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RESUMO

Introducdo: As doencas cronicas nd3o transmissiveis s3o as principais causas de
morbimortalidade no mundo e todas compartilham quatro comportamentos de risco: baixo
consumo de frutas, legumes e verduras, inatividade fisica, tabagismo e consumo excessivo de
bebidas alcoolicas. Objetivos: Identificar clusters de comportamentos de risco para as
doengas crénicas ndo transmissiveis e associd-los com fatores sociodemograficos e
autopercep¢ao de saude. Métodos: Os dados foram originados da Pesquisa Nacional de Saude
(2013), com uma amostra de 46.785 individuos. Os comportamentos de risco analisados
foram baixo consumo de frutas, legumes e verduras, inatividade fisica, tabagismo e consumo
excessivo de bebidas alcoolicas. A avaliagdo da coexisténcia dos comportamentos de risco
entre 0 sexo masculino e feminino foi feita através do diagrama de Venn. Para explorar
agrupamentos de comportamentos de risco, agregando os individuos em subgrupos, foi feita a
analise de cluster de acordo com o sexo. Para a associacdo entre as variaveis
sociodemograficas e autopercepcdo de saude foi utilizado a analise de regressdo logistica. O
nivel de significAncia estatistica adotado foi de 5%. Resultados: Observou-se que a
coexisténcia de quatro comportamentos de risco foi mais comum no sexo masculino (3,20%)
do que no sexo feminino (0,83%). Apesar de um maior potencial de agregacdo de
comportamentos no sexo feminino (O/E = 2,48) do que no sexo masculino (O/E = 1,62), as
mulheres apresentaram menor probabilidade de ter todos os comportamentos de risco
conjuntamente (OR = 0,13; 1C95% = 0,10; 0,17), e isso foi encontrado para os outros clusters.
De modo geral, brasileiros negros/pardos, jovens, com baixa escolaridade e com
autopercep¢do de saude ruim eram mais propensos a participar de agrupamentos de
comportamentos de risco. Conclusdo: A prevaléncia de adultos brasileiros engajados em
grupos de comportamentos de risco € alta, principalmente entre os homens, aqueles que

relataram autopercepgdo de saude ruim e com baixo nivel socioecondmico.

Palavras-chave: Comportamentos relacionados a saude. Comportamentos de risco a saude,

Doenga crénica ndo transmissivel. Cluster. Diagrama de Venn.



ABSTRACT

Introduction: Noncommunicable diseases are the main causes of morbidity and mortality in
the world and all share four risk behaviors: low consumption of fruits and vegetables,
physical inactivity, smoking and excessive consumption of alcoholic beverages. Objectives:
To identify clusters of risk behaviors for noncommunicable diseases and associate them with
socio-demographic factors and self-perception of health. Methods: The data originated from
the National Health Survey (2013), with a sample of 46,785 individuals. The risk behaviors
analyzed were low consumption of fruits and vegetables, physical inactivity, smoking and
excessive consumption of alcoholic beverages. The assessment of the coexistence of risk
behaviors between males and females was done through the Venn diagram. To explore
clusters of risk behaviors by aggregating the individuals into subgroups, cluster analysis was
done according to gender. For the association between the sociodemographic variables and
self-perception of health, the logistic regression analysis. The level of statistical significance
adopted was 5%. Results: It was observed that the coexistence of four risk behaviors was
more common in males (3.23%) than in females (0.83%). Despite a greater potential for
aggregation of behaviors in females (O/E=2.48) than in males (O/E=1.62), the women were
less likely to have all risk behaviors jointly (OR=0.13, 95%CI=0.10;0.17), and this was found
for the other clusters. In general, Brazilian black/brown, younger, with low schooling level
and who had a self-perception of bad health were more likely to engage in clusters of risk
behaviors. Conclusion: The prevalence of Brazilian adults engaging in clusters of risk
behaviors is high, mainly among males, those who reported a bad health and with low

socioeconomic level.

Keywords: Health-related behaviors, Health risk behaviors, Noncommunicable Disease;
Cluster, Venn diagram.
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Consideracdes iniciais

A formatagdo desta dissertacdo segue o “Modelo alternativo” estabelecido pelo
Programa de Pos-Graduacdo em Ciéncias Saide da Universidade Federal de
Uberlandia. Inicialmente, uma fundamentag@o tedrica sera apresentada como forma de
revisdo da literatura sobre os temas abordados no estudo. Em seguida, serdo
apresentados os objetivos da dissertacdo e logo a seguir o artigo intitulado “Clusters of
risk behaviors for noncommunicable diseases in the Brazilian adult population” que foi

submetido para a revista Internacional Journal of Public Health (ANEXO).



16

1 INTRODUCAO

Nos ultimos 30 a 40 anos ocorreram varias mudangas relacionadas ao perfil de
saude (VANCONCELOS; GOMES, 2012). As doengas cronicas ndo transmissiveis
(DCNT) s@o as principais causas de morbimortalidade. e sdo responsaveis por 68% de
um total de 38 milhdes de mortes ocorridas no mundo em 2012 (World Health
Organization, 2014).

As quatro principais DCNT — doengas respiratorias, cardiovasculares, diabetes
mellitus e cancer — tém como principais fatores de risco, quatro comportamentos
modificaveis que sdo baixo consumo de frutas, legumes e verduras (FLV), inatividade
fisica, tabagismo e consumo excessivo de bebidas alcodlicas (WHO, 2014; SHI et al,,
2017).

De acordo com a Organizagdo Mundial da Saude (OMS), o conjunto de
comportamentos de risco responde pela grande maioria das mortes por DCNT e por
fragdo substancial da carga de doencas devida a essas enfermidades. Entre esses,
destacam-se o tabagismo, o consumo alimentar inadequado, a inatividade fisica e o
consumo excessivo de bebidas alcoolicas, que podem ocorrer de forma isolada ou
agrupada (WHO, 2014; LOCH et al., 2015).

A andlise de cluster ¢ um dos métodos mais utilizados para agrupar esses
comportamentos de risco, uma vez que, € possivel identificar grupos com caracteristicas
comuns (LAXER, 2017, JABLONSKI et al., 2016) que de forma integrada permite
verificar maior exposi¢do aos comportamentos de risco (STENHOLM et al., 2016).

Ha poucos dados relacionados a analise de cluster de comportamentos de risco
realizados no Brasil. Os dados disponiveis na literatura nacional focalizaram os clusters
baixo consumo de FLV, inatividade fisica, tabagismo e consumo excessivo de bebidas
alcodlicas, em regides especificas do Brasil, podendo n3o condizer com a realidade da
populagdo brasileira (TASSITANO et al., 2010; DEL DUCA et al,, 2012; COSTA et al,
2013; LOCH et al, 2015, CRUZ et al, 2017). Portanto, ¢ de suma importincia
identificar os principais clusters presentes na populagcdo para implementagdo de ac¢des
mais amplas e estratégias para que os individuos reduzam o envolvimento com

comportamentos de risco.
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2 FUNDAMENTACAO TEORICA

2.1 Transi¢do demogrdfica. epidemiologica e nutricional e o aparecimento das

doencas crinicas ndo transmissiveis

Nos ultimos anos houve mudangas do padrio de vida com o crescimento
populacional e desenvolvimento socioeconomico, deixando de ser uma sociedade rural e
tradicional, com familias numerosas, para se tornar predominantemente urbana, sendo
proposta nas primeiras décadas do século XX a teoria da transicdo demografica.
(VASCONCELOS; GOMES, 2012).

