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RESUMO

Almeida-Pititto B. Impacto de um programa de intervencao no estilo de vida
sobre o perfil de risco cardiometabdlico da populagcao nipo-brasileira de alto
risco. [Tese de Doutorado]. S&o Paulo. Faculdade de Saude Publica,
Universidade de S&o Paulo; 2009.

Introducao: Altas prevaléncias de diabetes mellitus tipo 2 e outros fatores
de risco cardiovascular previamente detectadas na populagéo nipo-brasileira
motivaram a implementacao de um programa de intervencdo em mudanca
de estilo de vida. Objetivos: Avaliar os efeitos de 2 anos de intervencao
comportamental sobre o perfil cardiometabdlico desses individuos,
independente da condicdo de tolerdncia a glicose no inicio do estudo.
Métodos: A existéncia de dados relativos a 2000-2005 permitiu conhecer o
comportamento de variaveis no periodo pré-intervencdo. Em 2005, 728
individuos iniciaram o seguimento, sendo, 650 reavaliados em 2006 e 500
em 2007. Nestas ocasides, os individuos foram submetidos a exames
médico e laboratorial e consulta com nutricionista e educador fisico. O
programa constou de atendimentos individualizados e em grupo, enfocando
as metas do programa: reducdo =5% de peso corporal; pratica de
>150minutos/semana de exercicio; ingestdo de <10% de &cidos graxos
saturados do valor caldrico total; ingestdo de =400g/dia de frutas, verduras
ou legumes. Resultados: Comparado ao periodo pré-intervencdo, o
comportamento de varidveis antropométricas e metabdlicas durante o
programa foi significantemente mais favoravel. O impacto do programa
dependeu do alcance de metas em individuos sem diabetes. As frequéncias
de intolerancia a glicose e diabetes reduziram ap6s um ano de intervengao
(de 58,4% para 35,4%; p<0,001 e de 30,1% para 21,7%; p<0,001,
respectivamente). Apos excluir os individuos com diabetes no inicio do
estudo, 71,7% dos participantes mantiveram ou regrediram seu estado de
tolerancia a glicose ("non-progressors") no final de 2 anos de seguimento. A

presenca de intolerancia a glicose e niveis mais baixos de PCR no inicio do



estudo associaram-se independentemente com a néo deterioracdo da
tolerancia a glicose, ajustado para idade e varidaveis antropométricas. As
mudangas em peso e estilo de vida ndo se associaram com a nao-
deterioragcdo da tolerancia a glicose apés intervencdo. Conclusodes: A
intervencao trouxe beneficios no perfil cardiometabdlico de nipo-brasileiros
de alto risco cardiovascular apds o primeiro e o segundo anos do programa,
independente do grau de tolerancia a glicose no inicio do estudo. As
mudangas em fatores de risco cardiovascular foram proporcionais ao
sucesso no alcance das metas do porgrama. A maioria dos individuos sem
diabetes manteve ou melhorou a tolerancia a glicose ap6s 2 anos de
intervencdo. Os achados sugerem que niveis mais baixos de PCR e a
presenca inicial de intolerancia a glicose podem ser caracteristicas
preditivas dos individuos que se beneficiam desta estratégia de intervengao
em termos de nao-deterioragdo do metabolismo da glicose, independente da
adiposidade corporal. Esse estudo deve encorajar profissionais da saude a
instituir estratégias simples de intervencdo comportamental em grupos
populacionais com alto risco cardiometabdlico, independente do estado de

tolerancia a glicose.

Descritores: Intervencdo; risco cardiometabdlico; grau de tolerancia a

glicose; populagéo nipo-brasileira



ABSTRACT

Almeida-Pititto B. Impact of lifestyle intervention program on cardiometabolic
profile of a high risk Japanese-Brazilian population. [PhD thesis]. Sao Paulo.
School of Public Health, University of Sdo Paulo; 2009.

Introduction: High prevalence rates of diabetes mellitus type 2 and other
cardiovascular risk factors, previously reported in the Japanese-Brazilian
population, motivated an intervention program for change in lifestyle. Aims:
To evaluate the effect of 2-year behavioral intervention on cardiometabolic
profile of these individuals, independent of the glucose tolerance status at
the beginning of the study. Methods: The availability of data regarding the
period 2000-2005 provided information about the behavior of variables
during the pre-intervention period. In 2005, 728 individuals started in the
program; 650 were re-examined in 2006 and 500 in 2007. In each occasion,
participants were scheduled for laboratory procedures, medical exams and
visits with nutritionist and physical educator. Participants were scheduled for
individualized dietary counseling and group sessions, focusing the
achievement of the goals: 25% weight loss from baseline for individuals with
excessive adiposity; 2150 minutes/week of physical activities; intake < 10%
of saturated fat of total energy consumed per day; intake of 2400g/day of
fruits and vegetables. Results: Compared to the pre-intervention period, the
changes in metabolic variables induced by the program were significantly
more favorable. The impact of the program was dependent on the number of
goals achieved in individuals without diabetes at baseline. Prevalence rates
of glucose tolerance disturbances decreased after the first year of
intervention (from 58.4% to 35.4%, p<0.001; and from 30.1% to 21.7%,
p<0.001, respectively). After excluding individuals with diabetes at baseline,
71.7% of participants improved or maintained their glucose tolerance status
(“non-progressors”) after 2-year intervention. Lower levels of CRP and the
diagnosis of glucose intolerance at baseline were associated with

improvement or maintenance of glucose tolerance status, adjusted age and



anthropometric variables. Changes in lifestyle and anthropometric variables
after intervention were not associated with non-deterioration of glucose
tolerance status. Conclusion: The intervention induced benefits on
cardiometabolic profile of the japanese-Brazilians with high cardiovascular
risk after the first and second years of the program, independent of the
glucose tolerance status at baseline. Most of the participants maintained or
improved the glucose tolerance status following the intervention. Our findings
suggest that lower levels of CRP and the presence of glucose intolerance at
baseline may be predictive characteristics of those who benefit from this
intervention strategy regarding non-deterioration of glucose metabolism,
independent of body adiposity. This study should encourage health care
providers to make efforts to achieve and maintain a healthy diet and
physically active lifestyle in subsets of the population at high cardiometabolic
risk.

Key words: Intervention; cardiometabolic risk; glucose tolerance status;
Japanese-Brazilian population
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1.  INTRODUCAO

As doencas metabdlicas tém se tornado grave problema de saude
publica em todo mundo, devido as elevadas e crescentes prevaléncias e
associagao direta com a doencga cardiovascular (DCV), importante causa de
mortalidade, tanto em paises desenvolvidos, como naqueles em
desenvolvimento como o Brasil'®. A obesidade é considerada condigdo
central na génese de doengas metabdlicas como diabetes mellitus (DM) tipo
2, dislipidemias e hipertensao arterial. Segundo a Organizacdo Mundial de
Saude (OMS), um bilhdo de pessoas apresentam excesso de peso no
mundo, sendo 300 milhdes consideradas obesas’. Em paralelo & epidemia
de obesidade, projeta-se para 2030 que o numero de individuos com
diabetes em todo mundo serd o dobro daquele estimado no inicio deste

século”.

A presenca do DM compromete a qualidade de vida em decorréncia
de suas complicacbes cronicas e reduz a sobrevida. Estima-se que nos
paises em desenvolvimento havera aumento de 170% na prevaléncia de DM,
passando de 84 para 228 milhdes de individuos afetados, particularmente
naqueles entre 45 e 64 anos, em contraste com os paises desenvolvidos,
onde a faixa etaria mais acometida sera acima de 65 anos®. Na década de
80, estudo multicéntrico de prevaléncia de DM revelou que 7,6% da
populacdo adulta brasileira era portadora de DM King et af apontaram o
Brasil na 62 posi¢cdo entre os 10 paises com maior numero de individuos
adultos com diabetes, estimando aumento de 4,9 para 11,6 milhdes de 1995
a 2025, quando passara a ocupar a oitava posi¢gao. O Japao, que ocupava a
quinta posicao com 6,3 milhdes em 1995 (prevaléncia de 6,5%), passara a
ocupar a 102 com 8,5 milhdes em 2025 (prevaléncia de 8,7%). Apesar de
crescente no Japao, as cifras de DM ainda sao baixas quando comparadas a
de outros paises; Tsumura et af encontraram prevaléncia de 7,0% em

japoneses adultos, concordantes com o relato da situagéo global de King et

al'.
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A alta prevaléncia de obesidade e comorbidades associadas
(diabetes, dislipidemia e hipertensédo) e o risco cardiovascular associado a
essas doengas cronicas tém motivado estudos sobre sua histéria natural e
génese, numa tentativa de viabilizar intervengbes que possam reduzir a

principal causa de morte das populacdes atuais.

Nesse sentido, mudancgas ocorridas no ambiente (fartura de alimentos,
processamento de alimentos, avancgos tecnolégicos e inatividade fisica)
parecem ter papel relevante na génese do acumulo de gordura e das
principais doencas crénicas que sao fatores de risco para DCV
ateroscleroética. Varios modelos se prestam para investigar a participacao de
fatores extrinsecos na génese da obesidade e comorbidades associadas.
Particularmente, estudos de populagées que migram para ambiente com
caracteristicas geograficas e culturais distintas representam oportunidade
impar para se investigar o papel do fator ambiental na génese de doengas. A
literatura tem exemplos classicos de estudos de populagbes migrantes
apontando o impacto do novo ambiente no aumento da prevaléncia de
obesidade. Talvez o mais importante, ou, pelo menos o mais famoso estudo
nesta linha, é o dos indios Pima’, nos Estados Unidos. Esta populagdo
apresentava indice de massa corporal (IMC) normal quando trabalhava
arduamente na zona rural, onde desenvolveram sistema de irrigacao que
levava agua do rio as suas plantagdes. Com a chegada dos europeus e 0
desvio no fornecimento de agua, esses indios sentiram a necessidade de
migrar para a zona urbana, sofrendo importantes mudancgas socioculturais. A
consideravel reducdo da atividade fisica e as mudangas nos seus habitos
alimentares foram determinantes para franco ganho de peso. Hoje, além de
obesa, tal populacao apresenta a maior prevaléncia de DM tipo 2 registrada
no mundo’. O segundo exemplo de contribuicdo significativa dos estudos de
populagbes migrantes vem da populacdo japonesa. Originariamente, a
populacao japonesa caracterizava-se por baixa morbimortalidade por DM e
DCV. Mudangas socioculturais no Ocidente associaram-se a aumento no

risco destas doengas nos migrantes japoneses nas Américas®.

Estudos epidemiolégicos de migrantes japoneses e seus
descendentes nas Américas, conduzidos pelo Japanese-Brazilian Diabetes
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Study - JBDS em Bauru, SP e por outros nos EUA, tém mostrado que estes
individuos sao de alto risco para desenvolvimento de doencas que compdem
a sindrome metabdlica (SM) e que sao fatores de risco cardiovascular, como

9-11
|

a obesidade, DM tipo 2, dislipidemia e hipertensdo arterial™ . Estudos

1213 revelaram

realizados na década de 80 pelo grupo de Fujimoto
prevaléncias mais elevadas nos descendentes japoneses vivendo em
Seattle, EUA (16-20%) quando comparadas aos japoneses habitantes de

Toquio, Japao (4-5%). Na mesma linha, Kawale et al™

encontraram que a
prevaléncia de DM nos japoneses vivendo no Hawai e em Los Angeles era
trés vezes aquela observada entre os habitantes de Hiroshima. Estes
estudos sugeriam fortemente que o estilo de vida ocidental poderia estar
contribuindo para o aumento da prevaléncia de DM entre migrantes

japoneses e seus descendentes no Ocidente.

Na atualidade, mais relevante do que reconhecer a obesidade como
principal fator de risco para o DM tipo 2 é valorizar a distribuigao da
adiposidade. Independendente do nivel do IMC, a morbi-mortalidade
aumenta com a centralizagdo da gordura corporal’®. Apesar da obesidade
(IMC > 30 kg/m®) nao ser caracteristica marcante entre os descendentes
japoneses, estudos anteriores do Nnosso Grupo16 mostraram evidente
tendéncia ao acumulo abdominal de gordura, envolvido na génese da
resisténcia a insulina e SM. Quando critérios recomendados pela Japanese
Association for the Study of Obesity — JASO'” foram empregados aos nipo-
brasileiros ndo-miscigenados, os percentuais de obesidade (IMC > 25 kg/m?)
subiram para 40%'®. Utilizando pontos de corte de circunferéncia abdominal,
propostos pela Organizacdo Mundial da Saude (OMS) para asiaticos
(mulheres >80 cm e homens > 90 cm), a prevaléncia de obesidade central
em nipo-brasileiros foi de 50%'°. Este actumulo de gordura abdominal

(possivelmente visceral) os coloca sob alto risco cardiometabdlico.

Nao se pode desconsiderar a susceptibilidade genética desta
populacédo as doencas integrantes da SM. Tal hip6tese € bastante reforgada
pela constatagcdo de que a populagdo geral brasileira, sob as mesmas
condigdes ambientais que os nipo-brasileiros, apresenta menos da metade

da prevaléncia de DM°. A preocupacdo em termos de satde publica torna-se
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ainda maior ao se verificar as taxas de incidéncia da doenca entre 0s nipo-

brasileiros nos Ultimos anos de seguimento desta populagéo®.

1.1. DIABETES NO JAPAO

O DM tipo 2 manifesta-se nos japoneses de modo um tanto distinto da
forma classica, tipicamente associado a obesidade. Esta observagao
coincide com os achados em nipo-brasileiros de primeira (nascidos no
Japao) e segunda (nascidos no Brasil) geracao, residentes em Bauru, SP'e.
Em 1993, o IMC destes individuos (ambos os sexos) estava em torno de 23
kg/m? 8. Além disso, é caracteristica entre os japoneses a baixa resposta
secretoria de insulina frente a estimulagcdo com glicose mesmo na fase pré-
diabética'®*.

O peso corporal tanto dos homens como das mulheres tem
aumentado no Japao nos ultimos 50 anos. A média de IMC desta populagao
em meados de 1990 era de 23 kg/m?, mantendo-se relativamente baixa se
comparada a outros grupos étnicos®"*. Considerando o ponto de corte de 30
kg/m2 ?? para o IMC, a prevaléncia de obesidade no Japao estaria ao redor
de 2% para homens e 3% para mulheres®' e a maioria dos japoneses ao
serem diagnosticados com diabetes seriam nao-obesos. Comparando
homens japoneses com diabetes em Seattle, EUA, e no Jap&o, os primeiros
apresentaram maiores médias de IMC (entre 25-26 kg/m?) quando
comparados aos do Japao (entre 22-23 kg/m2)13'23. Pequenos ganhos de
peso, sem atingir niveis compativeis com obesidade em japoneses (IMC > 25

kg/m2), podem acarretar resisténcia a insulina e DM tipo 2°*"".

As cifras de DM tipo 2 no Japao estdo aumentando rapidamente e,
segundo o Ministry of Health and Welfare, o niumero de individuos diabéticos
subiu cerca de quinze vezes de 1960 para 1992°'. Antes de 1980, eram
limitados os dados sobre a prevaléncia no Japao que giravam em torno de 2
a 5%. Estudos da década de 1990 baseando-se em teste oral de tolerancia a

glicose (TOTG) e nos critérios da OMS em vigor™ revelaram que o DM
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atingia cerca de 10% da populagéo acima dos 40 anos. Em 2000, estimava-
se que a populagcdo com diabetes no Japao era de aproximadamente 7
milhdes®. Em 2002, relatou-se que 7,4 milhdes de individuos eram
portadores de DM e 8,8 milhdes de individuos de risco para a doenga®. Este
quadro no Japao é motivo de grande preocupacao por parte dos 6rgaos de
saude e a comunidade cientifica tem sido pressionada na investigacdo das

suas causas.

