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Duim, E. Envelhecimento e Funcionalidade: Uma Analise de Trajetorias
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RESUMO

O envelhecimento é um processo heterogéneo e dinamico, influenciado por
caracteristicas bioldgicas, psicologicas, habitos de vida, caracteristicas socioeconémicas
e ambientais, as quais os individuos sdo expostos ao longo da vida. A partir da
combinacao de tais caracteristicas podem ocorrer diferentes trajetdrias de envelhecimento
no que se refere ao comprometimento funcional. A funcionalidade fisica da pessoa idosa
pode ser avaliada segundo sua condi¢do de mobilidade e a capacidade de desempenhar
atividades de vida. Objetivo: Avaliar a existéncia de multiplas trajetérias de
funcionalidade de pessoas idosas e verificar se 0s determinantes sociais de salde estéo
associados com as trajetorias identificadas. Método: Esta tese € dividida em trés estudos
longitudinais que utilizam dados dos estudos Saude, Bem-estar e Envelhecimento do
Brasil e Chile e do Estudio Mexicano de Envejecimiento y Salud. Utilizou-se como base
trés desfechos de condicdo funcional: (i) atividades bésicas de vida diaria que sdo
relacionadas ao autocuidado (alimentar-se, tomar banho, vestir-se, deitar e levantar da
cama, usar 0 vaso sanitario e caminhar dentro de casa); (ii) atividades instrumentais de
vida diaria, associadas a vida em comunidade (utilizar meios de transporte, manejar o
préprio dinheiro, preparar refeicdes, usar o telefone, lavar roupa, cuidar dos afazeres
domésticos e controlar a propria medicacao); e (iii) mobilidade. Enquanto exposicdes de
interesse, 0s estudos que formam a tese avaliam o impacto dos determinantes sociais de
salde nas trajetdrias de funcionalidade de idosos. Modelos de trajetoria deterministico e
probabilistico foram adotados para avaliar a evolucdo funcional dos participantes dos
estudos. Apos a definicdo ou extracdo dos grupos distintos de trajetérias modelos de
regressdo logistica e regressdo multinomial foram aplicados para avaliar os fatores
associados ao pertencimento de cada trajetéria. Resultados: O estudo 1 observou que
individuos com menos de 4 anos de educacdo formal apresentaram 2,7 vezes a chance de
vivenciar piores trajetdrias de envelhecimento funcional em comparacdo com idosos com
pelo menos oito anos de escolaridade. Foi observada ainda diferencas entre os paises
estudados, sendo que idosos residentes em Sao Paulo apresentaram maior probabilidade
de pertencer a piores trajetdrias funcionais em relacdo a idosos vivendo em Santiago
(Odds Ratio (OR) 6,10, Intervalo de Confianca de 95% (1C95%) 3,55;10,49). O estudo 2
evidenciou seis trajetorias de funcionalidade. Idosos pretos e pardos apresentaram maior
probabilidade de pertencer a uma trajetdria com caracteristica de acelerado processo de
perda funcional em comparacdo com idosos brancos (OR 1,60; 1C95% 1,14; 2,26).
Mulheres apresentavam maior chance de fazer parte das trajetorias 3 (Traj 3 OR 1,82;
IC95% 1,33;248), 4 (Traj 4 OR 2,14; 1C95%1,59;2,88) ou 5 (Traj 5 OR 1,95; 1C95%
1,41;2,69) em relacdo a trajetoria 2 quando comparadas com homens. Ja o terceiro estudo
que compde a tese evidenciou a associacdo entre classes de condi¢do socioeconémica e
trajetdrias de envelhecimento, sendo que quanto pior a condicdo social ao longo da vida
maior a chance de fazer parte de piores trajetdrias na velhice (p<0,001). Em todos os
estudos apresentados, quanto maior a faixa etaria maior a chance de fazer parte de piores



trajetdrias de funcionalidade. Conclusdo: Os resultados apresentados evidenciam a
heterogeneidade no processo de envelhecimento e sua relagdo com desigualdades sociais
avaliadas por diferentes perspectivas. Ainda que guiado pela idade, o processo de
envelhecimento em piores condic¢des funcionais também pode ser explicado por baixo
nivel de escolaridade, pelo fato de ser mulher, ser preto ou pardo e por outras
caracteristicas socioecondmicas que posicionam a pessoa idosa em situacdo de
desvantagem durante o processo de envelhecimento. Os presentes achados reforcam a
discussao das desigualdades sociais e 0 envelhecimento em si dentro de uma perspectiva
de curso de vida.

Palavras-chave: Envelhecimento; Incapacidade funcional, Desigualdades sociais;
Estudo longitudinal; Curso de vida



Duim, E. Ageing and Functioning: A trajectory analysis [Thesis]. S&o Paulo:
Faculdade de Saude Puablica, Universidade de Sdo Paulo; 2020.

ABSTRACT

Aging is a heterogeneous and dynamic process, influenced by biological, psychological,
lifestyle, socioeconomic and environmental characteristics that individuals are exposed
throughout life. From the combination of such characteristics, different aging profiles can
occur with regard to functional impairment. The physical functioning of the elderly
person can be assessed according to their condition of mobility and the ability to perform
life activities. Objective: To evaluate functional trajectories of elderly people and to
verify the effect of social determinants of health on these trajectories. Method: This thesis
consists of three longitudinal studies, using data from the Health, Well-Being and Aging
studies in Brazil and Chile and from the Mexican Health and Aging Study. Three
functional outcomes were used as a basis: (i) basic activities of daily living that are related
to self-care (eating, bathing, dressing, lying down and getting out of bed, using the toilet
and walking inside home); (ii) instrumental activities of daily living, associated with
community life (using means of transport, handling one's own money, preparing meals,
using the telephone, washing clothes, taking care of household chores and controlling
one's medication); and (iii) mobility. As independent characteristics of interest we
focused on social determinants of health and its linked with trajectories of functioning of
older adults. Deterministic and probabilistic trajectory models were adopted to assess the
functional evolution of the study participants. After defining or extracting the distinct
groups of trajectories, logistic and multinomial regression models assessed unadjusted
and adjusted associations between the trajectories and covariates. Results: The study 1
observed that individuals with less than 4 years of formal education had 2.7 times the
chance of experiencing worse functional trajectories compared to older people with at
least eight years of schooling. Differences were also observed between the countries
studied, with individuals living in So Paulo - Brazil being more likely to belong to worse
functional trajectories than those living in Santiago - Chile (Odds Ratio (OR) 6,10, 95%
Confidence Interval (95% CI) %) 3.55; 10.49). The study 2 showed six trajectories of
functioning. Black and brown older people were more likely to belong to a trajectory with
an accelerated functional loss process compared to white elderly people (OR 1.60; 95%
Cl 1.14; 2.26). Women were also more likely to be assigned to trajectories 3 (Traj 3 OR
1.82; 95% ClI 1.33;2.48), 4 (Traj 4 OR 2.14; 95% CI 1.59;2.88) and 5 (Traj 5 OR 1.95;



95% CI 1.41;2.69) than to the Functional Trajectory (Traj. 2) in comparison to men. The
study 3 showed the association between classes of socioeconomic condition and aging
trajectories, the worse the social condition throughout life the greater the chance of being
part of the worst trajectories in old age (p<0,001). In all the three studies, the older the
individual, the higher the likelihood to be assigned to worse functional trajectories.
Conclusion: The results presented show the heterogeneity in the aging process and its
relationship with social inequalities assessed by different perspectives. Although guided
by age, the aging process in worse functional conditions can also be explained by low
level of education, by the fact of being a woman, being black or brown and by other
socioeconomic characteristics that place the elderly person at a disadvantage during the
aging process. The present findings reinforce the discussion of social inequalities and

aging itself within a life course perspective.

Keywords: Aging; Functional disability; Social differences; Longitudinal study; Life

course
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1. APRESENTACAO

A tese de doutorado intitulada “Envelhecimento e Funcionalidade: uma analise de
Trajetorias” foi estruturada no formato coletdnea de artigos cientificos. Tem como
objetivo avaliar a progressédo temporal de desfechos relacionados ao desempenho
funcional em populacgdes de idosos. Utilizando modelos estatisticos para analise de dados
longitudinais, apresento trés artigos que evidenciam a heterogeneidade do envelhecer em
populacdes de idosos residentes no Brasil, Chile e México.

Para tentar compreender e explicar os resultados encontrados nas trajetorias de
envelhecimento, retomo conceitos da epidemiologia curso de vida, com especial interesse
nos determinantes sociais de salde, suas interfaces e impactos na velhice.

Os trés artigos que compdem a tese também discorrem sobre minha trajetoria
académica. Durante o doutorado, realizei dois estagios no exterior, um no Chile (Escuela
de Salud Publica — Universidade del Chile) e outro na Holanda (Faculty of Health,
Medicine and Life Science - Maastricht University), e em ambas as ocasides pude
desenvolver habilidades académicas e pessoais. Ndo menosprezo o periodo que estive no
Brasil e acredito que tenha sido de grande valia a experiéncia no exterior para também
valorizar o trabalho de pesquisadoras e professoras que me ensinaram com dedicacdo
impar. Também ressalto a influéncia que meu orientador teve sobre minha formacéo,
sempre acolhedor, me aconselhou e direcionou em diversos momentos, sempre com
muita paciéncia e a porta de sua sala sempre aberta.

Contar uma trajetéria de intenso aprendizado ao longo de quatro anos ndo é facil,
mas o grande desafio é costurar a esséncia deste aprendizado em artigos densos em
informacao e ricos em detalhes.

Na secdo Método, discorro sobre aspectos metodologicos de cada um dos artigos
apresentados (tipo de estudo, local e periodo da pesquisa, populacdo, procedimentos
utilizados para coleta de dados, varidveis do estudo, analise estatistica e aspectos éticos).

Os artigos configuram a secdo Resultados e Discusséo. As conclusfes séo

apresentadas na parte final dessa tese e buscam responder aos objetivos propostos.
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2. INTRODUCAO

O processo de envelhecimento de uma sociedade ocorre em velocidades diferentes no
mundo, sendo observado de maneira acelerada e sem precedentes no Brasil e em outros paises das
Américas 2. Na Gltima década houve aumento de 45,9% na populagio acima de 59 anos. Em 2005
a proporcédo de idosos era de 9,8%, correspondendo a 14,3% da populacéo brasileira em 2015.
Estima-se que em 2050, o contingente de idosos brasileiro representara 30% da populacéo e em
2070 estima-se que o Brasil apresente uma propor¢do de idosos maior do que a propor¢do em

outras regides do mundo (Figura 1)*.
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Figura 1. Proporcédo de pessoas de 60 anos ou mais de idade na populacéo total - Mundo - 1950/2100.

Fonte: Population indicators. In: World population prospects: the 2015 revision. New York: United Nations, Department of Economic
and Social Affair, Population Division, 2015.

A mudanca na estrutura etaria, observada nas Ultimas décadas em paises de média renda, é
resultado da queda na taxa de fecundidade e subsequente aumento na expectativa de vida, com
variagOes expressivas entre e mesmo dentro dos paises que vivenciam este processo . Resguardada

por melhorias em condicBes de saude, saneamento bésico, nutrigdo e tecnologias, a mudanga na
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estrutura etaria apresenta-se acelerada, ndo apenas com o aumento na proporcao de idosos na
sociedade, mas também com o aumento da sobrevida desse grupo etario. A transicdo demografica
nos paises em desenvolvimento das Américas vem sendo acompanhada por uma transicao
epidemioldgica, com aumento das morbidades crbnicas e consequente aumento dos anos vividos
com incapacidade ou perdidos por mortalidade precoce*. Quando estudada, a transicio
epidemioldgica relacionada a morbidades em populacdes mais envelhecidas deve-se considerar
ndo apenas as doencas crnicas. Atentar-se para a influéncia da transicdo epidemioldgica na
funcionalidade dos individuos é fator relevante para compreender como tais mudangas somadas
exigem novos olhares frente a adequacéo de prioridades econdmicas, sociais e politicas em relacdo
a populacdo idosa. Compreender os percursos relacionados a funcionalidade ao longo da vida, em
especial na velhice, ajuda a esclarecer a heterogeneidade do envelhecer e o aumento da
complexidade de cuidado relacionada a idades avangadas 2.

O conhecimento dos padrdes de salde, doenca e funcionalidade que permeiam 0 processo
de envelhecimento pode possibilitar o delineamento mais assertivo de condutas na atengéo a satde

da populacdo em diferentes fases do envelhecer °.

2.1 DESEMPENHO FiSICO AO ENVELHECER SOB A OTICA DA
FUNCIONALIDADE

De acordo com Wolinsky e colaboradores (2000), a funcionalidade é um tradicional objeto
de estudo na geriatria e gerontologia, seja pela quantidade de estudos que avaliam limitacdo
funcional e incapacidade; seja pelo nimero de instrumentos desenvolvidos para assegurar a
qualidade da avaliacio de tais desfechos®. A funcionalidade é descrita pela Classificagdo
Internacional de Funcionalidade, Incapacidade e Satide’ com base em um conceito biopsicossocial,
considerando aspectos estruturais e de fungdo corporal, que possibilitam execucdo de uma
atividade frente ao potencial maximo individual em um ambiente padronizado (capacidade
funcional), e que, uma vez moderados por aspectos ambientais e sociais, permitem a avaliacao do
desempenho de atividades que reflete a possibilidade de participacdo do individuo no meio que o
rodeia (desempenho funcional). Ao avaliar a limitagéo ou restri¢cdes de funcionalidade estima-se
medir a discordancia entre o desempenho observado e o esperado, sendo o segundo a norma

populacional’. Dessa forma, notamos que a sociedade também tem grande influéncia na avaliagio
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de funcionalidade de idosos. E ainda que esta avaliacdo se baseie na percepcao da propria pessoa
idosa sobre seu desempenho, de fato trata-se de uma avaliacdo mediada por conceitos e
expectativas sociais, além de facilitadores ou barreiras ambientais que possam super- ou
subestimar a execucdo de atividades e a participagdo social, além de facilitadores ou barreiras

ambientais.

As capacidades funcionais sdo adquiridas e desenvolvidas durante a infancia e adolescéncia
e declinam com o avanco da idade, influenciadas por doengas, acidentes ou caracteristicas socio-
contextuais, podendo ultrapassar o limiar de incapacidade de modo precoce ou retardado. A partir
dos 30 anos, observa-se a diminuicdo do ritmo de aquisices de habilidades fisicas, resultado de
adaptacbes fisioldgicas 8. Habilidades relacionadas a funcio fisica podem variar de maneira
heterogénea a partir da quinta década de vida °. O processo de perda gradual das capacidades de
executar fungdes cotidianas, relacionadas ao autocuidado e a convivéncia em sociedade, pode
apresentar inicios e trajetorias distintas, a depender de caracteristicas de vida e salde dos

individuos 8. E essas possibilidades ndo sio unicamente dependentes da idade °.

Nota-se o interesse de identificar por quais caminhos a evolucéao funcional na velhice acaba
por gerar varios graus de limitacdo e dependéncia, podendo evoluir para perda de autonomia e até
mesmo a morte >112. Para tanto, sdo propostos diferentes modos de se avaliar a funcionalidade,
com grande atencéo sendo dispensada ao estudo de padrdes de limitacdes e incapacidades ** . Os
diferentes modos apresentados resguardam em si pontos positivos e negativos a serem

mencionados a seguir.

Ao optar pela avaliacdo da capacidade funcional, considera-se a capacidade de realizar
determinada acdo em ambiente padronizado, minimizando a interferéncia do contexto ’. Ainda que
controle os fatores externos, o ambiente padronizado apresenta diferengas significativas frente
aquele em que a pessoa idosa esta habituada a desempenhar suas funcdes. A avali¢cdo da capacidade
funcional pode, dessa forma, mascarar dificuldades reais, restricdes e adaptacdes realizadas para
manutencdo da independéncia no cotidiano # e, por isso, acaba sendo pouco utilizada em estudos

observacionais.

Outra maneira de avaliar o nivel de funcionalidade fisica é por meio do desempenho de

atividades, seja de forma aferida (solicitando ao individuo que execute a atividade proposta) ou
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referida (perguntando sobre o desempenho de tal funcdo). Nesse caso, o individuo é avaliado em
ambiente familiar, considerando aspectos ambientais que favorecam ou dificultem a realizacdo das
atividades em questdo . O resultado de tal avaliagio permite ponderar adaptacdes e dificuldades
reais, ainda que nao possibilite avaliar potencial maximo individual (como no caso da aferi¢do da

capacidade funcional).

Considera-se a aferi¢do direta da capacidade ou desempenho como sendo um recurso mais
acurado para a avaliacdo do estado funcional dos idosos, uma vez que um profissional treinado
pode julgar adequacdo e qualidade do movimento, assim como o tempo de execucdo. Estudos que
investigam trajetorias de funcionalidade e optam pela avaliacdo de desempenho aferido acabam
por utilizar testes padronizados, como o caso do Short Physical Performance Battery (SPPB), que

avalia forca e habilidade de membros inferiores 116,

No entanto, esta afericdo pode implicar em elevado custo e dificuldades operacionais que
limitem a utilizacdo. Como alternativa, o desempenho referido € um método menos custoso e de
facil aplicabilidade. Ainda assim, deve-se ressaltar que esse pode ser fonte de viés, devido a falhas
de memdria, super- ou subestimacdo da capacidade, ou desvalorizacdo da mesma no caso de
respostas coletadas indiretamente (respondente substituto)*’.

Dentro do espectro de possibilidades para avaliagio funcional de idosos, Katz*® e Lawton®®
consagraram-se por proporem avaliacdo do desempenho funcional baseado em dois grupos de
atividades realizadas no dia-a-dia. As atividades cotidianas, ou AVD, s&o divididas
conceitualmente em atividades béasicas de vida diaria (ABVD), atividades instrumentais de vida
diaria (AIVD). As ABVD estdo relacionadas diretamente com o autocuidado. A dificuldade em
realizar esse tipo de atividade implica em risco para a manutencao de sua independéncia, pois essas
atividades séo relacionadas a sobrevivéncia do individuo: alimentar-se, tomar banho, vestir-se,

deitar e levantar da cama, usar o0 vaso sanitario e caminhar pequenos percursos dentro de casa 2°.

As AIVD relacionam-se com a capacidade de desempenhar atividades que permitam ao
individuo conviver em sociedade %. Este grupo de atividades é mais complexo que o anterior,
relaciona-se com ter a iniciativa e desempenhar fungGes como: utilizar meios de transporte,
preparar refeicdes, cuidar de afazeres domésticos, manejar o proprio dinheiro, lavar roupa, usar

telefone e controlar a propria medicacéo *°.
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Em inquéritos populacionais estudos de coorte € comum a utilizagdo de instrumentos
pautados em desempenho autorreferido para avaliar funcionalidade para AVD 7, a exemplo dos

indices propostos por Katz, Lawton, ou mesmo versdes adaptadas? 2.

Considerar a funcionalidade em relacdo a habilidade em executar as atividades cotidianas
pode propiciar a avaliacdo do idoso dentro de contexto mais amplo, um avanco ao modelo
biomédico de avaliagio convencional do individuo, centrado exclusivamente na doenca 3?6, Desta
forma, o impacto das condicdes clinicas e patoldgicas de um individuo pode ser atenuado por
adaptacOes realizadas pelo mesmo, no intuito de manter-se independente 32728 Pesquisas
longitudinais de multiplos periodos podem levar a identificacdo de subgrupos de idosos com
padrdes similares de transicdo do desfecho, permitindo, assim, avaliar os fatores associados a fazer
parte de um determinado subgrupo em detrimento de outro 2°*°, Como consequéncia final, estudos
de trajetéria possibilitam a proposicdo de acdo mais assertivas de acordo com necessidades

especificas °.

O modo pelo qual a avaliacdo sera procedida estara diretamente associada ao tipo de estudo,
tempo destinado para realizacdo do mesmo e planejamento financeiro da pesquisa. Diferentes
testes e questionarios destinam-se a avaliar a funcionalidade de idosos 373, A escolha do melhor
instrumento para a avaliacao de funcionalidade relaciona-se com o tipo de estudo, tempo destinado

para realizacdo do mesmo, planejamento financeiro da pesquisa e 0s objetivos de pesquisa.

No final da década de 1990, Stuck et al.3* publicaram uma revisdo sistematica
compreendendo 78 estudos longitudinais que avaliaram fatores associados a transi¢cdo funcional.
Os fatores observados naquele momento eram relacionados a condi¢cdes de salde, como
comprometimento cognitivo, doencas cronicas, depressao, pior percepc¢do de salde, e a habitos de
vida, como pratica de atividade fisica reduzida, baixos niveis de contatos sociais, habito de fumar,
entre outros. N&o foram investigados ou reportados a influéncia da escolaridade, renda classe
social na transi¢do funcional de idosos 3. O aumento no nimero de estudos longitudinais de
maultiplas coortes, assim como desenvolvimento de modelos estatisticos compativeis, favoreceram
a investigacdo da evolucdo temporal da funcionalidade de pessoas idosas, assim como ampliou-se

a investigacéo sobre possiveis fatores de risco 21353,
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Keeney et al. 3 acompanharam a evolugéo funcional idosos ao longo de 5 anos (5 ondas)
por meio do autorrelato de dificuldade para realizar AVD. Obtiveram como resultado trés
trajetdrias funcionais, uma indicando estabilidade e baixo nivel de comprometimento funcional, a
segunda trajetéria identificada como de declinio gradual e, por fim, uma trajetéria de rapido
declinio das habilidades funcionais referidas 3. Gill et al. % avaliaram funcionalidade referida,
utilizando questdes sobre habilidade de performar atividades de autocuidado (alimentar-se, trocar-
se, banhar-se e realizar higiene pessoal no banheiro). Foram identificados cinco grupos com
distintas trajetorias, elencadas como 1) trajetoria sem incapacidade, 2) trajetdria catastrofica, 3)

incapacidade acelerada, 4) incapacidade progressiva e 5) incapacidade severa e persistente.

Ao longo de trés e quatro follow-ups, Ahmed et al.!* e Mutambudzi et al.®
respectivamente, identificaram trés trajetérias de comportamento funcional aferido em cada
estudo. As caracterizacdes das trajetdrias foram similares, sendo elas: 1) trajetoria de estabilidade
e alta nivel de desempenho funcional, 2) trajetoria de declinio gradual e 3) trajetdria de acelerado

processo de declinio funcional.

Observar a evolucdo temporal da funcionalidade de pessoas idosas é aspecto central para
melhor compreenséo de padrdes de mudanca ocorrendo ao longo do tempo. A ideia de identificar
grupos latentes de individuos, ou seja, grupos ndo diretamente observaveis, que compartilham o
mesmo percurso segundo evolucdo de um desfecho estabelecido vai além de trazer uma analise
taxondmica ou de simples agrupamento. As anélises de trajetéria chamam atencdo para a discussao
das causas e consequéncias relacionadas a diferentes evolugbes e instigam proposicdo de

intervencdes capazes de promover mudancas *.