A transi¢do demografica foi dividida em duas fases, a primeira fase ocorreu nas
décadas de 1950 e 1960 e foi caracterizada pela reducdo das taxas de mortalidade e aumento
das taxas de natalidade, com ritmo de crescimento acelerado. A faixa etaria da populacdo
era mais jovem. A segunda fase da transi¢do ocorreu em meados de 1960, houve uma
reducdo nas taxas de natalidade e mortalidade. O crescimento populacional ficou reduzido,
aumentando o envelhecimento populacional (ALVES, 2002; PISON, 2009;
VASCONCELOS; GOMES, 2012) que ficou mais marcante nas proximas décadas.

Em 2013, foi realizada a projecdo da populagdo por sexo e idade pelo Instituto
Brasileiro de Geografia e Estatistica (IBGE) a qual evidenciou uma forte tendéncia de
aumento da propor¢do de idosos na populagdo brasileira. Para 2030, esta proporgio
estimada ¢ de 18,6% e, em 2060, de 33,7%, ou seja, a cada trés pessoas na popula¢do uma
tera ao menos 60 anos de idade (IBGE, 2015).

Nos ultimos cem anos ocorreram varias transformag¢des no perfil epidemiologico,
com reducdo das doengas infecciosas e parasitarias e ascensdo das DCNT (BARRETT et
al., 2015). A baixa mortalidade relativamente estavel e o aumento da expectativa de vida
para mais de 70 anos propiciaram o envelhecimento populacional. As DCNT como
cardiovasculares, cerebrovasculares, pulmonares, canceres, lesdes e distarbios relacionados
a0 estresse passaram a ser as maiores causas de mortalidade (ARAUJO, 2012; SANTOSA
etal., 2014).

As mudangas ocorridas no perfil de saude no Brasil sdo mostradas na figura 1,
evidenciando a propor¢do de Obitos por doengas infecciosas, cancer, doengas
cardiovasculares e outras causas entre 1930 e 2007 (BARRETO et al, 2011). Mais
recentemente para as epidemias de doengas cardiovasculares foram criadas estratégias para
controle da pressdo arterial e reducdo do colesterol. Para os canceres, foram

disponibilizados exames preventivos e tratamentos. Estudos tém mostrado os efeitos
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nocivos do tabaco e tém criado campanhas efetivas contra o tabagismo (BARRETT et al.,
2015).

Todas as mudangas ocorridas nos ultimos anos influenciaram o estado nutricional da
populagdo. Até a década de 1970, o quadro nutricional esteve marcado por surtos
epidémicos de fome, desnutricdo energético-proteica e caréncias nutricionais como
hipovitaminoses, anemias, bocio. A partir dos anos 90, com a transi¢do nutricional esta
epidemia comegou a dar lugar as DCNT com alteragdo da desnutrigdo pelo excesso de peso
e obesidade, desencadeada pelas mudancas nos habitos alimentares, com o aumento do
consumo de agucares e gorduras e uma redugdo do consumo de leguminosas, frutas e

vegetais (POPKIN, 2006; COUTINHO et al., 2008).

Figural - Tendéncias das causas de morte no Brasil entre 1930 a 2007.

B |nfectious diseases B Cancer B Cardiovascular disease Bl Yiclence 1 Other
1005

90%
80%
70%
60% 8
0%

A40%

Percntage of all deaths

30%
20%

10%

0%
1930 1940 1950 1960 1970 1980 2007

Fonte: (Barreto ef al., 2011).

2.2 Doencgas cronicas ndo transmissiveis e os comportamentos de risco

No Brasil as DCNT sdo responsaveis por 16 milhdes de mortes prematuras
(antes dos 70 anos) todos os anos, causadas pelas cardiopatias e pneumopatias,
acidentes cerebrovasculares, cancer e diabetes mellitus e para o ano de 2030 a
expectativa de mortalidade por DCNT devera aumentar para 52 milhdes (WHO, 2014).

Segundo a Vigilancia de Fatores de Risco e Prote¢do para Doengas Cronicas por
Inquérito Telefonico (VIGITEL) realizada em 2016 no Brasil, em uma década houve
um aumento de 61,8% dos casos de diabetes mellitus tipo Il e aumento de 14,2% de
hipertensdo arterial sistémica. As taxas de mortalidade por DCNT correspondem a 74%,

sendo a primeira causa de mortalidade no Brasil (BRASIL, 2017).



19

As DCNT estdo relacionadas a causas multiplas e com prognostico incerto.
Apresentam periodos agudos, podendo gerar incapacidades e requerem intervengdes
relacionadas as mudangas no estilo de vida (BRASIL, 2013). Varios comportamentos de
risco podem influenciar o aparecimento das DCNT, dentre eles pode ser destacado o
consumo de alimentos ndo saudaveis ricos em sodio e gorduras e baixo consumo de
FLV, inatividade fisica, tabagismo, consumo excessivo de bebidas alcoolicas, fatores

genéticos e estresse psicologico (WHO, 2014).

2.2.1 Consumo de frutas, legumes e verduras

O consumo alimentar tem sofrido diversas mudangas no padrdo de qualidade e
quantidade destacando — se o consumo excessivo de alimentos processados e alimentos
com alto valor calorico, associado ao sedentarismo (MORATOYA et al, 2013;
MARTINS et al., 2013).

A nivel mundial 2,7 milhoés de mortes foram registradas em 2000, sendo 31%
por doengas isquémicas do coragdo, 11% de doengas cerebrovasculares e 19% de
canceres gastrintestinais. As dislipidemias, causadas pelo excesso de gorduras
saturadas, correspondem 4,4 milhdes de mortes anualmente, poderiam ter sido evitadas
com o consumo adequado de FLV (BRASIL, 2009). No Brasil, de acordo dados da
Pesquisa de Orgamento Familiar (POF) 2002-2003 e 2008-2009, houve um aumento do
consumo de alimentos com alta densidade energética como biscoitos (10%),
refrigerantes (16%) e refeigdes prontas (40%) (IBGE, 2011). Concomitante a esse
aumento, houve reducdo do consumo de FLV, que sdo essenciais e devem estar
presentes em uma alimentacdo saudavel. De acordo com a OMS, o consumo regular de
FLV pode prevenir o aparecimento das DCNT (SILVA et al., 2015), pois sdo ricos em
vitaminas, minerais (STANNER et al., 2003) e fibras (ANDERSEN et al., 2018).

Segundo dados da Vigitel, no periodo de 2008 a 2016 houve um aumento do
consumo de FLV. Em 2008, 33,0% dos brasileiros consumiam regularmente FLV, em
2016 esse valor aumentou para 35,2%, porém esse percentual ainda é baixo. Apenas 1 a
cada 3 adultos brasileiros consomem FLV em 5 dias da semana ou mais (Figura 2)

(BRASIL, 2017).
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Figura 2 — Consumo de frutas, legumes ¢ verduras em mais de 5 vezes na semana na populagio
brasileira.

Masculino —Feminino

38,6 4.1 -

28,8
26,4 26,9

2008 2009 2010 2011 2012 2013 2014 2015 2016

Fonte: Vigilancia de fatores de risco ¢ protegdo para doengas cronicas por inquérito telefonico (Brasil),
2017.

2.2.2 Bebidas alcodlicas

A bebida alcodlica € um tipo de droga psicotropica que tem seu consumo
admitido e incentivado pela sociedade e o seu excesso tem forte impacto nas condi¢des
de saude, trabalho e familia (BRASIL, 2004). O seu consumo esta fortemente ligado a
locais e ambientes de diversdo, refletindo na ingestdo excessiva em curto espago de
tempo, causando embriaguez, por diversos motivos como, desinibicdo social e
aproximagdes sexuais, sendo um grave problema de saude publica (IDT, 2010). As
bebidas destiladas, como cachaga, tequila, vodka e uisque, por exemplo, correspondem
aos tipos de bebidas mais consumidas no mundo (50,1%), seguida das bebidas
fermentadas, cerveja (34,8%), e do vinho (8%) (WHO, 2014).

