figure legend.

Electronic artwork

General points

e Make sure you use uniform lettering and sizing of your original artwork.

e Preferred fonts: Arial (or Helvetica), Times New Roman (or Times), Symbol, Courier.

e Number the illustrations according to their sequence in the text.

e Use a logical naming convention for your artwork files.

e Indicate per figure if it is a single, 1.5 or 2-column fitting image.

e For Word submissions only, you may still provide figures and their captions, and tables within a
single file at the revision stage.

e Please note that individual figure files larger than 10 MB must be provided in separate source files.

A detailed guide on electronic artwork is available.

You are urged to visit this site; some excerpts from the detailed information are given here.
Formats

Regardless of the application used, when your electronic artwork is finalized, please 'save as' or
convert the images to one of the following formats (note the resolution requirements for line drawings,
halftones, and line/halftone combinations given below):

EPS (or PDF): Vector drawings. Embed the font or save the text as 'graphics'.

TIFF (or JPG): Color or grayscale photographs (halftones): always use a minimum of 300 dpi.

TIFF (or JPG): Bitmapped line drawings: use a minimum of 1000 dpi.

TIFF (or JPG): Combinations bitmapped line/half-tone (color or grayscale): a minimum of 500 dpi
is required.

Please do not:

e Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); the resolution is too low.
e Supply files that are too low in resolution.

e Submit graphics that are disproportionately large for the content.

Color artwork

Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS (or PDF), or
MS Office files) and with the correct resolution. If, together with your accepted article, you submit
usable color figures then Elsevier will ensure, at no additional charge, that these figures will appear
in color online (e.g., ScienceDirect and other sites) regardless of whether or not these illustrations
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are reproduced in color in the printed version. For color reproduction in print, you will receive
information regarding the costs from Elsevier after receipt of your accepted article. Please
indicate your preference for color: in print or online only. Further information on the preparation of
electronic artwork.

Illustration services

Elsevier's Author Services offers Illustration Services to authors preparing to submit a manuscript but
concerned about the quality of the images accompanying their article. Elsevier's expert illustrators
can produce scientific, technical and medical-style images, as well as a full range of charts, tables
and graphs. Image 'polishing' is also available, where our illustrators take your image(s) and improve
them to a professional standard. Please visit the website to find out more.

Figure captions

Ensure that each illustration has a caption. A caption should comprise a brief title (not on the figure
itself) and a description of the illustration. Keep text in the illustrations themselves to a minimum but
explain all symbols and abbreviations used.

Please submit tables as editable text and not as images. Tables can be placed either next to the
relevant text in the article, or on separate page(s) at the end. Number tables consecutively in
accordance with their appearance in the text and place any table notes below the table body. Be
sparing in the use of tables and ensure that the data presented in them do not duplicate results
described elsewhere in the article. Please avoid using vertical rules and shading in table cells.

The Editor-in-Chief, on accepting a manuscript, may recommend that additional tables containing
important backup data, too extensive to be published in the article, may be published as
supplementary material (see below) or deposited with the National Auxiliary Publications Service or
made available by the author(s). In that event, an appropriate statement will be added to the text.
Submit such tables for consideration with the manuscript.

Citation in text

Please ensure that every reference cited in the text is also present in the reference list (and vice
versa). Any references cited in the abstract must be given in full. Unpublished results and personal
communications are not recommended in the reference list, but may be mentioned in the text. If these
references are included in the reference list they should follow the standard reference style of the
journal and should include a substitution of the publication date with either 'Unpublished results' or
'Personal communication'. Citation of a reference as 'in press' implies that the item has been accepted
for publication.

Web references

As a minimum, the full URL should be given and the date when the reference was last accessed. Any
further information, if known (DOI, author names, dates, reference to a source publication, etc.),
should also be given. Web references can be listed separately (e.g., after the reference list) under a
different heading if desired, or can be included in the reference list.

Data references

This journal encourages you to cite underlying or relevant datasets in your manuscript by citing them
in your text and including a data reference in your Reference List. Data references should include the
following elements: author name(s), dataset title, data repository, version (where available), year,
and global persistent identifier. Add [dataset] immediately before the reference so we can properly
identify it as a data reference. The [dataset] identifier will not appear in your published article.