2.2 ENVELHECIMENTO COMO UM PROCESSO AO LONGO DA VIDA

Ao mencionar causas e consequéncias direta ou indiretamente associadas ao desempenho
funcional de idosos, deve-se considerar que o envelhecimento é um processo que se desenvolve
ao longo de toda a vida?®3°. Dessa forma, ndo se deve ignorar aspectos de vida pregressa quando
analisamos grupos de individuos que vivenciam processos diferenciados de envelhecimento. Ben-

Shlomo e colaboradores®® sublinharam essa diretriz com a proposicdo de um enfoque
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epidemioldgico que integre o individuo frente a sua trajetéria de vida, expandindo limites,
propondo o estudo do efeito a longo prazo de processos bioldgicos, comportamentais e
psicossociais que se relacionam, em diferentes niveis, ao processo de envelhecimento e ao

comprometimento da satde e qualidade de vida de idosos.

Essa teia de relacbes implementa-se mediante exposicdes sociais e ambientais, construidas
ao longo dos anos, desde a gestacdo, passando pela infancia, adolescéncia e vida adulta®®44,
Lynch® ressalta que “a perspectiva ao longo da vida explicitamente reconhece que para relagoes
entre raca, condi¢bes socioecondmicas e salde ndo existe um vacuo sécio-historico”. Avaliar a
pessoa idosa considerando aspectos de vida pregressa imprime complexidade a anélise e traz uma
visdo consistente do envelhecer, tendo por base as interrelacbes que permeiam o curso da vida,

como a intersecgdo de riscos ambientais, sociais e individuais °.

Considerando este olhar epidemiolégico ampliado, pesquisas e modelos conceituais tém se
desenvolvido no intuito de verificar como ocorre a evolucdo de doencas ou condi¢fes de salde
durante o envelhecimento. Segundo Blane #/, o interesse na compreenséo de como as experiéncias
ao longo da vida sdo capazes de influenciar o modo como envelhecemos e os impactos na salde
dos individuos estimulou o desenvolvimento de diferentes abordagens tedricas e metodoldgicas.
Acontecimentos no curso da vida, restritos a periodos especificos acabam tendo impacto em

diferentes fases de vida *’.

O desenvolvimento da linha de pesquisa de “epidemiologia do curso de vida” ao longo das
ultimas décadas (Figura 2) converge com a crescente necessidade de pesquisadores de diferentes

areas de compreender melhor os processos de envelhecimento.
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Epidemiologia de Curso de Vida e Envelhecimento

Estudos seminais sobre
Origem Fetal de Doengas no -
Adulto tinha como énfase no | Estudos sobre a fungdo

estudo de como exposicdes | fisiologica e o progresso .
em estdgios iniciais da vida | hatural no decorrer da vida, Com o desenvolvimento de

poderiam associar-se com | como fatores de risco estudos longitudinais e o
doencas na vida adulta. psicoldgicos e sociais desenvolvimento de

poderiam estar associados, métodos sofisticados que
agindo de modo cumulativo possibilitaram analise de

ou sinérgico em diferentes | dados, a terceira fase na
fases da vida. qual aplica-se as teorias de

curso de vida para o estudo
do envelhecimento.

Figura 2. Desenvolvimento da Epidemiologia de Curso de Vida e convergéncia para o estudo do

envelhecimento.
Fonte: Ben-Shlomo, Cooper & Kuh, 2016,

Dentre os modelos teéricos que buscam explicar as relagdes entre exposi¢cdes no curso de
vida e desfechos tardios de salde, reside a ideia de que processos bioldgicos, comportamentais e
sociais de longo termo estdo associados com desfechos tardios de satde, predisposicao a alteracdo
de mecanismos biol6gicos que levem ao adoecimento, ou mesmo com 0 aumento no risco de

comprometimento funcional e morte .

Teorias relacionadas com acumulacgdo de riscos sdo bem aceitas entre pesquisadores em
gerontologia e geriatria. Trés linhas de pesquisa distintas devem ser mencionadas como
precursoras ou como teorias centrais, a partir das quais (e com a constante evolugdo das mesmas)
outros discursos emergem na tentativa de melhor explicar os processos de envelhecimento ao
longo da vida ***’, sdo elas: i. Modelo de Acumulagio de Riscos, ii. Modelo de Periodo
Critico/Sensivel, iii. Modelo da Idade como Niveladora.

O Modelo de Acumulacéo de Riscos envolve a aquisicdo gradual e somatdria de episodios
ou exposicdes (de curto ou longo prazo) modulam uma das linhas tedricas sobre processo

acumulativo. Esse modelo baseia-se em duas diretrizes. A primeira diretriz, conhecida como
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Tendéncia Sistémica, versa sobre como aspectos sociais direcionam o acimulo de vantagens ou
desvantagens considerando desde interaces no ambito individual, assim como no nivel
organizacional da sociedade. A segunda diretriz definida pelo modelo de acumulacédo de riscos é
basicamente estrutural, no qual as posi¢des sociais sdo consideradas estruturas operando para além
do individuo. Essas duas diretrizes operam de tal forma que “a posi¢ado social de um individuo em
um estagio da vida influencia sua seguinte posi¢do, implicando em uma dependéncia sistémica das

posicdes sociais subsequentes no curso de vida™®.

Atualmente considerada uma vertente do modelo de acumulagio de riscos “°, 0 Modelo de
Periodo Critico/Sensivel postula que as diferencas relacionadas ao exato momento em que
determinadas exposi¢des ocorrem devam ser consideradas. Isso porque, o acumulo simples (soma
de riscos sem fator de correcdo) pode ndo ser suficiente para conter a forga do efeito de uma
exposicao ocorrendo em periodo sensivel, ou a qualidade do efeito, quando ocorrida em periodo

critico.

Estes dois modelos — o de acimulo e o de periodo critico - reforcam que acontecimentos
ao longo da vida, geralmente estruturados por caracteristicas sociais afetam o processo de
envelhecimento. O terceiro modelo mencionado neste capitulo traz uma perspectiva diferenciada.
Age as Leveler (Idade como nivelador) defende que vantagens e desvantagens acumuladas ao
longo da vida tendem a ser minimizadas dentro da perspectiva do envelhecimento; sendo assim,
caracteristicas bioldgicas do processo de envelhecimento tornam-se mais relevantes do que
exposicBes acumuladas ao longo da vida. Esta teoria baseia-se também em politicas publicas de
cuidado com a pessoa idosa, seja por meio da atencdo basica a saide desta populacdo, pagamento
de aposentadorias e pensdes, as quais acabam por nivelar algumas disparidades observadas ao
longo da vida “°. Por outro lado, deve-se considerar que a mortalidade acaba por ser um importante
fator nivelador, uma vez que individuos que vivenciam desigualdades sociais e de saude ao longo

da vida tendem a morrer precocemente *°.

Como mencionado anteriormente, uma miriade de teorias e hipdteses baseiam-se nos
referidos modelos sobre as relagdes entre curso de vida e envelhecimento. Todas, em maior ou
menor grau, discutindo como as estruturas e 0s aspectos sociais acabam por influenciar a saude da

populagéo ao longo da vida.
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2.3 DETERMINANTES SOCIAIS DE SAUDE AO LONGO DA VIDA

Em 2004, a Organizacdo Mundial de Saude postulou que:

“As condi¢oes sociais nas quais as pessoas vivem influenciam poderosamente suas
chances de serem saudaveis. De fato, fatores como pobreza, exclusdo social e
discriminagdo, moradia inadequada, condicfes insalubres para a primeira infancia e

baixo status ocupacional séo determinantes importantes da maioria das doengas, mortes

e desigualdades na savide entre e dentro de paises.” *

As probabilidades de sobreviver e envelhecer de modo saudavel sdo fortemente associadas
com as condi¢des socioecondmicas e familiares %52 as quais os idosos estiveram expostos ao longo
da vida. Destaque deve ser dado que, passados 30 anos, um dos grandes desafios da sociedade
como um todo continua sendo aumentar as possibilidades para que individuos mais submetidos a
privacio material possam viver uma vida saudavel *3. Educagao, situacio econdmica e exclusdo

social estdo contemplados entre fatores que afetam negativamente a vida e salde das pessoas.

As condigdes/caracteristicas vida e trabalho, sendo elas escolaridade, raga, sexo, nivel de
renda, local de residéncia, habitos sociais, devem ser consideradas como determinantes de saude,
em especial para populacio idosa 344557 Em paises de média renda, educacio, renda, sexo e
raca figuram como fatores socioeconémicos que influenciam desfechos, o uso e acesso aos
servigos necessarios a saude na velhice %%, Torres e colaboradores 2 ainda reforcam que os
determinantes sociais a que foram submetidos ao longo da vida repercutem de maneira pontual e

permanente durante o processo de envelhecimento.

Diversos estudos constataram maior longevidade entre as mulheres, no entanto o fato de
terem tido oportunidades distintas no que diz respeito a educacdo e trabalho, as idosas vivem em
piores condicdes de satide e funcionalidade em relagdo aos homens acima de 59 anos >3-, Este
dado é sustentado por Zimmer e colaboradores 7, assim como por Ahmed et al*®, em anélise da
evolucdo de desempenho funcional de idosos ao longo do tempo. Por meio de as analises de
trajetoria estratificadas por sexo foi possivel sumarizar trés achados principais: 1) maior frequéncia
de mulheres idosas em ambos estudos em relagdo aos homens idosos; 2) elas apresentavam piores
condi¢bes funcionais no inicio dos seguimentos em relacdo aos homens e 3) esses tiveram

melhores evolucdes dos desfechos relacionados a limitagio ao longo do tempo 67,
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Outras caracteristicas sociodemogréaficas e econdmicas como raca/cor da pele e nivel de
escolaridade também sdo fatores que ponderam as oportunidades de vida adulta, possibilidades de
escolhas do ponto de vista de habitos de vida e salde, impactando por fim na heterogeneidade do
envelhecer 10666889 Em paises que apresentam grandes disparidades econdmicas e desigualdades,
observa-se rigidez nas estruturas sociais que por sua vez dificultam a quebra do ciclo relacionado
ao acumulo de vantagens por uns em detrimento das desvantagens de outros. E este ciclo muitas
vezes ndo é nem sequer nivelado pela idade, uma vez que estudos de trajetdria indicam
mecanismos sociais direcionando trajetdrias de acumulo de incapacidades e limitac6es entre idosos
a depender do sexo, raca e etnia’®. Com relagdo aos determinantes econdmicos e sociais
geralmente avaliados em relagio a fase infanto-juvenil, Haas e colaboradores'® e Pakpahan et al®®
conseguiram vincular circunstancias de vida pregressa e a histdria funcional — ou seja, trajetérias
funcionais de individuos que foram acompanhados frente a mudanca na capacidade de
desempenhar atividades cotidianas — na velhice. Nesse estudo, a condi¢do socioeconémica durante
a infancia mostrou-se como fator associado ao nivel de limitacdo funcional no inicio do
seguimento, assim como implicou na evolucédo para limitacdo funcional nos diferentes subgrupos

avaliados.

Ao vincular teorias de curso de vida e de determinantes sociais de salide torna-se mais facil
a compreensdo do processo de envelhecimento para além dos aspectos fisiopatoldgicos a ele
relacionados. Uma vez que os determinantes demograficos e socioecondmicos sdo fatores causais
(diretos ou indiretos) de desfechos em salde, estes devem ser considerados como influenciadores

da histdria de vida e curso da velhice 67172,

Assim, saude, doenca e funcionalidade na pessoa idosa devem ser consideradas sob a
influéncia de aspectos demograficos, sociais, econdmicos e contextuais ao longo da vida* ™2,
Incorporar tais caracteristicas na avaliacdo de coortes de idosos pode evidenciar os caminhos pelos
quais determinantes sociais de satde influenciam aspectos funcionais na velhice. A contemplacéo
do individuo dentro das peculiaridades que cada momento da vida implica € um desafio que vem
sendo aceito por muitos pesquisadores. Muitos pesquisadores langam méo de metodologias de
curso de vida para verificar os impactos que exposic¢des sociais trazem no decorrer do processo de
envelhecimento. Entre esses estudos, destacam-se analises de trajetorias com direcionamento para

epidemiologia de curso de vida 21:6274-76,
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O presente estudo justifica-se frente ao fato de que o acompanhamento das mudancas de
desfechos funcionais ao longo do tempo permite identificar subgrupos de risco e estimar momentos
propicios para a acao, nos quais intervences oportunas possam reverter ou retardar processos de
limitacdo funcional. Avaliar trajetdrias de desempenho funcional tendo como premissa o0 impacto
de determinantes sociais de saude permite contemplar a histdria de vida de populacdes idosas. Por
fim, a comparacdo de processos de vida e envelhecimento entre idosos de diferentes paises e
sujeitos a diferentes conjuntos de normas sociais e regulamentagdes sensibilizam o olhar do
pesquisador frente a determinantes sociais de salde e inspiram para proposicdo de mudancas

necessarias.
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3. CONSTRUCAO LOGICA DA TESE

A presente tese visou analisar o envelhecimento como um processo ao longo da vida e
identificar como determinantes sociais de salde influenciam tardiamente trajetorias de

desempenho funcional de idosos.

As oportunidades académicas durante o doutorado possibilitaram parcerias em diferentes
paises, como resultado € apresentado coletanea de trés artigos que versam sobre trajetorias de

funcionalidade de idosos residentes em trés paises Latino Americano.

O primeiro artigo - Cumulative Inequalities: is age a leveler? The case of functional
trajectories of older adults in two middle-income countries - é uma conversa entre Brasil e Chile.
Utilizando a base de dados do Estudo Saude, Bem-Estar e Envelhecimento (Estudo SABE), estudo
longitudinal de base populacional, conduzidos em S&o Paulo e Santiago, compara-se as possiveis
trajetorias funcionais de idosos acompanhados ao longo de 11 anos. O objetivo principal nesse
estudo foi verificar o impacto da educacéo nas trajetorias funcionais de idosos de ambos os paises,
assim como identificar as diferencas entre o0s paises que vivenciam acelerado processo de

envelhecimento e politicas publicas no ambito da salde e educacdo distintos.

O artigo Functional Trajectories and Social Determinants of Health of Brazilian Older
Adults debruca-se sobre a populacéo brasileira, tendo como amostra os idosos residentes em Sédo
Paulo e participantes do Estudo SABE. Utilizando modelo probabilistico para revelar agrupamento
de individuos com trajetérias similares de desempenho funcional, é possivel verificar a
heterogeneidade do envelhecer. Nesse artigo, € possivel acompanhar a interdependéncia entre
atividades basicas e instrumentais de vida diaria (modelo de multitrajetoria). Elencou-se como
objetivo verificar a influéncia de determinantes sociais de saude na distribuicdo dos individuos

entre 0s grupos de trajetdria extraidos por meio de analise de trajetdrias baseada em grupos.

Por fim, mas ndo menos importante, nos deslocamos ao México. Para este artigo -
Highways to Ageing - Linking life course SEP to multivariate trajectories of health outcomes in
older adults, foi utilizada a base de dados “Mexican Health and Aging Study”, estudo longitudinal
de base populacional que acompanha individuos com 50 anos ou mais desde 2001. Foi

desenvolvida analise de multitrajetorias para agrupamento de individuos, considerando a
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interdependéncia de aspectos relacionados a mobilidade, comorbidades e percepcdo subjetiva de
saude. Para validacdo do modelo final de trajetorias, verificou-se o impacto de fatores
socioecondmicos provenientes de diferentes fases de vida (infancia/ adolescéncia/ vida adulta),
apresentados como resultado de um modelo de classes latentes. A vinculagdo de dois modelos
probabilisticos revela interessantes aspectos relacionados a heterogeneidade do envelhecer e a

influéncia das oportunidades ao longo da vida na qualidade do envelhecer.
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4. OBJETIVOS

4.1  Objetivos gerais
» Verificar a existéncia de maltiplas Trajetorias de Funcionalidade em amostra de
idosos;
» Comparar trajetorias de funcionalidade de pessoas idosas em duas coortes distintas
de idosos;
» Analisar o efeito de exposicdes a determinantes sociais de saude ao longo da vida

em trajetorias de funcionalidade de idosos.
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5. METODOS
51 TIPO DE ESTUDO

Na coletanea de artigos que compde a presente tese, todos os estudo sdo classificados como

estudos observacionais do tipo coorte.

5.2 AMOSTRA, LOCAL E PERIODO DA PESQUISA

A coletanea de artigos que compdem a tese investiga 0s processos de envelhecimento
populacional com base em amostras do Brasil, Chile e México. As duas primeiras amostras fazem
parte do estudo multicéntrico intitulado Satde Bem-Estar e Envelhecimento’’, a terceira amostra
do Mexican Health Aging Study (MHAS). Os anos de acompanhamento foram 2000, 2006, 2010
e 2016 para o Estudo SABE Brasil; 2000, 2005 e 2010 para o Estudo SABE Chile e 2001, 2003,
2012 e 2015 para 0 MHAS. Detalhes sobre os estudos e processos de amostragem serdo abordados

diretamente nos respectivos artigos.

5.3  VARIAVEIS DOS ESTUDOS

a. Variaveis de Desfecho

As variaveis de desfecho foram baseadas primariamente em medidas funcionais, avaliadas
por uma combinacgdo de atividades basicas e instrumentais da vida diaria 1’8 e atividades

relacionadas a mobilidade.
1. Funcionalidade para ABVD

A avaliacdo de funcionalidade de atividades basicas de vida diaria foi feita por meio do
desempenho autorreferido. Ao todo, seis atividades foram consideradas (alimentar-se, banhar-se,
vestir-se, continéncia e transferir-se da cama para cadeira) a partir da pergunta: “O senhor/ A
senhora tem dificuldade para (atividade em questdo)?”. Para cada atividade o individuo foi

classificado com ou sem dificuldade autorreferida.

2. Funcionalidade para AIVD
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Como atividades instrumentais de vida diaria foram consideradas as respostas para as
seguintes questdes: preparar uma refeicdo quente, cuidar do proprio dinheiro, fazer compras,
telefonar, realizar tarefas domésticas leves, tomar remédios). Os individuos foram classificados
com ou sem dificuldade a partir da resposta fornecida para a questéo: “O senhor/ A senhora tem
dificuldade para (atividade em questdo)?”. O qualificador utilizado para avaliagdo da condicao

funcional dos idosos foi a dificuldade autorreferida para desempenho de cada AIVD.
3. Atividades de mobilidade

Foram selecionadas sete atividades referentes a mobilidade, sendo elas: caminhar véarios
quarteirdes, caminhar um quarteirdo, subir escadas, agachar-se, empurrar objetos / mdveis grandes,

transportar um objeto com mais de cinco quilos, pegando uma moeda da mesa.

b. Variaveis Independentes

e Sociodemograficas e Econdmicas — avaliadas no baseline

Sexo (feminino e masculino); Idade; Cor da pele; Escolaridade; Suficiéncia financeira,
avaliada por meio de uma pergunta sobre a suficiéncia financeira percebida, ou seja, se a pessoa

idosa considerava ter dinheiro suficiente para as despesas mensais.
e Situacdo de saude

Autopercepcao de saude foi avaliada por meio da pergunta: “Como o senhor/ a senhora

percebe a sua satide atualmente?”.

NUmero de doencas cronicas autorreferidas (DCA): Foram consideradas de maneira
paramétrica: a. hipertensao arterial, b. diabetes, c. cardiopatias, d. histérico de acidente vascular

cerebral, e. doenca pulmonar obstrutiva cronica, f. artropatias.
Sintomas depressivos foram avaliados por meio do teste de rastreamento GDS-15°,

53 ANALISE ESTATISTICA

Duas abordagens distintas foram aplicadas para analise de dados dos artigos finais.
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As trajetdrias funcionais identificadas no primeiro artigo foram por agrupamento ex-ante,
utilizando uma abordagem deterministica de acordo com a classificacdo proposta Fuentes-Garcia
et al.®%. A utilizacio de modelos deterministicos é de mais facil compreensdo e reprodutibilidade,
uma vez que este delineamento tem como base a formacéo de grupos de individuos que seguem
trajetdria similar, baseados em modelos conceituais definidos a priori. Modelos deterministicos
ndo sdo definidos como tal em publicacGes, simplesmente descreve-se detalhadamente o método

de agrupamento pelo qual obtém-se as trajetorias finais.

Modelos deterministicos sdo amplamente utilizados em estudos transversais que avaliam
funcionalidade de idosos. Como exemplo, podemos citar modelos que avaliam fatores associados
a dificuldade em desempenhar atividades de vida diaria 88, baseados na soma de dificuldades
autorrelatadas para desempenho funcional. Fuentes-Garcia e colaboradores ®, em contrapartida,
desenvolveram um modelo para classificar idosos chilenos em trés niveis de limitagdo funcional

(sem comprometimento funcional, comprometimento médio e severo).

A segunda abordagem considerada na analise de dados dos artigos 2 e 3 foi a anélise
probabilistica. Neste caso, a partir dos dados de seguimento, extrai-se grupos latentes, indicando
trajetdrias distintas da evolugdo do desfecho de interesse, conhecidos como modelos finitos mistos
(Finite Mixture Models) para analise de dados longitudinais®®. Estes modelos ndo apresentam
direcionamentos conceituais a priori, mas por meio direcionamento estatistico, acabam por
identificar clusters de individuos que compartilham evolucdo similar ao longo do tempo, a
exemplo dos modelos de trajetoria baseada em grupos (MTBG), do inglés “Group-Based
Trajectory Model”.

Apbs a definicdo/extracdo das trajetorias de funcionalidade de cada estudo, modelos de
regressdo logistica e regressao multinomial ndo ajustados e ajustados foram utilizados para avaliar
a associacdo dos fatores socioecondmicos com as trajetorias funcionais finais, controlados os

modelos finais por covariaveis proximais, como caracteristicas de saude avaliadas no baseline.

A analise estatistica utilizou o Stata versdo 15.1 (StataCorp, College Station, TX, 2019).
Gréficos de trajetoria e graficos de floresta foram feitos usando o pacote ggplot2, do R, versao
3.5.2.
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Mais detalhes sobre os métodos utilizados e o passo-a-passo adotado para analise dos dados
serdo apresentados nos artigos que compreendem as partes de Resultados e Discussdo da presente

tese.
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5.5 CONSIDERACOES ETICAS

O presente estudo envolve a descricdo e analise de dados secundarios: de amostra de idosos
participantes de inquéritos populacionais de salde e aspectos de vida de idosos. As bases de dados,
quando ndo anonimizadas ja na origem, foram anonimizadas antes do inicio de cada pesquisa,

evitando assim a identificacdo dos participantes do estudo.

O Estudo SABE - Brasil foi aprovado pelo Comité de Etica em Pesquisa do Conselho
Nacional de Saude, no ano de 1999. As seguintes ondas foram aprovadas pelo Comité de Etica em
Pesquisa da Faculdade de Saude Publica da Universidade de Sdo Paulo (COEP/FSP) (Anexo ).
De modo similar o Estudo SABE — Chile, contou com aprovacio do Comité de Etica del Instituto

de Nutricion y Tecnologia de los Alimentos de la Universidad de Chile.