O aumento no numero de individuos com diabetes no Jap&do nas
ultimas décadas co-existe com a rapida industrializacdo e modificagdo do
estilo de vida, incluindo uma marcada ingestdo de alimentos ricos em
gordura®?’. Alteracdes significativas na composicdo da dieta dos habitantes
daquele pais tém ocorrido nas ultimas décadas. A ingestdo de gordura esta
aumentando, enquanto que a de carboidratos complexos esta diminuindo. Ao
lado de fatores ambientais, varias evidéncias sugerem diferencas étnicas no
que diz respeito aos efeitos da obesidade sobre o metabolismo da glicose.
Comparando-se mulheres asiaticas e caucaso6ides com DM gestacional,
mostrou-se que as primeiras apresentavam niveis mais elevados de insulina
a despeito de mesmo IMC, sugerindo que estas teriam maiores efeitos
deletérios do ganho de peso sobre a sensibilidade a insulina®®. Corroborando
com esse quadro, anormalidade na funcdo da célula B vem sendo
identificada como fator importante na génese do diabetes na populacao
japonesa e outras asiaticas. O estudo Study of Women’s Health Across the
Nation - SWAN avaliou a diferenga na sensibilidade a insulina e fungdo de
célula B entre mulheres americanas asiaticas e nao-asiaticas e identificou
que as de origem asiatica apresentavam menor HOMA-B°. Outro estudo foi
capaz de mostrar que a fungao de célula-p reduzia apds os 30 anos de idade
em 453 japoneses, enquanto que a resisténcia a insulina medida pelo
HOMA-IR aumentava proporcionalmente com o IMC*°. A combinagao de uma
condicdo de acentuada reducdo na funcdo de células B e de baixa
capacidade de secregdo de insulina com ganho de peso (deposi¢ao
abdominal da gordura corporal), decorrente de hdabitos alimentares
inadequados e baixa atividade fisica, predispde estes individuos a resisténcia

a insulina e, consequentemente ao DM tipo 2.
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Esta estabelecida a relevante participacdo da genética na génese do
DM, inclusive em japoneses. Estudos mostraram que os japoneses tém uma
prevaléncia maior de polimorfismos para pelo menos trés genes que
codificam proteinas com reconhecido papel no metabolismo de lipides e
glicose: o receptor B 3-adrenérgico, o PPAR-Y (peroxisome proliferator-
activated receptor Y), e o calpain-1027. Houve casos nos quais identificaram
mutagbes em genes que codificam a insulina, seu receptor, glucoquinase,
receptor do glucagon ou DNA mitocondrial®'®’. H4 relatos de japoneses que
foram classificados como portadores de DM tipo 2, nos quais posteriormente
foram detectados anticorpos contra estruturas pancreaticas, que evoluiram
mais precocemente para insulinoterapia®. Varios estudos sugerem que os
auto-anticorpos contra a descarboxilase do &cido glutdmico (anti-GAD) sejam
bons marcadores de lesdo das células beta e de progressdao para
dependéncia insulinica em caucaséides®**?. O JBDS verificou positividade
do anti-GAD em 4,7% da populacao nipo-brasileira de Bauru. A prevaléncia
de metabolismo da glicose alterado n&o diferiu entre os subgrupos com anti-
GAD positivo ou negativo, sugerindo que a auto-imunidade nao deva ser

relevante para a alta prevaléncia de DM nesta populagio™.

1.2. ESTUDO DE DIABETES E DOENCAS ASSOCIADAS NA
POPULACAO NIPO-BRASILEIRA DE BAURU, SP

O Brasil conta com a maior populagdo de origem japonesa vivendo
fora do Jap&o, sendo mais de 70% na regido sudeste, principalmente no
estado de Sao Paulo*™. O movimento migratério dos japoneses ao Brasil —
que completou 100 anos em 2008 — foi posterior ao americano, tendo
ocorrido em duas ondas principais, de 1908 a 1941 e de 1953 a 1963.
Diversos pesquisadores foram atraidos para investigacdo do impacto do
ambiente do Brasil nesses brasileiros “geneticamente” japoneses, entre eles

o0 Japanese-Brazilian Diabetes Study Group™.
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Estudos conduzidos ha varias décadas nos Estados Unidos foram
pioneiros em explorar os efeitos da imigragdo japonesa no Havai, na

1214 Os relatos americanos sobre a alta

Califérnia e em Washington
frequéncia do DM nos descendentes japoneses nos EUA e a o fato do Brasil
contar com a maior populacao de nikkeys vivendo fora do Japao motivaram a
criagdo do Grupo de Estudos de Diabetes em Nipo-Brasileiros*. A partir
de 1992, os trabalhos deste Grupo se concentraram sobre a comunidade
nipo-brasileira residente na cidade de Bauru, interior do estado de Sao Paulo.
Levantamento demografico desta ocasiao contabilizava 2.954 individuos de
primeira a quarta geragdo. A primeira fase do Estudo, iniciada em 1993,
buscou estimar a prevaléncia de DM e estados pré-diabéticos em individuos
entre 40 e 79 anos, de primeira geracado (nascidos no Japao ou issei) e

segunda geragao (nascidos de pais da primeira geragao ou niseis).

Na segunda fase do estudo (2000), foram envolvidos, além dos
individuos da primeira fase, todos os isseis e niseis a partir de 30 anos de
idade, sendo que dos 1.751 convidados, 1.330 efetivamente participaram.
Com base nos critérios da OMS*, as prevaléncias de DM que eram de
25,5% para homens e de 19,9% para mulheres em 1993, aumentaram,
respectivamente, para 40,6% e 32,4% em 2000'®. Estes achados permitiram
afirmar que os nipo-brasileiros apresentavam uma das maiores prevaléncias
de DM do planeta. Em 1993, 53% desta populacado apresentavam resposta
normal ao estimulo oral com glicose, enquanto que em 2000 apenas 15,3%
apresentou tolerancia normal®. Interpretou-se que havia uma forte
susceptibilidade genética que, associada a condicdes ambientais
desfavoraveis, relacionadas ao estilo de vida ocidental, estariam contribuindo

para este quadro alarmante.

Os achados em imigrantes japoneses nos EUA mostraram-se
concordantes com os nossos. Certa “protecdo” contra o DM tipo 2 dos
residentes do Jap&o desaparecia nos imigrantes que aumentavam a gordura

corporal® e passavam a apresentar altas prevaléncias da doenga se
comparadas a populagdo geral, apoiando a participacdo do ambiente

ocidental para este quadro47.
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Utilizando-se o valor de corte de IMC > 25 kg/m? para definir
obesidade'’ nos nipo-brasileiros em 2000, encontrou-se prevaléncia de
34,6% para homens e de 39,6% para mulheres de 12 geragdo, sendo mais
acentuada na segunda geracdo®®. Considerando-se a populacdo geral
brasileira acima de 45 anos, a prevaléncia de IMC > 25 kg/m? é de 40,1%
para homens e 55,1% para mulheres*. Apesar das maiores taxas de
excesso de peso na populacio geral brasileira®, a prevaléncia de DM tipo 2
em faixa etéria comparavel é consideravelmente maior na populagao nipo-
brasileira.

Ao lado dos achados de risco elevado de DM tipo 2 em individuos

obesos®®

, acumulam-se evidéncias da importancia da distribuicdo da
adiposidade corporal para o risco cardiometabdlico. Esta consagrado que
obesidade central, indicativa de deposicao visceral de gordura, associa-se a
maior risco*. Os nipo-brasileiros, em média, ndo apresentam valores de IMC
elevados, porém ¢é bastante alta a prevaléncia de obesidade central,

diagnosticada pela razdo cintura-quadril'®.

O Grupo do JBDS tem testado a hipétese de que fatores ambientais,
como certos habitos alimentares e baixa atividade fisica, sdo determinantes
da susceptibilidade aumentada dessa populagdo a obesidade e a doengas
metabdlicas e cardiovasculares no ambiente ocidental. Resultados da
primeira fase (1993) corroboravam esta hipdtese, quando se verificou que a
dieta dos nipo-brasileiros de Bauru continha o dobro do percentual de
gordura em relacdo ao valor energético total quando comparada com a
consumida no Japdo™. Na segunda fase (2000), a ingestdo de gorduras
mostrou-se associada independentemente a SM®, que, definida por
diferentes critérios, acometia a metade dos nipo-brasileiros a partir dos 30
anos de idade®. Na coorte acompanhada de 1993 a 2000 observou-se que
em homens nipo-brasileiros a ingestdo de carnes vermelhas associou-se a
ocorréncia da SM®. A importancia desta sindrome decorre do alto risco
cardiovascular de seus portadores. Baixo nivel de atividade fisica também foi
observado nesta mesma populagdo®. Enfim, nossos achados fortemente
sugeriam que habitos dietéticos associados a baixa atividade fisica poderiam
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contribuir para a obesidade central e os consequentes disturbios metabdlicos
nos nipo-brasileiros®.

Os principais achados do JBDS sobre a morbidade da populagéao
nipo-brasileira de Bauru foram amplamente  divulgados®'%'®844
comprovando seu alto risco cardiovascular, associado a fatores de risco
classicos e n&o-classicos®®. Diante do evidente risco para eventos
cardiovasculares havia a necessidade de instituir medidas de prevencao ou

controle destas doengas nos nipo-brasileiros.

1.3. ESTUDOS DE PREVENGAO DE DIABETES TIPO 2 POR
MUDANCAS NO ESTILO DE VIDA

Varios estudos revelam beneficios de um estilo de vida saudavel em
melhorar ou retardar a deterioracdo da tolerancia a glicose. Alguns de grande
porte avaliaram o impacto de mudancas no estilo de vida na progressao de

pacientes com intolerancia a glicose para o quadro franco de DM.

Estudo realizado na Suécia acompanhou homens de meia idade
portadores de tolerancia a glicose diminuida (TGD) por cinco anos, sendo
que 181 sofreram intervencdo baseada em orientacdo dietética e de
atividade fisica, enquanto que 79 foram apenas observados. Os individuos
do grupo intervencao perderam peso e 10,6% evoluiram para DM, em
contraste com 28,6% dos do grupo controle. Esta reducao de 60% no risco
de DM sugeria o potencial de mudangas no estilo de vida na prevengao desta

doenca®’.

Investigadores do Da Qing Impaired Glucose Tolerance and Diabetes
Study examinaram 577 individuos chineses com TGD quanto aos efeitos da
dieta e da atividade fisica no risco de progressdo ao DM®. Em seis anos, a
incidéncia caiu de 16 para 8 a 10 pessoas-ano nos diferentes grupos de

intervencao, indicando redugéo de cerca de 50% no risco de DM atribuido as
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mudancas no estilo de vida. Porém, questionou-se se tais resultados

poderiam ser extrapolados a populacdes de diferentes locais e etnias.

No Finnish Diabetes Prevention Study®, 522 parentes de individuos
com DM tipo 2, com diagnéstico de TGD e IMC > 25 kg/m?, foram alocados
para receber ou ndo intervencao com dieta e exercicio (= 150 min/semana).
O grupo controle recebeu informagéo verbal e escrita quanto aos beneficios
da atividade fisica enquanto que o grupo intervencao dispunha de grande
suporte por parte de nutricionistas e educadores fisicos, buscando atingir a
meta de redugéo de peso de pelo menos 5%. A média de seguimento foi de
3,2 anos e houve baixa desisténcia do programa, denotando motivagdo em
participar do mesmo. A intervencéao resultou em mudanc¢as mais significativas
em dieta e atividade fisica e maiores perdas de peso. A incidéncia
acumulada de DM foi 58% menor no grupo intervengdo comparado ao
controle. Estimou-se que 22 individuos com TGD deveriam ser tratados por
um ano para se evitar um caso de DM. Conclui-se que o DM tipo 2 poderia
ser prevenido por mudancgas no estilo de vida em individuos de alto risco.

Em paralelo, foram divulgados os resultados do estudo americano, o
Diabetes Prevention Program64, no qual individuos com TGD foram
submetidos a intervengdes de 2 tipos: mudangas de estilo de vida, incluindo
orientagdo dietética e exercicio, ou uso de metformina. As mudangas no
estilo de vida reduziram a incidéncia de DM tipo 2 em trés anos em 58%,
apos ajustes para idade, IMC e grupos étnicos, enquanto que a redugdo com

metformina foi de apenas 31%.

Os resultados destes estudos sdo encorajadores no sentido de serem
realizados programas de mudancas no estilo de vida em populagdes de

risco, potencialmente capazes de reduzir a progressao de TGD para o DM.

Estudos na populacao asiatica também tiveram sucesso em mostrar a
viabiliade da prevencdo de diabetes em individuos com TGD. Na verséao
indiana do Diabetes Prevention Program, o Indian Diabetes Prevention
Program (IDPP), houve reducéo de 26,4% no risco relativo de progressao para
diabetes com quase nenhuma variagdo no peso e na circunferéncia de

cintura®. Intervencdo nos habitos de vida de homens japoneses resultou em
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queda na incidéncia de diabetes com reducéo discreta de peso (reducao de
2,8 kg)66. As incidéncias cumulativas de quatro anos foram de 9,3% no grupo
controle e 3,0% no grupo intervengédo, com 67,4% de reducdo no risco de
DM®. Esses resultados reforcam a eficacia de intervengdes intensivas sobre
habitos alimentares e atividade fisica na reducao na incidéncia de DM. Este
beneficio parece ser mais relevante do que seria esperado pela redugdo da
adiposidade, sugerindo que o impacto das intervengdes nao pode ser atribuido

exclusivamente a perda de peso.

A preocupacdo decorrente das cifras crescentes do DM tipo 2
associada as dificuldades na aderéncia das populacdes atuais a habitos de
vida mais saudaveis incrementaram as pesquisas envolvendo intervengao
farmacoldgica. A maioria dos estudos langou mao de agentes terapéuticos
empregados no controle do proprio DM ou da obesidade®*’, que
invariavelmente mostraram beneficios na prevengdo do DM, porém sempre

de menor magnitude do que os das mudangas no estilo de vida.

Apesar dos resultados animadores dos estudos de prevencédo de DM,
conduzidos em portadores de TGD e excesso de peso, demonstrando a
superioridade das mudancas no estilo de vida sobre a intervencao
farmacoldgica na redugédo do risco de DM, a complexa infra-estrutura e o
montante de recursos empregados nestes estudos ndo os tornam vidveis a
realidade dos servicos de saude publica de paises em desenvolvimento®.
Pesquisas sao necessarias para entender como tornar efetivos os programas
de prevencdo primaria que a literatura mostrou ser tdo eficazes em

condicOes experimentais.

1.4. JUSTIFICATIVA E HIPOTESE

O JBDS comprovou prevaléncia crescente de DM em nipo-brasileiros,
permitindo afirmar que apresentam uma das maiores prevaléncias de

anormalidades da homeostase glicémica observadas no mundo'®.
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Paralelamente, constataram-se elevadas prevaléncias de obesidade central,
dislipidemia e hipertensao, que refletem o alto risco cardiometabdlico,

justificando medidas de prevencéo.

A prevengao do DM pode reverter em melhoria na qualidade de vida e
redugdo de custos em saude publica. Uma vez presente, o controle
metabdlico inadequado predispée a incapacitacées, custos sociais e
financeiros e mortalidade prematura. Desse modo, justificam-se medidas de
prevencao e controle do DM tipo 2. Estudos epidemiolégicos fornecem fortes
evidéncias da eficacia das mudangas no estilo de vida sobre a incidéncia de
DM tipo 2°"%®. Entretanto, complexa infra-estrutura e grandes montantes de
recursos (financeiros e humanos) empregados nestes estudos nao sao
vidveis a realidade dos servicos de saude publica de paises em
desenvolvimento®. Outra particularidade desses estudos é que foram
realizados com individuos com TGD. O diagnéstico de TGD através de teste
oral de tolerancia a glicose (TOTG) com 75 g de glicose ndo estd sempre
disponivel, havendo necessidade de intervencbes comunitarias que
abordassem o perfil cardiovascular de individuos, independente do grau de

toleréncia a glicose.

No Brasil, crescem os habitos alimentares inadequados e a inatividade
fisica, e consequientemente o aumento de peso, apontados como fatores
etiopatogénicos do DM tipo 2 e comorbidades associadas® ™. Estudos de
intervencdo no nosso meio sao raros. Algumas intervencdes foram realizadas
em Unidades Basicas de Satde de Sao Paulo”' e do Rio de Janeiro™
evidenciando a capacidade de medidas simples sobre habitos alimentares em
reduzir peso € melhorar perfil metabdlico. A maioria dos estudos apresenta
limitagbes quanto ao desenho, baixa taxa de ades&o ou curto periodo de
intervencao, limitando concluir sobre a efetividade de programas comunitarios
dirigidos a prevencgao primaria do DM’

Pesquisadores do JBDS elaboraram a terceira fase do Estudo de
Diabetes e Doencas Associadas na Populacao Nipo-Brasileira de Bauru
com a expectativa de que a experiéncia com programa de prevengao nesta
populagéo poderia trazer contribuigcbes para sua ampliagdo no nosso meio. A
terceira fase, intitulada “Intervencao sobre o estilo de vida da populacao
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nipo-brasileira de alto risco para sindrome metabdlica, residentes em

Bauru, SP”, teve inicio em 2005.

A hipétese testada nesta tese de doutorado foi a de que um programa
de intervengdo no estilo de vida, com recursos adequados a realidade de
saude publica no Brasil, resultaria em beneficios sobre o perfil de risco
cardiovascular de toda a populacao envolvida, independente da sua condigcao

de tolerancia a glicose na linha de base do estudo.
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2. OBJETIVOS

2.1. OBJETIVOS GERAIS

- Promover a saude da populacao nipo-brasileira de Bauru, SP, que
participou da segunda fase (em 2000) do Estudo de Diabetes e Doencas
Associadas na Populacao Nipo-Brasileira de Bauru, por meio da
implantagédo de estilo de vida saudavel (orientagbes nutricionais e de
atividade fisica);

- Avaliar o impacto de estratégia de dois anos de intervengao no estilo
de vida destes individuos sobre o perfil cardiometabdlico e risco para DM.

2.2. OBJETIVOS ESPECIFICOS

Respostas aos objetivos especificos serdo fornecidas por meio de trés
artigos, inseridos no corpo desta tese.

2.2.1. Objetivo especifico |

e Comparar as mudancgas ocorridas no perfil de risco cardiovascular e
prevaléncia dos graus de tolerancia a glicose em dois momentos do
JBDS, pré-intervencao (2000 a 2005) e apos a intervencao em habitos
de vida (2005 a 2006).

Artigo 1 — The effects of a behavioral intervention in a cohort of
Japanese-Brazilians at high cardiometabolic risk.

2.2.2. Objetivo especifico Il
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e Examinar o perfil de risco cardiometabdlico (variaveis antropométricas,
do metabolismo glico-lipidico e niveis pressoricos) dos nipo-brasileiros
apdés acompanhamento de 2 anos de acordo com o numero de metas

atingidas (abordadas no item 4.6. Metas do programa).