References in a special issue
Please ensure that the words 'this issue' are added to any references in the list (and any citations in
the text) to other articles in the same Special Issue.

Reference management software

Most Elsevier journals have their reference template available in many of the most popular reference
management software products. These include all products that support Citation Style Language
styles, such as Mendeley. Using citation plug-ins from these products, authors only need to select
the appropriate journal template when preparing their article, after which citations and bibliographies
will be automatically formatted in the journal's style. If no template is yet available for this journal,
please follow the format of the sample references and citations as shown in this Guide. If you use
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reference management software, please ensure that you remove all field codes before submitting
the electronic manuscript. More information on how to remove field codes from different reference
management software.

Reference formatting

There are no strict requirements on reference formatting at submission. References can be in any
style or format as long as the style is consistent. Where applicable, author(s) name(s), journal title/
book title, chapter title/article title, year of publication, volume number/book chapter and the article
number or pagination must be present. Use of DOI is highly encouraged. The reference style used by
the journal will be applied to the accepted article by Elsevier at the proof stage. Note that missing data
will be highlighted at proof stage for the author to correct. If you do wish to format the references
yourself they should be arranged according to the following examples:

Reference style

Text: Indicate references by number(s) in square brackets in line with the text. The actual authors
can be referred to, but the reference number(s) must always be given.

Example: '..... as demonstrated [3,6]. Barnaby and Jones [8] obtained a different result ...

List: Number the references (numbers in square brackets) in the list in the order in which they appear
in the text.

Examples:

Reference to a journal publication:

[1]J. van der Geer, J.A.J. Hanraads, R.A. Lupton, The art of writing a scientific article, J. Sci. Commun.
163 (2010) 51-59. https://doi.org/10.1016/j.5¢.2010.00372.

Reference to a journal publication with an article number:

[2] J. van der Geer, J.A.]J. Hanraads, R.A. Lupton, 2018. The art of writing a scientific article. Heliyon.
19, e00205. https://doi.org/10.1016/j.heliyon.2018.e00205.

Reference to a book:

[3] W. Strunk Jr.,, E.B. White, The Elements of Style, fourth ed., Longman, New York, 2000.
Reference to a chapter in an edited book:

[4] G.R. Mettam, L.B. Adams, How to prepare an electronic version of your article, in: B.S. Jones, R.Z.
Smith (Eds.), Introduction to the Electronic Age, E-Publishing Inc., New York, 2009, pp. 281-304.
Reference to a website:

[5] Cancer Research UK, Cancer statistics reports for the UK. http://www.cancerresearchuk.org/
aboutcancer/statistics/cancerstatsreport/, 2003 (accessed 13 March 2003).

Reference to a dataset:

[dataset] [6] M. Oguro, S. Imahiro, S. Saito, T. Nakashizuka, Mortality data for Japanese oak wilt
disease and surrounding forest compositions, Mendeley Data, v1, 2015. https://doi.org/10.17632/
xwj98nb39r.1.

Reference to software:

[7] E. Coon, M. Berndt, A. Jan, D. Svyatsky, A. Atchley, E. Kikinzon, D. Harp, G. Manzini, E. Shelef,
K. Lipnikov, R. Garimella, C. Xu, D. Moulton, S. Karra, S. Painter, E. Jafarov, S. Molins, Advanced
Terrestrial Simulator (ATS) v0.88 (Version 0.88), Zenodo, March 25, 2020. https://doi.org/10.5281/
zenodo.37272009.

Journal abbreviations source
Journal names should be abbreviated according to the List of Title Word Abbreviations.

Abbreviations and units

Standard abbreviations as listed in the Council of Biology Editors Style Manual may be used without
definition. Use non-standard abbreviations sparingly, preceding their first use in the text with the
corresponding full designation. Use units in conformity with the standard International System (SI)
of units.