O consumo excessivo de bebidas alcoolicas ¢ um dos comportamentos de risco
de maior impacto para morbimortalidade e incapacidade em todo o mundo e esta
associado a mais de 60 tipos de doengas, como problemas psicologicos, cancer, doengas
hepaticas, além de danos intencionas e ndo intencionais como acidentes de transito e
trabalho e desordens no dambito familiar, como comportamentos agressivos. Além disso,
pode levar a uma gravidez indesejada ou alteragdes fetais (DUAILIBI; LARANJEIRA,
2007). O grafico abaixo mostra as principais doengas e prejuizos associados ao

consumo excessivo de bebidas alcoolicas no mundo (CISA, 2014) (Figura 3).
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Figura 3 — Doengas e prejuizos total ou parcialmente decorrentes do uso do dlcool no mundo.
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Fonte: (CISA, 2014).

A nivel mundial, o consumo excessivo de bebidas alcodlicas esta relacionado a
3,3 milhdes de mortes a cada ano (WHO, 2014). No Brasil, no periodo de 2006 a 2016 o
consumo excessivo de bebidas alcoolicas aumentou (15,7% e 19,1%, respectivamente),
sendo cerca de duas vezes maior no sexo masculino (27,3%) do que no sexo feminino
(12,1%). Em ambos os sexos, a frequéncia do consumo excessivo de bebidas alcoolicas
tendeu a reduzir a partir dos 35 anos de idade e aumentou com a escolaridade (BRASIL,
2017). O consumo excessivo de bebidas alcodlicas € um fator com elevado custo
socioecondmico, impactando de forma significativa na saude (BREDA; ALMEIDA,
2010). Além disso, os casos de mortes associadas ao consumo excessivo de bebidas
alcoolicas afetam principalmente jovens (20-49 anos) economicamente ativos (REHM

et al., 2010).

2.2.3 Tabagismo

O tabagismo ¢ considerado uma dependéncia quimica, desencadeada pelo uso de
substancias psicoativas e constitui uma das principais causas para o aparecimento de
doengas (BRASIL, 2009). E um grave problema de saide publica sendo responsavel por
doengas incapacitantes e fatais, como infarto agudo do miocardio, doenga pulmonar
obstrutiva cronica, doenga cérebro vascular e cancer, sendo que 90% dos casos de

cancer de pulmao, atinge individuos tabagistas. Se a tendéncia do tabagismo
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permanecer, a meta para 2020 ¢ que serdo 10 milhdes de mortes no mundo a cada ano,
sendo que 70% ocorrerdo em paises em desenvolvimento. Os principais fatores
determinantes sociais do tabagismo s@o o baixo preco, o facil acesso ao produto e a
dindmica de livre mercado legal (BRASIL, 2007).

De acordo com a OMS o tabagismo é responsavel por 85% das mortes por
doenga pulmonar crénica (bronquite e enfisema), 30% por diversos tipos de cancer
(pulmao, boca, laringe, faringe, esoéfago, pancreas, rim, bexiga, colo de Utero, estdbmago
e figado), 25% por doenga coronariana (angina e infarto) e 25% por doencas
cerebrovasculares (acidente vascular cerebral) (WHO, 2011).

Segundo o Instituto Nacional do Cancer (INCA), além da associagdo com as
DCNT, o tabagismo também ¢ um fator importante de risco para o desenvolvimento de
outras doengas, tais como - tuberculose, infec¢des respiratorias, ulcera gastrintestinal,
impoténcia sexual, infertilidade em mulheres e homens, osteoporose, catarata, entre
outras doengas (BRASIL, 2007).

No Brasil em 2016, a frequéncia de adultos tabagistas foi de 10,2%, sendo maior
no sexo masculino (12,7%) do que no sexo feminino (8,0%). A frequéncia de
individuos tabagistas tendeu a ser maior entre os adultos de 45 a 64 anos e diminuiu
com o aumento da escolaridade. No periodo de 10 anos, houve uma redugdo de 35% na
prevaléncia de tabagistas no Brasil, passando de 15,7% (2006) para 10,2% (2016)
(BRASIL, 2017).

A OMS tem implementado politicas de controle do tabagismo, focando na
proibi¢do de publicidade e até areas livres de fumo. Desde o final da década de 1980 foi
incluso um conjunto de ag¢des nacionais que compdem o Programa Nacional de
Controle do Tabagismo (PNCT), com ag¢gdes educativas, de comunicacgdo, de atencdo a
saude, junto com o apoio a ado¢do ou cumprimento de medidas legislativas e
econdmicas a fim de promover a cessacdo do tabagismo e proteger a populagdo da
exposi¢do a fumaga ambiental do tabaco, além de reduzir o dano individual, social e
ambiental dos produtos derivados do tabaco. O PNCT articula a Rede de Tratamento do
Tabagismo no Sistema Unico de Saude (SUS), o Programa Saber Saude, as Campanhas
e outras ac¢des educativas e a Promoc¢do de Ambientes Livres (BRASIL, 2007). Em
2017, 63% da populagdo mundial estava protegida por ao menos uma medida integral
de controle do tabaco. As estratégias para ampliar essas a¢es t€ém salvado milhdes de

pessoas de morte prematura (WHO, 2017).
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2.2.4 Inatividade fisica

A 1natividade fisica esta diretamente associada ao aparecimento e agravamento de
doengas, como doenga coronariana ou outras alteragdes cardiovasculares e metabolicas
(SILVA et al., 2010) e pode ser identificada como o quarto fator de risco principal para a
mortalidade no mundo (WHO, 2010). Os niveis inadequados de atividade fisica na infancia
e adolescéncia, estdo fortemente associados ao ganho de peso excessivo, dislipidemias e
aumento da pressdo arterial sistémica, com maior probabilidade de sedentarismo na fase
adulta (FARIAS JUNIOR, 2008).

Individuos que praticam atividade fisica apresentam menores taxas de mortalidade
por todas as causas, como doengas cardiovasculares, diabetes mellitus tipo I, sindrome
metabolica, cancer de colon e mama e depressdo, comparados aqueles que ndo praticam.
Além disso, estdo menos susceptiveis a fraturas, apresentam melhor aptiddo
cardiorrespiratdria e muscular e melhor controle de peso (WHO, 2011).

Os niveis de inatividade fisica estdo aumentando em muitos paises com implicagdes
importantes para a prevaléncia de DCNT, refletindo na saude da populagdo em todo o
mundo (WHO, 2010).

No Brasil, houve um aumento da pratica de atividade fisica no tempo livre (pelo
menos 150 minutos de atividade fisica moderada por semana). Em 2009, 30,4% dos
individuos praticavam atividade fisica, e em 2016, 37,6%, sendo maior em homens (46,6%)
do que em mulheres (29,9%) e mais frequente entre jovens de 18 a 24 anos (52%), com

tendéncia a diminuir com a idade (BRASIL, 2017).

2.3 Co-ocorréncia de comportamentos de risco e a andlise de cluster

Os comportamentos de risco relacionados a saude frequentemente sdo analisados
separadamente, porém, ndo ocorrem de forma isolada (BARRETO; FIGUEIREDO,
2009; DUMITH et al., 2012; LAXER et al., 2017; CRUZ et al., 2017). Assim, para
avaliar a co-ocorréncia dos comportamentos de risco vem sendo utilizada a analise de
cluster, que consiste em uma técnica de agrupamento, em que, no final da anélise,
individuos pertencam a um unico grupo, o cluster (HOFSTETTER et al., 2014).