Artigo 2 - The impact of 2-year intervention program on
cardiometabolic profile according to the number of goals achieved

2.2.3. Objetivo especifico Il

e |dentificar fatores preditivos dos individuos que se beneficiaram do
programa no sentido de ndo deteriorar a tolerancia a glicose apo6s dois

anos de intervencgao.

Artigo 3 - Predictive factors of non-deterioration of glucose

tolerance in a 2-year behavioral intervention



28

3. METODOLOGIA

3.1. DELINEAMENTO DO ESTUDO

O estudo foi do tipo experimental, no qual o programa de intervengao
foi dirigido para toda a comunidade. Considerando a oportunidade de
comparar os perfis de risco cardiometabdlico dos participantes pos-
intervencado (2005 a 2007) com um periodo pré-intervencao, de 2000 a 2005,
(controle histérico) desta mesma populacao, o estudo foi classificado como
de plausibilidade74. Estudos de plausibilidade sdo capazes de evidenciar o
impacto de intervencdo em larga escala e muitas vezes constituem no unico
recurso viavel de avaliagao por questdes éticas, quando a aleatorizagdo dos

pacientes ndo seria recomendada’®.

A terceira fase do Estudo matriz (“Intervencao sobre o estilo de vida
da populacao nipo-brasileira de alto risco para sindrome metabdlica,
residentes em Bauru, SP”), que deu origem aos trés sub-estudos que
integram esta tese, incluiu trés momentos de avaliagao clinico-laboratorial:
basal, apés um e dois anos de intervencao. Em seguida a avaliagao basal, foi
instituido um programa buscando estilo de vida saudavel no que diz respeito
a habitos alimentares e atividade fisica. A abordagem foi individual e em
grupo (vide Estratégia de intervencao no estilo de vida).

3.2. POPULAGAO DE ESTUDO

A populagdo convidada era inicialmente composta dos 1.330 nipo-
brasileiros de ambos os sexos (696 mulheres), com idade = 30 anos, de
primeira e segunda gerag¢des que haviam participado da segunda fase do
Estudo, em 2000. A divulgacao foi realizada mediante cartas, informando

sobre 0s objetivos da intervencao, os riscos minimos associados a pesquisa
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e as vantagens de participagdo do programa de estilo de vida saudavel,
assegurando-se o sigilo das informacdes. Outra carta foi enviada reforcando
as informagdes e um terceiro contato foi feito por telefone, convidando e
agendando os individuos para exames clinico-laboratoriais. Apesar do alvo
da intervencao ser toda a populacao incluida em 2000, ocorreram perdas
devido a 3% de mortes até 2005, 0,6% de mudangas de cidade, 1,4% de
mudancas de pais (viagem ao Japao) e 7,7% de enderec¢os ndo-localizados.
Recusas totalizaram 39%, de modo que 653 participantes da segunda fase
aceitaram o convite para participar desta terceira fase do estudo. Em 2005,
728 individuos aderiram ao programa, pois aos 653 participantes do estudo
em 2000 somaram-se 75 novos individuos. Com o decorrer do estudo, 650

foram reavaliados em 2006 e 500 em 2007.

O presente estudo foi aprovado pelo comité de ética em pesquisa da
Universidade Federal de Sédo Paulo — UNIFESP (CEP 0862/05). O projeto
que se constituiu nesta tese de doutorado foi aprovado pelo comité de ética
da Faculdade de Saude Publica — FSP-USP (CEP 0862/05). Os participantes

assinaram o termo de consentimento livre e esclarecido (Anexo 1).

3.3. INFRA-ESTRUTURA E APOIO TECNICO DISPONIVEIS

A terceira fase do JBDS contou com apoio financeiro do CNPq
(processo 505845/2004-0) e da FAPESP (processo 05/50178-7).

O planejamento da intervencao foi coordenado pela equipe de
pesquisadores do JBDS, originarios da UNIFESP e da FSP-USP. A
execucdao do programa de intervencdo e avaliacbes foram feitas na
Universidade Sagrado Coracgéao (USC) de Bauru. Contatos preliminares foram
realizados com a Diretoria da Instituicdo que dispunha da infra-estrutura
adequada para as consultas individuais e atendimento em grupo, além do
Laboratério de Andlises Clinicas, no qual foram coletadas as amostras de

sangue dos participantes e realizadas as determinagdes bioquimicas.
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Os integrantes do JBDS, participaram ativamente da pesquisa de
campo em Bauru. Os dados do inicio, do primeiro ano e do segundo ano da
pesquisa foram obtidos nos finais de semana, quando a equipe composta por
médicos, nutricionistas e educadores fisicos deslocava-se para a referida

cidade.

Os atendimentos nutricionais diarios de participantes do presente
estudo também foram feitos nas dependéncias da USC. Para viabilizar o
programa de intervencao foi necessario contar com recursos humanos de
profissionais residentes na cidade de Bauru. A equipe de nutricdo foi formada
por pesquisadores residentes na Capital (encarregados do treinamento e
supervisao), pesquisadores locais, alunos de graduacao (regulares e de
iniciacao cientifica) e de pés-graduacao e supervisor de campo (bolsistas de
apoio técnico). A equipe de profissionais de educagéao fisica contou também
com alunos voluntarios de educacéo fisica de universidades da regido. Estes
profissionais e alunos participaram das sessdées em grupo e atividades

comunitarias oferecidas durante o programa.

3.4. MEDIDAS DE AVALIACAO

Os participantes compareceram em jejum (minimo de 10 horas) ao
Laboratério de Andlises Clinicas da USC-Bauru, quando foram submetidos a
coletas de sangue, nos trés momentos do estudo (basal, apds 1 e 2 anos).
Previamente a coleta, foi obtida glicemia capilar para triagem dos individuos
a serem submetidos a TOTG com 75 g de glicose. Portadores de DM auto-
referido ou glicemia capilar 2 200 mg/dl ndo realizaram o TOTG apenas a

coleta de sangue em jejum.

Estes individuos foram, a seguir, agendados para avaliagdes por equipe
multiprofissional em ambulatérios da mesma Instituigdo no inicio do estudo e
apos 12 e 24 meses de seguimento. Nestes trés momentos, os participantes

foram submetidos a exame clinico, avaliagdo de antropometria e pressao
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arterial e receberam os resultados da avaliagdo bioquimica pelos médicos da
equipe; além de responderem a trés recordatérios alimentares de 24 horas
(dois dias da semana e um de fim de semana) aplicados pelas nutricionistas
no local da avaliagdo e a questionario internacional de atividade fisica com
orientacdo dos educadores fisicos (IPAQ, forma curta, Anexo 3). Portadores
de complicagcbes decorrentes do DM (DCV e/ou insuficiéncia renal), assim
como gestagdo, lactacdo ou neoplasias, que ainda nédo estivessem sendo
devidamente acompanhados, eram encaminhados a servigos de saude da
rede basica ou privada do municipio. Apés a avaliacao basal foram agendadas
consultas individuais ou em grupo para todos os participantes, nas quais
recebiam orientacdes relativas ao estilo de vida saudavel (vide Estratégia de

intervencao no estilo de vida).

Os diferentes parametros laboratoriais, clinicos, nutricionais e de
atividade fisica, usados como medidas de avaliagcao, serao especificamente

descritos em cada dos manuscritos, de acordo com a utilizagdo dos mesmos.

3.5. ESTRATEGIA DE INTERVENGAO NO ESTILO DE VIDA

A estratégia de intervengdo no estilo de vida baseou-se,
fundamentalmente, na orientagdo nutricional. Foram incluidas, também,
recomendacdes de atividade fisica nas orientacbes para o estilo de vida

saudavel”®

. Essa estratégia foi elaborada a partir das recomendacbes da
OMS’® e de estudo prévio conduzido em adultos com sobrepeso de
comunidade brasileira”’. Apbs a primeira data de avaliacdo de parametros
clinicos, antropométricos, laboratorial, nutricional e de atividade fisica, os
participantes foram agendados para uma consulta individualizada com
nutricionista e cinco sessdes em grupo para orientacées dietéticas e de
atividade fisica no decorrer dos dois anos da intervengdo. Também fizeram
parte do programa eventos comunitarios com pratica de atividades fisicas

supervisionados por membros da equipe de pesquisadores do JBDS e
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profissionais de Bauru. Os eventos ocorreram em quatro ocasides, nos fins de
semana, durante os quais foram realizados caminhadas, exercicios de

alongamento, ginastica localizada e danga.

O atendimento nutricional individualizado foi conduzido por
nutricionistas e alunas de graduacdo em Nutricdo da USC quando foi
estabelecido plano de intervencao nutricional individualizado. Esta consulta
incluiu prescricdo dietética com lista de substituicdo dos alimentos e
orientagcées sobre a dieta saudavel (vide Anexo 2) e estimulo a pratica de
atividades fisicas de lazer e esportes.

A prescricdo dietética foi adequada as necessidades energéticas
individuais segundo o estado nutricional e presenca de morbidades, seguindo
as recomendacbes da OMS’®. As dietas foram fracionadas em cinco a seis
refeicdes diarias com a seguinte distribuicdo das calorias totais da dieta: 50-
60% provenientes dos carboidratos (carboidratos complexos, principalmente),
menos de 10% de acidos graxos saturados, no minimo 20% provenientes de
acidos graxos monoinsaturados e poliinsaturados e 10-15% de proteinas. A
quantidade de colesterol deveria ser < 300 mg/dia e a de fibras > 15 g/dia.
Buscou-se tal consumo de fibras por meio do incentivo de alimentos
naturalmente ricos em fibras como cereais integrais, frutas e vegetais (= 400 g
de frutas, verduras e legumes ao dia). Para redugdo da porcentagem de
acidos graxos saturados foi orientado consumo de carnes magras em
quantidades moderadas e de produtos lacteos pobres em gorduras. Para
maior percentual de 4cidos graxos monoinsaturados da dieta foi recomendado
consumo de frutas oleaginosas, 6leos vegetais minimamente processados e

abacate.
As recomendacgdes gerais quanto ao consumo alimentar foram:

1. Gorduras saturadas e acidos graxos frans minimizados, enquanto que as
gorduras mono e poliinsaturadas estimuladas (incentivando-se o consumo

de azeite de oliva e peixes)

2. Carnes magras nao excedendo 2 porgdes medias/dia e ingestdo de

carnes gordas desestimulada

3. Laticinios entre 2-3 porcdes de produtos pobres em gorduras
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4. Vegetais em torno de 5 porgbes/dia
5. Frutas em torno de 2-4 porgbes/dia
6. Graos integrais em torno de 6-11 porgbes/dia

O plano alimentar também buscou consideraveis redug¢des na ingestao
de ovos, frituras, gordura aparente das carnes, pele de frango, banha,
maionese e molhos prontos, alimentos preparados com gordura vegetal
hidrogenada e doces; cerveja e bebidas destiladas foram fortemente
desencorajadas. Estimulou-se o uso de preparagbes de origem japonesa rica
em vegetais, com baixo teor de gordura e agucar. Quando o shoyo fosse

consumido deveria ser light (conteddo de sédio reduzido).

Foram realizadas duas dindmicas de grupo coordenadas por
nutricionista durante o primeiro ano do seguimento. As dinamicas de grupo
enfocaram as metas do consumo alimentar e pratica de atividades fisicas,
discutindo-se as dificuldades relatadas em aderir a intervencdo. Cada grupo foi
composto por, no maximo, dez individuos, sendo os familiares convidados a
participar das dindmicas. Ap6s um ano de seguimento e a realizacao da
segunda avaliacao clinica do estudo, foram agendadas mais trés sessées em
grupo. Nestes encontros, a intervalos médios de trés meses, além do reforgo
aos habitos dietéticos saudaveis, os individuos foram estimulados a

manuten¢do de uma vida ativa.

Quanto ao incentivo a pratica de atividade fisica, fixou-se meta de 30
minutos/dia, na maioria dos dias da semana, somando um total de no minimo
150 minutos/semana, que se associa a beneficios sobre o risco

cardiometabdlico, segundo a OMS’®.

3.6. METAS DO PROGRAMA DE INTERVENGAO

Perda de peso e a pratica regular de atividades fisicas sdo fatores
protetores para o desenvolvimento de doengas crdnicas nao-transmissiveis

(DCNT)"®. Assim como o consumo minimo diario de 400 g de frutas, verduras
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e legumes e consumo maximo de 10% das calorias provenientes de acidos

graxos saturados sao fatores protetores para DCNT’®.

Com base nas recomendacbes da OMS foram estabelecidas como
metas do programa: 1) reducao de, pelo menos, 5% de peso corporal entre
portadores critérios de excesso de peso (IMC > 23 kg/m?) e/ou obesidade
abdominal (= 80 cm para mulheres e = 90 cm para homens) para asiaticos’®;
2) ingestdo maxima de 10% do VCT (valor calérico total diario) provenientes
de gorduras saturadas; 3) consumo minimo didrio de 400 g de frutas,
verduras ou legumes; 4) pratica de, ao menos, 150 minutos de exercicio por

semana.

3.7. ANALISE ESTATISTICA

As andlises estatisticas empregadas para responder cada um dos
objetivos especificos estdo apresentadas nos respectivos manuscritos do

capitulo 4.
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4. RESULTADOS E DISCUSSAO

Seguindo as recomendacbes e exigéncias do Comité de Poés-
graduagado da Faculdade de Saude Publica da Universidade de Sao Paulo
para defesa de tese de doutorado, a metodologia e analise estatistica
empregadas e resultados referentes a cada objetivo especifico da tese serao
mostrados nos trés artigos inseridos a seguir. Dois dos artigos foram
submetidos a revistas cientificas (Artigo 1 submetido a revista Diabetologia:
Manuscript Diab-09-0184; Artigo 3 submetido a revista Diabetes Research
and Clinical Practice: Manuscript Diab-S-09-0031) e um (Artigo 2) ainda nao
foi submetido, nem publicado em periédico ou capitulo de livro, também

seguindo as exigéncias do Comité de Pés-graduacao.
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Abstract

Aims: Type 2 diabetes and other cardiovascular risk factors are common in
the Japanese-Brazilian population. We conducted a community health
promotion programme for Japanese-Brazilians and assessed its effect on
cardiometabolic risk. Methods: A total of 653 participants in a cross-sectional
study of the prevalence of diabetes conducted in 2000 were enrolled in 2005
in a 1-year intervention program based on counselling about healthy diet and
physical activity. 466 completed the program and follow-up measurements.
Change in blood pressure, anthropometric and metabolic parameters
between 2005 and 2006 were compared with annual change in the same
variables between 2000 and 2005. Results: During the intervention, greater
annual decreases in mean (SD) waist circumference [-0.5 (3.8) vs. 1.2 (1.2)
cm per year, p<0.001], systolic blood pressure [-4.6 (17.9) vs. 1.8 (4.3) mmHg
per year, p<0.001], 2-hr plasma glucose [-1.2 (2.1) vs. -0.2 (0.6) mmol/L per
year, p<0.001], LDL-cholesterol [-0.3 (0.9) vs. -0.1 (0.2) mmol/L per year,
p<0.001] and Framingham risk [-0.25 (3.03) vs. 0.11 (0.66) per year, p = 0.02]
but not triglycerides [0.2 (1.6) vs. 0.1 (0.42) mmol/L per year, p<0.001] or
fasting insulin [1.2 (5.8) vs. -0.7 (2.2) IU/mL per year, p<0.001] were observed
compared with the pre-intervention period. Significant reductions in the
prevalence of impaired fasting glucose/impaired glucose tolerance and
diabetes were seen during the intervention (from 58.4% to 35.4%, p<0.001;
and from 30.1% to 21.7%, p=0.004, respectively). Conclusions: A one year
community-based health promotion program had a beneficial impact in
cardiometabolic risk compared with the observed period over the preceding
five years in this high risk population.

Word count: 244
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Introduction

Several trials have confirmed that type 2 diabetes is preventable
through intensive interventions targeting diet and physical activity among
those with impaired glucose tolerance (1,2). Although the reduction in
incidence of diabetes assessed by annual glucose tolerance test was around
58%, the magnitude of changes in cardiovascular risk factors was more
modest. Furthermore, glucose tolerance tests are unlikely to be a feasible
method of identifying individuals at high risk and intensive interventions such
as those undertaken in the diabetes prevention trials are not widely available.
The challenge is therefore to translate the findings of the diabetes prevention
trials into strategies to reduce cardiometabolic risk in the wider population (3).

One of the highest prevalence rates of diabetes worldwide was
reported in a Japanese-Brazilian population (4) which also exhibits high levels
of other cardiovascular risk factors (5). In 2000, cardiovascular disease was
present in 14% of this population (6). Adoption of unhealthy patterns of diet
and physical activity has been blamed for the increase in the incidence of
diabetes in several ethnic groups (7). We have confirmed the association
between fat intake and metabolic syndrome among Japanese-Brazilians in
cross-sectional and longitudinal studies (8,9). The objective of the present
study was to assess the effect of a 1-year community-based health promotion
program, comparing the changes in cardiometabolic profile of this Japanese-
Brazilian population after the intervention with the pre-intervention period.