Elsevier accepts video material and animation sequences to support and enhance your scientific
research. Authors who have video or animation files that they wish to submit with their article are
strongly encouraged to include links to these within the body of the article. This can be done in the
same way as a figure or table by referring to the video or animation content and noting in the body
text where it should be placed. All submitted files should be properly labeled so that they directly
relate to the video file's content. In order to ensure that your video or animation material is directly
usable, please provide the file in one of our recommended file formats with a preferred maximum
size of 150 MB per file, 1 GB in total. Video and animation files supplied will be published online in
the electronic version of your article in Elsevier Web products, including ScienceDirect. Please supply
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'stills' with your files: you can choose any frame from the video or animation or make a separate
image. These will be used instead of standard icons and will personalize the link to your video data. For
more detailed instructions please visit our video instruction pages. Note: since video and animation
cannot be embedded in the print version of the journal, please provide text for both the electronic
and the print version for the portions of the article that refer to this content.

Include interactive data visualizations in your publication and let your readers interact and engage
more closely with your research. Follow the instructions here to find out about available data
visualization options and how to include them with your article.

Supplementary material such as applications, images and sound clips, can be published with your
article to enhance it. Submitted supplementary items are published exactly as they are received (Excel
or PowerPoint files will appear as such online). Please submit your material together with the article
and supply a concise, descriptive caption for each supplementary file. If you wish to make changes to
supplementary material during any stage of the process, please make sure to provide an updated file.
Do not annotate any corrections on a previous version. Please switch off the "Track Changes' option
in Microsoft Office files as these will appear in the published version.

Supplementary material captions
Each supplementary material file should have a short caption which will be placed at the bottom of
the article, where it can assist the reader and also be used by search engines.

This journal encourages and enables you to share data that supports your research publication
where appropriate, and enables you to interlink the data with your published articles. Research data
refers to the results of observations or experimentation that validate research findings. To facilitate
reproducibility and data reuse, this journal also encourages you to share your software, code, models,
algorithms, protocols, methods and other useful materials related to the project.

Below are a number of ways in which you can associate data with your article or make a statement
about the availability of your data when submitting your manuscript. If you are sharing data in one of
these ways, you are encouraged to cite the data in your manuscript and reference list. Please refer to
the "References" section for more information about data citation. For more information on depositing,
sharing and using research data and other relevant research materials, visit the research data page.

Data linking

If you have made your research data available in a data repository, you can link your article directly to
the dataset. Elsevier collaborates with a number of repositories to link articles on ScienceDirect with
relevant repositories, giving readers access to underlying data that gives them a better understanding
of the research described.

There are different ways to link your datasets to your article. When available, you can directly link
your dataset to your article by providing the relevant information in the submission system. For more
information, visit the database linking page.

For supported data repositories a repository banner will automatically appear next to your published
article on ScienceDirect.

In addition, you can link to relevant data or entities through identifiers within the text of your
manuscript, using the following format: Database: xxxx (e.g., TAIR: AT1G01020; CCDC: 734053;
PDB: 1XFN).

Mendeley Data

This journal supports Mendeley Data, enabling you to deposit any research data (including raw and
processed data, video, code, software, algorithms, protocols, and methods) associated with your
manuscript in a free-to-use, open access repository. During the submission process, after uploading
your manuscript, you will have the opportunity to upload your relevant datasets directly to Mendeley
Data. The datasets will be listed and directly accessible to readers next to your published article online.

For more information, visit the Mendeley Data for journals page.
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Data in Brief

You have the option of converting any or all parts of your supplementary or additional raw data into
a data article published in Data in Brief. A data article is a new kind of article that ensures that your
data are actively reviewed, curated, formatted, indexed, given a DOI and made publicly available
to all upon publication (watch this video describing the benefits of publishing your data in Data in
Brief). You are encouraged to submit your data article for Data in Brief as an additional item directly
alongside the revised version of your manuscript. If your research article is accepted, your data article
will automatically be transferred over to Data in Brief where it will be editorially reviewed, published
open access and linked to your research article on ScienceDirect. Please note an open access fee is
payable for publication in Data in Brief. Full details can be found on the Data in Brief website. Please
use this template to write your Data in Brief data article.