O cluster ¢ composto pela selecdo de uma amostra de individuos ou grupos com
caracteristicas semelhantes (HOFSTETTER et al.,, 2014). Estudos publicados tém

sugerido analises agrupadas de comportamentos de risco a saude, pois a exposi¢do de



24

um comportamento de risco pode influenciar a presenga de outros, como por exemplo,
individuos tabagistas apresentam maior probabilidade de ingerir excessivamente
bebidas alcoodlicas (GLANZ et al., 2008).

Os comportamentos de risco estdo relacionados aos problemas de saude,
aumentando os indices de mortalidade (WHO, 2014; CRUZ et al., 2017). Individuos
tabagistas tendem a consumir alimentos ndo saudaveis como carnes e produtos lacteos
com alto indice de gordura e menor quantidade de frutas, legumes e verduras, além da
maior ingestdo de bebidas alcoolicas. Assim, ha uma disponibilidade reduzida de
antioxidantes, como as vitaminas A, C e E, e maior risco para a presen¢a de doencas
cardiovasculares, canceres, resultado da combinag¢do de comportamentos de risco (MA
et al., 2000).

No Brasil nos anos de 2002 a 2008, foi realizado um estudo com trabalhadores
da industria, com uma amostra de 47.886 individuos e foi possivel verificar maior poder
de agregacdo do cluster “tabagismo, consumo excessivo de bebidas alcoolicas,
inatividade fisica e baixo consumo de FLV" no sexo feminino (DEL DUCA et al.,,
2012). Outro estudo realizado em 2008 com uma amostra de 603 trabalhadores
industriais de Caruaru, Brasil, verificou que independente da combinagdo, individuos do
sexo feminino e trabalhadores com menor escolaridade, apresentaram maior
probabilidade de exposi¢do simultdnea a trés e quatro comportamentos de risco
(TASSITANO et al., 2010). Na Australia, uma pesquisa com 6.052 adultos com idade
entre 28 e 72 anos, para os clusters “tabagismo, consumo excessivo de bebidas
alcoolicas e inatividade fisica” foi observado maior potencial de agregacdo no sexo
feminino e em individuos jovens (MORRIS et al., 2016).

Além da identifica¢do de cluster, os estudos indicam diferengas entre o sexo
masculino e feminino, que partem de um determinante biologico para um nivel social. A
perspectiva de género € fundamental para compreender todas as relagdes que envolvem
homens e mulheres e os seus reflexos na saude a fim de avaliar causas externas de
morbidade e mortalidade (BARATA, 2009 apud MOURA et al., 2015). As
desigualdades de género na area da saude comumente sdo justificadas mostrando que
determinantes sociais, estruturais e psicossociais sdo considerados mais importantes
para o sexo feminino e as questdes comportamentais para o sexo masculino (DENTON
et al., 2004), porém, as diferengas por géneros nas associa¢des ainda sdo pouco

relatadas (FALEIRO et al., 2017).
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De acordo com a literatura, os individuos do sexo masculino estdo mais
susceptiveis a desenvolver DCNT como céancer, aterosclerose, acidente vascular
cerebral (VERBRUGGE, 1989; BIRD, RIEKER, 1999 apud PINHEIRO et al., 2002) e
as doengas cronicas ndo fatais como artrite, anemia, vesicula, estdo mais presentes no
sexo feminino (BIRD; RIEKER, 1999 apud PINHEIRO et al., 2002). Essas DCNT
estdo relacionadas diretamente aos comportamentos de risco e a exposi¢do simultinea a
esses comportamentos tende a ter efeito maior que cada comportamento isolado
(SACCO et al., 2013).

Além do sexo, aspectos sociais também estdo associados aos comportamentos de
risco e impactam de forma direta na prevaléncia das DCNT. As desigualdades sociais,
as diferencas no acesso aos bens de servigo, a baixa escolaridade e as desigualdades no
acesso a informagdo, influenciam, de modo geral, na maior probabilidade de
desenvolverem DCNT e de agravarem o estado de saude (SCHMIDT et al., 2011).
Alguns estudos apontam que a ocorréncia de trés ou quatro comportamentos de risco €
superior no sexo masculino, em individuos com idade inferior a 60 anos, de classes
sociais mais baixas e de menor escolaridade (POORTINGA, 2007, DEL DUCA et al.,
2012; LOCH et al., 2015).

Os programas de promoc¢do de saude que tém mostrado melhor efetividade sdo
aqueles focados em estratégias de mudancga relacionadas aos comportamentos de risco

de forma agrupada (TASSITANO et al., 2010).
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3 OBJETIVOS

3.1 Objetivo geral

Identificar clusters de comportamentos de risco para DCNT na populagdo adulta.
brasileira.

3.2 Objetivos especificos

a) definir e estimar a frequéncia dos clusters para os quatro comportamentos de
risco (baixo consumo de FLV, consumo excessivo de bebidas alcoolicas, tabagismo e
inatividade fisica) que influenciam o aparecimento das DCNT segundo sexo;

b) associar os clusters de comportamentos de risco com fatores

sociodemograficos e autopercepgdo de saude.
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Artigo: Clusters of risk behaviors for noncommunicable diseases in the Brazilian

adult population

Artigo submetido para publicacdio para a revista “Internacional Journal of Public
Health ™ (comprovante de submissdo: Anexo).
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RESUMO

Objetivos: Identificar grupos de comportamentos de risco entre adultos brasileiros, por sexo ¢ associar
clusters a fatores sociodemograficos ¢ autopercepcdo de satide. Métodos: Foram avaliados 46.785
adultos da Pesquisa Nacional de Saade. Os comportamentos de risco foram baixo consumo de frutas ¢
hortaligas - LFV (<5 vezes / semana), inatividade fisica (<150 min / semana), tabagismo (sim / nio) ¢
consumo excessivo de dlcool (5 doses para o sexo masculino, 4 doses para o sexo feminino). Utilizamos o
diagrama de Venn, analise de cluster ¢ modelos de regressdo multinomial. Resultados: Encontramos 9
clusters. O cluster de quatro comportamentos de risco foi mais comum no sexo masculino (3,2% versus
0,83%). Apesar de um maior potencial de agregagdo de comportamentos no sexo feminino (O/E=2.48) do
que no sexo masculino (O/E= 1,62), as mulheres apresentaram menor probabilidade de ter todos os
comportamentos de risco conjuntamente (OR=0,13; 1C95%=0,10; 0,17), ¢ isso foi encontrado para os
outros clusters. De modo geral, brasileiros negros/pardos, jovens, com baixa escolaridade ¢ com
autopercepcio de saude ruim eram mais propensos a participar de agrupamentos de comportamentos de
risco. Conclusiio: A prevaléncia de adultos brasileiros engajados em grupos de comportamentos de risco
¢ alta, principalmente entre os homens, aqueles que relataram autopercepcdo de saude ruim ¢ com baixo

nivel socioecondmico.