Methods
= Study design

The study sample was recruited from participants in the Study on
Diabetes and Associated Diseases in the Japanese-Brazilian Population
conducted in 2000, in the city of Bauru (IDH-M 0.825; Source: IPEADATA -
www.ipeadata.com.br), State of Sao Paulo, Brazil (4). 1,330 first- (Japan-
born) and second-generation (Brazil-born) Japanese-Brazilians of both

genders who participated in the previous cross-sectional study were invited to
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join a community-based health promotion programme commencing in 2005.
The aims and potential benefits of the behavioural intervention were outlined
in invitation letters and telephone contacts. The 653 individuals who agreed to
participate had lower mean (SD) body mass index [24.8 (3.7) vs. 25.2 (4.2)
kg/mz, p < 0.05] and higher systolic blood pressure [134.6 (25.6) vs. 130.0
(22.5) mmHg, p < 0.05] in 2000 compared with non-participants, but were
otherwise similar. After one year, 466 remained in the intervention program
and were re-examined in 2006. Figure 1 illustrates the study design including
causes of non-participation. Participants who were lost to follow-up in 2006
had lower 2-hour plasma glucose values in 2005 than those who were re-
examined [7.6 (2.9) vs 8.2 (2.9) mmol/L, p < 0.02], but all other demographic

and clinical characteristics were similar.

In this paper we present results for the 466 individuals who started the
intervention in 2005 and were still participating 1 year later. The Institutional
Ethics Committee approved the study protocol and written consent was

obtained from all participants.

= |Intervention

The health promotion program targeted changes in dietary intake and
levels and patterns of physical activity (10). It was based on WHO
recommendations (11) and a previous trial conducted among overweight
Brazilian adults (12). Over a 12-month period each participant was offered
one individual visit with the dietician, one group diet education session, one
group session for physical activity counselling, and two community exercise
events including walking, stretching and dancing. Group sessions included 10
participants and were coordinated by dieticians and physical activity
educators. The relatives of all participants were also invited to take part in the

group sessions.

Dietary recommendations consisted of changes in total energy intake
according to each individual's nutritional status and provision of a list of food
replacements. The target proportions of macronutrients in relation to total
energy intake were 50-60% of energy intake as carbohydrates; < 30% as total
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fat; < 10% as saturated fat; 10-15% as proteins; < 300 mg of cholesterol and
15 g of vegetable fibre. Participants were encouraged to undertake at least 30
minutes of physical activity per day. During the group sessions, physical
educators and dieticians reinforced the role of a healthy lifestyle and

discussed the barriers to reaching the goals of the intervention program.

= Clinical and laboratory procedures

Participants were booked for laboratory examinations following
standardized procedures with the multi-professional team in the University of
Sagrado Coracao outpatient clinics in Bauru at baseline and after completing

the 12-month intervention program.

Body weight and height were measured using calibrated electronic
scales and a fixed rigid stadiometer respectively while participants wore light
clothing without shoes; Body mass index (BMI) was calculated as weight
(kilograms) divided by squared height (meters). Waist circumference was
measured with an inextensible tape, according to WHO technique (13). Blood
pressure was taken 3 times using an automatic device (Omron model HEM-
712C, Omron Health Care, Inc, USA), after a 5-minute rest in the sitting

position. The mean of the second and third measurements was calculated.

Fasting blood samples were taken and a 75 g oral glucose tolerance test
performed. Samples were immediately centrifuged and analyses undertaken in
the local laboratory. Plasma glucose was measured by the gluco-oxidase
method and lipoproteins enzymatically by automatic analyser. The American
Diabetes Association criteria were used to categorize glucose tolerance status
as diabetes, impaired fasting glucose (IFG) and impaired glucose tolerance
(IGT) (14). Remaining samples were stored at -80° C prior to hormone assay.
Insulin was determined by immunometric assay using a quantitative
chemiluminescent kit (Euro DPC LIMITED - Glyn Rhonwy, Llanberis,
Caernarfon, Gwynedd, UK), with analytical sensitivity of 2.0 ulU/mL; intra-assay
coefficient of variability ranged from 5.3% to 6.4% and the inter-assay
coefficient of variability from 5.9% to 8.0%. Homeostasis model assessment of

insulin secretion (HOMA-B = 20 x Fasting insulin (uU/ml) / Fasting glucose
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(mmol/l) — 3.5) was calculated (15). The cardiovascular risk score was based

on equations derived from the US Framingham cohort study (16).

= Statistical analysis

The prevalence of IFG/IGT and diabetes in 2000, 2005 and 2006 were
compared by chi-square test. For each anthropometric or metabolic
characteristic, the mean and standard deviation were calculated in 2000, 2005
and 2006. The annual change of each characteristic from 2000 to 2005
(assessed by subtracting the mean in 2000 from the mean in 2005 and dividing
by 5) and the change from 2005 to 2006 were calculated and shown as mean
and 95% confidence interval. These differences from 2005 to 2006 were
standardized and shown in figure. To compare magnitudes of changes in pre-
and post-intervention periods, the differences in variable changes obtained in
these two periods were calculated (A difference = change from 2005 to 2006 —
annual change from 2000 to 2005). These differences between annual change
in the intervention period (2005-2006) and pre-intervention period (2000-2005)
and 95% confidence intervals were reported alongside standardized versions of
these differences, in order to enable comparison between different
characteristics.

The differences in annual change were also estimated after stratification
in turn by age (< or = 60 years), generation (first and second), gender, and
glucose tolerance status. Sensitivity analyses were conducted according to
self-reported consumption of alcoholic drinks and use and/or change of
medication (antihypertensive, lipid lowering or antidiabetic agents) that might
influence outcomes. Statistical analyses were performed using SPSS 12.0
software (SPSS Inc. Woking, Surrey, UK).

Results

The 466 participants had a mean age of 55.3 years in 2000; 53% were

women and 79.4% were second-generation Japanese-Brazilians.

The prevalence of IFG/IGT was stable from 2000 to 2005 (58.8% and
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58.4% respectively) but reduced significantly during the intervention (35.4%,
x% = 49.3, p < 0.001). The prevalence of diabetes declined from 2000 to 2005
(from 37.3% to 30.1%, p = 0.001) but fell further during the intervention (from
30.1% t0 21.7%, x*= 8.51, p = 0.004).

Mean (and standard deviation) values for blood pressure,
anthropometric and metabolic characteristics in 2000, 2005 and 2006 and the
changes (and 95% confidence interval) of these variables in the pre- (2000 to
2005) and post-intervention (2005 to 2006) periods are shown in Table 1.
Between 2000 and 2005, participants exhibited increases in mean values of
weight, waist circumference, systolic and diastolic blood pressure and
Framingham cardiovascular risk score and small reductions in triglycerides,
fasting and 2-hour plasma glucose, total, LDL and HDL-cholesterol, insulin
and HOMA-B levels. Whereas, between 2005 and 2006 reductions were
observed in waist circumference, systolic and diastolic blood pressure, fasting
and 2-hour plasma glucose, total, LDL and HDL-cholesterol and Framingham
cardiovascular risk score, and increases in triglyceride, fasting insulin levels
and HOMA-B. It is important to notice that, following an annual increase in the
Framingham cardiovascular risk score from 2000 to 2005, there was a
reduction during the one year intervention period [0.11 (0.66) vs. -0.25 (3.03)
per year, p = 0.02].

The changes in variables between 2005 and 2006 were standardized
and are shown in Figure 2, panel A. Panel B of the Figure 2, shows that
individuals with abnormalities of glucose metabolism (IFG, IGT or diabetes) in
2005 showed greater decreases in fasting and 2-hour plasma glucose
following the one year intervention than those with normal glucose tolerance

and those with diabetes achieved the greatest weight loss.

To evaluate the magnitude of the changes occurred in the pre- versus
post-intervention period, we assess the differences between them. The
standardized differences between the annual change from 2000 to 2005 (pre-
intervention period) and the change from 2005 to 2006 (post-intervention
period) for each variable are shown in Figure 3. During the intervention there

were significantly greater improvements in the majority of cardiovascular risk



43

factors than in the pre-intervention period, with the exception of HDL-

cholesterol, triglycerides and fasting insulin.

The magnitude, direction and statistical significance of the findings
were unchanged when stratified by gender, generation or age group (< or =
60 years) (data not shown). The results were also unaffected when stratified
by prescribed medication and self reported alcohol consumption (data not

shown).

Discussion

This community-based study suggests that a relatively simple health
promotion programme including counselling for lifestyle changes was
associated with improvements in cardiovascular risk factors, modelled
cardiovascular risk and glucose tolerance, and a reduction in the prevalence
of diabetes in a high-risk population. Our findings support the potential of
lifestyle modification in the prevention of diabetes and cardiovascular disease
and are broadly consistent with results from previous trials of more intensive
behavioural interventions among people with impaired glucose tolerance
(1,2). A particular strength of our approach was the relatively low cost, both
for the identification of high risk individuals and of the intervention, which

make it feasible for countries with less well-resourced health systems.

Considering their overall mean value of BMI (24.7 kg/mz), participants
were overweight in 2005 and had a high waist circumference (17). Although
the reductions in anthropometric parameters during the intervention were
modest, statistically and clinically significant beneficial reductions were
observed for blood pressure, plasma glucose, glucose tolerance, and total
and LDL-cholesterol levels among those who enrolled in the community
programme. Similar findings were obtained in diabetes prevention trials
among people with IGT. The Da Qing Study, Finnish Diabetes Prevention
Study (DPS) and Diabetes Prevention Program (DPP) demonstrated that
diabetes could be prevented by sustained lifestyle changes associated with
modest weight loss (1,2,18). More recently, in the Indian Diabetes Prevention
Program (IDPP), a 26.4% reduction in the relative risk of progression to
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diabetes occurred with almost no change in weight and waist circumference
(19). Furthermore, an intensive lifestyle intervention among Japanese men
was associated with a greater reduction in the incidence of diabetes than
might be expected simply on the basis of the decrease in BMI (20),
suggesting that while weight loss may be desirable, it does not fully explain
the effects of behavioural interventions. Longer follow-up of the Japanese-
Brazilian participants will provide more information concerning the potential
for sustained effects on the risk of diabetes and persistence of

cardiometabolic benefits.

A limitation of this study, concerning the absence of a control group
during the intervention period, might hence the possibility that the positive
findings are due to confounding, regression to the mean or selection bias.
The difference in changes in risk factors over the 5-year pre-intervention
period compared with the 1-year intervention period does not rule out these
potential explanations but does make them less likely. Data from pre-
intervention period of the same population works as a historical control, which
means that this study is classified as a plausibility design study (21). Such
kind of study represents a feasible option for large scale interventions and
provides valid evidence of impact (21). In this line, considering regression to
the mean, if it occurred, it might be similar in both periods. Since confounding
factors that could cause these benefits on cardiometabolic profile were not
found, the results should be attributed to intervention effects. Although,
around half of those invited agreed to take part in the health promotion
program, the characteristics of participants and non-participants were broadly
similar, also suggesting that the selection bias is less likely. There was no
allocation concealment which increases the likelihood of bias at outcome
assessment. However, this is unlikely to affect laboratory analysis and all
study measures were undertaken according to standardized operating
procedures, in the case of blood pressure using automated equipment.
Sensitivity analysis also suggests that the findings are not due to changes in
prescribed medication over time. The rate of follow-up was reasonably good
(71%), and those with missing data in 2006 were similar to those individuals

who attended for re-examination except for lower 2-hour plasma glucose
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values. However, if participants who were lost to follow-up had a worsening of
risk factors then we will have overestimated the benefits associated with the
community program. Although we may have underestimated the differences
in annual change in risk factors between 2000 and 2005 and 2005 to 2006 as
the duration of the first period of observation was slightly more than 5 times

the duration of the second period.

The effects of the health promotion program were not modified by age,
gender or generation; however, not surprisingly, those with abnormalities of
glucose metabolism in 2005 had greater decreases in plasma glucose during
the intervention period than those with normal glucose tolerance. The
unexpected decrease in HDL-cholesterol (albeit remaining within the normal
range) and increase in triglyceride concentrations persisted after sensitivity
analyses. The changes in physical activity may not have been sufficient to
induce increases in HDL-cholesterol levels. Considering the deleterious role
of fat intake on cardiometabolic profile in this population, previously shown by
our group (8,9), our dietary counselling strongly advocated a reduction in food
consumption rich in fat. We speculate that this could have resulted in a
relative increase in carbohydrate intake which might have contributed to the
observed rise in triglyceride levels (22). Analyses of self-reported physical
activity and diet data might help to clarify these issues and possible
mechanisms by which the intervention program appears to have generated
beneficial effects. Another interesting finding was the increase in fasting
insulin concentrations following the intervention. As the HOMA-B was also
higher after the intervention, it is possible that the lifestyle changes were
associated with an improvement in beta cell function which was also reflected

in the beneficial changes in metabolic parameters.

We do not know whether other discrete high-risk population sub-
groups would have the same uptake of, or response to, a health promotion
program that we observed among Japanese descendants. Consequently, the
benefits of the present program cannot be extrapolated to the entire Brazilian
population or Asian immigrants living in other countries. We also cannot
guarantee that changes will be sustained. Evidence from the Finnish DPS
suggests that the benefits of behavioural interventions, albeit more intensive
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than in this study, can persist following cessation of the intervention (23), in
direct contrast to the risk reduction associated with use of hypoglycaemic
drugs to prevent diabetes which ceases when the medication is discontinued
(24). It is also unclear whether improvements in proximal risk factors will
translate into reductions in health outcomes, although recent data from the
long-term follow-up of the Da Qing trial participants looks promising (25).
Follow-up of Japanese-Brazilian participants may clarify whether changes in
cardiometabolic risk factors will translate into prevention of cardiovascular
events. Furthermore, the lifestyle changes which were probably responsible
for the observed improvements in risk factors might also be associated with
reductions in risk of other adverse health outcomes such as osteoporosis and

some cancers.

We conclude that a simple community-based behavioural counselling
programme over one year improved the cardiometabolic profile of this high-risk
Japanese-Brazilian population. Clearly obesity, diabetes and their
complications pose major public health challenges demanding population and
societal level responses. Nevertheless, our findings should encourage health
care providers to make efforts to achieve and maintain a healthy diet and
physically active lifestyle among high-risk individuals and population sub-

groups.
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Table 1. Mean values (standard deviation) for anthropometric and metabolic variables for the 466 participants at
the three stages of the study (in years 2000, 2005 and 2006) and the annual differences (95% Confidence

Interval) in the pre- (2000 to 2005) and post-intervention (2005 to 2006).

Annual difference

Annual difference

2000 2005 2000 (2000 to 2005) (2005 to 2006)
Weight (kg) 61.5 (12.4) 61.6 (12.4) 61.2(12.7) -0.01 (-0.1 to 0.05) -0.4 (-0.6 to -0.2)
Body mass index (kg/m?) 24.8 (3.7) 24.9 (4.1) 24.7 (4.1) -0.07 (-0.1 to -0.04) -0.2 (-0.3t0 -0.1)
Waist circumference (cm) 84.0 (10.1) 88.5(10.4) 88.1 (10.6) 2(1.0101.3) -0.5 (-0.9t0 -0.2)
Systolic blood pressure (mmHg) 134.6 (25.6) 139.3 (21.8) 134.3 (21.4) 1.8(1.4102.2) -4.6 (-6.3 t0 -3.0)
Diastolic blood pressure (mmHg) 78.1 (13.9) 81.2 (12.0) 78.4 (11.6) 0.6 (0.4 10 0.8) 2.9 (-3.7t0-1.9)
Fasting plasma glucose (mmol/L) 6.9 (1.7) 2(1.7) 5.8 (1.5) -0.2 (-0.2t0 -0.1) -0.4 (-0.5t0 -0.2)
2-hour plasma glucose (mmol/L) 9.2 (4.39) 3 (2.9) 7.2 (2.5) -0.2 (-0.3t0 -0.2) 1.2 (-1.4t0 -0.9)
Total cholesterol (mmol/L) 5.6 (1.1) 5(1.1) 5.1 (1.0) -0.1 (-0.1 to -0.05) -0.4 (-0.5t0 -0.1)
LDL-cholesterol (mmol/L) 3.3 (0.9) 3(1.0) 3.0 (0.8) -0.1 (-0.1 to —0.05) -0.3 (-0.4 t0 -0.2)
HDL-cholesterol (mmol/L) 1.3(0.3) 4(0.3) 1.3 (0.3) 0.01 (-0.01t0-0.002)  -0.1(-0.2t0 -0.1)
Triglycerides (mmol/L) 2.6 (2.3) 8(1.4) 2.0 (1.6) 0.1 (0.1 to0 0.07) 2(0.04t00.2)
Fasting insulin (1U/mL) 9.4 (4.4) 9(9.5) 7.6 (11.8) -0.7 (-0.9 to -0.5)) 1.2(0.710 1.8)
HOMA-B 24.1 (30.4) 15.8 (30.0) 22.6 (37.9) -1.5(-2.210-0.8) 6.2 (3.7 10 8.6)
Framingham risk score 7.2 (5.4) 7.8 (4.7) 7.6 (4.3) 0.1 (0.05t00.2) -0.2 (-0.5t0 -0.02)

HOMA- = 20x Fasting insulin (uU/mL) / Fasting glucose (mmol/L) —

50



Figure 1. Flowchart of participants through each stage of the study.