Data statement

To foster transparency, we encourage you to state the availability of your data in your submission.
This may be a requirement of your funding body or institution. If your data is unavailable to access
or unsuitable to post, you will have the opportunity to indicate why during the submission process,
for example by stating that the research data is confidential. The statement will appear with your
published article on ScienceDirect. For more information, visit the Data Statement page.

AFTER ACCEPTANCE

To ensure a fast publication process of the article, we kindly ask authors to provide us with their proof
corrections within two days. Corresponding authors will receive an e-mail with a link to our online
proofing system, allowing annotation and correction of proofs online. The environment is similar to
MS Word: in addition to editing text, you can also comment on figures/tables and answer questions
from the Copy Editor. Web-based proofing provides a faster and less error-prone process by allowing
you to directly type your corrections, eliminating the potential introduction of errors.

If preferred, you can still choose to annotate and upload your edits on the PDF version. All instructions
for proofing will be given in the e-mail we send to authors, including alternative methods to the online
version and PDF.

We will do everything possible to get your article published quickly and accurately. Please use this
proof only for checking the typesetting, editing, completeness and correctness of the text, tables and
figures. Significant changes to the article as accepted for publication will only be considered at this
stage with permission from the Editor. It is important to ensure that all corrections are sent back
to us in one communication. Please check carefully before replying, as inclusion of any subsequent
corrections cannot be guaranteed. Proofreading is solely your responsibility.

The corresponding author will, at no cost, receive a customized Share Link providing 50 days free
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TABLE 1 — Characteristics of study population,

Brazil, 2010 to 2016.

Passo do Lontra, MS,

Characteristics Values
Number of enrolled individuals 81
Gender % (n)
Female 44.4 (36)
Male 55.6 (45)
MetS diagnosis % (n)
MetS (-) 59.3 (48)
MetS(+) 40.7 (33)
Number of MetS (+) % (n)
3 55.5 (17)
4 39.4 (13)
5 9.1(3)
Anthropometric and laboratory measurements

MetS parameters (cut-off values) mean + SD
Fasting Plasma Glucose (FPG) (>100 mg/dL) 103 £42.3
Triglycerides (TG) (> 150 mg/dL) 157 + 108
HDL cholesterol (< 40 mg/dL) 50.3 + 52
WC - female (>88 cm) 93.4+ 12
WC - male (> 102 cm) 946+ 14
SBP (> 130 mmHg) 132.1 +24.6
DBP (> 85 mmHg) 84.1+138
Other parameters (cut-off values) mean + SD
Total cholesterol (> 190 mg/dL) 195 + 48.4
Non-HDL cholesterol (>160 mg/dL) 78+ 25.9
LDL cholesterol (>130 mg/dL) 117 £43.9
Uric acid - female (>6 mg/dL) 4.65+1.31
Uric acid - male (> 7 mg/dL) 5.84+1.42
BMI (>25 kg/m?) 28.5+6.14

WC: waist circumference; BMI: body mass index;



Prevalence

Figure 1A. Prevalence of MetS in general population, Passo do Lontra, MS, Brazil, 2010 to 2016.
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Figure 1B. Prevalence of MetS in female, Passo do Lontra, MS, Brazil, 2010 to 2016.
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Figure 1C. Prevalence of MetS in male, Passo do Lontra, MS, Brazil, 2010 to 2016.
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TABLE 2 - Associated parameters with MetS(+), Passo do Lontra, MS, Brazil,
2010 to 2016.

) MetS (-) MetS (+)
Variables p-value
% (n) % (n)
Gender
Female 52.8 (19) 47.2 (17) 0.288
Male 64.4 (29) 35.6 (16) '
WHO BMI criteria
Healthy 95.5 (21) 4.5 (1)
Overweight 60.6 (20) 39.4 (13) <0.001
Obese 26.9 (7) 73.1(19)
WHO classification of obesity
Class | 46.7 (7) 53.3(8)
Class Il 0 (0) 100 (7) 0.034*
Class Il 0(0) 100 (4)

Chi-square test; Fisher's exact test*; Statistically significant (p-value < 0.05)



TABLE 2 - Associated parameters with MetS(+), Passo do Lontra, MS, Brazil,
2010 to 2016.

variables MetS (-) MetS (+) p-value

Uric acid (UA)