Keywords: Comportamentos relacionados a satde, Comportamentos de risco a saide, Doenga nio

transmissivel; Cluster, diagrama de Venn.
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ABSTRACT

Objectives: To identify clusters of risk behaviors among Brazilian adults, by sex and to associate clusters
with sociodemographic factors and self-perception of health. Methods: We assessed 46,785 adults from
the Brazilian National Health Survey. The risk behaviors were low consumption of fruits and vegetables -
LFV (<5 times/week), physical inactivity - PI (<150 min/week), smoking (yes/no) and excessive
consumption of alcohol — EA (5 drinks for male, 4 drinks for female). We used Venn diagram, cluster
analysis and multinomial regression models. Results: We found 9 clusters. The cluster of four risk
behaviors was more common in males (3.2% versus 0.83%). Despite a greater potential for aggregation of
behaviors in females (O/E=2.48) than in males (O/E=1.62), the women were less likely to have all risk
behaviors jointly (OR=0.13, 95%CI=0.10;0.17), and this was found for the other clusters. In general,
Brazilian black/brown, younger, with low schooling level and who had a self-perception of bad health
were more likely to engage in clusters of risk behaviors. Conclusion: The prevalence of Brazilian adults
engaging in clusters of risk behaviors is high, mainly among males, those who reported a bad health and

with low socioeconomic level.

Keywords: Health-related behaviors, Health risk behaviors, Noncommunicable Disease; Cluster, Venn
diagram.
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INTRODUCTION

Noncommunicable diseases (NCDs) are the main causes of morbidity and mortality in the world,
and all of them share four main risk behaviors: low consumption of fruits and vegetables, physical
inactivity, smoking and excessive consumption of alcoholic beverages (WHO, 2014; Benziger et al.,
2016). These risk behaviours often are individually analyzed, although they do not occur in isolation,
which limits a comprehensive understanding of all burden of risk for health (BARRETO and
FIGUEIREDQ, 2009; DUMITH et al. 2012), in addition, the simultaneous exposure to more than one risk
behavior can be more jeopardizing for health then the sum of the individual risks (YUSUF et al. 2004,
POORTINGA, 2007; SILVA et al. 2013).

Cluster analysis is a reliable method to jointly identify risk behaviors and groups with common
characteristics (DUMITH et al. 2012). In an integrated way, this analysis allows verifying greater
exposure to risk or protective behaviors (STENHOLM et al. 2016).

A study conducted in Brazil between 2002 and 2008, with 47,886 industry workers showed that
the cluster “low consumption of fruits and vegetables, physical inactivity, smoking and excessive
consumption of alcoholic beverages” presented greater potential for aggregation in females (DEL DUCA
et al. 2012). In another study conducted in England with a sample of 11,492 individuals aged 16-64, the
results were similar to the Brazilian one (POORTINGA 2007). In 2003, it was observed that in 6,052
Australian adults between 28 and 72 years old, the cluster “smoking, excessive consumption of alcoholic
beverages and physical inactivity” presented greater potential for aggregation in females and among
younger individuals (MORRIS ef al. 2016).

The behavioral differences between the genders are generally justified by social, structural and
psychosocial determinants that are considered more important for the female and the behavioral issues for
the male (DENTON et al. 2004). However, gender differences in these associations are still pootly
reported (FALEIRO et al. 2017). According to the literature, males are more exposed to risk behaviors
and have lower use of health services (BROOM 2009).

Although some studies in Brazil present the prevalence of risk behaviors, they are not
representative of the Brazilian population (TASSITANO et al. 2010; DEL DUCA ef al. 2012; COSTA et
al. 2013; LOCH et al. 2015; CRUZ et al. 2017). Brazil is a country with continental dimensions that has
different social, economic and health conditions of life. For example, the life expectance in Santa
Catarina (state from south region) is 79.1 years of life and in Maranhdo (state from northeast region) is
70.6 years of life IBGE. 2018). The conditions of life from south and southeast regions do not represent
the conditions from north and northeast regions. These differences have reflects in behaviors. A survey in
all Brazilian state capitals found that the prevalence of smoking ranged from 14.3% to 19.5% for males
and 11.0% to 18.0% for females. For heavy alcohol consumption the prevalence ranged from 23.9% to
31.7% for male and 15.3 to 21.2% for females (BRASIL, 2018). Our study fulfills a gap in the Brazilian

literature, because it was conducted using a representative sample from Brazilian adult/elderly population.
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Thereby, the objectives of the present study were to identify clusters of risk behaviors related to
NCDs in the Brazilian adult population and to associate them with socio-demographic factors and self-

perception of health.

METHODS

Data source and sampling

The data used came from the National Health Survey (PNS) (2013), whose objectives were to
evaluate the performance of the national health system, the health conditions of the Brazilian population,
the surveillance of chronic non-communicable diseases and associated risk behaviors (MALTA ef al.
2008).

The PNS was carried out in partnership with the Brazilian Institute of Geography and Statistics
(IBGE), which has a home base and national scope, being part of the Integrated System of Home Surveys
(SIPD) and has a periodicity of five years. The PNS sample had geographic coverage and was comprised
by the census sectors of the Geographical Operational Base of the Demographic Census 2010, except for
those with a very small number of houscholds and the special sectors (military barracks, military bases,
accommodations, camps, boats, prisons, retirement homes, orphanages, convents and hospitals).

The PNS was designed to represent Brazilian adults and elderly population resident in permanent
private households, all five geographic regions and urban and rural settings. The Brazilian Institute of
Geography and Statistics (IBGE in Portuguese) developed a Master Sample of the Integrated Houschold
Surveys System (SIPD) from demographic census that has been applied in all household surveys carried
out in Brazil. The sample of PNS is a sub-sample of the Master Sample that is composed by clusters of
cities (metropolitan cities, medium-size and small-size cities). The selection of cluster (census tracts) is
proportional to their size. The sample was defined using clustering and stratification in three stages. The
primary sample unit was composed by clusters (census tracts) selected by simple random sampling; the
second sample unit was composed by a fixed number of permanent private households in each second
sample unit. The number of houschold by second sample unit was 10 ou 14 depending on the
dissemination domain; and the third sample unit was composed by an adult/elderly resident from
household by simple random sampling (equiprobability of selection). It is possible to access the sample
size by state from Brazil in the manuscript from Souza-Junior et al (2015). The minimum sample of
households selected for the survey was 23% higher to considered all losses, non-response rate and rate of
misclassification of units in the records (DAMACENA et al. 2015). The total number of houscholds
visited was 81,167, but 69,994 were occupied. The number of interviews was 64,348 and the total number
of a selected household with complet interview was 60,202, The response rate was 91.9% (MALTA etal.,
2015). For the purpose of this study, we have assessed data of Brazilian adults (n= 46,785), therefore,

excluding those adolescente (<20 years) and elderly (>60 years).

Collection and measurement instrument
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The present study used questions related to the individual questionnaire of the selected resident
and the area of residence (urban or rural) from the houschold questionnaire. Thematic modules that
constituted the questionnaire were composed of general information (socio-demographic characteristics),
self-perception of health status, safety (accidents and violence), diet, physical activity, tobacco use,
alcohol, diagnosis of chronic diseases (diabetes mellitus, systemic arterial hypertension,
hypercholesterolemia, asthma or asthmatic bronchitis, arthritis or rheumatism, chronic spinal problem,
work-related musculoskeletal disorder, depression, mental illness, lung discases, renal and cancer),
anthropometry and laboratory tests. The interviews were conducted using personal digital assistance
(PDA).

Risk behaviors

The delimitation of the variables of interest present in the PNS questionnaire (2013) was based
on the theoretical reference of risk behaviors for the onset of NCDs, such as low consumption of fruits
and vegetables (LFV), physical inactivity (PI), smoking and excessive consumption of alcoholic
beverages (WHO 2014).