O Mexican Health and Aging Study foi aprovado pelos Comités de Etica da Universidade
do Texas Medical. Filial nos Estados Unidos, o Instituto Nacional de Estadistica e Geografia
(INEGI) e o Instituto Nacional de Saude Publica (INSP) no México. Os arquivos e documentagédo

de dados séo publicos e estdo disponiveis em www.mhasweb.org.
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6. RESULTADOS E DISCUSSAO

Artigo 1: Cumulative Inequalities: is age a leveler? The case of functional

trajectories of older adults in two middle-income countries

Autores: Etienne Duim, Alejandra Fuentes-Garcia, Cecilia Albala, Yeda Aparecida de Oliveira Duarte, José

Leopoldo Ferreira Antunes.

Abstract

Background: Functional trajectories offer a broad view of older individual's health condition and involve
social inequalities as a predictor. Objective: To determine functional trajectories and compare the impact of education
level on later life disadvantaged functional trajectories of older adults in Brazil and Chile. Method: A cross-country
study was carried out using data from the 2000, 2005 and 2010 Health, Aging and Well Being Surveys (SABE Study)
in Brazil (n=685) and Chile (n=285). Individuals aged >60 years were clustered using a deterministic approach based
on their ability to perform activities of daily living and on mobility during the study period. Logistic regression models
were fitted for trajectory groups. We assessed the marginal probability of belonging to the vulnerable aging trajectory
according to age and educational level. Results: Older adults who had less formal education (0-3 years) were 2.7 times
more likely to have worse trajectories than individuals with > 8 years of education. There was difference between
countries, with Brazilian older adults presenting the higher the probability of belonging to the disadvantageous
trajectories in comparison to Chilean individuals (Odds Ratio 6.1, 95% Confidence Interval (CI) 3.55;10.49).
Conclusion: Inequality of access to education proved a predictor of disadvantaged trajectory in older adults living in

the middle-income countries studied, with a substantial difference between older adults from Chile and Brazil.

Keywords: Ageing; Health trajectories; Activities of daily living; Socioeconomic status; Social determinants of

health, life course perspective
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Background

According to the World Population Aging Report (2015), Latin America and the Caribbean
accounted for 7.9% of older adults in the world and will be the region with the greatest growth in
this population group over the coming decades (2015 — 2030)*. Brazil and Chile are part of this
trend, with 14.3% and 15.8% of their populations aged 60 and over, respectively®. Aged
populations are associated with higher rates of disability*. However, research in high-income
countries suggests that aging processes are modifiable and people are living longer with less severe

disability °.

There is an increasing interest in evaluating the determinants of older people’s health, given
that the ability to perform activities allows older individuals to remain autonomous and live in the
community for longer 6°. The influence of the environment and social determinants on health can
be better understood from a life-course approach. This idea offers a more comprehensive
perspective that includes the socio-historical dynamics which shape the conditions and experiences

of people’s lives over time.

From a life-course perspective, Ferraro et al. conclude that the health condition of older
adults reflects the accumulation of inequalities during the life course 1. Among the potential
social determinants of health, formal education plays an important role in aging *2, potentially
promoting long-term effects, impacting people lives, social organizations and health status over

time 13,

In the background, one must consider the socio-political differences that guided the
conceptions and transitions of the health system models in both countries. While Chile, throughout

history, has solidified a health system without universal coverage, centered on the practice of



37

liberal medicine, in which the patient chooses the professional who will attend him and makes the
payment in a particular way. At the end of the 1970s, the Chilean health system was regionalized,
the primary attention was privatized, funded by the State and employees, with the possibility of
choosing between the state or private health plans, and finally presenting an access stratified by

income®,

In Brazil, at the beginning of the 1920s, there were two projects for the care of the
population’s health: one focused on aspects of a collective nature and the other on individual care,
aimed at employed people. Public health was among the development plans in Brazil. However,
territorial extension and disagreement with centralized or decentralized power made it difficult to
develop a solid project for the entire country. During the military dictatorship, the idea of unifying
public health and medical assistance, guaranteed by the state, was strengthened®. The Brazilian
Health System has existed so far, but coexisting with a supplementary system and private health
services at all levels . These are some of seminal differences among these countries that have

impacted the dynamics of social inequalities in older age.

The historical path of social policies related to determinants of health, such as education,
should be considered in the analysis of older people’s health. Although geographically close,
Brazil and Chile exhibit differences in educational history. In spite of national policies that
guarantee basic education for citizens (since 1920 in Chile * and 1934 in Brazil *°), pronounced
differences have existed among older adults, especially between individuals who achieved literacy

and high levels of education versus those with lack of educational opportunity.

Two theories seek to explain these impacts on aging, namely, the Cumulative Advantage

Disadvantage (CA|DT) and Age-As-Leveler (AAL) theories.
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According to Ferraro et al. *, social inequalities may determine individuals’ disadvantages
or advantages during the life course, culminating in worse or better conditions in the aging process.
Due to the gap in opportunities, individuals with lower education levels are more exposed to
poverty, tend to make worse decisions throughout their lives, might make unsafe health decisions,
and also have decreased access to health services *. According to the AAL theory *°, as people
get older the inequalities in their health conditions decrease despite education or economic status,
supported by the hypothesis that adaptation during the life course promotes the compression of
health inequalities, biased by mortality selection. The present study seeks to compare the impact
of education level on the functional trajectories of older people from two middle-income countries,
over an 11-year follow-up. Two questions should be answered: 1) Is educational level a risk factor
in determining disadvantaged functional trajectories, thereby supporting CA|DT or does age acts
to level the impact of education on later functional trajectories? 2) Are there differences in the

functioning path of older adults from Brazil and Chile by educational level?

Method

Study Data

Data for the present study was drawn from the Health, Well-being and Aging Survey
(SABE Study). This survey was designed by the Pan-American Health Organization to evaluate
health and life conditions (at baseline) of the older population in seven countries of Latin America
and the Caribbean %°. The current study used information on individuals from Brazil (Sao Paulo)
and Chile (Santiago), the only two countries that followed-up the baseline sample for 11 years,

consisting of three waves (2000, 2005 and 2010). Comprehensive home-based assessments were
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completed at baseline and subsequently at 5-year intervals in a sample of men and women aged 60

years and over.

Study Sample

This paper is based on a subsample of Chilean and Brazilian older people, with two
inclusion criteria:1. having participated in all three waves of the SABE Study (survivors); and 2.

having answered the questions about functional status.

Assessment of Functioning

The outcome was based in functioning measures, assessed by a combination of self-
reported performance of basic and instrumental activities of daily living ?* and Lawton ?? and
activities related with mobility, controlled by cognitive status. This includes six basic activities of
daily living (ADL) (bathing, dressing, toileting, transferring (moving in or out of chair or bed),
continence, and feeding), five instrumental activities (IADL) (preparing a hot meal, handling one's
own money, doing the shopping, telephoning, doing light housework, taking medicines), and seven
mobility activities (walking several blocks, walking one block, climbing stairs, squatting, pushing
large objects/furniture, transporting an object weighing more than five kilos, picking up a coin

from the table).

Cognitive status was measured using a screening test for dementia validated in Chile %,
consisting of a combination of the Mini-Mental State Examination (MMSE) and the Pfeffer

Functional Activities Questionnaire (PFAQ).

Functional limitation was classified by level and domain, according to the type of activity

of daily living and cognitive status as described below.
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The three levels of the limitation variable were:

* Not limited: limitation < 2 Mobility activities, or 1 IADL. Without limitation in ADL.

* Mild/moderate limitation: limitation >3 Mobility activities or >2 TADL with limitation.

Without limitation in ADL, or MMSE <13 and PFAQ >11.

* Severe limitation: limitation >1 ADL or MMSE <13 and PFAQ <I11.

The cut offs variables were validated in contrast to observed measurements such as
dynamometer high strength; timed up and go; chair rise performance; and mortality. This cut off

correctly classified around 70% of the sample 2.

Each activity was rated according to the classification of Presence or Absence of limitation,
by wave. The functional trajectory of older adults from Chile and Brazil emerged from the

combination of all three waves of classification.

Assessment of covariables

Sex and age (60-64, 65-69, 70-74 or >75 years), as recorded at the baseline, were assessed

as covariables.

Educational status was assessed by two variables: 1. level of education, based on completed
years of formal education (low education: 0-3 years of formal education, middle education: 4-7,
and high education: >8 years). 2. Having attended school, information based on the question: “Did
you attend school at some point in your life?”, valid responses were Yes or No. Both variables

were self-reported.
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Perceived income sufficiency was evaluated based on the question: “Do you believe that

the money you receive monthly is sufficient for your expenses?” (Yes; No).

Self-rated Health was classified as: 1. very good or good, 2. regular, and 3. poor or very
poor. Five non-communicable diseases (diabetes, arterial hypertension, chronic obstructive
pulmonary disease, cardiovascular disease and arthrosis) were assessed according to the answer to
a direct question: "Have you ever been told by a doctor or a nurse that you suffer from any of the
following diseases”. Depressive symptoms were assessed by the Geriatric Depression Scale -short

version 2° (> 5 points on the scale defined depressive symptoms).

Statistical Analysis

We modeled the wave-to-wave functional status. The functional trajectories were identified
by cluster analysis, using a deterministic approach according to the proposed classification 2*. The
final trajectory groups were derived from the sum of individuals possibilities, and older adults

following a similar path were clustered in the same trajectory group (Groups A to E).

We proposed a second classification to facilitate data analysis. Individuals were classified
into two groups, those with Highly Functional Trajectories (individuals from Groups A and B) and
individuals with Disadvantaged Trajectories (Groups C, D and E). All statistical analyses were
carried out using this final classification.

Unadjusted and adjusted logistic regression models were fitted to test the association of

education with Disadvantaged Functional Trajectories.

The marginal probability of belonging to the worst functional trajectories was estimated
according to education and age, and stratified by country. These post-estimation analyses were

performed based on the estimated OR of adjusted logistic models (final model). Thus, the marginal
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effect is considered a statistic based on a fitted model, where some variables are fixed. Controlled
by the other covariables in the full model, the impact of these independent variables on the outcome
can be predicted and projected on a plot. In this study, values based on education and age were
fixed to estimate the probability of belonging to the Disadvantaged Functional Trajectory group,

with estimations controlled by other covariables present in the full models of both countries 2°.

All analyses were performed using Stata version 15.1, 2017 (StataCorp, College Station,

TX, USA).

Results
The sociodemographic characteristics and health condition (at baseline) of individuals from

both longitudinal studies are given in Table 1.

The baseline characteristics of the 234 men and 451 women from Sao Paulo, Brazil, along
with the 94 and 190 from Santiago, Chile, in the final sample of individuals that started the study
in 2000 and survived until 2010, are given in Table 1. Gender distribution was similar in both
samples, although 46% of Sao Paulo participants were aged 60-64 years in 2000, while the
Santiago participants sample was more equally distributed across the different age groups.
Differences in educational level between these South American countries were observed, where
almost half of the Brazilian older adults surveyed had a low educational level versus only 25.6%

of the Chilean individuals.

A major proportion of older adults living in Sao Paulo had better self-rated health (51.3%)
than those living in Chile (42.2%). On the other hand, there was a higher proportion of older adults
with no functional limitation at baseline in Chile (67.0%) than in Brazil (58.3%). However, the

Sao Paulo sample had fewer non-communicable diseases and lower prevalence of falls in the past
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year at baseline compared to the older adults from Santiago. The prevalence of depressive
symptoms was similar in both samples (Table 1).

Table 1. Definition of trajectoy groups and description of final final trajectories groups of the
study. Brazil-Chile, 2000-2010.

Trajectory of

Group L Characteristic Brazil Chile
Functioning*

Group A No-No-No Active ageing - 25.3
Group B No-No-Yes Slow limitation process 23.1 33.8
Group C No-Yes-Yes Fast limitation process 35.3 8.1
Group D Yes-status change Atypical Process 7.5 16.3
Group E Yes-Yes-Yes Vulnerable ageing 34.1 16.5
Final Groups

Functional trajectory Groups Aand B 23.1 59.1
Vulnerable Trajectory Groups C,Dand E 76.9 40.9

*Yes= with limitation, No=without limitation.

The results from deterministic functional trajectories are presented in table 2. There were
five trajectories groups. Groups A and B clustered individuals with the most advantageous
functional paths, presenting no limitations in all waves (Active Aging) or with some signals of
limitation in the last wave (Compressed Limitation Process), respectively. Both groups
corresponded to 23.1% of the Sao Paulo sample (containing Group B individuals only) and 59.1%

of the Santiago sample.

Individuals assigned to Group C had no limitation in 2000 but reported limitation in the
two subsequent periods (Rapid Limitation Process group). Individuals from Group D reported
limitation in all 3 survey periods (Vulnerable Aging group). Group E combined individuals with
limitation at baseline and changes of the limitation status for the other 2 periods. The group was

called Atypical Limitation Process.
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The majority of individuals followed for 11 years in Brazil were classified into the

Disadvantaged Trajectory group (76.9%) (Table 2).

Table 2. Description (%) of sociodemographic and economic
characteristics and health status of older adults from Sao Paulo and

Santiago. Brazil - Chile, 2000.

Sao Paulo Santiago
Gender
Male 36.9 32.6
Female 63.1 67.4
Age in years —mean
(SD) 66.8(0.33) 68.7(6.0)
Age group
60-64 years 46.0 28.1
65-69 years 24.7 30.5
70-74 years 19.0 235
>75 years 10.3 17.9
Years of formal
education
0-3 years 47.7 25.6
4-7 years 35.3 40.7
>8 years 17.0 33.7
Educational Status
Attended school 82.9 86.3
Never attended school 17.1 13.7
Perceived income
sufficiency
Yes 32.6 61.9
No 67.4 38.1
Self-rated Health
Excellent/Very
Good/Good 51.3 42.2
Regular/Poor 48.7 57.8
Number of non-communicable diseases
0 33.9 -
1 33.0 1.9
>2 33.1 98.1
Depressive symptoms
No 78.2 70.1
Yes 21.8 29.9
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The Figure 1 shows that the greater the degree of educational deprivation the smaller the
proportion of individuals following better functional trajectories in older ages. This gradient is
more evident in Brazilian cohort, but still in Chilean individuals, we note a higher proportion of

individuals with low education among groups D and E.

Brazil Chile
100% 100%
152 20.4 157 95 69
0 o 31,8 33,3
80% 289 . 4.4 36,4 .
60% 47,8 33'5 37'3 60%
so% 30,0
40% ao 432 50,0
0 a3
20% 2% I
0% 13 . .
Group B Group C Group D Group E Group A Group B Group C Group D Group E
m0-3years m4-7years © >7years mO0-3years M4-7years © >7years

Figure 1. Educational profile according to trajectory group of Brazilian and Chilean sample of
older adults. Brazil — Chile, 2000-2010.

Table 3 shows the unadjusted associations between demographic characteristics and health
conditions at baseline and functional disadvantaged trajectories. Gender differences in functional
trajectories over time were not observed (OR 0.81; 1C95% 0.54;1.20). As age increased, the
likelihood of belonging to trajectories with more limitation also rose, affecting more individuals

aged >80 years in relation those aged 60-64 years (80+ OR 4.21, 1C95%1.74;10.18).

Older adults who had less formal education (0-3 years) were 2.7 times more likely to have
worse trajectories than individuals with > 8 years of education. Perceived income sufficiency was

not associated with functional trajectory.
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Self-rated health and presenting depressive symptoms at baseline were factors for

belonging to the worst functional trajectories.

Individuals from Sao Paulo were 3.8times more likely to have disadvantageous trajectories

in relation to their counterparts from Santiago. (Table 3).
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Table 3. Unadjusted model for disadvantageous functional
trajectories of Brazilian and Chilean older adults. Brazil-Chile, 2000-

2010.
Unadjusted model
OR 1C95%

Gender

Male 1.00

Female 0.98 0.75;1.30
Age group

60-64 1.00

65-69 0.92 0.65;1.30

70-74 1.35 0.94;1.94

75-79 2.79 1.80;4.31

80 years and over 5.12 2.45;10.68
Educational level

0-3 years 2.67 1.86;3.84

4-7 years 112 0.79;1.60

8 years and over 1.00
Perception of income sufficiency

Yes 1.00

No 1.26 0.97;1.65
Self-rated Health

Excellent/very good/Good 1.00

Regular/Poor 2.42 1.85;3.17
Number of non-communicable diseases

None 1.00

One 1.33 0.90;1.98

Two or more 0.84 (0.61;1.17)
Depressive symptoms

No 1.00

Yes 1.82 1.23;2.68
Study site

Santiago - Chile 1.00

Sao Paulo - Brazil 3.75 2.80;5.00

There was no difference between attending 4-7 years and more than seven years of formal

education. However, the odds of disadvantageous functional trajectories were 93% and 70% higher
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for individuals with lower levels of formal education, in the model with only Country as covariate

and in the full adjusted model, respectively.

When adjusted for other covariates, we found an increment in the estimated odds for
disadvantageous trajectories in the Brazilian sample in comparison to the Chilean sample, but the
relation remained stable for education (Table 4).

Table 4. The impact of education in functional
trajectories of Brazilian and Chilean older adults

accessed by adjusted logistic regression model. Brazil-
Chile, 2000-2010.

OR 1C95%
Mutual adjustment
Educational level
0-3 years 1.93 1.32;2.83
4-7 years 0.93 0.64;1.35
8 years and over 1.00
Study site
Santiago - Chile 1.00
Sao Paulo - Brazil 3.25 2.40;4.41
Fully Adjusted**
Educational level
0-3 years 1.70  (1.02;2.84)
4-7 years 0.75 (0.45;1.16)
8 years and over 1.00
Study site
Chile 1.00
Brazil 6.10 (3.55;10.49)

**Adjusted by: sex, age, perception of income sufficiency, Self-rated
health, number of non-communicable diseases and depressive symptoms.

The marginal analysis’ graphs are depicted in Figure 2. The y-axis represents the probability of
worst functional trajectory, whereas the x-axis displays age groups at baseline. Lastly, each line

represents a different educational level. Although a consistent influence of age is evident,
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individuals who had <3 years of formal education were more likely to have a trajectory with
functional impairment.

The results highlighted different situations in Brazil and Chile. For older adults living in
Sao Paulo, age was a factor increasing the probability of decreased functional trajectory.
Additionally, the explanatory power of educational level seemed to dilute, collapsing the
probabilities of different educational groups into one at an age of 80 years or over. For example,
an older adult aged 62 years (age group: 60-64) at baseline with 7 years of formal education had
less than 60% probability of having a worst functional trajectory (follow the red line of the graph).
Another individual of the same age, but reporting less than 3 years of formal education (Blue line),
had a 75% probability of a worst trajectory. Considering an individual aged 80 years or older, both
examples (with higher or lower educational level) had the same probability of having a

disadvantaged trajectory (Pr=0.99) (Figure 2A).

In the Santiago sample (Figure 2B), probabilities of trajectory were associated with
educational level, showing a gradual increase according to age at baseline, suggesting that
limitation processes affect individuals differently depending on educational level and age (Figures
2A\). For instance, taking the same age example, a 62-year-old with 8 years of formal education
had a <20% probability of having a disadvantaged trajectory. By contrast, another older adult, with
the same age, but a lower educational level, had a 38% probability to be part of the disadvantaged
trajectory. In the case of 80-year-olds, the differences in the likelihood of an unsatisfactory
trajectory increased while maintaining the impact of educational level (older people with lower

educational level had a higher likelihood of worse trajectory, regardless of age).

In both cases, the models were controlled by sex, self-rated health, and the number of non-

communicable diseases.
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Figure 2. Probability of worst functional trajectory according to educational level and age group
in Brazilian (A) and Chilean (B) older adults, 2000-2010.
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This study emphasized that the aging conditions of the Brazilian and Chilean people

differed from a life-course perspective. This difference is made clear by the fact that 40.9% of

older adults from Chile aged in worse conditions of physical function versus almost double the

proportion (76.9%) in the Brazilian sample. Results also reinforced that education can be regarded

as an important factor promoting better trajectories of aging. These results reflect overall worse

functional trajectories of older people living in the largest city in Brazil compared with their

Chilean counterparts.

The strong impact of the local of residence influences which perspective of aging the

individual tends to experience. It reflects the social fragilities affecting these two South American

countries differently!®. Even though the concentration of income occurs in both countries,

continued social projects still contribute to health indicators in Chile today!®?’. Whereas in Brazil,
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social projects end up with each election process. It has been used as tools of power. Since social
policies are structures of medium and long-term change, their inconsistency can have
consequences for future generations or for the future of generations that experience such
changes?®?°. The price paid for discontinuity can be seen in the aging conditions of elder

population.

Access to education was (and still is) a mechanism of social stratification in Brazil.
Although the Brazilian Constitution of 1934 enshrined primary education (first four years of
education) as compulsory, educational provision did not reflect the legislation. Today’s Brazilian
older adults were not fully embraced by this type of policy, a fact evidenced by higher rates of
illiteracy 1>2°, It can be noted that Chile, since the 1920s, ensures the right to education (four years
— basic education) as a citizen’s initiative, thus resulting in a higher level of formal education of
the current older population compared to the same generation in Brazil 4. Nevertheless, four years

of education is no guarantee of quality and literacy *2*° nor of a better functional trajectory during

aging.

The present results reinforce the idea of education as a social determinant of health 3,
where this determinant affected functional trajectory after the age of 60, corroborating results of
previous studies 8323, The strength of the present study findings hinges on the differences
according to the impact of education in the aging process, comparing two middle-income
countries. In Chile, results sustained the idea of the cumulative effect of education on late-life
trajectory, where formal education shaped the probability of a worse or better functional scenario
in old age 1°3+%, These differences went beyond the age effect, reflecting a social stratification of
functional trajectories . On the other hand, considering the Brazilian population, age was more

important than level of education in relation to a functional limitation course. The convergence of
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the probability of having disadvantaged functional trajectories with age, independently of
education, is sustained by the Age-As-Leveler theory®®. As mentioned by Dupre ¥, this pattern is
first attributed to mortality, where more robust individuals remain alive. Nonetheless, despite the
mortality bias, these older adults from Brazil seemed to be more impaired, even at baseline.
Therefore, several factors might explain the reported results, such as resilience - a personal tool
developed through the life course that has a protective effect even in face of growing disabilities

38 Unfortunately, this proposition could not be tested empirically in this study.

While the number of chronic conditions had no direct impact on functional trajectories in
both countries, multimorbidity may affect physical activity as well as self-rated health and quality
of life %34% From a longitudinal perspective, these elements can promote worse functional

outcomes, as seen in other studies of disability trajectories 442,

Strategies related to early detection of functional deterioration, adequate follow-up, and
treatment to monitor non-communicable diseases could promote better aging trajectories. As a
factor of cumulative disadvantages during the life course, health policies focusing on older adults
with low educational levels should be developed, in addition to educational opportunities for new

generations of older adults. Action is needed more than research regarding this topic.