Normal 81.3 (39) 51.5 (17)

0,004
Abnormal 18.8 (9) 48.5 (16)
Total cholesterol
Normal 62.5 (30) 81.8 (27)
0,061
Abnormal 37.5 (18) 18.2 (6)
LDL cholesterol
Normal 68.8 (33) 63.6 (21) 0.631
Abnormal 31.3 (15) 36.4 (12) '
BMI
Normal 45.8 (22) 3.0(2)
<0.001*
Abnormal 54.2 (26) 97.0 (32)
No HDL
Normal 100 (48) 90.9 (30) 0.038*
Abnormal 0(0) 9.1 (3) '
VLDL
Normal 91.7(44) 24.2 (8) < 0.001*
Abnormal 8.3(4) 75.8(25) '

chi-square test; Fisher's exact test*; statistically significant (p-value < 0.05)



TABLE 3 - Variables comparison among groups with and without MetS.

MetS (-) MetS (+)
Variables mean + SD mean + SD p-value
Median [IQR] Median [IQR]
Total cholesterol 187 [157-209] 200 [181-223] 0.055
LDL cholesterol 112 [83-139] 117 [97-138] 0.701
Non-HDL cholesterol 70 [64-73] 79 [68-95] 0.003
VLDL cholesterol 21 [16-24] 39 [32-48] <0.001
Uric acid (UA) 4.92 +1.42 5.88 + 1.43 0.004*
BMI 25 [23-28] 31 [29-35] <0.001

Mann-Whitney U test; Student test *; Statistically significant (p-value <0.05).



Supplementary Table 3 — Correlation analysis of uric acid with anthropometric and
laboratorial variables

AU v Body - Total VLD HDL FPG WC TG SBP pep  LpL Non
weight  cholesterol HDI
BMI Spearman's rho 0.417 —
p-value <.001 —
Body Weight Spearman's rho 0.509%** (0.851*** —
p-value <.001 <.001 —
Jligtal Spearman'srho 0202 0211 0147  —
cholesterol
p-value 0.07 0.058 0.189 —
WblL Spearman'stho  0.44%%  (523%%% 04Q0F*** (0.354%%
cholesterol
p-value <.001 <.001 <.001 0.001 —
APl Spearman's rho 0178 - 0.141 - —
cholesterol P : 0.363*** 0.319%** 0.478%**
p-value 0.112 <.001 0.004 0.209 <.001 —
FBG Spearman's rho 0.179 0.368*** 0.29** 0.134 0.341**  -0.205 —
p-value 0.109 <.001 0.009 0.233 0.002 0.067 —
wceC Spearman’s rho 0.405%** 0.905*** 0.831*** 0.195 AT ) s 0335 —
p-value <.001 <.001 <.001 0.081 <.001 <.001 0.003 —
TG Spearman's rho 0.435*** (0.519*** (.399*** (.365***  (0.999*** 6475*** 0.34** 0.468*** —
p-value <.001 <.001 <.001 <.001 <.001 <.001 0.002 <.001 —
SBP Spearman's rho 0.252*  0.351**  0.341** 0.325** 0.119 0.053 0.086 0.392*** 0.115 —
p-value 0.023 0.001 0.002 0.003 0.292 0.636 0.444 <.001 0.305 —
DBP Spearman's rho 0.246* 0.303**  0.245* 0.261* 0.151 0.098 0.063 0.37*** 0.144 0.647***
p-value 0.027 0.006 0.027 0.019 0.179 0.385 0.579  <.001 0.201 <.001 —
Ic_rlijll_esterol Spearman's rho 0.052 0.084 0.094 0.797***  0.021 0.061 0.022 0.081 0.031 0.22* 0.099 —
p-value 0.647 0.457 0.403 <.001 0.853 0.59 0.846 0473 0.781 0.049 0.38 —
::\lhoor:;geDrlal Spearman's rho 0.288*  0.261**  0.156 0.445***  0.612*** 0.274* 0.282* 0.18 0.617*** 0.145 0.168 -001 —
p-value 0.009 0.018 0.165 <.001 <.001 0.013 0.011 0.108 <.001 0.197 0.134 0.933 —