Fruits and vegetables consumption was considered low when it occurred less than five times in
the last week for both (WHO, 2014). It was considered excessive consumption of alcoholic beverages
when the intake was more than five doses per week in males and more than four doses per week in
females (GUNZERATH et al. 2004), being a "dose" the equivalent to a can of beer, a glass of wine or a
dose of cachaga, whiskey or any other distilled drink. The practice of physical activity was measured
based on responses to a questionnaire consisting of questions on the frequency and duration of physical
activity in different domains (leisure, work and displacement). For each of the domains evaluated, scores
of activity practice were constructed by multiplying the weekly frequency by time duration on the days
when the activity was performed. We considered physicaly inactive, adults who did not reach at least 150
weekly minutes of physical activity considering leisure, work and displacement activities (MIELKE et al.
2015). Individuals who reported smoking some tobacco product at the time of the interview were
classified as smokers (DEL DUCA et al. 2012).

The following socio-demographic variables were evaluated: gender (male and female), age (20
to 29; 30 to 39; 40 to 49; 50 to 59 years old), schooling level (incomplete elementary school, complete
elementary school, complete high school and complete higher education), and colot/race. The color/race
was assessed based on individuals self-report, following the recomendation of Brazilian government and
the Brazilian Institute of Geography and Statistics, and the options were: white, black, brown, yellow
(Asian) or indigenous (BRASIL, 2010). We assessed the employment situation (employed or
unemployed) and the area of residence (urban or rural). We also assessed the self-perception of health
status. This variable was measured by the question: "In general, how do you evaluate your health? Very
good, good, regular, bad or very bad?" The answers were grouped into two categories: “Good” (including
those who answered “very good” and “good”) and “Bad” (including those who answered “regular”, “bad”

and “very bad”), according to Esteban y Pefia et al. (2010).
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Statistical analysis

Cluster analysis was performed, to explore clusters of risk behaviors, by aggregating the
individuals into subgroups (STENHOLM et al. 2016). Each variable of the risk behaviors was categorized
as “0 (-)” - absence of risk behavior and “1 (+)” presence of risk behavior and the cluster were formed
from these variables. In this way, the final score ranged from O to 4, 0 being the absence of risk behavior
and 4 the presence of all risk behaviors, according to the distribution observed in the sample.

Clusters were defined by combining the prevalence of observed and expected behaviors. The
expected prevalence in the combination was calculated by multiplying the individual’s prevalence of each
individual observed in the survey. The cluster was calculated taking into account the observed/expected
risk. It was considered a cluster when the observed/expected result was higher than 1 (SCHUIT et al.
2002; BARRETTO and FIGUEIREDO, 2009). The higher the result, the greater the aggregation potential
of the cluster was, which is related to the interaction of risk behaviors when they occur.

The observed and expected prevalence was made with 16 possible combinations for the four risk
behaviors. Clusters were constructed according to gender, in order to identify if there are distinct patterns
between genders.

The analysis was performed in two stages. In the first stage, we identified clusters according to
gender and their respective prevalence. Subsequently, the clusters found, were used to elaborate a noun
variable classifying adults as: “not engaged in any risky bahaviors” (0); “engaged in alcohol cluster” (1);
“engaged in alcohol and smoking cluster” (2); “engaged in LFV and PI cluster” (3); “engaged in LFV,
Alcohol and smoking cluster” (4); “engaged in alcoohol, smoke and PI” (5); “engaged in the four risk
behavior cluster” (6); This variable was the dependent variable in a multinomial regression model to test
associations with socio-demographic variables and self-perceived health, having the group * not engaged
in any risk behaviors” as reference. Thus, it was possible to identify vulnerable subgroups to each cluster
of risk behaviors. The significance level was 5%.

In order to represent the coexistence of risk behaviors in males and females, the Venn diagram
was used. This method made possible to compare and visualize the data set based on the intersection of
graphical forms to show the overlap of common characteristics (FERREIRA et al. 2017).

All statistical analyzes were performed on Stata SE software version 13.1.

Ethical aspects

The National Health Survey project was approved by the National Research Ethics Committee of
the National Health Council (CNS) in June 2013. The data used in this study are available on the IBGE

website, without containing information that may identify the subjects of the research.

RESULTS

A total of 46,785 individuals participated in this study, of which 52.1% were female. The
majority was aged between 20 and 29 years old (31.8%), white (46.1%) and brown (43.2%), with
complete high school (41.9%) and good health self-perception (70.8%). When analyzed in isolation, the
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most frequent risk behaviors were physical inactivity (56.8%) and low consumption of fruits and
vegetables (68.0%) (Table 1).

According to the Venn diagram, it was found that the coexistence of 4 risk behaviors was more
common in males (3.23% versus 0.82% in females). Low consumption of fruits and vegetables and
physical inactivity were the most prevalent risk behaviors, both in males (33.7%) and females (40.0%).
The absence of risk behaviors was more common in females (15.75%) than in males (8.79%) (Figure 1).

The prevalence of observed, expected, and the ratio observed/expected (O/E) for the 16 possible
combinations of risk behaviors by gender are described in Table 2. We found 10 clusters, and 7 were
found for both sexes. The cluster of four and three risk behaviors occurred in both genders. For four risk
behaviors, there was higher aggregation potential in females (O/E=2.48) than in male sex (O/E=1.62).
The clusters of three risk behaviors, “LFV, alcohol and smoking” (O/E=3.00) presented greater potential
for aggregation in females, while “alcohol, smoking and PI”, presented similar potential for aggregation
in both sexes (O/E=1.13 in male; O/E=1.05 in female). The cluster of “FLV, smoking and PI” was found
among women (O/E=1.12).

The most common combination was “low consumption of fruits and vegetables and physical
inactivity” for both genders (male: 26.21%, female: 32.97%), according to Venn diagram, however this
cluster presented low aggregation potential (O/E=1.08 in males; O/E=1.09 in females). The cluster
“alcohol and smoking” also presented a higher aggregation potential in females (O/E = 2.22 females;
O/E=1.06 males). The cluster “LFV and alcohol” (O/E=1.03) occurred only in females.

The analysis of socio-demographic factors associated with clusters of risk behaviors for both
sexes is shown in Table 3. All clusters were less likely to occur in females (OR=0.13, 95% CI: 0.10-0.17),
among those with higher education (OR=0.29, 95% CI: 0.17-0.50), aged between 50-59 years (OR=0.41,
95% CI: 0.27-0.63) and employed (OR=0.66, 95% CI: 0.48-0.90) and higher probability of occurring in
black adults (OR=1.54, 95% CI: 1.03-2.31) and with poor self-perception (OR=1.64, 95% CI: 1.21-2.21).
The same tendency was observed, in general, for the cluster of three and two risk behaviors.

Table 4 shows the analysis of socio-demographic factors and self-perceived health associated to
the risk behavior clusters occurring in different sexes. In females, the probability of adherence to the
cluster “low consumption of fruits and vegetables and excessive consumption of alcoholic beverages”
was lower among those aged 50-59 years (OR=0.09, 95% CI. 0.04-0.18) and higher probability of
occurring in black adults (OR=2.03, 95% CI. 1.17-3.54). The “low fruit and vegetables, smoking and
physical inactivity” was lower in females with higher education (OR=0.12, 95% CI: 0.08-0.19) and
employed (OR=0.47, 95% CI: 0.37-0.60) and higher in females who live in rural area (OR=1.59, 95% CI:
1.15-2.20) and with poor self-perception (OR=1.54, 95% CI. 1.17-2.02). In males, the probability of
adherence to the cluster “physical inactivity” was lower among those employed (OR=0.40, 95% CI: 0.28-
0.55) and higher in males with 50-59 years old (OR=1.54, 95% CI: 1.17-2.02), with poor self-perception
(OR=1.40, 95% CI: 1.08-1.81).