The strengths of the study include the analysis of 11 years of data from a multicenter
representative longitudinal study exploring the physical function of older adults. Thus, the study
results provide a broad perspective of health in aging, based on changes in functioning throughout

the aging life course, beyond a perspective based on morbidity at a given point in time.

A potential limitation concerns the fact that only complete data were analyzed for the

outcome of interest. Attrition due to death or institutionalization could be strongly related to the
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outcome and main independent variable of the study. However, the study objective was to focus
on the characteristics of aging in a survivor sample. Sensitivity analysis showed that individuals
who lost follow-up were more disabled, reported a worse perception of health and also had lower

educational levels for both countries, as expected by survivors’ bias 43#4,

In summary, differences in government support to social policies, partially explained by
education in this paper, are important factors influencing functioning in the aging course of a
population. Comparatively, a greater proportion of the older adults living in Sao Paulo (Brazil)
had lower individuals in functional trajectories than those living in Santiago (Chile). This study
raises evidence to support the two life-course theories (cumulative advantage-disadvantage and
age as a leveler) suggesting that the local sociocultural contexts are important to determine the
impact of socioeconomic inequalities over age in later life. These results bear relevance in the
discussion of social inequalities from a life-course perspective. Our findings lend credence to the
idea that socioeconomic inequalities and the continuity of social policies may determine the path
of aging. Indeed, Chileans with less than 3 years of education had worse functional trajectories

than more educated individuals, a gap which persisted until later old age.
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BACKGROUND: Maintaining the performance of activities of daily living is one of the
aspects of healthy aging. Concomitant with the study of the hierarchy of the difficulties in
performing activities of daily living presented by older adults, there is an interest in elucidating
which exposures throughout life are associated with worse functional trajectories. We use
trajectory models to highlight the plurality of aging standards, with distinct groups of older adults
experiencing functional paths with different levels of onset and speed in this study.

OBJECTIVE: To unveil functional trajectories in older Brazilians and to verify whether
social determinants of health are associated factors for worse functional aging.

METHOD: 2,142 individuals (+60 years old), participating in the Health Well-Being and
Aging Study - Brazil, from the year 2000 cohort and followed up until 2016. Multivariate Group-
Based Trajectory Model was used to identify classes of individuals following similar pattern of
functional trajectories based on two outcomes simultaneously: basic and instrumental activities of
daily living. Multinomial regression models were used to test associations between bivariate
trajectories and social determinants of health. Analyzes were adjusted for health characteristics.

RESULTS: Six trajectories were identified, presenting different profiles of stability and
declining functionality in the elderly. Multinomial model indicated that women were more likely
to belong to groups with worse functional outcomes. Less education and older age were factors
that gradually increased the odds of being part of worse trajectories. Black individuals were more
likely than withes of belonging to the trajectory with an accelerated process of functional loss (OR
1.60 95% Confidence Interval 1.14; 2.26).

CONCLUSION: The results presented highlight the heterogeneity of aging and its
relationship with social inequities and indicate the need for actions for specific groups of elderly

people, aiming at healthy aging as a process to be contemplated throughout life. Being a woman,
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black and experiencing adverse socioeconomic conditions, such as low schooling, throughout life
increases the risk of being attributed to worse functional trajectories in old age.
Key-words: Activities of daily living, Limitation of activity, Older adults, Longitudinal

study
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Background

Maintaining the performance in activities of daily living (ADL) is one of the aspects of
healthy aging®. Basic activities of daily living (BADL) are those related to self-care (e.g. feeding,
dressing, bathing). Throughout the life course, they are the first acquired in the developmental
process from childhood on, and the last lost at older ages. Further, in the typology of daily
activities, there is also a group of tasks in the functional domain that are necessary for engaging in
community life (as using transportation, shopping, taking care of one's own money), known as the
instrumental activities of daily living (IADL)>*.

The ability to perform activities of daily living is acquired gradually, with the development
of basic followed by the instrumental skills. Functional decline in old age occurs in the reverse
order, beginning with the impairment of more complex activities, and followed by the basic ones®.

Few studies have evaluated aging trajectories considering this hierarchy of functional loss®
or evaluating the inter-relations between basic and instrumental activities®’. The downside of
studying ADL groups separately is that it can obscure the variation of their interdependence, giving
rise, as a result, to potential misinterpretations of their cross-domains linkages. To date, there is
still a lack of longitudinal studies that incorporate multivariate analysis to evaluate the
codependence of basic and instrumental activities of daily living, as well as the impact of life
course exposures in these intrinsic relations through the aging process. Such state of affairs is at
variance with recent reports laying bare the heterogeneity in aging trajectories®° also from studies
focusing on the paths of function in the elderly population.

Age is considered one of the main risk factors associated with loss of functioning in older
adults. Functional decline reflects the influence of biological and clinical factors, such as disease,
chronic conditions, cognitive decline, nutritional aspects, and falls!*~13, However, socioeconomic
characteristics, especially when takin g the life course stance, are also critical determinants for
functional loss in aging populations'**, The current and overwhelming consensus is that
conditions/characteristics of life and work, e.g. education, race, sex, income level, social habits,
play a major role in the developmental origins of health and disease, also for the older population
1718 Taking a life course perspective, Torres and colleagues®® showed that social determinants, to

which individuals were subjected throughout their lives had a punctual and permanent impact on
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the aging process, being linked to maintenance or loss of functionality in different groups of
elderly.

This study aimed to identify and describe functional trajectories of older adults followed
by 16 years. We purported to investigated whether there are distinct gradations and paths of BADL
and IADL decline, considering not only their individual developments, but also their temporal
patterns of co-dependence. The second aim was to explore the link between the socioeconomic
exposures during the life course and the identified (bivariate) functional trajectories, with a

particular interest in sex, racial and educational inequalities.

Methods
Study Data

Data for the present study was drawn from the Health, Well-being, and Aging Survey
(SABE Study, for the acronym in Portuguese). This survey was designed by the Pan-American
Health Organization to evaluate health and life conditions (at baseline) of the older population in

seven countries of Latin America and the Caribbean?°,

The initial sample was obtained in 2000, using a multi-stage design, which aimed to
statistically analyze the urban population of 60 years of age or older (n=2,143). The primary and
secondary sampling units were the city's census tracts and the households, respectively. After six
years, 1115 individuals were still in the study (second wave). The third wave (2010) included 748
individuals, and, in 2016, 382 individuals from the original sample. Overall, 2,142 individuals
answered questions about basic and instrumental ADL and were used for GBTM analysis.
However, during the 16 years of follow-up, only 16.6% provided information on all waves. From
the initial sample, 80.4% dropped out during the whole follow-up (dropout reasons were death,
institutionalization, missed contact, and refusals to participate), whereas 3.0% contributed

intermittently.

Study Sample
Comprehensive home-based assessments were completed at baseline and subsequently at
5-year intervals in a sample of men and women aged 60 years and over. The inclusion criterion for

this study were answering questions about functional status.
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Measures
Outcomes.

Two outcomes were considered and assessed by a combination of the self-reported
performance in basic and instrumental activities of daily living, according to the Katz® and Lawton*
definition. The answers to the questionnaire’s items were binary: if the respondent had difficulty
to perform any of the six BADL (bathing, dressing, toileting, transferring in or out of chair or bed,
continence, and feeding), and five IADL (taking medicines, taking care of money, shopping, using
transportation, and using the telephone). Instrumental activities mainly done by women (e.g.
preparing a hot meal and doing light housework) were excluded to avoid gender bias?!. Responses
“cannot answer” or “does not perform the activity” were considered missing values. Each
dichotomized answer was added to generate a sum score (0-6 for BADL and 0-5 for IADL). This
process was repeated for each wave of the cohort.

Independent Variables

Demographic and Socioeconomic characteristics.

Sex, age (60-69, 70-79, and 80 or more years old), skin color according to Brazilian
classification?? (white and black or brown/mixed), educational level based on completed years of
formal education (none for illiterate individuals, low education or 1-3 years of formal education,
elementary school or 4-7 years, and high school or 8 or more years), and self-reported income
sufficiency (based on the question: "Considering your monthly expenses, do you have income
sufficiency?").

Additional Covariates

Health Status. Cognitive impairment was evaluated by the Mini-Mental State Evaluation
(MMSE)?. Individuals were classified as cognitively impaired if their the sum score >12 points.
Self-rated health was classified as 1. very good or good, 2. regular, poor, or very poor. Five non-
communicable diseases (diabetes, arterial hypertension, chronic obstructive pulmonary disease,
cardiovascular disease, and arthrosis) were assessed according to the answer to a direct question:
"Has a doctor said that you suffer from any of the following diseases?” Comorbidities were
classified as 1. none, 2. reporting one non-communicable disease, and 3. reporting two or more.

Fall refers to the self-report of an episode within the past year (yes/no).
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Since the main focus of this study to assess the impact of social determinants of health in

later life functioning trajectories, health status variables were considered as control variables.
Statistical Analyses
Group-Based Trajectory Models

Group-Based Trajectory Model (GBTM) is an unsupervised, model-based clustering
technique used to recognize different patterns of temporal changes, such as typical or atypical
courses of development of one or multiple outcomes?*. In this study, bivariate GBTM?*% was
applied to obtain data-driven longitudinal classes of BADL and IADL, which mapped their
individual as well as their co-evolution. Censored Normal was used as link function for both

outcomes.

Model Fitting and Selection

GBTM fitting was iterative and sequential. First, the number of latent trajectories was
established (class-enumeration), with a gradual increment of latent classes and a fixed polynomial
order (cubic) for both outcomes in each group. Subsequently, the polynomials orders determining
the trajectories' level and shape was established by shrinking non-significant higher orders, one at
a time (p-value < 0.15 was assumed, once deletion of the higher orders looking for a reduction in
p-value implied in the increment of the BIC, considered as model deterioration).

In GBTM, model selection is customarily guided by different statistical model-fit criteria®.
We evaluated the goodness-of-fit, and change of model-adequacy criterion as a function of the
increasing number of latent classes, from one to eight. The goodness-of-fit criteria used to compare
models with distinct number of classes the Akaike Information Criterion (AIC) and Bayesian
Information Criterion (BIC) (1). Further, the class size was also a criterion, where the smallest
group could not contain less than 3% of the sample assigned to each group (2). Other authors
propose a minimum class size of 1%; however, considering the initial sample size, attrition during
the follow-up, and the methodology applied to describe group characteristics, we defined a more
condescending criteria?®. After model selection, all individuals had their posterior probability of
assignment (PPA) to a class membership estimated. They were eventually assigned to the class for
which they had the highest posterior probability. Throughout the whole process, the interpretability
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of extracted classes and their visual distinctiveness had a decisive role in the selection of the final
model (4).

Multinomial Logistic Regression

Multinomial logistic models were fitted with the extracted bivariate functional trajectories
as the dependent variable and socioeconomic covariates, the leading independent variables.

Models were adjusted for additional covariates.

Conceptually, the multinomial analysis results in the relative-risk ratio to gauge the
association between the outcome and each factor. However, from a technical perspective, the
results achieved by multinomial logistic regression corresponds to the Odds Ratio (OR)?®. For this

reason, we reported OR and 95% confidence intervals (95%CI).

The statistical analysis used Stata version 15.1 (StataCorp, College Station, TX, 2019).
Trajectory graphics and forest plots were made using the package ggplot2, from R, version 3.5.2.

RESULTS

At the baseline, the average age was 72.3 (+ 8.5). The sample was predominantly composed
of women (59%), white (nearly %, of individuals), and individuals who attended school for at least
one full year (Table 1).

Figure 1-A displays the statistical fit criteria for models with 2 up to 8 classes. Six classes
represented the best fit to the data, as informed by the BIC and AIC. After the polynomial order
adjustment, the extracted bivariate trajectories are shown 1-B and 1-C. Each color represents one
bivariate latent class, mapping the BADL and IADL individual paths plus their temporal links. For
example, individuals assigned to the worst trajectory (Trajectory 6, in pink) had the highest
average scores for both outcomes, i.e. a higher number of reported difficulties for BADL and
IADL, with a low increase in the disabilities over the follow-up. Individuals assigned to this
trajectory were not followed throughout the study period as they died or dropped out at some point,
which explains the abrupt stop in the sequence of data in the last wave of the study (this trajectory
ended in 2010).

Consistent with the hierarchy of functional loss, deterioration of instrumental activities

preceded that of basic activities in trajectories 2, 3, 5 and 6. In trajectory 4, this time-structured



66

decline of IADL-BADL was not observed, and in trajectory 1, decline of functional activities was

not yet manifest.

Figure 1-A. Model-fit statistical criterial 8 ] B
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Figure 1. Fit-model criteria — statistical criterion used to compare trajectories according to number
of groups. The criteria were: percentual of individuals assigned to the smallest group and
inferential criterion as BIC and AIC (A) and graphic representation of final model, with six latent
groups, of basic (B) and instrumental (C) activities of daily living. Observed values (dots line),

Estimated average (full line) and 95% confidence interval.
*Final model, after polynomial order adjustment.

General Description

Despite having similar starting points (little or no functional impairment at the beginning
of follow-up), trajectories 1, 2, and 3 diverged across time. While individuals assigned to trajectory
1 had no apparent ADL impairment during the whole follow-up, subjects in trajectory 2 remained
with low levels of functional difficulties, but had a slight deterioration in IADL after the third
wave. For trajectory 3, IADL visibly worsened after the wave 1 (as indicated by a steep increase
in the average number of reported difficulties), foreshadowing the loss of BADL from wave 2 on
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(Figure 1). This hierarchic pattern of IADL/BADL decline was also detected in trajectories, 4 and
5, which, compared to the previous ones, had already a worse functional level at the outset.
Between these two, trajectory 4 had a more accelerated functional decline than trajectory 5 in both
ADLs. Notably, trajectory 4 had a rupture in the pattern of hierarchical increase of difficulties in
IADL/BADL between the third and fourth waves when BADL continued to decline, while IADL
did not (Figure 1).

Taken together, the bivariate trajectories show distinct stages in functional activities loss,
evidencing the time-structured pattern of their deterioration, while laying bare the variability in
terms of levels of onset and speed of functional decline.

Particularities

Trajectories 1 and 2, denoted, respectively, the highly functional and functional patterns of
aging, encompassed nearly half of the sample. These trajectories were characterized by the best
functional profile over time with no limitation to perform BADL and low incidence of difficulties
(in the case of trajectory 2) during 16 years of follow-up. The highly functional trajectory (Trajl -
10% of the sample) had also the highest percentage of individuals with complete data (50%), who
were younger age at baseline compared to other classes (76.2% had less than 70 years of age at
the baseline). The Functional trajectory was the largest group, accounting to 38.3% of the sample;
48.6% of them were aged 60 to 69 years at the baseline. Both trajectories 1 and 2 had higher
proportion of men than the remaining ones (50.0 and 47.5%, respectively), low levels of illiteracy
(7.9% and 17.4%) and cognitive impairment, and a lower prevalence of comorbidities (Table 1).
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Table 1. Distribution of older adults from Sao Paulo (n=2,142) by functional trajectory groups, according sociodemographic

characteristics and health situation. Sao Paulo, 2000-2016.

Traj 1 Traj 2 Traj4 Traj 5 Traj 6 Total p value

Total - n(%) 214(10) 821(38.3) 275(12.8) 423(19.8) 309(14.4) 100(4.7) 2,142(100)

Drop-out
Complete data 50.0 14.5 27.3 5.7 9.7 0.0 16.6 <0.001
Intermitente 9.8 2.2 4.7 1.7 1.6 0.0 3.0
Attrition 40.2 83.3 68.0 92.6 88.7 100.0 80.4

Sex (n) 214 821 275 423 309 100 2142
Male 50.0 47.5 34.9 33.6 33.0 41.0 41.0 <0.001
Female 50.0 52.5 65.1 66.4 67.0 59.0 59.0

Age (n) 214.0 821.0 275.0 423.0 309.0 100.0 2142.0
60-69 76.2 48.6 33.8 16.1 22.7 12.0 37.6  <0.001
70-79 22.9 38.4 46.9 40.9 35.7 31.0 37.7
80+ 0.9 13.0 19.3 43.0 41.6 57.0 24.7

Skin color (n) 201 767 263 404 298 96 2029
White 76.1 79.0 69.6 72.5 73.5 71.9 0.023
Balck or brown (mixed) 23.9 21.0 30.4 27.5 26.5 28.1 100.0

Living alone
No 86.9 83.7 85.8 81.1 83.2 96.0 84.3 0.008
Yes 13.1 16.3 14.2 18.9 16.8 4.0 15.7

Education

Attended to school (n) 214 821 275 423 309 99 2141
Yes 92.1 82.6 76.0 59.6 69.9 64.7 75.5 <0.001
No 7.9 17.4 24.0 40.4 30.1 35.3 24.5

Educational level (n) 213 819 274 417 306 95 2124
None 7.9 17.4 23.7 41.0 30.3 37.9 24.7 <0.001
Low-level 25.8 26.3 28.5 28.5 27.8 32.6 27.5
Middle 36.2 35.3 36.1 22.1 32.7 24.2 32.0
High 30.1 21.0 11.7 8.4 9.2 5.3 15.8

Economic situation at baseline

Economic sufficiency (n) 213 810 272 414 301 95 2105
Yes 42.7 35.3 32.8 26.6 24.9 17.9 31.7 <0.001
No 57.3 64.7 67.2 73.4 75.1 82.1 68.3

Current health characteristics (2000)

Self-rated health (n) 214 821 274 421 308 100 2138
Excelent/Very good/Good 64.5 52.7 50.0 33.5 27.6 23.0 44.8 <0.001
Regular/Poor 35.5 47.3 50.0 66.5 72.4 77.0 55.2

Cognitive Impairment (n) 214 821 275 423 309 100 2142
No 97.7 95.4 92.4 66.9 71.2 14.0 82.3 <0.001
Yes 2.3 4.6 7.6 33.1 28.8 86.0 17.7

Number of chronic conditions (n) 2154 821 275 423 309 100 2142
None 40.7 25.5 26.6 18.7 14.6 17.0 23.8 <0.001
One 34.1 33.9 32.7 27.0 23.0 17.0 30.0
Two or more 25.2 40.6 40.7 54.3 62.4 66.0 46.2

Fall in the last year (n) 213 821 275 423 309 100 2141
No 79.8 74.8 69.1 61.5 56.6 51.0 68.2 <0.001
Yes 20.2 25.2 30.9 38.5 43.4 49.0 31.8
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Individuals assigned to Trajectory 3 — Accelerated impairment trajectory - aged with
accelerated functional impairment in both group of activities (BADL and IADL). This trajectory
had the higher participation of black/brown ethnicity (30.4%), women (65.1%), and illiterate
individuals (23.7%). Almost half of them (46.9%) were in their seventies at baseline. Around 2/3
had no economic sufficiency.

Fast impairment trajectory (Traj 4) presented the most accelerated process BADL and
IADL decline compared to trajectory 5 (Impairment process with IADL recovery). With respect
to socioeconomic characteristics, they were mostly composed of women (66.4 and 67%,
respectively), older individuals (more than 40,0% were 80 years or older at baseline), and illiterate
people (41.0% in trajectory 4, 30.3% in trajectory 5).

The highly compromised trajectory (Trajectory 6 — Highly impaired) was the smallest
(4.7%). Subjects assigned to this group had the most disadvantageous profile. In addition to having
been lost to the last the follow-up period, they were the oldest at baseline (57% were 80 or older),
had a high prevalence of cognitive impairment (86%), the worst health status, and large proportion
individuals reporting falls in the last year (Table 1). This group also had the lowest percentual of
individuals living alone (4%),

Without exception, all variables related to health conditions showed a graded association
with the trajectories. The highly functional trajectory had the best health indicators, with better
perception of health, a higher percentage of individuals with preserved cognitive function, less
prevalence of chronic diseases and less occurrence of falls in the last year. But, as one moves from
trajectory 1 to 6, all the characteristics gradually deteriorate, with worse outcomes occurring in the
trajectory 6 — Highly impaired trajectory.

Multinomial Regression

The multinomial regression category of reference was the Functional Trajectory (Traj 2).

The Highly functional (Traj 1) and the Accelerated impairment (Traj 3) trajectories were
more associated with socioeconomic characteristics than by health characteristics, whereas the
Impairment process with IADL recovery (Traj 5) and the Highly impaired (Traj 6) trajectories were
more linked to health characteristics. The Fast impairment trajectory (Traj 4) was linked with both
groups of independent variables since it associated significantly with educational level and also
with health conditions— considered as control variables — in relation of the Functional trajectory
(Traj 2).
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Individuals from the Highly functional trajectory (1) were mainly younger (OR70-79 years old
0.40; 95% CI 0.27;0.58 | ORsgo+ 0.05; 95% CI 0.01;0.22) and were less likely to be illiterate
(ORiniiterate 0.44; 95%IC 0.23;0.86) and to report chronic diseases (ORone chronic disease 0.66; 95%IC
0.45;0.98 | ORTwo or more 0.43; 95%IC 0.28;0.66) in relation to individuals in trajectory 2. Older
individuals were more likely to follow trajectories 3 to 6.

In comparison to the Functional trajectory, individuals in trajectories 3 and 4 (Accentuated
impairment trajectory and Fast impairment trajectory, respectively) were more likely to be
illiterate (ORliniterate trej3=1.80, 95% CI11.03; 3.14; ORiriiterate trejd=2.67, 95%CI 1.57; 4.55). Black
individuals were more likely to follow Accentuated impairment trajectory (OR=1.57, 95%CI 1.12;
2.22), even in a model adjusted for other socioeconomic indicators.

Older adults with perceived financial insufficiency (ORinj5=1.59, 95% CI1.12; 2.25;
ORurajo=2.46, 95%CI1 1.24; 4.86) presented higher odds to be on the Impairment process with IADL
recovery and Highly impaired trajectories. They also had poorer self-rated health, were more
likely to have an impaired cognitive function, co-morbidities, and to report falls in the precedent
year than individuals assigned to the Functional trajectory. Individuals in Fast impairment
trajectory (4) had a similar profile.

There was no gender influence in trajectories 1 and 6 (Highly functional trajectory and
Highly impaired trajectory — respectively), aspect particularly interesting because these are
completely opposite trajectories.



71

Table 2. Adjusted analysis for each bivariate functional trajectory with respect to Trajectory 2 and for additional associated factors,
estimated by the multinomial regression model.