Year
2000

Year
2005

Year
2006

1330 eligible participants in the
Japanese-Brazilian Population study

y

Did not join the intervention
program 677 (52%)

39% non-response or refusal
8% incorrect address

3% deceased

2% moved from Bauru

653 joined the intervention program

A 4

A 4

187 lost to follow-up
measurement

466 completed the one-year
intervention program
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Figure 2. Standardized differences (with 95% confidence interval) in anthropometric

and metabolic variables between 2005 and 2006 (panel A) and standardized

differences in weight, fasting and 2-hour plasma glucose stratified by glucose

tolerance status in 2005 (panel B).
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Figure 3. Standardized differences (with 95% confidence interval) of annual
changes in variables from 2000 to 2005 and from 2005 to 2006.
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HOMA-B = 20 x Fasting insulin (uU/mL) / Fasting glucose (mmol/L) — 3.5
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Abstract

Aim: To investigate the impact of the lifestyle goals achievement on
cardiovascular risk factors after a behavioral intervention program according to
goals achievement. Methods: 413 adults (118 with diabetes) completed 2-year
behavioral intervention program, which targeted four goals: 25% weight loss for
those with excessive weight; 2150 minutes/week of physical activities; daily intake
<10% of saturated fat; daily consumption of 2400g of fruits and vegetables.
Baseline characteristics and changes in variables after intervention among the
four categories of number of goals achieved (none, 1, 2 and =3) were compared
by independent ANOVA test or Kruskal-Wallis. Results: Individuals without
diabetes meeting higher number of goals were more likely to be older and to have
lower weight, BMI, waist circumference, diastolic blood pressure, triglyceride and
insulin levels than those meeting fewer goals. Some isolated goals were
associated with benefits in cardiovascular risk factors in individuals with and
without diabetes and the absolute changes in cardiovascular risk factors tended to
be more pronounced as the number of goals achievement increased in individuals
without diabetes. Conclusion: A beneficial impact of the intervention on
cardiometabolic profile of individuals with normal or altered glucose metabolism
was found. The number of goals achieved in this lifestyle intervention was
associated with the magnitude of cardiovascular risk factors improvement in
individuals without diabetes. Participants with better cardiometabolic profile
seemed to be more prone to health habits.
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Introduction

The effectiveness of behavioral intervention in preventing or at least
postponing diabetes in individuals with impaired glucose tolerance has been
demonstrated in randomized controlled trials (1-3). The targeted behaviors of
these trials included reduction of saturated fat intake, increase in fiber intake, body
weight control and physical activity. Recently, the Finnish Diabetes Prevention
Study (DPS) showed that these lifestyle modifications have beneficial effects on
the components of the metabolic syndrome (4). However it is still unknown if these
interventions have similar impact on unselected groups, constituted of individuals
with high risk for diabetes and also of individuals with normal glucose tolerance.

In a population-based study conducted in UK, Simmons et al showed that
the risk of diabetes was inversely associated with the number of behavior goals for
diabetes prevention that were met (5). The achievement of goals could vary
among populations and may be dependent on their development level and
particular habits. It is possible that the goals should be culturally-tailored in order
to express the response to behavioral interventions.

A population-based study in Japanese-Brazilians started in 1993 showed
that this population has one of the highest prevalence rates of type 2 diabetes
detected worldwide (6). The high frequencies of related disease reinforced their
high cardiovascular risk (7). The Japanese-Brazilian Diabetes Study (JBDS)
Group found that fat intake was positively associated with metabolic syndrome in
Japanese-Brazilians in cross-sectional and longitudinal studies (8,9). Based on
these findings, in 2005, we conducted a community-based lifestyle intervention,
using appropriate resources for our reality, aiming to improve their metabolic
profile. Weight loss, modifications on the consumption of saturated fat and
vegetables and increase in physical activity were goals.

Considering that type 2 diabetes has becoming an alarming problem
particularly in developing countries (10), intervention studies are of particular
interest in these populations (11). The ability of goals based on dietary and
physical activity parameters to improve cardiometabolic profile, using resources
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feasible to the developing world, are poorly investigated. The JBDS Group
obtained resources from a research governmental institution and developed a

program that could be reproduced in our public health system.

The aim of this study was to investigate the impact of a behavioral
intervention considering whether the number of goals achieved in a lifestyle
intervention is indicative of metabolic improvement in the profile of a population at

high cardiovascular risk.

Material and Methods
= Material

First- (Japan-born) and second-generation (Brazil-born) Japanese-
Brazilians, participants of the Study on Diabetes and Associated Diseases in
Japanese-Brazilian Population conducted in 2000 (6), in the city of Bauru (IDH-M
0.825; Source: |IPEADATA - www.ipeadata.com.br), State of Sao Paulo, Brazil,
were the target of a 2-year lifestyle intervention, which began in 2005. Invitation
letters and telephone contacts, explaining the aims and potential benefits of the
behavioral modification program, were sent. From a total of 728 who agreed to
participate, 413 individuals (118 with diabetes in 2005) were also evaluated in

2007 and were enrolled in this study.

Demographic and clinical characteristics of the participants in 2005 who
were lost to follow-up until 2007 were similar to those who completed the
intervention period (data not shown).

The Institutional Ethics Committee approved the study protocol and written
consent was obtained from all participants.

= Study protocol

For this community intervention to promote healthy eating behaviors and
increase physical activity, all individuals who agreed to participate in the
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intervention were scheduled for laboratory procedures and visits with the
multiprofessional team in the nutritional clinics of the Sagrado Coragéao University,
in the city of Bauru (State of Sao Paulo, Brazil). At baseline and after two years of
the intervention program, fasting blood samples (and also an oral glucose
tolerance test with 75 g of glucose) were obtained for biochemical and hormonal
parameters. Individuals underwent a detailed medical examination, the
International Physical Activity Questionnaire was applied and answered 3-day
food records. At the first visit, they were scheduled for further individual and group

sessions with the multiprofessional team.

= |ntervention

The intervention strategy targeted changes in dietary intake and levels and
patterns of physical activity (12,13), and was based on a previous trial conducted
among overweight Brazilian adults (14). The major goals of the intervention
program included = 5% weight loss from baseline for individuals with excessive
adiposity, = 150 minutes per week of exercise, and a high-fiber diet with saturated
fat < 10% of total energy consumed per day. They were scheduled for an
individualized dietary counseling, 5 group sessions for nutritional and physical
activity orientation and community events of exercise - including walking,
stretching and dancing - during the 2-year intervention program. In the
individualized visit, the participants had a face-to-face 1-hour consultation with a
nutritionist, when they received a diet prescription with a food exchange list and
were encouraged to practice at least 30 minutes of physical activity every day.
Group sessions included 10 participants and were coordinated by nutritionists and
physical educators. The relatives of all participants were also invited to take part in
the group sessions. During these sessions, professionals reinforced the
importance of a healthy lifestyle and discussed the barriers to reaching the goals

of the intervention program.

The dietary recommendation consisted of changes in total energy intake
according to the individual nutritional status. The proportions of macronutrients in



60

relation to total energy intake were 50-60% of carbohydrates; < 30% of total fat; <
10% of saturated fat; 10-15% of proteins; < 300 mg of cholesterol and 15 g of
vegetable fibers. Moreover, for overweight individuals or those with central
obesity, a low calorie diet was prescribed (with a restriction of 500 to 1000 calories
daily from the estimated total energy expenditure), but not for normal weight

individuals.

= Clinical and laboratory procedures

Body weight and height were measured using calibrated electronic scales
and a fixed rigid stadiometer respectively while participants wore light clothing
without shoes; Body mass index (BMI) was calculated as weight (kilograms)
divided by height (meters) squared. Waist circumference was measured with an
inextensible tape, according to WHO technique (15). Blood pressure was taken
three times using an automatic device (Omron model HEM-712C, Omron Health
Care, Inc, USA), after a 5-minute rest in sitting position. The mean of the second

and third measurements was calculated.

Fasting blood samples were taken and a 75 g oral glucose tolerance test
performed. The American Diabetes Association criteria were used to diagnose
diabetes, impaired fasting glucose (IFG) and impaired glucose tolerance (IGT)
(16). Samples were immediately centrifuged and analyses made in the local
laboratory. Plasma glucose was measured by the gluco-oxidase method and
lipoproteins enzymatically by automatic analyser. Remaining samples were stored
at -80° C prior to hormone and inflammatory markers assay. Insulin was
determined by immunometric assay using a quantitative chemiluminescent kit
(Euro DPC LIMITED - Glyn Rhonwy, Llanberis, Caernarfon, Gwynedd, UK), with
analytical sensitivity of 2.0 ulU/mL; intra-assay coefficient of variability ranged
from 5.3% to 6.4% and the inter-assay coefficient of variability from 5.9% to 8.0%.
The high sensitivity C-reactive protein was assessed by an immunometric assay
with a quantitative chemiluminescent kit (DPC - Diagnostic Products Corporation-

Los Angeles/USA) with an analytical sensitivity of 0.01 mg/dL and a functional
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sensitivity of less than 0.02 mg/dL; the intra-assay ranged from 4.2% to 6.4% and
the inter-assay coefficient of variability from 4.8% to 10.0%.

Homeostasis model assessment of insulin resistance (HOMA-IR) was
calculated (Matthews et al). The cardiovascular risk score was based on
equations derived from the US Framingham cohort study(17).

Achievement of goals

For the purpose of the present study, we used goals similar to those
considered in the Finnish Diabetes Prevention Study (DPS) (1), U.S. Diabetes
Prevention Program (DPP) (2) and the World Health Organization
recommendations (18) for the prevention of type 2 diabetes mellitus. Individuals

were classified according to the achievement of the following goals:

- 2 5% weight loss from baseline for individuals with excessive adiposity or

maintenance for those with normal weight;

- 2 150 minutes per week (30 minutes, most days of the week) of physical

activities;
- intake < 10% of saturated fat of total energy consumed per day

- intake of = 400 g of fruits and vegetables per day, which is considered a
relevant fiber intake by WHO (18).

Since the number of individuals who achieved four goals were very small (4
without and 3 with diabetes), and their characteristics similar to those who
achieved three goals, we formed a group constituted of those who achieved three
or four goals. Four categories of individuals were created according to the number
of goals achieved at the end of the intervention program: none, one, two and three
or four goals.

Statistical analysis
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Since exploratory analysis showed that the presence of diabetes influenced
outcome variables, further analyses were stratified in those with or without
diabetes at baseline. Baseline characteristics were expressed as means and
standard deviations and compared by Student t test.

Analyses were performed according to the number of goals achieved. The
percent of individuals achieving each category of number goals achieved (0, 1, 2
and 3 or 4) was determined. The baseline characteristics among the four
categories (none, 1, 2 and = 3 goals achieved) were compared by independent
ANOVA test or Kruskal-Wallis, complemented by the Tukey’s test (Honestly
Significant Differences). Two-year changes on these variables were calculated

independent of goals achievement and for each category of goals achieved.

Linear regression analyses were performed considering the changes of
each variable as the dependent variable. The goals met were included as
independent qualitative variables (if met or not the goal) to evaluate which goals

were independently associated with the changes in the cardiometabolic profile.

Sensitivity analyses were conducted regarding the use and/or change of
medicines that could interfere in the variables of interest.

Statistical analyses were performed using SPSS 12.0 software (SPSS Inc.

Woking, Surrey, UK). The significance level was 5%.

Results

From the 413 individuals (mean age 60.2 + 11.4 years) who completed the
follow-up, 118 had the diagnosis of diabetes at baseline. Approximately, 56%

were women and 84% of second-generation.

Diabetic individuals had a worse cardiometabolic profile, including higher
mean (SD) BMI [25.8 (3.5) vs. 24.2 (4.0) kg/m?, p < 0.001], systolic blood pressure
[142.4 (20.7) vs. 136.4 (22.0) mmHg, p < 0.05], fasting plasma glucose [139.7
(48.7) vs. 99.7 (11.1) mg/dL, p < 0.001), HOMA-IR [2.6 (4.2) vs. 1.2 (1.0), p <
0.001), triglyceride [202.7 (160.6) vs 142.9 (85.6) mg/dL, p < 0.001]) and lower
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HDL-cholesterol values [51.7 (11.3) vs. 54.8 (13.0) mg/dL, p < 0.01] than those
without diabetes at baseline (data not shown in table).

The most common goal achieved was concerned saturated fat intake;
74.5% (74.2% without and 75.2% with diabetes) consumed less than 10% of
saturated fat of total energy consumed per day. Almost 42% (46.8% without and
29.7% with diabetes) of the individuals reached = 5% weight loss from the
baseline. Thirty-nine percent (36.5% without and 48.7% without diabetes)
achieved the goal of fruits and vegetables intake (> 400g of per day) and only
7.4% (5.2% without and 14.4% with diabetes) did at least 150 minutes of physical
activity per week.

The percentage of individuals in each category according to the number of
goals was very similar between those without (none, 7.5%; 1 goal, 37.0%; 2 goals,
39.9% and 3 or 4 goals achieved, 15.7%) and with diabetes (none, 6.2%; 1 goal,
35.4%; 2 goals, 45.1% and 3 or 4 goals achieved, 13.3%).

Anthropometric and metabolic characteristics at baseline according to the
number of goals achieved are shown in table 1. Those individuals without diabetes
meeting higher number of goals were more likely to be older and to have lower
weight, BMI, waist circumference, diastolic blood pressure, triglyceride and insulin
levels than those meeting fewer or none goal. Other variables in the subset
without diabetes were not significantly different according to the number of goals
achieved. In the subset with diabetes, the mean values of those variables did not
differ according to the number of goals.

Absolute changes in the variables after two years of intervention in both
subsets of individuals (with and without diabetes), independent of goals
achievement and according to the number of goals achieved, are shown in figure
1. We found significant reductions in most of the cardiovascular risk factors after
the intervention independent of goals, except for the systolic blood pressure in
those with diabetes and fasting glucose and triglyceride levels in those with and
without diabetes. The figure shows that the differences tended to be more
pronounced as the number of goals achieved increased in the group without



64

diabetes. Regarding the subset of individuals with diabetes no tendency of
association between goals achievement and changes in variables was suggested.

Sensitivity analyses were conducted regarding the use and/or change of
medicines that could interfere in the variables of interest, but most results did not
change. Except for the individuals in use of hypoglycemic agents, who were
excluded from the ANOVA analysis.

In the linear regression models, regarding the individuals without diabetes,
reaching the physical activity goal was independently associated with reduction in
waist circumference (p = 0.006) (table 2). Considering those with diabetes,
achieving the goal of fruits and vegetables intake was associated with reduction in
fasting plasma glucose (p = 0.03), while achieving the goal of weight loss was
associated with reduction in total cholesterol levels (p = 0.04). All the other
changes in variables were not independently associated with an specific goal

achievement.

Discussion

Behavioral intervention trials focusing on healthy diet and physical activity
goals, conducted in developed countries, were successful in preventing diabetes
in individuals with impaired glucose tolerance. In this context, achievement of the
behavioral goals is thought to have a beneficial impact in cardiometabolic profile.
Whether the number of goals achieved in a lifestyle intervention is indicative of
such benefits on cardiovascular risk factors was not previously investigated.

We found that few specific goals were independently associated with the
improvement in some cardiovascular risk factors. Firstly, in individuals without
diabetes, the goal of 150-min physical activity per week was shown to decrease
waist circumference, in agreement with other studies showing reduction in body
fat when the exercise was added to a healthy diet orientation (19,20). Secondly, in
individuals with diabetes, the goal of high fruits and vegetables intake was

associated with reduction in fasting plasma glucose levels. This finding is in the
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same line of a previous study in which we observed lower frequency of diabetic
individuals in the category of high consumption of fruits (21). Thirdly, also in
diabetic individuals, weight reduction was associated with decrease in cholesterol
concentrations. We speculate that the achievement of these goals may indicate a

better adherence to the intervention program.

Most of the participants (78%), with or without diabetes, achieved only 1 or
2 goals. The percentage of reaching 3 or 4 goals was 15%; low rates of
achievement of all goals is in agreement with other intervention studies (5,1). The
proportion of participants reaching the goal of weight reduction and fiber
consumption was similar to figures reported for the intervention group in the DPS
and DPP. However, the number of the individuals with and without diabetes
achieving the goal of physical activity was much lower than that showed in DPS,
DPP and European Prospective Investigation into Cancer - EPIC participants
(1,2,5). This contrast may be in part attributed to the fact that we provided just
counseling about physical activity during the group sessions, which is a less
intensive approach than that employed in other intervention trials (1-3). Our
approach on physical activity was based on feasible resources for our public
health system, which were shown to be not sufficient to change this kind of
behavior. On the other hand, the goal of saturated fat intake of less than 10% per
day was achieved by almost 75% of the individuals, which is considerably higher
than found in the other intervention trials (1,2). Previous findings of our group in
the same population showed that red meat consumption was associated with the
incidence of metabolic syndrome, adjusting for a number of variables (9). Based
on these findings our team emphasized the deleterious role of a high fat diet for
their health and the benefits of the traditional Japanese diet. It is possible that
such counseling for a population of Japanese ancestry may have facilitated the

compliance to the goal of saturated fat reduction.

Examining the characteristics of the participants at baseline, it is interesting
to notice that those individuals reaching more number of goals had originally a
better cardiometabolic profile, in agreement with a study conducted in general
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population (5). This finding may suggest that they are more aware of a healthy
way of life which could be contributing to their more favorable anthropometric
variables and metabolic biomarkers. It was previously shown that individuals with
more change-predisposing attributes generally require less-intensive outside
support to respond to interventions (22). The intervention program used in the
present study involved a smaller multiprofessional team and was less-intensive
than that employed in the DPS or DPP.