DISCUSSION
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In the present study it was observed 10 clusteres of the four risky behaviors. Males presented
higher number of clusters and 70% of all clusters were the same for both genders. The potential
aggregation of clusters of risk factors was higher for females. In general, females, individuals aged higher
than 40 years and higher education were less likely to present clusters of health behaviors, and self-
reported brown and black and those self-perceived their health as bad were more likely. The clusters
“LFV and alcohol” and “LFV, smoking and PI” were aggregated only for females and “physical
inactivity” only for males.

Clusters of four and three risk behaviors had greater potential for aggregation in females.
Although similar results are reported in the literature, it is not clear what factors could explain this finding
(DEL DUCA et al. 2012). However, despite the greater potential for aggregation in females, males had
higher probability of adherence in all common clusters. Studies among Brazilian adults support our
finding (DEL DUCA et al. 2012; CRUZ et al. 2017) and the explanation could be that there is less health
concern and greater acceptance social behavior of risk behaviors by men than by women (BRASIL 2009;
MOURA 2012).

The oldest adults (50-59 years) were less likely to present clusters of behaviors, which is in
accordance to other studies (POORTINGA, 2007; SILVA et al. 2013). These results may be related to the
fact that young people are less concern about NCDs and therefore engage in more risky behaviors, since
these deseases tend to develop later in life (BARRETO et al. 2009).

It was observed that, in general, those with lower socioeconomic status were more likely
engaged in clusters of risky behaviors. For example, the higher the level of education, the lower the
probability of presenting clusters of risk behaviors, and the same of found for those employed. In the
literature, the low education level is associated with several combinations of risk behaviors (LOCH ef al.
2015) as well as the smaller access to resources, available information and use of health services (DEL
DUCA et al. 2012; MUNIZ et al. 2012). In addition, it is directly related to the low income (SENGER et
al., 2011) that may reflect the adoption of risk behaviors. The literature also shows that the engagement in
risky behaviours is more common among those unemployed (POORTINGA, 2007). Moreover, self-
reported black individuals were more likely to adhere to risk behaviors, which is corroborated in a
previous study (SILVA et al. 2013). In Brazil there have been advances in income distribution, but social
inequality still remains (IPEA 2011). According to PNAD (2016), the black self-declaring population in
Brazil represents 8.9% of the population. Studies on social exclusion and health conditions of black
individuals (ARAUJO et al. 2010) show greater exposure to worse working conditions, lower wages and
more restrictions on access to health services (IPEA 2011; MALTA et al al. 2015). Low levels of
education and illiteracy are more frequent among blacks. In 2009, only 8.3% of blacks had higher
education, 6.9% were men and 9.9% were women. Thus, all these issues may favor adherence to
unhealthy behaviors (IPEA 2011).

Brazilian adults with poor self-rated health were more likely to engage in most clusters of
behaviors. We found no studies exploring associations between clusters of behaviors and self-rated
health. However, a study among adult Colombian found that low levels of leisure time physical activity
were associated with regular and poor self-perceived health status in women, although this relationship
was not observed in men (ROMERO & URBINA, 2017). On the other hand, among Saudi adults,
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smoking, obesity, and physical inactivity were not associated with self-reported health (MORADI-
LAKEH et al, 2015). More studies should explore these associations.

The cluster of “LFV and alcohol” was found only among females, and it was associated to black
and older woman (50-59 years). Excessive consumption of alcoholic beverages may be associated with
ingestion of snack foods such as processed and canned foods, for example, which could replace fruits and
vegetables in the diet and result in low consumption of fruits and vegetables (SENGER er al. 2011),
however, further research is needed. Although in Brazil the availability and diversity of fruits are large,
the consumption of these foods is still low. According to data from Surveillance of risk factors and
protection for chronic diseases by telephone survey (Vigitel), only 40.7% of women consume fruits and
vegetables >5 times a week (BRASIL 2017).

The general prevalence of low consumption of fruit and vegetables (68.0%) and the physical
inactivity (56.8%) were high among Brazilian adults. Similar results have been reported previously
(SOUZA et al., 2013; BRAZIL, 2017, De REZENDE et al., 2015). Only one out of three Brazilian adults
consume regularly (5 or more times a week) fruit and vegetables (BRASIL, 2017), and only one out of
five Brazilian population reported to practice physical activity (De REZENDE et al., 2015). When
addressing these two risky behaviors at populational level, we have to take into consideration the social
determinants, including cultural, demographic, differences in access to goods and services; low levels of
education; and differences in access to information. A recent study in Brazil showed that among in natura
food, the vegetables were the most expensive, in addition, the high convenience and massive marketing
promoting ultraprocessed food in Brazil favours the replacement of fruit and vegetables for ultraprocessed
food consumption (CLARO et al., 2016). For physical activity the scenarium is similar; policy makers
should invest in health promotion strategies, transport, socioeconomic development, education, sport, and
leisure, to decrease the high prevalences of physical inactivity (De REZENDE et al., 2015).

This study has some limitations. The first is that non-differential information bias could have
occurred, influencing the prevalence of the behaviors evaluated. In addition, for the consumption of fruits
and vegetables, it was not possible to know the amount consumed daily, in order to compare with the
daily recommendation by the World Health Organization. In addition, the restrictions we made to
investigate only four risk behaviors may have limited outcomes. However, the four behaviors chosen are
the major modifiable risk factors for NCDs (WHO 2014).

The positive aspects of the study include the use of a representative sample of the Brazilian
population, and the high response rate. These positive points minimize the possibility of selection bias
and allow a better understanding of the co-occurrence of risk behaviors in the Brazilian population. In
addition, cluster analysis allowed us to work with clusters, not just with each risk behavior in isolation.

Our results showed that the isolated presence of risk behaviors is very low and that the more
vulnerable to adopt clusters of risk behaviors are males, younger, black color individuals, with lower
socioeconomic status and which have a bad perception of their heath status. Thus, it is extremely
important to investigate the causes that lead to the adoption of clusters of risk behaviors considering the
current health status of the population and its reflection in the NCDs. The Strategic Action Plan for
Coping with NCDs in Brazil (2011-2022), prepared by the Ministry of Health, has as a positive point to
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appoint the four risk behaviors together, since the actions advocated in this plan should be implemented

jointly.
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Table 1. Sociodemographic characteristics and risk behaviors in the Brazilian adult population according
to sex. Brazilian National Health Survey, 2013.

Variable Males Females Total
47.8 % 52.1% %
Age range (Years) % %
20-29 32.9 30.7 31.8
30-39 26.2 26.4 26.3
40-49 21.0 22.9 22.0
50-39 19.7 19.7 19.7
Color
White 45.6 46.6 46.1
Black 9.7 8.6 9.1
Yellow 0.7 1.0 0.8
Brown 433 432 432
Indigenous 04 0.5 04
Schooling
Incomplete elementary school 12.2 12.2 12,2
Complete elementary school 31.6 26.9 29.2
Complete high school 413 42.6 41.9
Complete higher education 14.8 18.1 16.5
Self-perception of health
Good 74.7 67.1 70.8
Bad 252 32.8 29.1
Risk behaviors
Low consumption of fruits and 74.1 62.3 68.0
vegetables
Excessive consumption of alcoholic 25.0 7.8 16.0
beverages
Smoking 19.8 11.5 154

Physical inactivity 543 59.2 56.8
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Table 2. Description of cluster! of risk behaviors in the Brazilian adult population according to sex.
Brazilian National Health Survey, 2013.