Traja Traj5 Traj6
OR 95%ClI OR 95%ClI OR 95%ClI

Sex

Male 1.00 1.00 1.00 1.00 1.00

Female 0.83 0.60;1.16 1.82 1.33;2.48 2.14 1.59;2.88 1.95 1.41;2.69 1.56 0.89;2.74
Age

60-69 1.00 1.00 1.00 1.00 1.00

70-79 0.40 0.27;0.58 2.01 1.45;2.79 3.07 2.16;435 2.11 1.46;3.05 2.60 1.11;6.07

80+ 0.05 0.01;0.22 2.37 1.52;3.70 8.60 5.70;12.97 7.41 4.83;11.37 9.38 3.99;22.07
Skin color

White 1.00 1.00 1.00 1.00 1.00

Black or brown (mixed) 1.45 0.97;2.18 1.57 1.12;2.22 1.01 0.72;1.41 1.12 0.78;1.61 0.90 0.48;1.71
Educational level

None 0.44 0.23;0.86 1.80 1.03;3.14 2.67 1.57;4.55 1.44 0.82;2.53 2.11  0.52;8.53

Low-level 0.87 0.54;1.40 1.68 1.01;2.81 1.44 0.86;2.42 0.93 0.93;1.60 192 0.48;7.68

Middle 0.77 0.50;1.18 1.72 1.05;2.80 1.35 0.81;2.26 1.37 0.82;2.30 2.42 0.60;9.83

High 1.00 1.00 1.00 1.00 1.00
Economic sufficiency (baseline)

Yes 1.00 1.00 1.00 1.00 1.00

No 0.75 0.53;1.06 1.13 0.82;1.57 1.30 0.95;1.79 1.59 1.12;2.25 2.46 1.24;4.86
Current health status (2000)
Self-rated health

Excelent/Very good/Good 1 1.00 1.00 1.00 1.00

Regular/Poor 0.71 0.50;1.02 1.18 0.87;1.62 2.47 1.82;3.35 2.93 2.09;4.13 3.80 1.98;7.28
Cognitive impairment

No 1 1.00 1.00 1.00 1.00

Yes 0.64 0.24;1.73 1.48 0.82;2.67 6.15 3.92;,9.65 5.95 3.68;9.63 102.73 48.3;218.7
Number of chronic conditions

None 1 1.00 1.00 1.00 1.00

One 0.66 0.45,098 0.81 0.55;1.19 0.88 0.58;1.33 0.93 0.58;1.51 0.49 0.20;1.24

Two or more 0.43 0.28;0.66 0.82 0.56;1.20 1.44 0.98;2.13 2.04 1.31;3.16 2.46 1.16;5.22
Fall in the last year

No 1 1.00 1.00 1.00 1.00

Yes 0.89 0.60;1.34 1.18 0.86;1.63 1.56 1.16;2.10 1.74 1.27;2.38 2.41 1.39;4.18

DISCUSSION

We used group-based trajectory model to identify bivariate functional trajectories of BADL
and IADL in older adults living in Sao Paulo, Brazil, who were followed-up for 16 years. The
present findings showed functional transitions of aging to be heterogeneous in their courses. Six
trajectories were extracted reflecting a broad spectrum of IADL and BADL patterns of changes,
ranging from high-functional up to vulnerable. The magnitude and speed of these changes were
variable. For most trajectories, the decline of IADL preceded that of BADL, confirming their time-
structured hierarchy. Consistent with previous studies?”?, older ages and females were more
prevalent in worse-off trajectories. Further, the more vulnerable paths, characterized by

accelerated deterioration or high impairment, were linked to disadvantageous socio-economic
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characteristics, such as race and educational level, even after controlling for proximal health
characteristics and age.

To our knowledge, this is the first article that assesses the temporal co-dependency of basic
and instrumental activities. Past researches made use of only BADL indicators, such as total
score'#1%2% One of the strengths of our study was to reveal intermediate trajectories between what
is customarily described the best®®! and the worse®? in the literature. Further, despite the
validation of hierarchical pattern of IADL and BADL loss, for one trajectory, this hierarchy was
less clear-cut. For other authors, the basic and instrumental activities are interdependent but do not
necessarily follow a structured rule in which instrumental activities precede the limitation in basic
activities, consistent with the results of Bendayan et al®. One of the aspects influencing the
observed recovery is the presence of some kind of social support (e.g. tangible support, as helping
shopping) as suggested by previous research®-3, As older adults survive through the lifespan, the
community, family and neighborhood could provide some settings to facilitate maintaining the
independence of functional abilities®.

The differential sex distribution among the trajectories, with higher proportion of females
in more disadvantaged functional profiles, reflects, to some degree, females’ higher life expectancy
with increased risk of suffering time-related impairments® (e.g. higher prevalence of arthritis in
women). But this is not the whole story. Sexism is also an implicit variable when studying sex
differences in health outcomes®’, particularly in a country like Brazil. Hence, the observed
male/female divide in functionality can be, further, an expression of social construction differences
and of the cultural factors and behaviors learned throughout life. Unequal societies expose women
to more discrimination, unequal opportunities, repression and violence, which are ultimately
reflected in worse functional conditions at old ages®.

Still within the context of sex effect, it should be noted that, despite a higher prevalence of
females in the vulnerable trajectory 6, no statistical difference was observed in its comparison with
the reference group (functional trajectory 2). This is likely attributable to the reduced statistical
power because of the former’s small size. However, in line with the findings of Ferrucci et al®,
this could, alternatively, indicate that biological sex plays a lesser role in the disability processes
for individuals in extreme stages of limitation. Similarly, to the argument of Ferrucci et al®, we

further contend that sex’s role on ageing may be minimized for individuals living in more equitable
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and advantageous socio-economic conditions. The lack of sex differences in the highly functional
vs. functional comparison would support this possibility.

Evidence from previous studies hints at the life course cumulative effect of socioeconomic
factors on health in late life***!, Lower educational level, for instance, has been associated with an
accelerated process of functional decline’®. However, the effect of education implies that
underlying paths related with years of formal education are critical in defining functioning in older
ages. Among the ways in which education can promote such consistent effects in late trajectories,
we can mentioned the accumulation of health-related knowledge and the power of education in
promoting better work opportunities and income situation in adult life*>*3, In addition, education
also reflects psychosocial resources and influences the position an individual occupies in society*.
We can summarize that the selective social differences during the life course based or influenced
by education plays an important role in later life functional trajectories.

Our results back-up the putative the socio-economic cumulative impact. Of note,
adjustment for scholarly level and for other health variables was not sufficient to attenuate the link
between vulnerable trajectories and being black. In contrast to the results of Brown and
colleagues®, skin color remained a factor that independently increased the risk of accelerated
functional decline. This result accords with two social theories: the cumulative
disadvantage/advantage discourse*®, that contends that socioeconomic characteristics accumulate
throughout life, ultimately impacting the ageing process; and the institutional racism theory, that
deals with how differences in social constructs based on race/ethnicity affect health throughout the
life cycle*”8,

In Brazil, the skin color is much more than a demographic aspect. It remains, to date, tightly
linked the socio-economic position, partially guiding Brazilians towards opportunities (or lack
thereof). Black individuals are known to have limited access to social institutions, such as schools
and health services, that can lead to worse health conditions*’=°. The herein observed association
between black ethnicity and poor health is possible attributed to the rigidity of the social
constructions, providing supportive evidence for institutional racism.

Specifically, regarding health characteristics, the early-onset of cognitive impairment also
reflects worse physical functioning at baseline, being both functional measures co-dependent and,
additionally, when cognitive impairment comes first, it could promote an accelerated decline in

physical function of older adults®®®?,
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Subjects’ class membership was more strongly affected by health factors for functional
trajectories characterized by more limitations at the beginning (here the trajectories 4, 5 and 6).
Conversely, socioeconomic factors prevailed in their links to trajectories with low-disability
starting points (here the trajectories 1, 2 and 3). However, we must not ignore that the worst health
conditions are also primarily influenced by socioeconomic disadvantages accumulated during
lifg0:52,

Limitations

Given the gradual and increasing age progression from the highly functional up to
vulnerable trajectories, the unveiled heterogeneity may strike, at first, as a design artefact. If so,
the different levels and slopes of the six uncovered trajectories are reflecting distinct temporal
windows (snapshots along the time line) of a hidden continuum rather than capturing true
heterogeneity. In this way, the overlaid longitudinal profiles (figure 1) represent transitional stages
of one overall underlying pattern of functional deterioration. Were these trajectories to be extended
over a time scale of chronological age, instead of the discrete four periods of follow-up, they would
not be superimposed, but possibly in an overlapping succession. Accordingly, subjects assigned to
e.g. trajectory 1 would, as they age, transit to a trajectory 2 profile, and this to e.g. trajectory 3 etc.
Although we cannot fully eliminate this possibility, an admonition is warranted. First, the distinct
age compositions of the trajectories mean that these subjects came from different cohorts, and, as
such, they lived according to the social rules and cultural norms that influenced individuals' life.
Second, the way socioeconomic features affected class membership, independent of age, elicit
evidence for an underlying heterogeneous life course process generating differential ageing.

A further limitation of our study was the use self-reported information. We did not compare
the answers about performance testing. However, a systematic review found moderate to large
correlation between performance-based and self-reported measures when assessing BADL, IADL
and performed mobility®®.

One of the major difficulties in conducting cohorts of older adults is the high percentage of
attrition, which generally affects the oldest and most vulnerable individuals®. Following elder
from a middle-income country, during 16 years is particularly challenging, but this type of study
offers a great opportunity to analyze the life course aspects and its influence on aging.

We observed a clear differential attrition among the extracted trajectories. As expected, the

paths with accelerated impairment and the most vulnerable class had a substantially higher dropout
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rate. Loss to follow-up was higher for men, older individuals, less educated and those referring
more comorbidities, consistent with those reported in other studies®®®’. These features are not only
linked to attrition, but too often characterize people refusing to participate in the follow-up®.
Lastly, in Brazil, black older adults age in worse conditions than brown ones®®, but the large
attrition rate and the shrinking sample size precluded us from analyzing these categories
separately.

Implications

Uncovering and mapping the heterogeneity of functional trajectories facilitates the
identification of subjects at ‘high risk’ of future functional decline. Besides, understanding the
temporal processes and specifics factors generating their heterogeneity facilitates the recognition
of venues for actionable intervention. For instance, at individual level, implementing physical
activity routines could postpone functional decline in respect of instrumental and basic activities>*.
These routines could be further reinforced by educational groups. Teaching coping and adaptation
strategies could benefit older adults and improve their functional prospects?”°. Further, health
policies should be integrated with educational projects focusing the development of skills related
to self-governance and resilience. In this regard, environmental adaptations would be also much
welcomed, since life outside home would enhance the independence of more vulnerable
individuals. Maintaining sidewalk walkability, resting places in the path, training drivers to be
more responsive to the older adults’ needs are examples of investments that could promote a more
friendly city. It seems appropriate to quote an excerpt from Michael Marmot's book8: At the end
of every scientific paper there is a familiar coda: more research is needed; more research is
needed. What, | wondered, if we added a new coda: mode action is needed. It need not be
discordant with the first. (p.17).

Conclusion

The unveiled dynamics of the BADL/IADL bivariate trajectories captured the
heterogeneity of functional loss in Brazilian older adults. The findings indicate that, although
functional decline is an individual process, its putative underlying causes are not restricted to the
individual biological make-up nor individual agency only. Inequalities during the life course
emerged as a potential socio-economic force associated with differential aging, independent of

age. For this reason, public policies need to focus on decreasing these inequalities, investing in
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access to education, and restructuring institutions for inclusion, especially concerning women and

racial groups. It is not easy to change institutional racism and sexism in Brazil, but, in this

multicultural and racially mixed country, this is a critical point that could improve the prospects

of healthy aging for older populations.
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ABSTRACT

Objectives: Ageing is a temporal, multi-faceted process, whose unfolding is subject to a
several interacting factors: e.g. genetic, environmental/contextual, behavioral and socio-economic.
In this study, we used life course and multidimensional approaches to elucidate the association
between socioeconomic forces across a lifetime and the developmental origins in health and

disease of the Mexican elderly.

Methods: Data stemmed from the Mexican Health and Ageing Study, constituting a sample
of older adults (N= 5169, >50 years). With retrospective information on early, intermediary and
current socioeconomic indicators, life course typologies of socioeconomic position were identified
using Latent Class Analysis. Based on prospective data of functional mobility, number of chronic
conditions and self-rated health, multivariate trajectories of health outcomes were uncovered with
Group Based Trajectory Model. Links between the extracted SEP and multivariate health latent

constructs were explored with multinomial logistic regression.

Results: Life course SEP classes were heterogeneous, yet a large proportion of subjects
was characterized by persistent socioeconomic adversity throughout life. The outcomes’ patterns
of co-evolution were diverse too, shedding light on the strength of their temporal links, while

revealing variable synchronicity in their temporal decline. Lastly, a conspicuous graded
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association was observed between the SEP classes and ageing trajectories, with subjects of less

advantageous SEP classes being more likely to age vulnerably.

Conclusion: Ageing is not one-model fits all process of deterioration but, rather, naturally
variable. The findings provide life course evidence for the distinct ways socio-economic forces

can shape ageing developmental courses.
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Background

A confluence of two conceptual frameworks has characterized increasing efforts to tackle
and understand the complexity of the ageing process: ‘successful ageing’, and the ‘life course
approach to health and disease’ *™°. The broad model of successful ageing (SA) ° implies
multifaceted changes. Its operationalization encapsulates several indicators of the physical,
cognitive and subjective evaluation of health, in addition to productivity and social engagements®-
°. Since its introduction in 1987, SA has advanced to incorporate a developmental perspective,
which accounts for the impact of time, (duration of) critical periods, timing and/or turning points
on the development of health and disease in later life. Of particular interest in the developmental
approach is the role of socioeconomic inequalities. People vary in their ageing, and there is
mounting evidence of the role that socio-economic forces play in generating this variation.
Framing ageing as a lifelong process above individual agency by accounting for socioeconomic
circumstances has been in speedy ascent in epidemiological social and gerontology’s studies*.

Different theoretical frameworks have been used to conceptualize the role of
socioeconomic inequalities in health, e.g. Cumulative Advantage/Disadvantaged Theory (CA/DT)
1011 and the Age as Leveler Hypothesis (AAL) 213, Simply stated, the former posits that any initial
socioeconomic relative (dis)advantage will persist and/or accumulate across a life course in a
systemic way, whereas in the latter, the sway of early socioeconomic adversity on later life health
may be superseded by e.g. biological factors, which can become more relevant in shaping health
decline.

To date, evidentiary support for CA/DT is compelling and burgeoning®'42¢. Different

studies have shown how adverse socioeconomic exposures during early life impact adult and older



84

adults through direct or indirect pathways'*?’. They have suggested a cumulative effect of
socioeconomic exposures during childhood on well-being and quality of life that is mediated by
adulthood circumstances ¢’ and possibly moderated by sex, with worse prospects for women®28,
Similarly, investigations on cardiovascular disease®® mortality risk 2° and risk of stroke!® were
explained by the duration of poor socio-economic position (SEP) throughout life?.
Disadvantageous SEP has also been linked to physical disabilities and functional deterioration??,
especially when taking the length of adversity?>~® into account. However, Sacker and colleagues
% indicated that it is possible to see the impact of early social inequalities diluting, in particular
when social mobility occurs. Evidence for convergence in health conditions among older adults,
in spite of e.g. racial inequalities®! and educational level®? supports the AAL model.

Be it CA/DT or AAL, the current consensus is that multiple mechanisms may explain the
links between socioeconomic inequalities and health in general, and ageing, specifically?6333,
Thus, the two life-course perspectives are not necessarily mutually exclusive. Recent findings
revealing substantial heterogeneity in developmental trajectories of distinct ageing outcomes
buttress the idea of multiple causal chains. These studies'®?33 have provided insights into the life-
exposures and processes underlying such heterogeneity, showing that life-long low SEP predicted
morbidity in later life!®% as well as how inter-generational social mobility impacted health
condition in older ages?®.

Most of these studies have focused either on the life-course aspects of ageing or on SA.
Despite recent endeavors®®=2° to tackle both of them simultaneously, the run of the mill in
developmental research remains the investigation of one (SA) outcome at a time, even in
multivariate settings*®. The shortcoming of such an approach is that it fails to capitalize on any

information that may be contained in the concurrency and interdependency of different outcomes.
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For example, are there distinct patterns of co-evolution among the SA variables? If yes, could they
assist in the identification and characterization of distinct processes underlying differential ageing?
Moreover, when specifically addressing the SEP impact on ageing, researchers face additional
methodological challenges. Despite the abundance of SEP indicators, they are not always
measured across the long arch of a life time, and this can obscure their inherent temporality, i.e.
stability, transience, reversibility, erratic or steady nature of changes. Add to that the fact that,
when several SEP indices are available in one study (years at school, as past SEP, and current
income as its contemporaneous counterpart), traditional multivariable models often disregard their
underlying mediating chains. Thus, tackling ageing from multidimensional and developmental
perspectives, as well as elucidating SEP’s role is challenging, ambitious, but ultimately incumbent
in gerontological research. Notably, modern statistical methods like model-based clustering
techniques have been instrumental in harnessing the complexity of longitudinal and multivariate
data information®’.

True to that, our objective was multifold. We aimed to identify life course SEP typologies
using retrospective data on several socioeconomic indicators from older individuals (age>50 at
baseline) of the longitudinal Mexican Health and Ageing Study. Several categorical SEP indices
were available at different life stages, which were amalgamated into data-driven SEP classes using
Latent Class Analysis (LCA). With the prospective data on the same subjects, multivariate ageing
trajectories with Group-Based Trajectory Model (GBTM) were uncovered based on three health
outcomes: mobility, number of non-communicable diseases and subjective evaluation of health,
all of which core constituents of Successful Ageing?®°. The advantage of the multivariate model

is that the extracted trajectories capture the evolution of each individual outcome, while
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simultaneously mapping the heterogeneity of their temporal linkages. Lastly, the links between the
unveiled life-course SEP classes and the multivariate ageing trajectories were explored.
Methods

2.1 Database

The Mexican Health and Ageing Study (MHAS) (ENASEM is the acronym in Spanish) is a
longitudinal study involving a home-based and nationally representative sample of older adults
born in Mexico in 1951 or earlier. The sample was drawn using multistage probabilistic sampling
procedures. The National Employment Survey (ENE) was the sampling frame. Participants
constituting a stratified sample representative of the national population were first interviewed in
2001 (response rate of 92%), with follow-ups in 2003 (response rate of 93%), 2012 (response rate
of 88%) and 2015 (response rate of 88.3%). The database provides detailed sociodemographic
characteristics and information about health conditions such as limitations in basic Activities of
Daily Living (ADLs) and Instrumental Activities of Daily Living (IADLS), depression, and
mobility**~44, For more information about the MHAS study we refer to Wong, Michaels-Obregon,
and Palloni*® and the Instituto Nacional de Estadistica y Geografia “°. This (The MHAS) study was
approved by the Institutional Review Boards or Ethics Committees of the University of Texas
Medical Branch in the United States, the Instituto Nacional de Estadistica y Geografia (INEGI)
and the Instituto Nacional de Salud Pablica (INSP) in Mexico. Data files and documentation are

public and available at www.mhasweb.org.

Our sample is based on 15,186 respondents at baseline. Inclusion criteria were: (i) being
50 years and over at baseline, and (ii) having been directly interviewed. We excluded dropouts (by

death or failure to follow up), and individuals without complete data for mobility, information
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about non-communicable diseases (NCD) and self-rated health. The final sample included 5,169

respondents (Figure 1).
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15186
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Individuals

Exclusions (3200):
Undirect interview — 1032
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Figure 1. Study sample size across waves.

2.2 Measures

Box 1 presents all variables, their meanings and respective operationalisations.

Outcomes. Three outcomes were considered. The mobility outcome was computed based

on questions (binary answers) indicating if the respondent had difficulty to perform any of the

eight activities displayed in Table 1. Responses “cannot do” or “does not do” were considered
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missing values (without response). Each dichotomized indicator was added to generate a sum score
(0-8). This process was repeated across waves. The number of NCD (range 0-5) was calculated in
a similar fashion. Self-rated health was evaluated as a score (1-5).

Past, intermediate and current SEP indicators. In the ENE survey, six categorical SEP
indicators were available relating to three life stages of the respondents: childhood, adolescence
and contemporaneous. These indicators covered distinct aspects of socio-economic exposure to
adversity, educational level and (self-rated) economic condition.

Additional Covariates. Information on sex, marital status, and cognitive function were
retireved. Cognitive function was evaluated using the Cross-Cultural Cognitive Examination 748,
This is a sensitive cognitive screening instrument for dementia and cognitive impairment in older
adult populations, which takes into account cultural, linguistic and educational factors. Five
domains were evaluated (verbal learning, verbal memory, visual construction, visual memory and
attention) and the sum of scores varied between zero and 80; the higher the score, the better the

cognitive function. This variable was categorized into tertiles.



Box 1. Measures and variables used in the study, valid responses and waves.
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Definition

Question

Valid response options

Mobility

About the last three months,
because of a health
problem...

Final variable - Mobility

Multivariate Outcomes

Do you have difficulty with running or jogging several
blocks?

Do you have difficulty with walking several blocks?
Do you have difficulty with walking one block?

Do you have difficulty with getting up from a chair
after sitting for long periods?

Do you have difficulty with climbing several flights of
stairs without resting?

Do you have difficulty with climbing one flight of
stairs without resting?

Do you have difficulty with stooping, kneeling or
crouching?

Do you have difficulty with extending the arms above
shoulder level?

Each dichotomic variable about mobility was summed,
for each wave, generating a score were 0 means "none
mobility dificulty" and the gradual increament
represents the number of activities that the individual
has difficulty in executing.

Non-Communicable Diseases (self-reported information)

Final variable - Number of
non-communicable diseases
(NCD)

Self-Rated Health
(Score-1tob5)

Has a doctor or medical perssonel ever told you that
you have Hypertesion?

Has a doctor or medical perssonel ever told you that
you have Diabetes?

Has a doctor or medical perssonel ever told you that
you have Depression?

Has a doctor or medical perssonel ever told you that
you have a stroke?

Has a doctor or medical perssonel ever told you that
you hawve arthritis or rheumatism?

Each dichotomic variable about specific NCD was
summed, for each wave, generating a score were 0
means "none NCD"and the gradual increament
represents the number of health condition that the
individual refered.