We found a beneficial impact of the intervention in most of the
cardiovascular risk factors, independent of goals achievement, after the
intervention. Previous studies described an inverse correlation between the
number of goals met and the incidence of diabetes among individuals with
impaired glucose tolerance (1) and also in general population (5). In the same
line, we found that the differences in the means values of the cardiovascular risk
factors tended to improve as the number the goals increased among the
participants with normal or impaired glucose tolerance (Figure 1). It is important to
notice that, among individuals with diabetes, the number of goals met did not

seem to influence the changes in variables of interest.

In summary, we found a beneficial impact of the intervention on
cardiometabolic profile of individuals with normal or altered glucose metabolism.
Some isolated goals were associated with benefits in cardiovascular risk factors,
and the number of goals achieved in this lifestyle intervention was indicative of
improvement on cardiometabolic profile in individuals without diabetes at baseline.
The results obtained in a minority population at high cardiovascular risk cannot be
extrapolated to other population samples. Also, it is unknown whether this would
revert in reduction in cardiovascular risk in long term. However, it might be that,
using limited resources, feasible to the economical reality of developing country,
slight changes in cardiometabolic variables after 2 years of follow-up may indicate
the beginning of a changing process for the individual.
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Table 1. Baseline characteristics of Japanese-Brazilians with or without diabetes
according to the number of goals achieved at the end of the intervention. Results
are expressed in means (standard deviation).

None

1 goal 2 goals 3or4goals ANOVA
n=28 n=144 n=163 n =52 p values
Age (years)
without diabetes 53.3 (10.3) 58.3(12.0) 61.6(11.1)*  61.8(12.6) 0.007
with diabetes 61.1 (10.0) 59.8 (11.1) 64.3 (8.9) 62.4 (10.6) 0.20
Weight (kg)
without diabetes 73.9(16.4)  59.8(10.1)* 59.3(11.8)> 54.4(7.9*°®  <0.001
with diabetes 66.0 (17.3) 68.1 (12.6) 64.0 (12.1) 60.0 (11.3) 0.16
BMI (kg/m?)
without diabetes 29.0 (4.8) 24.6 (3.4)° 23.8 (4.0 21.7(2.6)**°  <0.001
with diabetes 27.3 (3.6) 26.6 (3.7) 25.4 (3.3) 24.2 (3.0) 0.06



Waist circumference (cm)

- without diabetes
- with diabetes

Systolic BP (mmHg)
- without diabetes

- with diabetes

Diastolic BP (mmHg)
- without diabetes
- with diabetes

Fasting glucose (mg/dL)*

- without diabetes

- with diabetes

2-hour glucose (mg/dL)*

- without diabetes
- with diabetes

Total cholesterol (mg/dL)

- without diabetes

- with diabetes

HDL-cholesterol (mg/dL)

- without diabetes
- with diabetes

LDL-cholesterol (mg/dL)

- without diabetes

- with diabetes
Triglyceride (mg/dL)*
- without diabetes

- with diabetes

Insulin (pU/L)*
- without diabetes

- with diabetes

HOMA-IR*

- without diabetes

95.1 (11.0)
96.0 (9.6)

136.0 (15.4)
154.4 (22.8)

85.4 (9.6
89.0 (12.2

101.8 (12.2)
102.1 (16.8)

137.9 (30.4)
226.9 (3.0)

213.3 (34.2)
231.8 (88.3)

52.6 (9.3)
43.6 (6.8)

127.4 (35.8)
122.8 (50.6)

144.8 (65.5)
277.9 (153.6)

5.7 (4.0)
3.0%

1.44 (1.06)

87.7 (8.9)°
92.7 (9.8)

138.3 (23.4)
139.7 (21.5)

82.9 (12.2)
83.8 (12.8)

100.1 (11.7)
130.3 (36.3)

133.0 (28.9)
229.1 (48.4)

220.5 (45.9)
219.4 (55.0)

53.6 (13.1)
51.2 (11.2)

136.4 (37.6)
123.3 (48.2)

150.4 (87.3)
242.9 (203.9)

5.2 (4.1

A
~
= =

1.28 (1.01)

85.6 (11.3)?
91.4 (9.3)

136.4 (22.4)
143.9 (21.7)

79.5 (11.8)
80.5 (9.2)

99.5 (10.4)
118.5 (20.2)

130.6 (34.3)
231.0 (58.0)

218.5 (60.0)
206.5 (42.8)

55.6 (13.1)
53.1 (10.9)

128.8 (35.7)
123.3 (38.1)

145.2 (84.7)
163.1 (97.9)

4 (3.1)
1(4.6)

1.08 (0.80)

81.2 (8.3)°
87.5 (9.6)

133.5 (19.4)
140.0 (15.1)

77.3 (2.1)°
78.9 (10.7)

97.8 (11.0)
146.7 (38.7)

128.7 (35.1)
221.0 (43.0)

211.6 (40.1)
207.1 (48.3)

56.8 (13.9)
49.6 (13.7)

135.2 (37.8)
116.2 (40.1)

116.1(95.1)"°
218.7 (154.4)

3.6 (2.4)°
6.4 (4.6)

0.87 (0.60)

71

< 0.001
0.20

0.68
0.34

0.01
0.11

0.56
0.09

0.57
0.99

0.77
0.47

0.43
0.18

0.44
0.96

0.01
0.11

0.03
0.80

0.02
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- with diabetes 0.66 2.23 (2.01) 1.85 (2.1) 1.52 (0.57) 0.49
C-reactive protein (mg/dL)*

- without diabetes 0.19 (0.34) 0.27 (0.53) 0.20 (0.31) 0.16 (0.34) 0.07

- with diabetes 0.31 (0.41) 0.16 (0.22) 0.16 (0.28) 0.13 (0.16) 0.32
Framingham risk score

- without diabetes 5.5 (5.5) (5.7) 6.6 (4.1) 5.5 (4.0) 0.54

- with diabetes 13.6 (3.4) 4.0) 10.5 (3.4) 10.27 (3.1) 0.11

BMI, body mass index BP, blood pressure

* log-transformed variables (for non-normal distribution)

T only one individual in this category

Tukey’s test, p <0.05:

2 versus category of none; ° versus category of 1 goal; ® versus category of 2 goals

Number of individuals in each category: without diabetes (none =21; 1 =104;2=112;3 0or 4
goals achieved = 44 ) and without diabetes (none = 7; 1 = 40; 2 = 51; 3 or 4 goals achieved = 15)

Figure 1. Absolute differences in variables of Japanese-Brazilians with and

without diabetes at baseline,

after 2-year intervention,

independent of

achievement of goals and according to the number of goals achieved.
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Table 2. Associations between achievement of goals and differences in variables of Japanese-Brazilians with or without

diabetes after 2-year intervention program, assessed by multiple linear regression analyses.

Participants without diabetes

Participants with diabetes

Goals Difference in Difference in Difference in
waist circumference fasting plasma glucose total cholesterol
Beta p Beta p Beta p
Weight loss = 5%
B B -13.4 (8.5) 0.12 -17.2 (8.1) 0.04

Saturated fat intake

-0.2 (0.8) 0.77 5.7 (8.9) 0.53 -8.2 (8.5) 0.34
< 10% of total energy
Fruits and vegetables intake

0.2 (0.7) 0.75 -17.0 (7.8) 0.03 7.6 (7.4) 0.31
=400 g/day
Physical activity

-4.1 (1.5) 0.006 8.7 (11.1) 0.44 11.6 (10.6) 0.27

>150minutes/week
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Abstract

Aim: To identify predictive factors associated with non-deterioration of glucose
metabolism following a 2-year behavioral intervention in Japanese-Brazilians.
Methods: 295 adults (59.7% women) without diabetes completed 2-year
intervention program. Characteristics of those who maintained/improved
glucose tolerance status (non-progressors) were compared with those who
worsened (progressors) after the intervention. In logistic regression analysis,
the condition of non-progressor was used as dependent variable. Results:
Baseline characteristics of non-progressors (71.7%) and progressors were
similar, except for the former being younger and having higher frequency of
disturbed glucose tolerance and lower C-reactive protein (CRP). In logistic
regression, non-deterioration of glucose metabolism was associated with
disturbed glucose tolerance - impaired fasting glucose or impaired glucose
tolerance - (p<0.001) and CRP levels < 0.04 mg/dL (p=0.01), adjusted for age
and anthropometric variables. Changes in anthropometry and physical activity
and achievement of weight and dietary goals after intervention were similar in
subsets that worsened or not the glucose tolerance status. Conclusion: The
whole sample presented a homogeneous behavior during the intervention.
Lower CRP levels and diagnosis of glucose intolerance at baseline were
predictors of non-deterioration of the glucose metabolism after a relatively

simple intervention, independent of body adiposity.
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Introduction

Several anthropometric and metabolic parameters have been
associated with cardiometabolic risk (1). More recently, inflammatory markers
have been studied as predictors of diabetes and cardiovascular events (2).
Disturbances of glucose metabolism and other cardiovascular risk factors are
highly prevalent in Japanese-Brazilians (3,4). Environmental factors should
contribute to such picture and certain dietary habits were previously shown to
predict metabolic syndrome in this population (5). Therefore, a behavioral
intervention was developed in order to improve cardiometabolic profile of this
Japanese-Brazilian population.

Prospective randomized controlled studies have shown that behavioral
interventions targeting diet and physical activity can delay or prevent the
progression from IGT to diabetes (6-8). However, the effect of lifestyle
intervention varies among individuals and it would be helpful to identify those
who benefit from an intervention and therefore should be targeted considering

such strategy.

The Diabetes Prevention Study (DPS) showed the baseline
characteristics of individuals who had benefits from the intervention (9).
However, intensive interventions as those employed in the DPS might not be
feasible in developing countries. The Japanese-Brazilian Diabetes Study
(JBDS) Group implemented an intervention based on lifestyle counseling for
diabetes prevention, using resources tailored to the reality of public health in a
developing country. Preliminary results showed that dietary n-3 fatty acid may
predict improvement in glucose disturbance after the first year of intervention
(10).

We investigated the participants who had benefits from the intervention,
maintaining or improving their glucose tolerance status. The objective of this
study was to identify predictive factors of those who benefit from the
intervention regarding non-deterioration of glucose tolerance status following

2-year behavioral prevention program in a developing country. Additionally, we
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compared lifestyle habits and anthropometry after the intervention of those
who improved or maintained glucose tolerance status with those who

worsened it.

Methods
= Study design

First- (Japan-born) and second-generation (Brazil-born) Japanese-
Brazilians, who participated in the Study on Diabetes and Associated
Diseases in Japanese-Brazilian Population conducted in 2000, in the city of
Bauru (IDH-M 0.825; Source: IPEADATA - www.ipeadata.com.br), State of
Sao Paulo, Brazil, were invited to join a 2-year non-pharmacological
intervention program, started in 2005. The aims and potential benefits of the
behavioral intervention were outlined in invitation letters and telephone
contacts. From a total of 728 who agreed to participate, 413 individuals
completed the intervention. After excluding individuals who already had a
diagnosis of diabetes or were taking hypoglycemic medication, 295
participants were included. Baseline demographic and clinical characteristics
of the participants in 2005 who were lost to follow-up (n = 315) were similar to
those who completed the 2-year intervention (data not shown).

The Institutional Ethics Committee approved the study protocol and

written consent was obtained from all participants.

= |ntervention

The intervention strategy targeted changes in dietary intake and levels
of physical activity (11), and was based on a previous trial conducted among
overweight Brazilian adults (12). Participants were scheduled for one
individualized dietary counseling, five group sessions for nutritional and
physical activity recommendation and two community events of exercise -
including walking, stretching and dancing - during the two-year intervention
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program. In the individualized dietary counseling session, participants had a
face-to-face one-hour consultation session with a nutritionist (60 days after the
first assessment), during which they received a diet prescription with a food
exchange list and were encouraged to practice at least 30 minutes of physical
activity every day. Group sessions included 10 participants and were
coordinated by nutritionists and physical educators. The relatives of all
participants were also invited to take part in the group sessions. During the
group sessions, physical educators and dietitians reinforced the role of a
healthy lifestyle and discussed the barriers to reaching the goals of the

intervention program.

The dietary recommendation consisted of changes in total energy intake
according to the individual nutritional status. A low calorie diet was prescribed
(restriction of 500 to 1000 calories daily from the estimated total energy
expenditure) for overweight individuals or those with central obesity but not for
normal weight individuals. The proportions of macronutrients in relation to total
energy intake were 50-60% of carbohydrates; < 30% of total fat; < 10% of
saturated fat; 10-15% of proteins; < 300 mg of cholesterol and = 15 g of

vegetable fibers.

The goals of the intervention were = 5% weight loss for those with
excessive weight, = 150 minutes/week of physical activities, daily intake < 10%
of saturated fat; daily consumption of = 400 g of fruits and vegetables.

= Clinical and laboratory procedures

Participants were scheduled for laboratory procedures and visits with
the multi-professional team in the nutritional clinics of the Sagrado Coracgao
University, in the city of Bauru at baseline and after one and two years of the
intervention program. In each occasion, fasting blood samples (and also an
oral glucose tolerance test with 75¢g of glucose) were obtained for biochemical

and hormonal determinations. Individuals underwent a detailed medical
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examination, the International Physical Activity Questionnaire was applied and
3-day food records were obtained.

Body weight and height were measured using calibrated electronic
scales and a fixed rigid stadiometer, respectively, while participants wore light
clothing without shoes. Body mass index (BMI) was calculated as weight
(kilograms) divided by height (meters) squared. Waist circumference was
measured with an inextensible tape, according to WHO technique (13). The
cutoffs to diagnose overweight (BMI = 23 kg/m? and central obesity
(abdominal circumference = 80 cm for women and = 90 cm for men) were
based on the WHO criteria for Asian populations (14).

Blood pressure was taken three times using an automatic device
(Omron model HEM-712C, Omron Health Care, Inc, USA), after a five-min
rest in sitting position. Blood pressure was considered as the mean of the
second and third measurements. Hypertension was diagnosed if the systolic
blood pressure was = 140 mmHg and/or diastolic blood pressure = 90 mmHg
(15).

Fasting blood samples were taken and a 75 g oral glucose tolerance
test performed. Samples were immediately centrifuged and analyses made in
the local laboratory. Plasma glucose was measured by the gluco-oxidase
method and lipoproteins enzymatically by automatic analyser. ADA criteria
were used to diagnose diabetes, impaired fasting glucose (IFG) and impaired
glucose tolerance (IGT) (16); the latter two categories were grouped as
glucose intolerance. The diagnosis of dyslipidemia was based on the National
Cholesterol Education Program (17).

Remaining samples were stored at -80° C prior to hormone and
inflammatory markers assay. Insulin was determined by immunometric assay
using a quantitative chemiluminescent kit (Euro DPC Limited — Glyn Rhonwy,
Llanberis, Caernarfon, Gwynedd, UK), with analytical sensitivity of 2.0 ulU/mL;
intra-assay coefficient of variability ranged from 5.3% to 6.4% and the inter-

assay coefficient of variability from 5.9% to 8.0%. Homeostasis model
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assessment of insulin resistance (HOMA-IR) was calculated (18). Adiponectin
was measured by radioimmunoassay (Linco Research Inc, St Charles, MO,
USA). The high sensitivity C-reactive protein (CRP) was assessed by an
immunometric assay with a quantitative chemiluminescent kit (DPC -
Diagnostic Products Corporation- Los Angeles, USA) with an analytical
sensitivity of 0.01 mg/dL and a functional sensitivity of less than 0.02 mg/dL;
the intra-assay coefficient of variability (CV) ranged from 4.2% to 6.4% and
the inter-assay CV from 4.8% to 10.0%. Interleukin 6 (IL-6) and tumor
necrosis factor-alpha (TNF-a) were determined by immunometric assay a
quantitative chemiluminescent kits (Euro DPC Limited — Glyn Rhonwy,
Llanberis, Caernarfon, Gwynedd, UK). Analytical sensitivity of IL-6 was 2.0
pg/mL; its intra-assay CV ranged from 3.5% to 6.2% and the inter-assay CV
from 5.1% to 7.2%. TNF-a analytical sensitivity was 1.7 pg/mL and intra-assay
CV ranged from 2.6% to 3.6% and the inter-assay CVs from 4.0% to 6.0%.

= Statistical analysis

Individuals who persisted in their categories of glucose tolerance or
improved (changed from glucose intolerance to normal tolerance) glucose
metabolism from 2005 to 2007 were classified as “non-progressors”, and
those who worsened the glucose tolerance status (changed from normal to
glucose intolerance or diabetes and from glucose intolerance to diabetes) as

“progressors”.

Baseline characteristics of the progressors and non-progressors are
presented as qualitative variables (dichotomized for established cutoffs
available or in tertiles) in table 1. Chi-square test was used for comparisons
between these groups. Variables that showed statistically differences at the
level of p < 0.20 were entered into a logistic regression model, in which non-
progressor category was the outcome variable. Logistic regression analysis
was performed to identify independent predictors of those who benefit from

the intervention in terms of glucose tolerance status. The final model was
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adjusted for body adiposity, since increased BMI| and abdominal
circumference are relevant risk factors for deterioration of glucose

metabolism.

To evaluate if those who benefit from the intervention in terms of
glucose tolerance status had healthier dietary habits, physical activity or
anthropometry after the intervention, we compared the percentages ( by chi-
square test) of individuals who succeeded in achieving each of the four study
goals and the mean changes (Student t test) in abdominal circumference from
2005 to 2007. Considering the small number of participants achieving the goal
of physical activity (5% of the whole sample), we compared the percentage of
those who increased their physical activity at any degree after the intervention
(43% of the whole sample).