Males Female
Presence of risk behaviors (47.1%) (52.9%)
Number of Low
risk consumption | Excessive
behaviors of fruits | consumption
and of alcoholic Physical

vegetables | beverages | Smoking | inactivity | %O | % E |O/E| %O | %E |O/E

4 + + + + 323 199 1.62 082 033 248
3 + + + - 353 167 211 068 022 3.00
+ + - + 658 806 082 197 256 0.77

+ - + + 536 597 090 439 391 112

- + + + 078 069 113 021 020 1.05

2 - - + + 122 208 0359 142 236 0.60
+ + - - 620 678 091 181 176 1.03

- + + - 061 05358 1.06 030 0.13 2.22

+ - - + 2621 2421 1.08 3297 30.11 1.09

- + - + 1.56 281 055 074 154 048

+ - + - 394 502 079 235 269 0.87

1 - - - + 933 845 1.10 16.66 18.19 0.92
- - + - 1.07 175 061 128 162 0.79

- + - - 247 237 104 126 106 1.18

+ - - - 19.03 20.36 0.93 17,30 20.73 0.83

0 - - - - 879 7.1 124 1575 1252 1.26

1. grouping; + presence of risk behavior; - absense of risk behavior; O: observed; E: expected. Note: The
O/E (95% CI) in bold indicates significant clustering of risk behaviors.



Table 3. Description of sociodemographic characteristics and self-perception of health associated with clusters of risk behaviors for NCDs in the Brazilian adult
population. Brazilian National Health Survey, 2013,

S
%

Cluster 1* Cluster 2* Cluster 3*
Low fruit and Low fruit and
Alcohol Alcohol and vegetables and vegetables; Alcoohol; §mokp .and Cluster 4*
smoke getab . Alcohol and Physical inactivity
Physical inactivity .
smoking

Variable OR (95% CI) OR (95% CI) OR (95% CD) OR (95% CI) OR (95% CI) OR (95% CI)
Sex
Male 1.00 1.00 1.00 1.00 1.00 1.00
Female 0.29 (0.2150.39)  0.33(0.20;0.52)  0.61 (0.54;0.69) 0.11 (0.08;0.15)  0.15 (0.09;0.27) 0.13 (0.10;0.17)
Age (Years)
20-29 1.00 1.00 1.00 1.00 1.00 1.00
30-39 1.01 (0.73;1.38) 138 (0.81;2.37)  0.86 (0.74:1.01) 0.52 (0.37;0.73)  0.79 (0.35;1.75) 0.85 (0.60;1.21)
40-49 0.62 (0.44;0.89)  0.71(0.37:1.36)  0.60 (0.51;0.71) 0.29 (0.21;0.41)  0.78 (0.38;1.62) 0.61 (0.42;087)
50-59 0.59 (0.39;0.91)  0.53(0.27:1.05)  0.49 (0.42;0.59) 0.21 (0.14;0.31)  0.74 (0.33;1.63) 0.41 (0.27;0.63)
Color
White 1.00 1.00 1.00 1.00 1.00 1.00
Black 1.77(1.19:2.62) 1.28 (0.69:2.39)  1.22 (0.9;1.54) 2,73 (1.76;4.23)  1.71 (0.74:3.95) 1.54 (1.03;2.31)
Yellow 1.43 (0.46:4.47) 0.18 (0.02;1.38) 0.87(0.47.1.59) 0.97(0.23:4.03) 0.84 (0.15.4.75) 0.58 (0.21;1.59)
Brown 1.46 (1.11;1.94) 1.26 (0.81;1.97)  1.29 (1.13;1.47) 1.83 (1.37;2.45)  1.58 (0.94:2.67) 1.36 (1.03;1.79)
Indigenous 0.50 (0.16;1.60) 21;04 16-61506(?0.;)86- 1.00 (0.52;1.91) 2.70 (0.54;13.35) 0.97(0.12;8.11) 0.97 (0.34;2.75)
Schooling
Incomplete 1.00 1.00 1.00 1.00 1.00 1.00
school
Complete elementary school  1.44 (0.79;2.64) 1.16 (0.56:2.42)  0.78 (0.63;0.97) 1.09(0.75:1.58)  1.28 (0.53:3.10) 0.96 (0.63;1.45)
Complete high school 137 (0.75;2.51) 0.50 (0.23:1.10)  0.52 (0.42;0.65) 0.30 (0.19;0.46)  0.53 (0.20;1.38) 0.46 (0.29;0.72)
Complete higher education  1.60 (0.84;3.06) 0.59 (0.27:1.30)  0.35 (0.27;0.45) 0.23 (0.14;0.39)  0.45 (0.16;1.26) 0.29 (0.17;0.50)
Employement
unemployed 1.00 1.00 1.00 1.00 1.00 1.00
employed 1.00(0.69;1.44) 2.35 (1.31;4.22)  0.63 (0.55;0.71) 1.47(0.91;2.38)  0.87 (0.45:1.68) 0.66 (0.48;0.90)
Area
urban 1.00 1.00 1.00 1.00 1.00 1.00
rural 0.76 (0.49:1.16) 0.61 (0.30;1.26) 1.61 (1.34;1.94) 0.90 (0.63:1.28)  0.66 (0.30;1.46) 0.79 (0.56;1.10)
Self-perception of health
Good 1.00 1.00 1.00 1.00 1.00 1.00
Bad 0.77 (0.57;1.05) 1.11 (0.70;1.78) 1.26 (1.10;1.43) 1.41 (1.08;1.83) 1.17 (0.67:2.05) 1.64 (1.21;2.21)

OR: odds ratio; Cl: confidence interval. *Models were adjusted for all variables.



Table 4. Description of sociodemographic characteristics and self-perception of health associated with clusters of risk behaviors for NCDs in the
Brazilian adult population. Brazilian National Health Survey, 2013.

Cluster 1* (Male) Cluster 2* (Female) Cluster 3* (Female)

Low fruit and vegetables,

Physical inactivity Low fruit and vegetables and alcohol smoking and physical
inactivity

Variable OR (95% CI) OR (95% CI) OR (95% CI)
Age (Years)
20-29 1.00 1.00 1.00
30-39 1.60 (1.18;2.16) 0.68 (0.46;1.02) 0.84 (0.59;1.18)
40-49 1.58 (1.17;2.13) 0.32 (0.22;0.48) 0.82 (0.58;1.16)
50-59 1.72 (1.24; 2.39) 0.09 (0.04;0.18) 0.78 (0.53;1.14)
Color
White 1.00 1.00 1.00
Black 0.89 (0.58;1.37) 2.03 (1.17;3.54) 1.36 (0.88;2.12)
Yellow 0.47 (0.18;1.22) 1.93 (0.39;9.50) 1.14 (0.30;4.30)
Brown 0.85 (0.66;1.09) 1.80 (1.2052.71) 1.25(0.97;1.60)
Indigenous 0.93 (0.30;2.84) 3.22 (0.94;10.98) 1.77 (0.51;6.08)
Schooling

Incomplete elementary school
Complete elementary school

1.00
1.08 (0.71:1.63)

1.00
1.18 (0.60:2.33)

1.00
0.75 (0.55;1.03)

Complete high school 0.90 (0.59;1.35) 0.91 (0.44;1.86) 0.17 (0.12;0.26)
Complete higher education 0.85(0.53;1.34) 0.64 (0.30;1.38) 0.12 (0.08;0.19)
Employement

unemployed 1.00 1.00 1.00

employed 0.40 (0.28;0.55) 1.09 (0.74;1.62) 0.47 (0.37;0.60)
Area

urban 1.00 1.00 1.00

rural 0.98 (0.71;1.37) 0.96 (0.40;2.31) 1.59 (1.15;2.20)

Self-perception of health
Good
Bad

1.00
1.40 (1.08;1.81)

1.00
0.87 (0.61;1.23)

1.00
1.54 (1.17;2.02)

OR: odds ratio; CI: confidence interval. *Models were adjusted for all variables.
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