Would you say your health is...

yes/no
yes/no
yes/no

yes/no
yes/no
yes/no
yes/no

yes/no

Score-0to 8

yes/no
yes/no
yes/no
yes/no

yes/no

Score-0to5

Excellent
Very good
Good
Fair

Poor
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Box 1. Measures and variables used in the study, valid responses and waves (Continuation)

Definition Question Valid response options
Latent Class Analysis Components: Early, Intermediary and Current Socio-Economic Situation (SES)

Early socioeconomic situation: binary indicators

Livedinrural zone When you were living with your parents, your arural area
residence was in an urban area
House composition™ Did your residence have atoilet inside the house? No
Yes
Infant working™* Did you or any of your brothers/sisters have to drop ~ NO
out school to help your parents Yes
Food security* Did you generally go to bed hungry? No
Yes

Intermediary SES: Years of formal education
Grade of education (discrete - categorized for the None
study proposal) 1- 6 years
7 years or more
Current SES: Self-rated economic situation in the baseline (2001)
Would you say your financial situation is Excellent/Very good/ Good
Fair/ Poor

Additional sociodemographic and health characteristics covariates (baseline)

Sex Male
Female
Age How old are you in full years? (categorized for the 50 - 59 years
study proposal) 60 - 69 years
70 years and over
Marital status What is your marital status? With a partner
We divided individuals in two groups, to facilitate analys Without a partneer
Cognitive Function Cross-Cultural Cognitive Examination Classified in tercile

*Questions about childhood - considering before the individual were 10 years old

2.3 Statistical Analyses

Analysis plan

Latent Class Analysis (LCA) and GBTM are unsupervised, model-based clustering
techniques. The former addresses heterogeneity of answers to categorical questions by grouping
subjects displaying similar scoring patterns*-, whereas the latter is applied for the recognition

and visualization of different patterns of temporal change, e.g. typical or atypical courses of
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development of one or multiple outcomes®?. A conceptual account of both models, as well as the
technical details of model fitting are provided as a supplement (Appendix 1). We used LCA to
empirically derive distinct life-course SEP classes based on the respondents’ answers to indicators
of childhood, adolescence and contemporaneous socioeconomic situations. Multivariate Group-
Based Trajectory Model®® was applied to obtain data-driven, temporally dynamic classes of

multivariate ageing, which were based on mobility, NCD and self-rated health

Models selection - Latent Class analysis (LCA) and Group-Based Trajectory Model
(GBTM)

Model fitting for both methodologies is iterative, and model selection is customarily based
on statistical model-fit criteria, e.g. Akaike Information Criterion (AIC), Bayesian Information
Criterion (BIC) and entropy. Interpretability of extracted classes and their visual distinctiveness
also play a decisive role in the selection of the final models (for both LCA and GBTM). Once the
final (GBTM and LCA) model is selected, post hoc posterior probabilities of class-membership
are estimated for each individual, who are then assigned to the class for which they had the highest
posterior probability of assignment (PPA) - modal assignment®>°3, Table S1 (Appendix 2), in the
supplemental material, shows the model fit criteria used to guide the choice of the final number of
classes in LCA, whereas Appendix 3 shows similar technical elements of the GBTM’s class-

enumeration.

Profiling of LCA and GBTM latent classes — Unadjusted Analysis

Life course SEP classes and ageing trajectories were compared to several demographic and
clinical variables. ANOVA and Chi-square tests were used for continuous and categorical
variables, respectively. Unadjusted comparisons are presented in table format as supplemental

material (Appendix 4 and 5)
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Linking life course SEP and Ageing trajectories — Adjusted Multinomial Logistic

Regression

Posterior probabilities of class membership were estimated for all subjects for LCA and
GBTM. For both models, each individual can be seen as a fractional member of the extracted
classes. Because modal class-assignment disregards the probabilistic nature of class-membership,
inferences with the latent constructs are known to be biased>. Given the two sources of error-
prone modal assignments in our study (LCA and GBTM), this problem is expected to be
exacerbated. For this reason, a few ad hoc strategies were applied to incorporate classification
uncertainty while deriving the multinomial logistic regression model. First, the main independent
variables were not the life-course SEP groups themselves, but rather the subjects’ SEP class-
membership probabilities (LCA-PPAs). Second, although the modally assigned multivariate
trajectories constituted the (polytomous) dependent variable, GBTM’s estimated posterior
probabilities were used as case-weights in the multinomial regression model to account for the

uncertainty in individual-level trajectory membership®.

Sensitivity Analysis

Attrition. To warrant adequate classification accuracy of the GBTM, analyses were based
on subjects with complete data for the three longitudinal outcomes, which can potentially introduce
a threat to external validity and attrition bias. We evaluated which baseline variables were
independently linked to attrition, fitting a multiple logistic regression model on the whole sample
(Appendix 5). Results of all sensitivity analyses are provided in the appendices. They are

summarized in the results section and their implications addressed in the discussion.
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Statistical analyses were conducted using Stata version 15.1 (StataCorp, College Station,
TX) and SAS version X.X (SAS Institute, Cary, NC). Trajectory graphics and Forest plots were

made using the package ggplot2 from R version 3.5.2.

Results

Life course SEP - Latent Class Analysis

Increasing the number of latent classes provided a marginally better fit to the data (TS1).
However, with more than 6 classes, the size of the classes became prohibitively small, and
heterogeneity of the latent profiles was not improved. Thus, a model with 6 latent classes was

selected.
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Figure 2. Profile probability plot illustrating six subgroups (with estimated sizes) identified
from the responses to the SES items. The y-axis captures the probability of selecting the provided

answer category (x-axis).

Figure 2 shows the profile probability plot for the final LCA model (6 classes). On the y-
axis is the probability for selecting the item’s category displayed on the x-axis. For instance, for
the question of whether the respondents (or their siblings) had to drop out of school to work as
children — Child labor - the plot shows the probability of subjects answering ‘yes’ for each

extracted class.
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A variable picture of life course SEP emerged, characterized by several cross-combinations
among its indicators. The place of residence during childhood to some extent linked to the
absence/presence of a toilet, which gave rise to a dichotomy with most respondents falling in either
rural (classes 2, 5 and 6) or urban areas (1, 3 and 4). For the other items, the separation was less
clear-cut. A high probability of having suffered socioeconomic adversity in infancy, as measured
by child labor and hunger, was characteristic of two rural classes (5 and 6). For them, the long arm
of unfavorable childhood circumstances reached through adolescence into adulthood: a poor
educational level and self-rated SEP afflicted both classes and in particular class 6, whose members
were also illiterate. Notably, the largest class 2, also rural, deviated from this pernicious pattern of
poverty. Although educational level and current SEP seemed only marginally better off than its
counterparts (rural classes 5 and 6), members of class 2 were less exposed to childhood hardships.
Urban class 1 had the most beneficial profile: characterized by safe childhood environment,
highest educational attainment and contemporaneous self-rated financial situation. Curiously,
respondents from the urban class 4 and rural class 5, despite being indistinguishable in their
response patterns for intermediary and current SEP questions, came from opposite childhood
conditions, with the former seemingly having had a better start. Lastly, the smallest class 3
emerged as the odd one out. A substantial proportion of its members worked as children and
experienced hunger but, along their life course, they seemed to have attained a better educational
level (almost half had higher education) and the self-rated financial situation was only second-best

to class 1.

Based on these configurations, the life course SEP classes were termed:

Class 1: Urban and safe (15.9%)
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Class 2: Rural and safe (24.5%)

Class 3: Social mobility - redirection (6.7%)

Class 4: Urban adversity (13.6%)

Class 5: Long arm of childhood adversity | (23.1%)

Class 6: Long arm of childhood adversity Il plus illiteracy (16.2%)

The life course SEP classes differed in several socio-demographic features (see Appendix
2). In a nutshell, the most advantageous classes, 1 and 3, had younger subjects, with 70.4 and 71.2
percent of adults between 50 and 59 years old in the baseline and a smaller prevalence of arthritis
and pain. By contrast, the adversity classes (4, 5 and 6) were characterized by a higher proportion

of older individuals with hypertension, diabetes and respiratory illness

Multivariate Ageing Trajectories

Model-fit statistical criteria plots® are available in Appendix 3. A final number of 8 classes

was selected to capture the underlying heterogeneity and which showed a good fit to the data.

Figures 3 (a to c) show the multivariate trajectory plots. Important: the color-coding maps
the temporal linkages of the three outcomes where each color relates to ONE multivariate latent
class. For instance, subjects assigned to the worst multi-trajectory (red) had at the outset poor
mobility average scores which gradually deteriorated over the years; the highest average in NCD
(which similarly worsened); and the highest average self-rated health (the higher the score the
poorer the subjective evaluation of health), whose course suggests temporal stability, but this is
possibly a manifestation of the scale’s ceiling problem (all self-rated health trajectories have

average values >3). On the other side of the joint developmental spectrum, subjects assigned to
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the dark green trajectory showed healthy and stable paths for all three outcomes, with self-rated

health even improving at the end of the follow-up (more to that later).
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From all three outcomes mobility emerged as the most discriminatory, as evident in the
little overlap among classes and a high level of heterogeneity in level and shape of temporal
progressions. Except for two anomalies (orange and yellow, and to a lesser extent the purple
trajectory), monotonicity characterized the loss of mobility in all remaining classes, reflecting
functional decline in ageing, though at different rates and with distinct time-line locations of
when their deterioration set-off. For NCD and self-rated health, by contrast, extracted
trajectories were less distinguishable from each other (except for the two extreme ones).
Despite the discriminatory upper hand of the mobility scale, the three outcomes behaved in
lockstep fashion over time. This is apparent in the same rank ordering of the trajectories across
the outcomes as well as in the mirror-reflection of their patterns of stability and change. Of
note, the timing of upward deflections within the same multivariate trajectory was not always
the same for the three dependent variables, e.g. in the blue trajectory 3, an increase in NCD
precedes and foreshadows the subsequent mobility decline (NCD announcement). An
indication of similar temporal precedence is suggestive in trajectory 2 (Healthy ageing), with
mobility scores still relatively stable, while a minor increase in the average NCS is detectable.
Lastly, figure 1d shows the relative (crude) frequencies of the life course SEP classes
conditional on the multivariate trajectories. A gradational picture emerged: the representation
of adverse SEP classes increased steadily from the healthier to more vulnerable ageing
trajectories, whereas an equally impressive decreasing gradient was observed for the most
advantageous SEP, hinting, as expected, at an over-reaching impact of life course SEP on

ageing (more to that later).

Ageing trajectories 1 (Successful ageing) and 2 (Healthy ageing)

The highly functional trajectory 1 was a very small group (3.1%), for which the

debilitating ageing process, e.g. loss of mobility, was not yet manifest. Its counterpart, the
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relatively healthy trajectory 2 and the largest in size (28.2%), showed initial signs of
deterioration in particular of NCD. Both trajectories were composed of a majority of men (60.8
and 60.4%, respectively), and younger individuals (70.2% and 72.5% between 50 and 59 years
old in the baseline, respectively), with better cognitive function, lower prevalence of chronic
diseases, pain and self-reported falls in the previous year, with baseline as reference (2001).
Curiously, the most peculiar difference between trajectories 1 and 2, besides an indication of
morbidity onset with an initial upward inflection of NCD trajectory for the latter, was self-rated
health. The marked SRH improvement for trajectory 1 may possibly be an indication of the U-
turn phenomenon: when adults after their fifties recapture their well-being which affects their

self-perception of health®,

Ageing trajectories 3 (NCD announcement) and 6 (Usual ageing)

In both of these trajectories, a substantial decline in overall mobility was observed over
the years which was accompanied by an increase in NCD and deterioration of self-rated health.
Trajectory 6 had a marginally worse average course of 3 in all three outcomes. The main
distinction between them was the location of the inflection point: trajectory 6’s preceded 3’s
along the timeline. Important: their parallel mobility slopes should not be (mis)interpreted as
equal paces of deterioration, since this occured for the latter over a period of 9 years (whether
gradually or swiftly remains undetermined) and for the former over three years. Furthermore,
the earlier point of inflection of NCD in trajectory 3 (blue), occurring before that of the mobility
path, is suggestive of a mediation chain of events, i.e. he increase in the number of chronic
diseases was accompanied by a lagged loss of mobility®’. In general, these two trajectories had
comparable profiles, with 6 being slightly worse-off: the proportion of females (59-60.4%) and

age composition (45.3% and 48.8% with 60 years or older at baseline) for trajectories 3 and 6
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respectively. Less than 30% of the sample presented cognitive classification in the best tertile

and around 36% of them had hypertension.

Ageing trajectories 4 (adaptive resilience), 5 (mobility recovery) and 7 (unsustainable

recovery)

These three trajectories showed some anomalies in the mobility temporal progressions.
Trajectory 4, which had a good start in mobility and SRH, quickly deteriorated in both,
thereafter marginally improving in SRH and, after some stable period, also improving in
mobility. This led us to consider that its subjects were possibly more resilient in coping with
the ageing process. The considerable improvement in mobility scores for both 5 and 7,
following a bad start, posed some interpretational challenges. However, the major recovery in
mobility scores (second wave) in trajectory 7 was not sustained, as mobility average level
returned to the value observed at baseline. Individuals assigned to trajectory 5 were at baseline

younger (50-59: 65.3%) than those assigned to trajectory 7 (35% 74 years or more).

Ageing trajectories 8 (vulnerable ageing)

Making-up ca. 10% of the sample, older adults in the vulnerable ageing trajectory had
the most disadvantageous profile: both in terms of the longitudinal paths with the worst onset
values for all ageing outcomes, e.g. multimorbidity, accompanied by deterioration, as well as
in their individual characteristics. The group was the oldest (70+: 12.8%), with a higher
prevalence of women (80.2%), the lowest cognitive score and highest prevalence of chronic
conditions (63.1% reports hypertension at baseline, 23.6%, diabetes, and 45.6%, arthritis)
including self-reported falls in the previous years. They also lived without partners. Detailed

results of demographic characteristics and ageing indicators are displayed in Appendix 4.

Linking life course SEP and ageing trajectories — Multinomial logistic
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Figure 4 shows a forest plot with risk ratios (RRs) and 95% CI conveying independent
links between the life course SEP categories and the ageing trajectories. Reference groups for
the interpretation of the RRs are given. To facilitate interpretation, consider for instance
trajectory 2 (Healthy ageing). The point estimate RR for SEP 1 (PPA of life course SEP class
‘urban and safe’) compared to the reference group SEP 6 (PPA of life course SEP class ‘the
long arm rural adversity with illiteracy’) was 10.51. Hence, subjects assigned to the urban and
safe life-course SEP 1 were 10.5 times more likely to age healthily (trajectory 2) than
vulnerably (trajectory 8), once compared to subjects in the most adverse SEP class 6. Similarly,
the chances for males to be assigned to all ageing trajectories (with vulnerable ageing,
trajectory 8, as reference) were substantially higher compared to females and followed an
ordered pattern, with RRs decreasing from 7.33 in the trajectory 1 to 2.14 in trajectory 7. The
impact of cognitive levels on trajectories membership was inconclusive except for the
successful ageing (trajectory 1) and mobility recovery (trajectory 5). Subjects with higher
cognitive function were more likely to be assigned to these two trajectories. Finally, the overall
gradient of the distribution of life course SEP conditional on the ageing trajectories (figure 3)
was confirmed in the adjusted model. SEP gradational patterns were discernible within and
between classes. In the former case, the RRs decreased bit by bit from SEP class 1 to 5 relative
to the reference SEP 6 for all trajectories, except number 7, (unsustainable recovery), whereas
comparisons of these graded patterns from trajectory 1 to 7 showed a steady decrease in RRs’

magnitudes.
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Figure 4. Risk ratio and 95% confidence intervals for each multivariate ageing trajectory in
reference to Vulnerable Ageing Trajectory (Traj 8) and respective factors associated, estimated by the
multinomial regression model.

Note: The reference categories were “Long arm of rural adversity plus illiteracy” for Life course SES
classes. The first tercile of cognitive evaluation was considerate the reference, as “Lower cognitive function”. Oldest
individuals (70 years or more in the baseline), and Female.
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Discussion

This study aimed for a temporal characterization of: 1. socio-economic position across
life and 2. multidimensional ageing in older adults. For this purpose, mixture modeling
techniques were applied in two instances: LCA was used to unveil developmental SEP classes
by clustering subjects with similar responses to SEP indicators of earlier and contemporaneous
life; and GBTM was applied to uncover multivariate ageing trajectories based on longitudinal
information of three health outcomes: functional mobility, morbidity (NCD) and self-rated
health (SRD). In the ensuing lines we address important findings of each analysis and their
individual merits, before tackling the insights obtained from linking the life course SEP classes

and ageing trajectories.

Life course SEP

Life course scholars are increasingly grappling with the idea that the predictable patterned life course

is eroding as both normative ideal and empirical reality

(Linda K Georgel)

SEP, like ageing, is many-sided. Several measures are routinely used to quantify it: e.g.
economic or material wealth (resources, income), education, occupation, social status, prestige
and political power. All of them capture distinct nuances of SEP and are, thus, not directly
interchangeable. They are, however, aliased to varying degrees, introducing confounding
issues. Mutually adjusted regression models are routinely applied to correct for confounding,
but as recently shown in the specific context of SEP, this approach underlies a common

methodological problem known as the mutual-adjustment fallacy®. In brief, the interpretation

1 Age structures, aging, and the life course. In K. Ferraro - Gerontology: Perspectives and
issues. 2013
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of the regression coefficients of multiple SEP measures as unique ‘independent effects’ should
be done with caution as they do not account for the shared information they provide. Moreover,
the confounding and associated adjustment fallacy can be particularly difficult to handle when
considering a life course perspective as SEP indices are knowingly entangled in mediation
chains.

We circumvented this methodological trap by combining the available SEP indicators
across a life span to empirically derive SEP typologies. This approach allowed for an
unprecedented glimpse into variable pattern stability and change in socio-economic
deprivations and adversity (or lack thereof) in Mexico. More than half of the sample (52.9%)
exhibited SEP developmental profiles well aligned to the tenet of the long arm of childhood
(SEP classes 1, 5 and 6). For these subjects, social rigidity characterized their life-cycle
transitions as either early advantages or disadvantages seemed to have persisted, accumulated
and possibly compounded over time. The remaining classes deviated, in degree and kind, from
this structurally constrained norm. Notably, residence in rural areas was not necessarily equated
with childhood deprivation (class 2, rural and safe). Moreover, a start in urban areas, without
any apparent sign of socio-economic adversity - based on the available indicators - was not
translated into better educational attainment during adolescence and/or into adulthood
opportunities (class 4, urban adversity). Importantly, although observed in a small proportion
of subjects (6.7%), the life course SEP category class 3 (redirection) hinted at upward social
mobility. The members of this class were at higher risk of hunger and own (or sibling’s”) labor
as infants. The SEP features of their later life stages, however, suggest that educational
accomplishments may have attenuated the negative impact of abject childhood.

Summing up, SEP classes 1, 5 and 6, which were characterized by lifelong systemic
trends of either poverty or wealth, provided evidentiary support for CA/DT. Class 3

(redirection) offered some indication for AAL, while the two remaining classes 2 and 4 (rural
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and safe, and urban adversity) did not strictly fit into any of the two conceptual models. Hence,
the findings allowed not only for both life course theories to be accommodated (CA/DT and
AAL), but also raised the possibility of other theoretical models being at play. One may
consider that the deviant CA/DT classes 2, 3 and to a lesser extent 4, are possibly visible
reminders of additional shapers of developmental history, herein not directly measured, e.g.
life style and human agency.

One of the potential usefulness of mixture modeling techniques, as suggested by
Hickendort et al®®, is that they can help “identifying subgroups of individuals for whom different
theories apply ... [therefore] it avoids the need to specify a single homogeneous theory for all
individuals”. Taken together, our findings make this line of thought rather cogent. That said,
there are, to date, a few theoretical models that attempt to subsume distinct life course
perspectives in a comprehensive manner, e.g. the Cumulative Inequality Theory (CIT)®® and
the life-course Canalization Framework® . Both of them center-stages the interplay between
individual choices, resilience and human agency on the one hand, and distinct patterns of life
long accumulation of resources, opportunities, constraints, on the other. CIT’s proponents
posit, among others, that advantages/disadvantages are not polar opposites of the same
continuum, but rather distinct phenomena. In this light, CA/DT’s framework becomes too
restrictive in their basic tenet of cumulative advantage vs. disadvantage!!. Instead, CIT gives
prominence to patterns of accumulation which can vary in magnitude, onset and/or length,
continuity or intermittency of exposures to advantages/disadvantages. Similarly, according to
the life-course canalization framework®, the unfolding of individual paths in the life course
landscape can be directed, or constrained, i.e. canalized by age-graded societal and institutional
barriers. Individuals navigate their own developmental landscape, some with more
agency/resilience than others, in such a way that the sequence of events along their paths also

depends on the preceding states.
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Overall, our results endorses the idea gathering steam in epidemiological/ social
sciences, that “there has been a shift from homogeneity, developmental continuity and
universality of developmental processes, to heterogeneity, discontinuity and context specific

development” 2,

Multivariate ageing trajectories

“The most important characteristic of the aged is their diversity”

(Joseph Quinnz)

Clustering individuals by the changing dynamics of physical, clinical and subjective
health parameters generated a developmental picture of their individual progressions and
temporal linkages. For a minority of subjects (trajectory 1 - successful ageing), health decline
was not yet manifest, with stability being the main feature of the outcomes’ developmental
paths (with exception of the SRH improvement). All other trajectories showed signs of
deterioration, but differing in their starting levels, timing and paces of decline as well as
patterns of co-evolution. Functional mobility (FM) emerged as the most discriminatory
parameter. Nonetheless, the rank ordering of mobility onset values and timing of temporal
changes were paralleled by those of the NCD and SRH. Time-lagged chains of co-occurrence
were recognized for some classes: the onset of chronic disease preceded loss of functional
mobility for trajectory 3, NCD announcement, and suggestively for trajectory 2 —healthy
ageing. This observation lends support to the idea that (multi)morbidity predicts physical
decline and loss of independence®®, possibly mediating the association between

pathophysiological processes and impaired physical function. The trajectories usual ageing (4)

2 Attitudes of professionals toward the aged In G. Maddox (Ed.), The Encyclopaedia of Aging. 1987.
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and adaptive resilience (3), however, deviated from this mediational picture. For them,
temporal precedence could not be established, as only concurrency in patterns of NCD/FM
change was detected. Failing to ascertain whether an increase in NCD came before mobility
decline or vice-versa, or whether they happened simultaneously, may be attributable to the
coarse granularity of the timeline. An alternative explanation is also feasible. The concurrency
in developmental paths corroborates the hypothesis of a bi-directional association between
multimorbidity and functional impairment®®. This hypothesis contends that functional
impairment and morbidity have common underlying causal processes, e.g. biological ageing,
sharing similar risk factors and pathophysiological pathways. Therefore, instead of only a uni-
directional mediating path, the link between morbidity and mobility could be further
represented by feedback loops which capturie the entanglement of the two outcomes in a
vicious circle of mutually exacerbating influences®.

All in all, the attained visual mapping engendered a better understanding of the co-

evolution of these three health outcomes in their nuanced and variable synchronicity.

SEP life course and ageing trajectories: A pervasive gradient

All particulars become meaningless if we lose sight of the pattern they jointly constitute

(Karl Polanyi3)

A mosaic constellation of SEP items across the life course yielded temporally dynamic
typologies. These classes were non-linear, multidimensional and qualitatively different in their
make-up. They did not constitute a uni-dimensional SEP continuum, but were, for the sake of

convenience, gradably ordered to explore their links to ageing trajectories. The latter

8 The Great Transformation: The Political and Economic Origins of Our Time. 1944,
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represented also heterogeneous, multivariate longitudinal profiles, debunking the perception of
ageing as one-model-fits-all pattern of steady, progressive decline. They too were qualitatively
ranked from successful to more vulnerable. Lastly, when linking the SEP and ageing constructs
a conspicuous graded relationship surfaced: the risk for being assigned to better-off ageing
trajectories, compared to the vulnerable one, decreased steadily from the most to less
advantageous SEP classes, even after adjustment for known risk factors for senescence such as
chronological age and sex. This graded pattern was not limited to the most successful ageing
group (trajectory 1), but persisted across several ageing clusters, decreasing in magnitude (and
statistical significance) from trajectory 1 (successful ageing) to trajectory 7 (unsustainable
recovery) in a regular fashion.