Sensitivity analyses were conducted excluding those who were taking
and/or changed medications (antihypertensive, lipid lowering or antidiabetic
agents) which might influence outcomes.

Statistical analyses were performed using SPSS 12.0 software (SPSS

Inc. Woking, Surrey, UK). Significance level was set at p < 0.05.

Results

Of 295 non-diabetic participants [mean 59.4 (11.9) years], 59.7% were
women and 83% second-generation Japanese-Brazilians. Considering their
mean values (and standard deviation) of BMI [24.2 (4.0) kg/m?] and abdominal
circumference [83.9 (9.9) cm for women and 90.1 (10.2) cm for men], they
had increased body adiposity. After the intervention, there was a slight but
significant mean (95% confidence interval) reduction in BMI [-0.3 (-0.2 to -0.4)
kg/m2] and in abdominal circumference [-1.9 (-2.6 to 5.6) cm] in the whole
sample.

One hundred and three participants had the diagnosis of IGT or IFG in

2005. The intervention induced higher mean changes (and standard deviation)
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in fasting plasma glucose in individuals with IFG or IGT compared with those
with normal glucose tolerance [- 3.2 (12.3) vs. 0.6 (11.6) mg/dL, respectively,
p = 0.02].

A total of 72% (n = 182) of the participants maintained or improved their
glucose tolerance status (non-progressors) following the intervention. Baseline
characteristics of the non-progressors and progressors were similar, except
for the higher percentage of individuals in the age group < 60 years, with
glucose intolerance (IFG or IGT) category and in the lower tertiles of CRP
levels (table 1). Looking at the mean values (and standard deviation) of these
variables, the non-progressors had younger age [58.0 (11.7) vs. 61.2 (12.4)
years, p = 0.05], higher fasting plasma glucose [100.7 (11.0) vs. 96.3 (10.5)
mg/dL, p = 0.004] and lower CRP levels [0.20 (0.43) vs. 0.27 (0.38) mg/dL, p =
0,009] compared with the progressors (data not shown in table).

In the final logistic regression model, the diagnosis of glucose
intolerance (IFG or IGT) and CRP levels < 0.04 mg/dL at baseline were
predictive of non-deterioration of glucose tolerance following the intervention
program, adjusted for and age > 60 years (table 2). The significance of these
results did not change when elevated BMI or abdominal circumference was

entered in the model.

Table 3 shows that changes in anthropometric variables and physical
activity and achievement of dietary goals (fruits and vegetables and saturated

fat) were similar in the progressor and non-progressor subsets.

Sensitivity analyses, regarding the use and/or change in medications,
did not change the results.

Discussion

Reducing the high risk of cardiovascular disease among the Japanese-
Brazilian population was the motivation for this behavioral intervention, which
could potentially be extended into a broader prevention program throughout
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the country. In this relatively simple intervention program, most of the
participants (71.7%) maintained or improved their glucose tolerance status
after the intervention. This study was able to identify baseline characteristics
associated with the prevention of the progression of the natural history of
glucose metabolism disturbances in two years.

Descriptive analysis identified three baseline characteristics — age < 60
years, presence of glucose intolerance and CRP levels < 0.04 mg/dL — which
differed between progressors and non-progressors. Those who improved or
maintained glucose tolerance status were younger than those who
deteriorated, but age was not independently associated with non-progressor
status in logistic regression. This finding might indicate that age is an
important factor for deterioration of glucose metabolism, but other metabolic
characteristics may minimize the expected effect of aging. According to the
multiple analyses, a lower grade of inflammation (reflected by the CRP levels)
could identify those more prone to benefit from a behavioral intervention in
terms of non-deterioration of glucose tolerance. Also, individuals with glucose
intolerance (IFG or IGT) had a better response to intervention in terms of
glucose tolerance outcome. Such finding is in agreement with the DPS, in
which individuals with more unfavorable baseline diabetes risk score
(FINDRISC) had a higher decrease in diabetes incidence (9). This may
suggest that the impact of behavioral interventions on cardiometabolic profile
is more pronounced in those with any degree of metabolic disturbances. In
fact, a higher decrease in plasma glucose in these individuals was found when
compared to normal glucose tolerant ones. We speculate that individuals with
abnormalities may be more motivated to modify their lifestyle in order to

improve their health.

This finding of lower CRP level at baseline in the non-progressor group
is in the same line of the results from prospective case-control studies, in
which elevated levels predicted the development of type 2 diabetes,
supporting a possible role for inflammation in diabetogenesis (19-22). In our

study, multivariate analysis showed that CRP levels were inversely and
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independently associated with the non-progression status, even adjusted for
age, glucose tolerance status and measurements of adiposity. Among
Japanese Americans, Nakanishi et al also found that CRP was a risk factor for
development of type 2 diabetes, independently of either obesity or insulin
resistance (2). We suggest that the lower levels of CRP might be indicative of

a better prognosis in terms of metabolic risk.

Behavioral and anthropometric measurements after the intervention
were similar in individuals classified as progressor or non-progressor. This
may suggest the effect of follow-up, independently of the intervention impact.
The homogeneous behavior of the whole sample during the intervention

period favors the reliability of the identified predictors at baseline.

Slight, but significant reduction occurred following the intervention in the
whole sample. The lack of association of the intervention-induced adiposity
reduction on glucose metabolism benefits is in agreement with other studies
conducted in Asian populations. The Indian Diabetes Prevention Program
showed reduced risk of diabetes without any significant change in
anthropometric variables (23). Another study based on lifestyle intervention
showed a greater reduction in the incidence of diabetes in Japanese men than
might be expected simply on the basis of the decrease in BMI (24), suggesting
that while weight loss may be desirable, it does not fully explain the effects of
behavioral interventions.

Our study has limitations. The definition of progressors implicates in
certain heterogeneity of this group of individuals, including not only 32 incident
cases of diabetes, but also those who progressed from normal glucose
tolerance to IFG or IGT. Another point to be observed is that we do not have
the data of those individuals who were lost to follow-up that could implicate in
a selection bias. However, baseline characteristics of the subset that did not
complete the intervention program did not differ from those who were
evaluated at the end of the intervention. The findings of the present study

cannot be extrapolated to other populations.
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In summary, our findings suggest that individuals with lower CRP levels

and with glucose intolerance at baseline were the ones who will benefit from

this relatively simple intervention in terms of glucose metabolism, independent

of body adiposity. The homogeneous behavior of the whole sample during the

intervention period suggests that the simple fact of being followed-up may

result in favorable changes in glucose tolerance, which seems relevant in

terms of public health for developing countries.
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Table 1. Baseline characteristics of participants according to the progression
of glucose metabolism disturbance. Data expressed in number of individuals
and percentages in parenthesis.

Progressors Non-progressors
n=72 n=182 P

Women 44 (61) 104 (57) 0.56
Age > 60 years 42 (58) 84 (46) 0.08
Increased BMI 36 (50) 104 (57.5) 0.28
Abdominal obesity 45 (62.5) 104 (57.5) 0.46
Hypertension 31 (42.3) 77 (43.1) 0.91
Glucose metabolism

Normal 35 (58.3) 35 (19.9) <0.001

IFG or IGT 25 (6.7) 141 (36.9)
Dyslipidemia 55 (78.6) 151 (83.0) 0.42
Insulin (ulU/mL)

<23 23 (41.1) 51 (30.0) 0.22

>23t0<4.8 23 (41.1) 73 (42.9)

>4.8 10 (17.9) 46 (27.1)
Adiponectin (ng/mL)

<53 20 (33.2) 58 (33.9) 0.40

>53t0<8.38 17 (28.3) 62 (36.3)

>8.8 23 (38.3) 51 (29.8)
C-reactive protein (mg/dL)

<0.04 11 (18.6) 49 (28.7) 0.02

>0.04t0<0.14 18 (30.5) 70 (40.9)

>0.14 30 (50.8) 52 (30.4)
Interleukin-6 (pg/dL)

<1.8 14 (25.0) 51 (30.2) 0.76

>18t0<238 21 (37.5) 58 (34.3)

>2.8 21 (37.5) 60 (35.5)
Tumor necrosis factor-a (pg/dL)

< 3.6 18 (32.1) 53 (31.4) 0.98

>36t0<6.2 20 (35.7) 59 (34.9)

>6.2 18 (32.1) 57 (33.7)

p from chi-square test.
BMI, body mass index
IFG,impaired fasting glucose; IGT, impaired glucose tolerance
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Table 2. Estimated odds ratios of non-progression (95% confidence

intervals) in Japanese-Brazilians who underwent the intervention, obtained

from logistic regression analysis.

Odds ratio (95% ClI) P value
Age > 60 years 0.50 (0.25—-1.21) 0.06
Glucose intolerance* 5.89 (2.85 - 12.16) <0.001
C-reactive protein
>0.14 1.00
>0.04t0<0.14 2.1 (0.98 — 4.60) 0.06
<0.04 3.3 (1.27 — 8.66) 0.01

*Includes impaired fasting glucose and impaired glucose tolerance

When abdominal circumference or BMI were entered in the model, the significant

results did not change.
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Table 3. Behavioral habits and anthropometric measurements following the
intervention program according to the glucose tolerance progression. Data
expressed as number of individuals (percentage), except when indicated as *
mean (and standard deviation).

Progressors  Non-progressors P

Change in abdominal circumference (cm)* -1.47 (4.70) -2.12 (5.89) 0.41
Weight loss = 5% 11 (15.3) 29 (15.9) 0.90
Saturated fat intake < 10% of total energy 32 (84.2) 44 (67.7) 0.07
Fruits and vegetables intake = 400 g/day 15 (40.5) 25 (38.5) 0.84
Increase in weekly physical activity 26 (36.6) 78 (44.1) 0.28
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5. CONSIDERAGOES FINAIS E CONCLUSOES

Nipo-brasileiros que participaram do Estudo de Diabetes e Doencas
Associadas na Populacdo Nipo-Brasileira de Bauru, SP, foram convidados a
participar de programa de intervencdo no estilo de vida por dois anos,
iniciado em 2005. O programa teve inicio com 728 individuos (653
provenientes do estudo de 2000), sendo 650 reavaliados em 2006 e 500 em
2007. Entre os participantes [60,6 (12,2) anos], 81,8% eram de segunda
geracao e 56,2% mulheres. Dados sécio-demograficos, antropométricos e
metabdlicos na linha de base dos que completaram acompanhamento foram
semelhantes aos daqueles que ndo ingressaram na intervencdo e aos dos

participantes que perderam seguimento.

O presente estudo contrasta com os grandes estudos de intervencéo
comportamental para prevencdo de DM, uma vez que foi uma abordagem
comunitdria a um grupo homogéneo de individuos de alto risco
cardiometabdlico, com graus variados de tolerancia a glicose no inicio do
estudo; além disso, foi feita comparacdo com grupo controle histérico e
foram empregados recursos factiveis para a realidade da saude publica no
Brasil. Estudos de plausibilidade sdo capazes de evidenciar o impacto de
intervencao em larga escala e muitas vezes constituem no Unico recurso
viavel de avaliagdo por questbes éticas, quando a aleatorizacdo dos
pacientes ndo seria recomendada’. Com essas caracteristicas, havia a
expectativa de que o estudo pudesse trazer informagbes Uteis para a
implementacao de intervencdes em outros estratos da populacéo brasileira.
Analises do impacto desta intervengcédo no perfil de risco cardiometabdlico
destes nipo-brasileiros resultaram em trés artigos, cujas conclusbes estao

resumidas a seguir.

No artigo 1, foram avaliados os efeitos de um ano de intervencao
comparando-0s com as mudangas anuais ocorridas nas mesmas variaveis

no periodo pré-intervencdao (2000-2005). Neste ultimo, ndo houve melhora



96

no perfil cardiometabdlico, ao passo que apds um ano de intervencéo
detectou-se melhora na maioria das variaveis analisadas, com exce¢ao aos
niveis séricos de HDL-c, triglicérides e insulina. Verificou-se redugao no
escore de risco cardiovascular de Framingham, apesar do incremento da
idade dos participantes.

No artigo 2, ap6s confirmar o impacto positivo de um ano de
intervencao, foram comparados os dados da linha de base com os obtidos
apo6s dois anos de individuos avaliados nos dois momentos (2005 e 2007).
Também no final do segundo ano de intervencdo detectou-se beneficio na
maior parte de biomarcadores do risco cardiovascular. Tais analises levaram
em consideracdo o alcance das metas estabelecidas para o programa
(reducdo > 5% do peso corporal; pratica de > 150 minutos de exercicio por
semana; < 10% de acidos graxos saturados do valor calérico total; e
consumo diario > 4009 frutas, verduras ou legumes), que foram baseadas
nas recomendacoes de estilo de vida saudavel para prevencao de DMP'62.73,

e estratificadas segundo a presenca desta doenca.

A maioria dos participantes (78%) atingiu uma ou duas metas no final
do segundo ano de seguimento. O percentual de alcance de = 3 metas foi
baixo (15%), a semelhanca de outros estudos de intervengéom'n. As
propor¢cdes de individuos que atingiram as metas de consumo de frutas,
verduras ou legumes e de perda de peso foi similar a encontrada nos grupos
de intervencao do DPS®' e DPP®. Porém, no presente estudo, um menor
namero de participantes alcangcou a meta de atividade fisica®®*’®. Essa
diferenca pode ser atribuida ao fato da orientacdo para a pratica de
atividade fisica ter sido de forma menos intensiva do que a abordagem
empregada nos referidos estudos®"®?%. Nossos achados mostram que a
abordagem para incentivar atividade fisica, baseada em recursos factiveis
para 0 nosso sistema de saude, foi insuficiente para mudar este
comportamento. Por outro lado, a meta de ingestao de < 10% de gordura
saturada por dia foi alcancada por quase 75% dos individuos, percentual

maior que o relatado em outros estudos®"®. Esse fato pode ter ocorrido
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devido a énfase dada ao papel deletério da dieta rica em gordura para a
saude desta populagédo, apoiada pelos prévios achados do JBDS sobre
associagcdo de ingestdo de carne vermelha e incidéncia de sindrome

metabolica®®.

Os individuos que atingiram mais metas j& apresentavam melhor
perfil cardiometabdlico no ponto de partida do estudo. Nos participantes sem
DM notou-se tendéncia de associagao entre nimero de metas e melhora de
variaveis metabdlicas. Os beneficios da intervengcéo nos nipo-brasileiros sao

concordantes com outros ensaios de prevencdo de DM®'6263

; que
observaram reducdo na incidéncia da doenca proporcional ao numero de
metas atingidas®"’®. A regressao linear mostrou que o consumo de frutas,
verduras e legumes = 4009 ao dia foi associado de forma independente com
a queda na glicemia de jejum nos individuos com DM, enquanto que a
pratica de atividade fisica foi associada com a perda de peso naqueles sem
DM. E possivel que para diferentes grupos populacionais, estratégias e

metas devam ser individualizadas para identificar beneficios.

Nesse contexto, o artigo 3 buscou identificar fatores preditivos da
obtencao de beneficios do programa, no que se refere a preservar o estado
de tolerancia a glicose e avaliar se mudancgas na antropometria ou estilo de
vida estariam associadas a este desfecho. Para estas andlises foram
incluidos os individuos sem DM (total de 295). Apds dois anos, 72% dos
participantes mantiveram ou melhoraram a tolerdncia a glicose (“non-
progressors”). Aqueles que evoluiram de tolerancia normal a glicose para
intolerantes (glicemia de jejum alterada ou tolerancia a glicose diminuida) ou
de intolerantes para DM, foram chamados de “progressors”. Individuos com
intolerancia a glicose e niveis de PCR mais baixos foram os que mais de
beneficiaram do programa de intervengdo no sentido de nao deteriorar o
estado de tolerancia a glicose, independente de idade e medidas de

adiposidade corporal no inicio do estudo.

A melhora de variaveis antropométricas nao foi preditiva da evolugéao

do estado de tolerancia. Tal fato ja foi encontrado em outros estudos de
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populagédo asiatica. O Indian Diabetes Prevention Program mostrou risco
reduzido de DM sem mudanca significativa em variaveis antropométricas no
final da intervengdo®. Outro estudo encontrou redugdo na incidéncia de DM
maior que a esperada pela diminuigdo do IMC®, sugerindo que a perda de
peso nao explica completamente os efeitos das intervencoes
comportamentais. Também néo evidenciamos diferenga nos percentuais de
individuos que melhoraram a pratica de atividade fisica ou que atingiram as
metas de consumo alimentar do programa entre “progressors” e “non-
progressors”. Considerando o comportamento homogéneo dos participantes
durante a intervencao e os beneficios observados no perfil cardiometabdlico,
€ possivel que o simples seguimento da populacdo possa ter revertido em
beneficio comportamental, ndo detectavel por meio dos parametros

estabelecidos para expressar o sucesso do programa.

CONCLUSOES

- O programa de intervencao instituido trouxe beneficio para o perfil
cardiometabdlico dos nipo-brasileiros de alto risco cardiovascular,

independente do status de tolerancia a glicose no inicio do estudo.

- O tipo de programa para a promog¢ao de estilo de vida saudavel foi capaz
de impedir a piora no escore de risco cardiovascular observada no periodo

pre-intervencdo e promover beneficios apds dois anos de seguimento.

- O alcance de metas atingidas serviu para identificar subgrupos de
individuos segundo melhora no perfil cardiometabdlico em individuos sem
DM.