An inverse gradient between socio-economic factors and health is not new, having been
often and widely observed ®. Moreover, like a dose-response association, a graded one hints
at causality. Yet, despite the long-established SEP-health link, the mechanics of this causal
relation are yet to be fully elucidated. Scope and space constraints preclude us from describing
in details current mechanisms addressing the causal association®. Briefly, the Status Anxiety
Hypothesis, for instance, suggests that the link between SEP and (premature) ageing is
mediated by systemic inflammation resulted from chronic exposure to psycho-social stress®.

Our findings are, thus, an addition to the ever-increasing body of evidence for a SEP-
health relation, specifically for its inverse, graded nature. An intriguing feature of our results,
however, is worth mentioning. In a separate analysis, many of the individual SEP indicators
were independently linked to ageing trajectories membership (Appendix 6), but the graded
association was to some extent diminished. It was only when combining the SEP information
across distinct items (over a life course) that the gradational nature of this link was more
discernable. The mutual-adjustment fallacy®® may underlie this discrepancy. At the same time,

the emergence of a patterned gradient for the integrated SEP classes loosely evokes the
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Complexity Theory 7. According to it, complex systems cannot be reduced to the sum of their
constituent parts. Instead, they are a result of a large number of non-linearly, continuously
interacting components. Complex systems’ “emerging properties depend more on the
interdependency of the elements than on the behavior of individual components’®’, generating
spatially and temporally coordinated patterns of collective behaviors/factors®,

The ‘complex system’ interpretation, though academic is not farfetched. The
association between health outcomes and socio-economic determinants is known to be dynamic
and interactive®, reflecting long and intricate interplay between adaptable and modifiable life
styles, individual choices, structurally generated constraints and epigenetic mechanisms. For
this reason, researchers are becoming increasingly aware of the limitations of traditional
epidemiological models of causality to study population health and complex diseases, which is
why the need for adopting a complex systems approach has been advocated™. The results of
all sub-analyses, from the unveiled heterogeneity of both life course SEP and ageing profiles

to the regularity of the graded association, lend credence to this, to date, yet fringe movement.

Limitations

Retrospective data, dating back more than 40 years, are inescapably affected by recall
bias. To minimize it, we used information only from questions asked at baseline (2001),
avoiding those of later waves, which may be more prone to recollection slips. Furthermore, the
analytical sample entailed only individuals with complete longitudinal data. The exclusion of
subjects lost to follow-up (66% of the original survey sample) introduced attrition bias, as well
as posing a threat to the study’s external validity. Results of the sensitivity analyses indicated
that male, individuals 60 years and older at baseline, with lower cognitive function, more

chronic conditions and reporting pain were linked to drop-out (Appendix 5). Additionally,
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childhood indicators and educational level were also related to attrition during the follow-up.
Attrition was, thus, likely affected by socioeconomic forces. Still, a larger dropout rate for
subjects socio-economically more vulnerable was not enough to dilute the SEP impact on the
developmental paths of the measured individuals.

Lastly, readers should refrain from reifying the latent subgroups, as they do not

represent true entities, but rather longitudinal features of the data.

Final Remarks

The applied SEP indices, health outcomes and the time scale were limited in their
numbers and reach. Ageing, in its totality, remains imponderable. Nonetheless, in combination,
these coarse variables reinforce the notion that highways to older ages can be diverse and
intricate. For some, the paths were characterized by a gradual slide-down, for others by a much
steeper descent, with a few turns, some twists. For most of them, though, the developmental
courses were still fraught with unsurmountable obstacles.

Ferraro’* claimed that the concept of modifiability of ageing processes is directly linked
to the heterogeneity of populations, this latter being the primary evidence that ageing
developmental paths can be deliberately altered via actionable interventions. In this light, the
unveiled functioning/mobility trajectories and their tandem evolution with NCD and self-rated
health provide evidentiary support for directing social policies to habitation, social security and
transportation. Policies should foster mobility freedom and practice of physical activities of the
older population, promoting healthy environment in cities and communities, with special
attention to deprived zones. Examples of how this could be attained are numerous: the presence
of sidewalks suitable for walkability, age-friendly traffic parameters, free public transportation

and secure neighborhoods’>"3, In this regard, a lot has been done in Mexico in the last years®,
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but policies could be improved to benefit specific groups, e.g. individuals in socioeconomic
disadvantage as predicted by The Action Plan for Ageing Attention/Care (Programa de Accion
Atencion al Envejecimiento)’. This Government strategy also included theoretical concepts of
heterogeneity on ageing process.

The stretch of unfavorable SEP throughout life and its marked link to worse-off ageing
profiles hint at the rigidity of the Mexican ‘institutionalized path dependencies .
Disadvantageous initial SEP conditions, which may persist and accumulate over time, may
imprint individuals in such a way as to curtail their life chances and compensatory agency to
overcome societal constraints. Alas, public policies aimed at reducing social inequalities
remain a challenge for Latin American countries, making it difficult to break the vicious cycle

of poverty perpetuation/accumulation across a life time”®.
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APPENDIX 1 — Description of Latent Class Analysis and Group Based
trajectory Models

Latent Class Analysis (LCA) and Group Based Trajectory Model (GBTM)

Latent Class Analysis. LCA is statistical technique increasingly used for research of
social/health concepts, which are difficult to observe directly and are characterized of multiple
facets, requiring measurement of multiple (categorical) variables®™. LCA capitalizes on the
heterogeneity of answers to several categorical variables, clustering subjects in non-directly
observable sub-groups with similar responses patterns.

Multivariate Group Based Trajectory Model. GBTM clusters individuals sharing
similar patterns of stability and change of outcome(s) over time (latent trajectories). The
advantage of the multivariate version of GBTM* is that, besides identifying individual
trajectories of each outcome separately, it also describes their (distinct) patterns of joint
evolution.

Model Fitting for the retrospective (LCA) and prospective data (GBTM)

For LCA, models with 2 up to 7 classes were fitted (Table S1). The model fitting for
GBTM was more complex, involving several in-between steps. First, number of latent
trajectories was established (class-enumeration) using a supportive R-code that compiles fit-
indices for several models with different number of latent classes (Fit-criteria Assessment Plots
— F-CAP)®. For this purpose, models with increasing numbers of classes were run (1 to 10), all
of which with cubic polynomials. The resulting FCAPs are available in the appendix, as
supplemental material (Appendix 3).

Briefly, FCAPs are automated graphs displaying how eight goodness-of-fit and model-
adequacy criteria change as a function of increasing number of latent classes. Censored Normal
was used as link function for mobility and self-rated health and Zero-inflated Poisson for
number of non-communicable diseases. After class-enumeration, the order of the polynomials
determining the trajectories’ level and shape was established by pruning non-significant higher
polynomials (higher p-values - e.g. 0.15- were occasionally accepted, once deletion of the
higher orders deteriorated the BIC).

Longitudinal data without a natural starting point (e.g. birth) can be characterized by
substantial onset variability. If this is, in turn, the dominating data feature, mixture models may
underperform in their shape-detecting capabilities. As a result, data partitioning will be
dominated by level, instead of shape, yielding flat, sparse, parallel trajectories, and process
heterogeneity in the longitudinal data may go undetected. Fitting univariate GBTM to the
mobility and SRH scores indicated that this was the case for both outcomes.

When level variability is the dominating data feature, Heggeseth et al.® suggested
removing level by subtracting the within-individual mean score from all within-individual
observations. Our ad hoc strategy to circumvent the problem of sparse data partitioning
involved, similarly, disentangling, as a first step, shape from the longitudinal data of an
outcome variable by centering the scores. The vector of subject specific scores ¥; were
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centered, i.e. the scores were subtracted from the individual’s average over the time points (

y, = t{l Z?:lyi ), previous to model fitting. Let A; = I,,— t,-‘lltiltTl_ be the centering matrix.
The vector of centered scores for subject i can be obtained by C; = A;Y; ®. We centered scores
for both Mobility and Self-rated health. Different from Heggeseth et al.®, centered values were
then coupled back to the original ones by using the multivariate version of GBTM. Thus, for
both mobility and SRH the original and centered scores were amalgamated in the multivariate
GBTM (for both the Censored Normal distribution was applied as link function), together with
NCD scores. Model fitting proceeded as previously described.
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APPENDIX 2 - Fit-criteria for Latent Class Analysis

Table S1. Fit-criteria assessment indices of
Latent Class Analysis.

Group AIC BIC Entropy
2 708.19  806.45 0.76
3 590,55  760.86 0.67
4 282.74 485.8 0.61
5 191.69  447.16 0.60
6 165.26  473.13 0.57
7 153.89 514.16 0.59
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APPENDIX 3 - Fit-Criteria Assessment Plots — Group-Based Trajectory
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Table S3. Fit-criteria assessment indices for Multi-Trajectory Groups.

Group AvPeFr)zige Assigned Estimated AIC BIC
2 0.95 38.69%  48.83% -148905.28 -149052.7
3 0.92 13.79% 26.29% -146763.53 -146979.7
4 0.90 11.24% 16.06% -145439.99 -145724.9
5 0.88 7.22% 14.93% -144523.57 -144877.3
6 0.89 1.00E-04  3.21% -143497.42 -143919.9
7 0.89 6.52% 3.32% -142813.25 -143304.5
8 0.89 4.72% 3.19% -141809.65 -142369.7
9 0.90 480E-02  2.72% -140508.84 -141137.7
10 0.89 5.01E-02  0.02% -140457.66 -141155.3
8** 0.89 3.07% 3.07% -141498.20 -142271

*Average Posterior Probability of Assignment

**After polynomial order's refinement
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APPENDIX 4 - Distribution of Mexican older adults by life course Socioeconomic position profile.

Table S2. Life course SES classes profile.

Urban and safe Social mobility Rural and safe Long arm of urban  Long arm of rural Long arm of rural Total p values
n % n % n % n % n % n % n %
Total 824 15.9 344 6.7 1268 24.5 703 13.6 1192 23.1 838 16.2 5169 100
Sex
Male 365 44.3 157 45.6 513 40.5 252 35.9 574 48.2 322 38.4 2183 42.2  <0.001
Female 459 55.7 187 54.4 755 59.5 451 64.2 618 51.9 516 61.6 2984 57.8
Age group
50-59 580 70.4 245 71.2 721 56.9 529 61 768 64.4 432 51.6 3175 61.4  <0.001
60 - 69 209 25.4 90 26.2 437 34.5 240 34.1 354 29.7 293 35 1623 31.4
70 and over 35 4.3 9 2.6 110 8.7 34 4.8 70 5.9 113 13.5 371 7.2
Current marital status
In a relationship 604 73.3 257 74.7 969 76.4 511 72.7 924 77.5 600 71.6 3865 74.8 0.018
Alone 220 26.7 87 25.3 299 23.6 192 27.3 268 22.5 238 28.4 1304 25.2
Year of education (mean) 10.8 (3.7) 7.8 (6.4) 4 (4.4) 4.1 (2.2) 3.6 (3.3) 0.25 (1.5) 4.6 (4.8) <0.001
Cognitive Function
1st tercil 77 9.3 70 20.4 479 37.8 200 28.5 402 33.7 561 67 1789 346  <0.001
2nd tercil 184 22.3 103 29.9 454 35.8 266 37.8 490 41.1 206 24.6 1703 33
3rd tercil 563 68.3 171 49.7 335 26.4 237 33.7 300 25.2 71 8.5 1677 32.4
Hypertension
Yes 264 32.6 115 34.2 426 34.9 275 39.7 451 38.7 305 38.1 1836 36.5 0.018
Diabetes
Yes 73 9 33 9.8 117 9.6 84 12.1 145 12.4 89 11.1 541 10.8 0.089
Stroke
Yes 5 0.6 3 0.9 21 1.7 12 1.7 21 1.8 18 2.2 80 1.6 0.126
Heart attack
Yes 17 2.1 7 2.1 20 1.6 16 2.3 26 2.2 21 2.6 107 2.1 0.777
Respiratory illness
Yes 39 4.8 14 4.2 56 4.6 40 5.8 78 6.7 58 7.2 90 1.8 0.051
Cancer
Yes 21 2.6 6 1.8 12 1 8 1.2 24 2.1 19 2.4 90 1.8 0.051
Arthritis
Yes 113 14 51 15.2 233 19.1 124 17.9 253 21.7 188 23.3 962 19.1  <0.001
Pain

Yes 227 27.6 111 32.4 493 38.9 310 44.1 536 45 419 49.8 2093 40.5 <0.001
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APPENDIX 5 - Distribution of Mexican older adults by Multi-trajectory profile.

Table S4. Trajectories profile.

Adaptative
resilience Total p value
n %
Total 158 5,169 100
Sex
Male 96 60.8 880 60.4 266 41 186 34 173 329 298 39.6 179 324 105 19.8 2183 42.2  <0.001
Female 62 392 576  39.6 383 59 361 66 352 671 454 60.4 373 67.6 425 80.2 2986 57.8
Age group
50-59 111 70.2 1056  72.5 355 54.7 360 65.8 343 65.3 385 51.2 313 56.7 252 47.6 3175 61.4 <0.001
60 - 69 39 247 341 234 243 37.4 152 27.8 154 293 285 37.9 199 36.1 210 39.6 1623 31.4
70 and over 8 5.1 59 4.1 51 7.9 35 6.4 28 533 82 10.9 40 7.2 68 12.8 371 7.2
Latent Class - Life long SES
Urban low risk 55 3438 358 24.6 100 15.4 67 12.3 61 11.6 101 13.4 49 89 33 6.2 824 15.9 <0.001
Scholar ascension 20 127 118 8.1 56 8.6 29 53 34 6.5 44 5.9 19 34 24 45 344 6.7
Rural low risk 33 209 370 25.4 165 25.4 140 25.6 123 234 177 235 144 26.1 116 21.9 1268 24.5
Educational lack 33 209 118 8.1 56 7.6 29 5.3 34 6.5 44 5.9 19 34 24 45 703 13.6
Lost childhood 19 12 187 12.8 92 14.2 80 14.6 63 12 96 12.8 87 15.8 79 149 1192 23.1
Rural illiteracy 8 5.1 163 11.2 96 14.8 93 17 99 18.9 139 18.5 111 20.1 129 243 838 16.2
Current marital status
In a relationship 120 76 1159 79.6 466 71.8 419 76.6 393 74.9 540 71.8 409 74.1 359 67.7 3865 74.8 <0.001
Alone 38 241 297 204 183 28.2 128 234 132 251 212 28.2 143 259 171 323 1304 25.2
Baseline health conditions
Cognitive Function <0.001
1st tercil 26 165 420 28.9 234 36 211 38.6 178 33.9 276 36.7 210 38 234 442 1789 34.6
2nd tercil 44 28.8 433 29.7 227 35 187 34.2 164 31.2 74 36.4 186 33.7 188 35.5 1703 33
3rd tercil 88 557 603 414 188 29 149 27.2 183 349 202 26.9 156 28.3 108 20.4 1677 324
Hypertension
Yes 27 174 251 179 226 36.4 227 42.8 239 46.1 267 36.3 267 49.4 332 63.1 1836 36.5 <0.001
Diabetes
Yes 2 13 59 4.2 57 9.2 62 11.7 67 12.9 108 14.7 62 114 124 23.6 541 10.8 <0.001
Stroke
Yes 0 0 6 0.4 5 0.8 9 1.7 15 2.9 9 1.2 8 15 28 53 80 1.6  <0.001
Heart attack
Yes 0 0 13 0.9 7 11 8 1.5 23 4.5 11 15 15 238 30 5.7 107 23 <0.001
Respiratory illness
Yes 4 2.6 45 3.2 23 3.7 33 6.2 42 8.1 34 4.6 44 8.1 60 11.4 285 5.7  <0.001
Cancer
Yes 1 0.7 15 11 7 1.1 10 1.9 10 1.9 17 2.3 16 3 14 27 90 1.8 <0.001
Arthritis
Yes 13 8.4 73 5.2 98 15.8 102 19.2 138 18.2 134 18.2 164 30.3 240 45.6 962 19.1 <0.001
Pain
2001 24 152 280 19.2 218 33.6 231 42.2 324 618 273 36.5 332 60.1 411 77.6 2093 40.5  <0.001
2003 38 241 236 16.2 195 30.1 293 53.6 270 514 311 41.4 242 43.8 390 73.6 1975 382  <0.001
2012 17 108 250 17.2 208 325 272 49.7 174 331 429 57.1 304 55.1 376 70.9 2030 39.3 <0.001
2015 7 4.4 261 179 293 45.2 216 39.5 178 33.9 421 56 286 51.2 399 753 2061 39.9 <0.001
Fall in the last 2 years
2001 37 234 345 237 204 31.4 184 336 208 39.6 265 35.2 264 479 265 50 1772 343  <0.001
2003 51 323 338 232 217 33.4 207 37.8 191 364 285 37.9 212 386 281 53 1782 345 <0.001
2012 46 291 473 325 292 45 281 51.4 202 38.5 405 53.9 295 53.4 320 60.4 2314 44.78 <0.001

2015 60 38 514 353 341 52.6 269 49.2 255  48.6 418 55.6 325 58.9 356 67.2 2538 49.1 <0.001
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APPENDIX 6 — Attrition Analysis

TS 6. Distribution and logistic regression models to evaluate factors associated with attrition.

n % OR 95%Cl OR(adj) 95%Cl
Total 13,595 100
Attrition
No 5,169 33.4
Yes 10,307 66.6
Sex
Male 5,761 42.0 Ref
Female 7,879 58.0 1.01 0.94;1.09 0.72 0.66;0.79
Age group
50-59 5,683 47.4 Ref
60 - 69 3,679 30.7 1.60 1.47;1.74 1.69 1.53;1.87
70 and over 2,624 21.9 7.69 6.81;8.68 7.28 6.33;8.38
Residencial area
Urban 7,378 60.1 Ref
Rural 4,891 39.9 1.11 1.03;1.19 1.30 1.17;1.44
Toilet inside the house
Yes 9,026 65.8 Ref
No 4,696 34.2 1.11 1.03;1.19 1.11 1.00;1.24
Dropout the school to work
No 3,979 32,5 Ref
Yes 8,252 67.5 1.12 1.04;1.20 1.15 1.04;1.26
Hunger episode before 10 years old
No 5,114 41.6 Ref
Yes 7,169 58.4 1.07 0.99;1.16
Level of education
None 3,310 23.1 1.00 0.91;1.11 1.43 1.21;1.69
1-6years 7,610 53.0 0.81 0.74;0.88 1.09 0.97;1.23
7 years or more 3,425 23.9 Ref
Economic Situation
Excellent/ Very good/ Good 11,139 79.1 Ref
Fair/ Poor 2,944 20.9 1.11 1.01;1.20
Baseline health conditions
Cognitive Function
1st tercil 4,904 34.7 1.54 1.41;1.98 1.74 1.52;1.98
2nd tercil 4,712 33.4 0.93 0.86;1.01 1.17 1.05;1.32
3rd tercil 4,513 31.9 Ref
Number of non-communicable diseases
None 4,480 33.1 Ref
One 4,572 33.8 1.09 1.00;1.19 1.14 1.02;1.28
Two 2,993 22.1 1.3 1.18;1.43 1.39 1.22;1.58
Three 1,237 9.1 1.51 1.32;1.73 1.65 1.38;1.97
Four 248 1.8 2.04 1.52;2.74 2.52 1.79;3.57
Five 13 0.1 7.98 1.04;61.41 9.83 1.12;85.86
Difficulties in mobility activities 13,595 2.42(2.4) 1.1 1.08;1.11 1.09 1.06;1.11
Self-rated Health 13,569 3.69(0.9) 1.11 1.07;1.16
Pain
Yes 5,838 41.3 1.05 0.98;1.13 0.84 0.76;0.93

Fall in the last 2 years
Yes 5,378 35.5 1.08 1.01;1.16
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APPENDIX 7 — Model without LCA, including manually SEP-proxies variables
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7. CONCLUSAO

A heterogeneidade do envelhecer foi amplamente observada no presente estudo.
Independente da populacdo de idosos avaliada, notou-se subgrupos de individuos seguindo

trajetdrias similares em relacao a evolucédo funcional durante a velhice.

Quando comparadas, as coortes de idosos residentes no Brasil (Sdo Paulo) e Chile
(Santiago), notamos o impacto da escolaridade na funcionalidade a partir dos 60 anos. Este
impacto foi distinto, podendo ser explicado pelo acumulo de desvantagens ao longo da vida para
idosos vivendo no Chile, ao passo que no Brasil a idade (assim como a mortalidade) foram
niveladores, absorvendo um pouco o efeito da baixa escolaridade nos piores desfechos funcionais

ao longo do tempo.

De uma maneira geral, as trajetdrias funcionais estudadas em profundidade na presente tese
foram parcialmente guiadas pela idade, mas outros fatores mostraram-se relevante para aumento

da chance de fazer parte de determinada trajetoria em detrimento de outras.

Tendo como interesse norteador verificar o impacto dos determinantes sociais de salde nas
trajetorias de funcionalidade de idosos, o presente estudo sedimenta a teoria de envelhecimento
como um processo ao longo da vida. Sexo (feminino), cor da pele (pretos e pardos), escolaridade
(menores niveis educacionais), condi¢des de moradia (piores condi¢des), renda (insuficiéncia
financeira) foram fatores experenciados ao longo da vida que direcionaram os individuos para
trajetorias menos favorecidas na velhice. Estes fatores vao além da estrutura simplista que os
avalia. Por eles inferimos a insercdo dos individuos na sociedade e o papel que estes acabam por
ter ao longo da vida. Vimos que eles permaneceram consistentes, ou poderiamos dizer —
insistentes, mesmo quando controlados por fatores proximais como condi¢es de satde no inicio

do estudo, ex.: numero de doencas cronicas e condi¢do cognitiva.
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intitulado “ESTUDO SABE 2010: SAUDE, BEM-ESTAR E ENVELHECIMENTO - ESTUDO
LONGITUDINAL SOBRE AS CONDI;OES DE VIDA E SAUDE DOS IDOSOS NO
MUNICIPIO DE SAO PAULO”, irea tematica GRUPO III, sob responsabilidade dofa)
pesquisador(a) Maria Lucia Lebrao, e considerou que a pendéncia anteriormente
apresentada por este COEP fol atendida. Protocelo de pesquisa A_PROVADO “AD~
REFERENDUM”.

Cabe lembrar que conforme Resolucdo CN /196/96, saa devergs do (a) pesquisador
(a): 1. Comunicar, de imediato, qualquer alteracdo no projeto e aguardar manifestacio
deste CEP (Comité de Ftica em Pesquisa), para dar continuidade & pesquisa; 2. Manter sob
sua guarda e em lecal sequro, pelo prazo de 5 (cinco) anos, os dados da pesquisa, contendo
fichas individuais e todos os demais documentos recomendados pelo CEP, no caso eventual
auditorfa; 3. Comunicar, formalmente a este Comité, quando do encerramentn deste
projeto; 4. Elaborar e apresentar relatdrios parcials e final; 5. Justificar, perante o CEP,
interrupcio do projeto ou @ n&o publicagdo dos resultados.