- As concentragdes séricas basais de PCR mais baixas e a presenca de
intolerancia a glicose foram caracteristicas preditivas dos individuos que se
beneficiaram do programa no sentido de n&o deteriorar a toleréncia a
glicose ap0ds dois anos dessa estratégia de intervengao, independentemente

da adiposidade corporal.
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- O comportamento homogéneo da amostra durante a intervengédo sugere
que o simples fato dos individuos serem acompanhados pode resultar em
mudancas favoraveis em termos de tolerancia a glicose, o que parece ser

relevante em termos de saude publica para paises em desenvolvimento.

Nossos achados devem encorajar profissionais da saude a instituir
estratégias simples de intervencdo comportamental em  grupos
populacionais com alto risco cardiometabdlico, independente do estado do

metabolismo da glicose.
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ANEXOS

ANEXO 1
Termo de Consentimento Livre e Esclarecido
Titulo do Estudo:

Intervencao sobre o estilo de vida da populacéo nipo-brasileira de alto risco
para sindrome metabdlica

Objetivo:

Essas informacbes estao sendo fornecidas para que sua participacdo seja
voluntaria neste estudo. Este tem por objetivo promover a saude e prevenir
o diabetes na populagéo nipo-brasileira de Bauru, por meio da intervengao
no seu estilo de vida, com énfase nos habitos alimentares e incentivo a
atividade fisica.

Procedimentos:

Este estudo constard da realizagcdo de exames clinico-laboratoriais,
comparecimento a consultas com profissionais da saude para orientagéo
quanto a uma vida saudavel e participagédo (opcional) em atividades fisicas.
O exame médico e coletas de exames laboratoriais — agendados segundo
sua conveniéncia no Laboratorio de Andlises da USC-Bauru — ocorrerdo em
3 momentos: no inicio, apds 1 e 2 anos de estudo. As consultas destinadas
a intervencdo nutricional serdo realizadas por nutricionistas, sendo a
primeira individual e as demais na forma de dindmica de grupo (2 no
primeiro ano e 3 no segundo), para as quais os familiares do participante do
estudo também estdo convidados. Nestas ocasides, educadores fisicos
orientardo quanto a pratica de exercicios.

Como seréo realizados 0s procedimentos:

Exame clinico rotineiro dos participantes sera realizado por equipe médica
da Universidade Federal de Sao Paulo nas instalagcées da Universidade
Sagrado Coragao de Bauru - USC, nos finais de semana. Nesta ocasiao
exames laboratoriais serdo agendados, assim como data de retorno para
entrega destes resultados. Para coleta de exames de sangue no Laboratério
da USC é necessario que o individuo esteja em jejum de 10 horas e que
disponha de 2 horas no local. Isso porque aqueles individuos nao-diabéticos
serdo submetidos a um teste oral de tolerancia ao agucar, que exige uma
segunda coleta de sangue 2 horas ap0s a ingestao de liquido doce. Estes
procedimentos seréo repetidos apos 1 e 2 anos do acompanhamento sob
orientacao nutricional e de atividade fisica.

Desconfortos e riscos:
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O desconforto esperado com a participagdo neste estudo refere-se apenas
a coleta de sangue por pungédo de veia do antebraco. Esta sera realizada
por profissionais habilitados e com materiais estéreis descartaveis, de forma
gue os riscos sado considerados minimos.

Beneficios:

Os participantes terdo os beneficios do exame meédico, seguido de
orientacdo e devidos encaminhamentos diante dos resultados dos exames
laboratoriais realizados. Além disso, se beneficiardo dos atendimentos por
nutricionistas e educadores fisicos durante 2 anos.

Garantia de acesso:

Em qualquer etapa do estudo o participante tera acesso aos profissionais
responsaveis pela pesquisa para esclarecimento de duavidas. A
coordenadora destes profissionais € a Dra. Sandra RG Ferreira Vivolo do
Departamento de Nutricdo em Saude Publica, Faculdade de Saude Publica,
USP (Av Dr Arnaldo, 740 — Sao Paulo), no telefone (11) 3061-7705 ou e-
mail sandrafv@usp.br. Em caso de dlvida ou consideragoes sobre a ética
da pesquisa, o participante podera entrar em contato com o Comité de Etica
desta Instituicdo (Av Dr Arnaldo, 715. CEP 01246-904, Sao Paulo, SP; Tel
55 11 3061 7779; coep@fsp.usp.br).

E garantida a liberdade da retirada do consentimento a qualquer momento e
de deixar de participar do estudo sem qualquer prejuizo a possibilidade de
tratamentos na Instituicdo.

Confidencialidade:

As informacdes obtidas dos participantes do estudo serdo analisadas em
conjunto, ndo sendo divulgada a identificacdo dos mesmos, mantendo-se,
assim, o carater confidencial.

Direitos:

A equipe responsavel pelo estudo se compromete a fornecer respostas e
esclarecimentos a qualquer duvida acerca dos procedimentos, riscos,
beneficios e outros assuntos relacionados. Informacdes atualizadas sobre o
estudo também serdo fornecidas ainda que isto possa afetar a vontade do
individuo em continuar participando do estudo.

Despesas e compensacfes:

Nao ha despesas pessoais para o participante em qualquer fase do estudo,
incluindo exames e consultas. As despesas serao absorvidas pelo
orcamento da pesquisa. Ndo ha compensacdo financeira relacionada a
participagéo dos individuos no estudo.

Danos:
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Em caso de dano pessoal, diretamente causado pelos procedimentos ou
tratamento propostos neste estudo, o participante tem direito a tratamento
médico na Instituicdo, bem como as indenizagbes legalmente estabelecidas.

Compromisso:
A pesquisadora-responsavel assume que todos os dados coletados serdo

restritamente utilizados para este estudo.

Data

I
(Assinatura do paciente/representante legal)

Data

]
(Assinatura da testemunha)

(Somente para o responsavel do projeto)

Declaro que obtive de forma apropriada e voluntaria o Consentimento Livre
e Esclarecido deste paciente ou responsavel legal para a participacao neste
estudo.

Data

]
(Assinatura do responsavel pelo estudo)



113

ANEXO 2

ORIENTACOES PARA UMA VIDA SAUDAVEL

Caro Sr(a)

Uma alimentacao equilibrada associada com uma pratica de atividades
fisicas regulares sdo necessarios para uma vida saudavel que o protegera do
diabetes e outras doengas, como as do corag¢ao e o cancer.

Para se alcangar uma vida saudavel é importante que vocé evite o
fumo e bebidas alcodlicas e siga corretamente as orientagdes abaixo:

RECOMENDAGCOES PARA UMA ALIMENTACAO SAUDAVEL

Coma devagar e mastigue bem os alimentos.

Procure fazer 5-6 refei¢cdes ao dia.

Evite “beliscar” entre as refeigdes.

Aumentar o consumo de fibras, como frutas com bagaco, vegetais e
legumes, arroz e paes integrais.

5. Os produtos diet e lighttambém contém calorias.

Dé preferéncia ao leite desnatado, iogurtes desnatados ou light e queijos
brancos.

7. Evite bebidas alcodlicas e cigarro.

8. Prefira as carnes assadas ou grelhadas, evitando as frituras.

9.

1

A\

o

Beba 2 a 3 litros de agua por dia.
0.Tempere suas saladas com 2 colheres de sopa azeite de oliva extra

virgem ou 2 colheres de café de outros 6leos vegetais (soja, milho, canola
etc)

11.Pratique atividades fisicas diariamente com uma duragdo minima de 30
minutos.

ALIMENTOS QUE DEVEM SER EVITADOS

1. Leite integral e derivados (queijos amarelos, requeijao, manteiga,

margarina, creme de leite, leite condensado e nata)

Biscoitos amanteigados, cremosos e recheados

. Chocolate, coco, doces concentrados (goiabada, marmelada), sorvetes

cremosos, sobremesas tipo mousse ou pavé

4. Gema de ovo (bolos, tortas). Evite comer acima de dois ovos por semana.

5. Croissants, massas folhadas ou massas “podres”

6. Carnes gordas, gordura das carnes e pele de frango

7. Bacon, toucinho, banha ou torresmo

8

9

1

1

© N

. Bebidas alcodlicas

. Maionese, chantilly, patés

0. Molhos prontos, caldo de carne

1 Frituras em geral, salgadinhos tipo chips
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GRUPO DOS CEREAIS: consumir porcoes por dia

ALIMENTQOS 1 PORCAO ALIMENTOS 1 PORCAO
Arroz cozido 2 colheres de Biscoito Maizena 3 unidades
Farofa simples 1 colher de sopa Biscoito Cream cracker| 3 unidades
Pirdo 2 colheres de Biscoito Polvilho 3 unidades
Puré de batatas 1 colher de sopa Biscoito Aaua e sal 3 unidades
Farinha de mandioca 1 colher de sopa Pao de forma 1 fatia
Farinha de rosca 1 colher de sopa P3o intearal 1 fatia
Batata cozida 1 unidade Pao de aueiio 1 unidade média
Inhame cozido 1 escumadeira Aveia 1 colher de sopa

Macarrao 1 escumadeira Pao francés 1/2 unidade
Mandioca cozida 1 pedaco peauen Pao francés sem 1 unidade
Milho verde cozido |1 espiga ou 3¢ Biscoito Maria 3 unidades
Feiido cozido 1/2 concha Biscoito Leite 3 unidades
Lentilha 1/2 concha Biscoito intearal 3 unidades
Grao de bico 1 colher de arroz Ervilha 1 concha média

GRUPO DAS FRUTAS: consumir

porcoes por dia

ALIMENTQOS 1 PORCAO ALIMENTOS 1 PORCAO
Abacaxi 1 fatia média Melao 1 fatia média
Carambola 1 e Y2 unidades Tanaerina mexericd 1 unidade média
Goiaba 1 unidade média Banana 1 unidade média
Larania 1 unidade média Caaui 1 unidade peauena
Lima 1 unidade média Maca 1 unidade média
Melancia 1 fatia média Mamao 1 fatia arande
Manaa 1 unidade média Mamao papava Y2 unidade média
Maracuia 1 e Y2 unidades Pera 1 unidade média
Uva italia 10 unidades Cereia fresca 12 unidades
Uva niagara 1 cacho peaueno Aaua de coco 1 copo arande
Uva passa 1 colher de sopa Fiao 2 unidades
Ameixa seca 3 unidades Kiwi 1 unidade arande
Ameixa vermelha 4 unidades Melancia 1 fatia média
Moranao 10 unidades Nectarina 2 unidades médias
Pésseao 1 unidade arande Suco de larania 1 de copo tipo
Jaboticaba 10 unidades Seriquela/acerola 4 unidades
Abacate 1 colher de sopa Melao 2 fatias arandes

GRUPO DO LEITE E DERIVADOS: consumir

porcoes por dia

ALIMENTOS 1 PORCAO ALIMENTOS 1 PORCAO
Leite desnatado 1 copo Leite p6 desnatado 2 colheres de sopa
Queiio fresco 1 fatia média Ricota 1 fatia arande
Reaueiido de ricota |1 colher de sopa loaurte naturg 1 potinho médio
loaurte light ou diet |1 unidade média




GRUPO DO OLEO: consumir

porcoes por dia
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ALIMENTOS

1 PORCAO

Azeite de oliva extra-viragem

1 colher de sopa

Oleo de soija. milho.

canola. airassol

1 colher de café

Obs: Consumir os 6leos para o tempero das saladas. EVITAR FRITURAS!

GRUPO DAS CARNES: consumir porcoes por dia
ALIMENTOS 1 PORCAO ALIMENTOS 1 PORCAO
Carne de boi cozida®® |1 bife médio ou 2 | |Carne bovina magra 1 unidade pequena
c.de sopa™* assada™

Lagarto cozido

2 fatias finas

Carne moida (bovina)

4 colheres de sopa

ahaina

Frango assado sem

nala

1 pedaco grande

Peixe ensopado

1 posta grande

Ovo cozido * 2 unidades Peixe assado 1 pedago grande
Peito de frango 2 unidade Sardinha em conserva no |z latinha

A AAA A=aita
Atum em conserva em | 1 latinha Sardinha ao molho de 2/3 de latinha
agua e sal tomate

Lombo assado?

1 pedago medio

Frango cozido/ensopado
sem pele***

1 pedago grande

“ nao consumir acima de 2 ovos por semana

aparente da carne

A% 130 consumir a pele do frango

A nao  consumir

a gordura

ALIMENTOS A SEREM CONSUMIDOS A VONTADE: abobrinha, acelga,
agriao, alface, couve, espinafre, repolho, tomate, pepino, pimentéo, limao,
cebola, alho, rucula, salsdo, mostarda, nabo, abdbora moranga, beterraba,
cenoura, chuchu, vagem, quiabo, brécolis, berinjela, couve-flor, palmito

EXEMPLO DO CARDAPIO DE UM DIA

ALIMENTO

CAFE DA MANHA
Leite desnatado
Pao francés

Fruta

LANCHE
Fruta

QUANTIDADE

1 copo grande
___unidade

1 unidade

1 unidade

SUBSTITUTO

___porgoes de leite

___porgdes de cereais
___porgoes de frutas

1 copo de suco de frutas

natural



ALMOCO

Arroz integral __colheres de sopa

Feijao ___concha média
Peixe assado 1 porgédo media
Alface com pepino A vontade
Abobora cozida A vontade

Azeite de oliva extra virgem 1 colher de sopa

Fruta 1 unidade
LANCHE

Pao integral ___fatias

Fruta 1 unidade
JANTAR

Arroz integral __colheres de sopa
Feijao ___concha média
Frango assado sem pele 1 porgao média

Salada de couve com A vontade
tomate .
Couve-flor cozida A vontade

Azeite de oliva extra virgem 1 colher de sopa

CEIA
logurte desnatado 1 copo
Fruta 1 unidade

ANEXO 3
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___porcdes de cereais
___porcdes de cereais
___porcdes de carnes
Verduras

Legumes

___porcoes de éleo

1 copo de suco de frutas
natural

___porcdes de cereais
1 copo pequeno de suco
natural

___porgdes de cereais
___porgdes de cereais
___porcdes de carnes
Verduras

Legumes
___porcoes de éleo

___porgdes de leite
1 copo de suco de frutas
natural
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QUESTIONARIO INTERNACIONAL DE ATIVIDADE FiSICA — FORMA CURTA

1a. Em quantos dias de uma semana normal vocé realiza atividades

VIGOROSAS por pelo menos 10 minutos continuos, como por exemplo

correr, fazer ginastica aerdbica, jogar futebol, pedalar rapido na bicicleta,

jogar basquete, fazer servicos domésticos pesados em casa, no quintal ou no

jardim, carregar pesos elevados ou qualquer atividade que faca vocé suar

BASTANTE ou aumentem MUITO sua respiragao ou batimentos do coracao.
dias .......... por SEMANA ( ) nenhum

1b. Nos dias em que vocé faz essas atividades vigorosas por pelo menos 10

minutos continuos, quanto tempo no total vocé gasta fazendo essas

atividades por dia?
horas: .......... minutos: ..........

2a. Em quantos dias de uma semana normal vocé realiza atividades
MODERADAS por pelo menos 10 minutos continuos, como por exemplo
pedalar leve na bicicleta, nadar, dancar, fazer ginastica aerdbica leve, jogar
vélei recreativo, carregar pesos leves, fazer servicos domésticos na casa, no
quintal ou no jardim como varrer, aspirar, cuidar do jardim ou qualquer
atividade que faca vocé suar leve ou aumente moderadamente sua
respiracéo ou batimentos do coracdo (NAO INCLUIR CAMINHADA).
dias .......... por SEMANA () nenhum

2b. Nos dias em que vocé faz essas atividades moderadas por pelo menos
10 _minutos continuos, quanto tempo no total vocé gasta fazendo essas

atividades por dia?

horas: .......... minutos: ..........

3a. Em quantos dias de uma semana normal vocé caminha por pelo menos

10 minutos continuos em casa ou no trabalho, como forma de transporte para

ir de um lugar para outro, por lazer, por prazer ou como forma de exercicio?
dias .......... por SEMANA () nenhum
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3b. Nos dias em que vocé caminha por pelo menos 10 minutos continuos,

quanto tempo no total vocé gasta caminhando por dia?

horas: .......... minutos: ..........

Estas ultimas perguntas sao relativas ao tempo que vocé gasta sentado ao
todo no trabalho, em casa, na escola ou faculdade e durante o tempo livre.
Isto inclui o tempo que vocé gasta sentado no escritério ou estudando,
fazendo licdo de casa, visitando amigos, lendo e sentado ou deitado

assistindo televisao.

4a. Quanto tempo por dia vocé fica sentado em um dia da semana?

horas: .......... minutos: ..........

4b. Quanto tempo por dia vocé fica sentado no final de semana?

horas: .......... minutos: ...........
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Baixar livros de Literatura

Baixar livros de Literatura de Cordel
Baixar livros de Literatura Infantil
Baixar livros de Matematica

Baixar livros de Medicina

Baixar livros de Medicina Veterinaria
Baixar livros de Meio Ambiente
Baixar livros de Meteorologia
Baixar Monografias e TCC

Baixar livros Multidisciplinar

Baixar livros de Musica

Baixar livros de Psicologia

Baixar livros de Quimica

Baixar livros de Saude Coletiva
Baixar livros de Servico Social
Baixar livros de Sociologia

Baixar livros de Teologia

Baixar livros de Trabalho

Baixar livros de Turismo
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