Atenciosameante,

Professor Titular
Coordenador do Comité de Etica em Pesquisa - COEP

Iim.® Sp.®
Prof.® Tit. Maria Lucia Lebréo
Departamento de Epidemiologia da FSP/USP

Av. Dr. Arnaldo, 715 — Assessoria Académica - CEP: 01246-904 — Séo Paulo — SP
Telefones: (55-11) 3061-7779 /7742 e-mail: coep@fsp usp.br site wwve.[sp.usp.br
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USP - FACULDADE DE SAUDE
PUBLICA DA UNIVERSIDADE W
DE SAO PAULO - FSP/USP

PARECER CONSUBSTANCIADO DO CEP

DADOS DO FROJETO DE PESQUISA
Titulo da Pesquisa: ESTUDO SABE - SAUDE, BEM-ESTAR E ENVELHECIMENTO - Coorte 2015

Estudo longitudinal de maltiplas coortes sobre as condigdes de vida e salde dos
idosos no Municipio de Sdo Paulo.

Pesquisader: YEDA APARECIDA DE OLIVEIRA DUARTE

Area Tematica:

Versio: Z

CAARE: 4T6HE3115.4.0000.5421

Instituigdo Proponente: Faculdade de Sadde Publica da Universidade de 530 Paulo - FSP/USE
Patrocinador Principal: FUMDACAD DE AMPARO A PESQUISA DO ESTADD DE SAQ PAULD

DADDS DO PARECER

Mimere do Parecer: 3.600.782

Apresentagio do Projeto:

Trata-se de projeto tematico sobre salde do idoso, com base em amostra representativa e seguimento
lomgitudinal (4a onda) de residentes na cidade de S3c Paulo.

DObjetive da Pesquisa:

Descrever & analisar pad rées de vida & de sallde de idosos na cidade de S3o0 Paulo, bem como de seus
determinantes & fatores associados.

Avaliagdo dos Riscos e Beneficios:

O projete equacionou adequadamente a avaliagio de riscos e beneficios. Ja foi aprovade para as ondas
anteriores e ja havia side aprovado quanto a esse quesito para a corrente avaliacdo da 4a onda do
seguimento longitudinal.

Comentarios e Consideragbes sobre a Pesquisa:

A GOnica pendéncia levantada dizia respeito a solicitagdo de informagdes adicionais quanto ac envio ao

exterior de amostras de sangue para a realizagdo de exames genéticos de interesse para o estudo.

Consideragoes sobre os Termos de apresentagio obrigatdria:

Foram apresentados os termos obrigatarios. O TCLE informa adequadamente aos participantes do

Endarego: Ay Doutor Amaido, 715

Balrra: Cerquelra Cagar CEP: 01246904
UF: SP Municipla: SAD PAULD
Telefons: (11)3061-T779 Fax: (11)3061-7779 E-mall: coepi@lsp spor
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Contruagio do Farecer: 3.600.7

USP - FACULDADE DE SAUDE
PUBLICA DA UNIVERSIDADE
DE SAO PAULO - FSP/USP

B2

Qe

estudo de gue sua amostra de sangue poderd ser levada ao exterior para a realizagSo de exames genéticos

de interesse para o estudo.

Conclusdes ou Pendéncias e Lista de Inadequagdes:

Considero que os esclarecimentos adicionais prestados pela prepenente sdo suficientes & recomenda

aprovagio do presente projeto.

Consideragdes Finais a critério do CEP:

Este parecer foi elaborade baseado nos documentos abaixo relacionados:

Investigador

Tipe Documento Arguive Postagem Autor Situagao
Informagdes Basicas| PB_INFORMAGCOES_BASICAS_DO_F | 24/07/2019 Aceito
do Projeto ROJETO _S18377.pdf 168:52:18
Owtros Resposta_pendencia_Yeda docx 2407/2018 |YEDA APARECIDA Aceito

18:51:38 |DE OLIWEIRA

DUARTE

Declaragio de Justificativasabe.pdf 14/02/2017 (Marcia Femeira dos Aceito
concordincia 17:23:46  [Santos
Salicitagio Deacordosabe.pdf 14/02/2017 |Marcia Ferreira dos Aceito
|registrada pelo CEP 17:23:48 Sanfos
TCLE f Termos de | TCLED3082015. pdf 03/02/2015 |MARIA LUCIA Aceito
Aszsentimanto [ 12:27:45 |LEBRAO
Justificativa de
Auséncia
Folha de Rosto pagina rosto Coep SABE 15 pdf 15/06/2015 Aceito

13:08:04
Projeto Detalhade /! | Projeto SABE 2015.pdf 0EeMOE2015 Aceito
Brochura 21:08:45

Situagio do Parecer:
Aprovado

Necessita Apreciagdc da CONEP:

Nio

Enderego:  Av. Doutor Amaldo, 715

Balrro: Cenquelra Casar
UF: 5P

CEP: [1.245-204

MuniciploZ  SAO PAULD
Telefone: [11)3061-7779 Fax: (11)3061-7779

E-maall:

COEQ(ETEP.LEsp.or
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USP - FACULDADE DE SAUDE
PUBLICA DA UNIVERSIDADE W
DE SAO PAULO - FSP/USP

Contrusgio do Farecer: 3.500.782

SAD PAULO, 26 de Setembro de 2018

Assinado por:

Joseé Leopoldo Ferreira Antunes
(Coordenador(a))

Endsrego:  Av. Doutor Amaldo, T15

Balrmo: Cemquelra Cesar CEP: D1.246-904
UF: 5P Municiplo:  SAD PAULD
Telefone: (11)3061-7779 Fae: ([11)3061-7779 E-mall: coepi@isp.esn.or
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APENDICE 1 — COMPROVANTE DE SUBMISSAO DO ARTIGO 1

European Journal of Ageing

Cumulative Inequalities: is age a leveler? The case of functional trajectories of older

Manuscript Mumber:
Full Tithe:

Article Type:
Comesponding Author:

Comesponding Author Secondary
Information:

Comesponding Author's Institution:

Comesponding Author's Secondary
Institution:

First Author:

First Author Secondary Information:

Order of Authors:

adults in two middle-income countries

--Manuscript Draft--

EJOA-D-19-00254

Cumulative Inequalities: is age a leveler? The case of functional frajectories of older
adults in two middle-income countries

Criginal Investigation

Alejandra Fuentes-Garcia, PhD
Universidad de Chile Escuela de Salud Publica
Santiago, CHILE

Universidad de Chile Escuela de Salud Publica
Universidad de Chile Escuela de Salud Publica

Etienne Duim, M.D.

Etienne Duim, M.D.

Alejandra Fuentes-Garcia, PhD
Cedilia Albala

Yeda Aparecida de Oliveira Duarte

José Leopoldo Femeira Antunes

Order of Authors Secondary Information:

Funding Information:

Fondecyt Mot applicable
(10 80 589)

Fondecyt Mot applicable
(1130947)

Fundacdo de Amparo 3 Pesquisa do
Estado de S350 Paulo
(2016/19696-3)

Proyecto Intemacionalizacion UChile
(1566)

MSc Etienne Duim

Mot applicable

Background: Fundional trajeciories offer a broad view of the older individual's health
condition and involve sodal inequalities as a predicior. Objective: To compare the
impact of educational level on later life disadvantaged functional frajectories of older
adults in Brazil and Chile. Method: A cross-country study using data from the 2000,
2005 and 2010 Health, Aging and Well Being Surveys (SABE Study) in Brazil (n=685)
and Chile (n=28%). Individuals aged 260 years were clustered using a deterministic
approach based on their functioning during the study period. Logistic regression
models were fitted for trajectory groups with additional marginal probability analysis.
Results: The Chilean group had a lower prevalence of functional limitation at baseline
(32.6% wersus 41.7%) and higher level of education (28 years: 33.7% versus 17.1%)
compared with the Brazilian sample. Chilean older adults with £3 years of education
were more likely to have a vulnerable trajectory than those with higher educational
level (Odds Ratie 2.9, 95% Confidence Interval (CI) 1.45;10.59), while Brazilians who
never attended school had 95% higher odds (25% CI 1.04;3.63) of belonging to the
worst trajectory than those who attended school. In Brazil. the clder an individual. the
higher the probability of belonging to the advantageous trajectory and the lower the
influence of education. For older adults in Chile, educational level continued to
influence the probability of a disadvantaged trajectory, with additional influence of age.
Conclusion: Inequality of access to education proved a predictor of disadvantaged

Powered by Editorial Manager® and ProduXion Manager® from Aries Systems Corporation
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trajectorny, with a substantial difference between these populations.
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APENDICE 2 — COMPROVANTE DE SUBMISSAO E ACEITE DO ARTIGO 3

Elsewvier Editorial System(tm) for Archiwves
of Gerontology and Geriatrics
Manuscript Draftc

Manuscript Humber:

Title: Highwavs to Ageing — Linking life course SEP to multivariace
trajectories of health outcomes in older adults

Article Type: Full Length Article

Eeywords: Trajectories; Functioning; Chronic diseases; Life course
epidemiology
Corresponding Author: Ms. Etienne Duim,

-

Corresponding Ruthor's Institution: University of 3ac Paulo - School of
Public Health

First Ruthor: Etienne Duim
Order of Luthors: Etienne Duim; Valéria Lima Passos

Lbstract: Objectives: Ageing is a temporal, multi-faceted process, whose
unfolding is subjsct to a several interacting factors: e.g. genetic,
environmental/contextual, beshaviocral and socio-economic. In this study,
we used life course and multidimensional approaches to elucidate the
association between socicsconomic forces across a lifetime and the
developmental origins in health and diseases of the Mexican s=lderly.
Methods: Data stemmed from the Mexican Health and Ageing Study,
constituting a sample of older adults (W= 51€9, >50 years). With
retrospective information on early, intermediary and current
socioeconomic indicators, life course typologies of soclioeconomic
position were identified using Latent Class Analysis. Based on
prospective data of functional mobility, number of chronic conditions and
self-rated health, multivariate trajectories of health ocutcomes were
uncowvered with Group Based Trajsctory Model. Links between the extracted
SEP and multivariate health latent constructs were eXplored with
multinomial logistic regression.

Besults: Life course SEP classes were heterogensous, yet a large
proportion of subjects was characterized by persistent socioceconomic
adversity throughout life. The ocutcomes' patterns of co—-evolution were
diverse too, shedding light on the strength of their temporal links,
while revealing wvariable synchronicity in their temporal decline. Lastly,
a conspicuous graded association was cbserved between the SEP classes and
ageing trajectories, with subjects of less advantageous SEP classes beling
more likely to age vulnerably.

Conclusion: Ageing is not one-model fits all process of deterioration
but, rather, naturally wvariable. The findings provide life course
evidence for the distinct ways socio-economic forces can shape ageing
developmental courses.
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Ms. Ref. No.: AGG-D-19-01066R2
Title: Highways to Ageing - Linking life course SEP to multivariate trajectories of health outcomes in
older adults Archives of Gerontology and Geriatrics

Dear Ms. Etienne Duim,

| am pleased to inform you that your paper "Highways to Ageing - Linking life course SEP to multivariate
trajectories of health outcomes in older adults" has been accepted for publication in Archives of
Gerontology and Geriatrics.

Below are comments from the editor and reviewers. Your accepted manuscript will now be transferred
to our production department and work will begin on creation of the proof. If we need any additional
information to create the proof, we will let you know. If not, you will be contacted again in the next few
days with a request to approve the proof and to complete a number of online forms that are required
for publication.

Thank you for submitting your work to Archives of Gerontology and Geriatrics.
Yours sincerely,

Liang-Kung Chen, M.D. PhD
Editor
Archives of Gerontology and Geriatrics

Comments from the editors and reviewers:

3k 3k 3k 3k 3k 3k sk %k 3k 3k sk sk sk 3k ok 3k sk sk sk sk sk ok sk sk sk sk ok 5k sk sk sk 3k ok 5k 5k sk sk sk ok sk sk k

For further assistance, please visit our customer support site at
http://help.elsevier.com/app/answers/list/p/7923. Here you can search for solutions on a range of
topics, find answers to frequently asked questions and learn more about EM via interactive tutorials.
You will also find our 24/7 support contact details should you need any further assistance from one of
our customer support representatives.

In compliance with data protection regulations, you may request that we remove your personal
registration details at any time. (Use the following URL:
https://www.editorialmanager.com/agg/login.asp?a=r). Please contact the publication office if you have
any questions.



http://help.elsevier.com/app/answers/list/p/7923
https://www.editorialmanager.com/agg/login.asp?a=r

APENDICE 3 — CURRICULO LATTES — ETIENNE DUIM

27iD4/2020 Cumiculo Lates
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Etienne Duim
e B Aesy wile O bl flabbes cnpey br | SEESL4884 ITHT 1248

oo e o Ly a2 000

Resumo informado pelo autor

Febcterapeta, Espedalists em Salde Colethva & Sabde da Familla, embos pelo Centro Unheersitdrio Filaddifia. Mestre am Cinclas pela Escola de Enfirmagem da USP,
enquants discente no Programa de Pds-Gradusglo em Erfermagem na Sadde do Aduln (PROESA). Candidats 20 thulo de Doutors em Epidemiokogia pela Faculdade de
Sailde Plblica da Unbwersdade de 550 Paulo. Integra o grupo de pesguls sobre Saide Piblica & Emelheciments da ISP, Alua como Epidemiclogists no Hospltal leraskense

Albert Eirstein mo setor de Inteliglneia emn Sadde Populacional.
(Texto Informeado palo auter)

Mome sodial

Home Ebenne Duim

Dados pessoais

Fillagn  Edy Cristria Duim Negrini
Macoimento 15011352 - CambamR - Brasl

Carisira ds 8772583 ESP- PR - 254072006
entidade

CPF O5B.TE2A2940

académica/titulacdo

2078 Douloraco em Dounmads & Epideiclogia.
Facuidade de Sadde Pibica da Universidade de 230 Faulo, FEP - UEF, Erasll
Thuba: Ervedhecimenio & Funcoraldace: Lma andlise de njebiies
Crienindor: José Leopoldo Femeia Antunes

14 - 2018  Mesiar em PROESA.
E!\:lﬂd.‘En‘Han‘.ﬂ"umUSF EELIEF, Brasl
Thulo: Comparagho entre mmewmmmmmmm
mmdnmm Ao de: oblenglor 20

Orieriacor. Yeds Aparecids de Oiveira Duare
Eoésisiy doja) Coomenaglo de Aperfeimarenin de Fessoal de Mhel Superior

PNE-2013 Emmm&mﬂdﬂw & Sl oy Famila.
Ceentro Universibirio Pliadiifia, USIFIL, Londrina, Brasd
Thulo: Ervedhecimenio na Primeirs Paging dos Jomals: ums nevisio sisiematizsdy dos mas abordados
na mida roressa.
Crieniador, Camares Tomasin Blazin
00T - 2090 G em Fisiolerapis.
Cento Fliackiifia, USIFIL, Londrina, Brasl
Thulo: Efefvicade g Sriokrapis & t00 associads 4§ dancaterapia na meshors do equilbrio, agiidade,

e e o qualiade de vida am ruihenes dosas com hisidno de queds
Crientacdon Surala M. Small ST

Formacdo complementar

2008 Dongaisrap. .
Escusis de Corxabsrapls Maria Fux, EDIMT, Argentina

917 - 2017 Curso de i duraghio em Curso de Ahalircio Multiprof ssionl de Culdados Paliatvos. (Canga hodria:
30h
Camai do Culdar Prifica Ersing Culdados Palativos, Cass do Culdar, 230 Pauio, Bras]

180 - 2004 Ealst Citssion. . (Carga hordria: 240N
Escoia Municpail de Dancs o= Londring, ERAD, Brast

Atuacdo profissional

15



147

Artigos completos publicados em periddicos

1. YAZBEK BEATRIZ; RAHAL, MARIANA; MELLO, JULIA; MAGALHAES, LUIZA: FALLEIROS, FERMANDA,; SILVA, JULIANA; DUIM, ETIENNE; SOUSA,
FRANCISCO:; CIACCIA MARIA CELIA RULLO VERA
Hypertensive Disorders of Pregnancy and Recurrent Wheezing: 18 Month Follow-up Of A Birth Cohort Study. JOURMAL OF ALLERGY AND CLINICAL IMMUNOLOGY.
ﬁ. v 145, p AB20T -, 2020.

2. DE S0UZA, SUZANA; DUIM, ETIENNE; NAMPO, FERNANDO KENJI
Determinants of neonatal mortality in the largest international border of Brazil: a case-confrol study. EMC PUBLIC HEALTH. EHLD 19, p.1-9 2019,

3. FAJERSZTAJN LAIS; GUIMARAES, MARIANA TAVARES; DUIM, ETIENNE; SILVA, TARSILA GUIMARAES VIEIRA DA; OKAMURA, MIRNA NAMIE, BRANDAD,
SUZAN LUCIA BRANCHER RIBEIRO ANAELISA NAUD, LUDMILA MACEDO OSULLI\J'AN SHANE; SALDIVA, PAULO HILARIO NASCIMENTO CARDOSO MARIA

REGINA ALVES
Health effects of pollution on the residential population near a Brazilian airport: A perspective based on literature review. Journal of Transport & Health. v.14, p. 100565
-.2019.

4. RAHAL, MARIANA ABDUCH; MAGALHAES, LUIZA RIBEIRO; SILVA, JULIANA RINALDIS FALLEIROS, FERMANDA TANIGUCHI; DUIM, ETIENNE LARISSA;
PEREIRA S0OUSA, FRANCISCO LAZARO CUNHA CIACCIA, MARIA CELIA; RULLO, VERA
Hyperensive Dlsurders of Pregnancy and Recunenl Wheezmg 12 Menth Follow-up of a Birth Cohorl Study. JOURMAL OF ALLERGY AND CLINICAL IMMUNOLOGY.
ﬁ. v.143, p.ABT6 - , 2019,

5. DE ALMEIDA ROEDIGER, MANUELA; DE FATIMA NUNES MARUCCI, MARIA; DUIM, ETIENNE LARISSA: SANTOS, JAIR LICIO FERREIRA: DE OLIVEIRA
DUARTE, YEDA APARECIDA; DE OLIVEIRA. CESAR
Inflammation and quality of life in later life: findings from the health, well-being and aging study (SABE). Health and Cuality of Life Oufcomes. , wvi7, p.1-, 2019,

6. DE SIQUEIRA CORRADI, MATHEUS BARTOLOMEI; D"AVILA, RONALDO; DUIM ETIENNE RODRIGUES, CIBELE ISAAC SAAD
Risk sfratification for compli tons of laparoscopic chol tectomy based on with hi and clinical variables in a public hospital. AMERICAN
JOURMAL OF SURGERY. v.218, p.645 - 650, 2019,

T. NEGRINI, ETIENNE LARISSA DUIM; NASCIMENTO, CARLA FERREIRA DO; SILVA, ALEXANDRE DA; ANTUNES, JOSE LEOPOLDO FERREIRA
Elderly persons who live alone in Brazil and their lifestyle. REVISTA BRASILEIRA DE GERIATRIA E GERONTOLOGIA. | w21, p.523 - 531, 2015.

8. OLAVE-MULLER, PAOLA; LOPEZ-CONTRERAS, NATALIA; CIRANO-MENDEZ, GABRIEL; DUIM, ETIENNE; MURIOZ-MARDONES, JAVIERA
Enabling Elements for the Implementation of Community Health Promoter Led Interventions: A Literature Review. INTERNATIONAL JOURNAL OF
ODONTOSTOMATOLOGY. | v.12, p. 437 - 444, 2018,

9. BURALLI, RAFAEL JUNQUEIRA; CANELAS, TIAGO; CARVALHO, LAURA MARTINS DE; DUIM, ETIENNE; ITAGYBA, RENATA FORTES; FONSECA, MARILIA;
OLIVER, SOFIA LIZARRALDE; GLEMENTE, NURIA SANCHEZ
MOVING TOWARDS THE SUSTAINABLE DEVELOPMENT GOALS: THE UNLEASH INNOVATION LAB EXPERIENCE. AMBIENTE & SOCIEDADE (ONLINE). , v.21, p.1 -
. 2018

10. LAMEBERT, LETICIA; SAVASTANO, LUISA B.; VARGAS, SEPHANIE L.; DUIM, ETIENNE L.; CIACCIA. MARIA CELIAC.; RULLO, VERAE.
Overweight/Obesity as a rigk factor for Se\.rere Wheezing up to 5 years old. JOURNAL OF ALLERGY AND CLINICAL IMMUNOLOGY. m v.141, p.AB4 -, 2018.

11. FILIZZOLA, F. C; SECOMANDIL, P T. G.; ROSA, N. F; MASSARO, N.; BRITO, L M.; DUIM, E. L.; CIACCIA, M. C. C; RULLO, V. E. V.
Desenvolvimento Moiot Grosso em Criangas nequentadoras [ naofreq uentadoras de creches e fatores associados. RE\I’ISTA UMILUS EMSING E PESQUISA (OMLINE). ,
w14, p. 100 - 111, 2017.

A » -
12. @y DUIM, ETIENNE; LEBRAC, MARIA LUCIA: ANTUNES, JOSE LEOPOLDO FERREIRA
Walking speed of folder people and pedesfrian crossing time. Journal of Transport & Health. D s, p1-7,2017.

13. DUIM, ETIENNE; 54, FELIPE HENRIQUE CARDOS0 DE; DUARTE, YEDA APARECIDA DE OLIVEIRA; OLIVEIRA, RITA DE CASSIA BURGOS DE; LEBRAD,
MARIA LUCIA
Prevaléncia e caracteristicas das feridas em pessoas idosas residentes na comunidade. Revista da Escola de Enfermagem da USP (Onling). m, v.49, p.51- 57, 2015

14. TOMON, PP; DUIM, E. L.

Efetividade da fisioterapia associada  dancaterapia na melhora da capacidade aerdbica e flexibilidade de mulheres idosas com histdrico de queda. Salde e Pesquisa. .
V.5, p.517 - 524, 2012,

Artigos aceitos para publicagéo

1. CORRADI M. L. G.; DUIM, ETIENNE L.; RODRIGUES, CIBELE ISAAC SAAD
Death, palliative care, and the end of life: physicians’ perceptions throughout the career and educational process. JOURNAL OF PALLIATIVE CARE. E

2020.
Capitulos de livros publicados

1. BURALLI, RAFAEL JUNQUEIRA; OLIVEIRA, N. T E.; DUIM, ETIENNE
0 METODO PILATES NAF‘REVEN(;AO DE DOEN(}AS E PROMO(}AO DA SAUDE EM IDOS0S: UMA REVISAO SISTEMATICA In: Atualizagdes em pilates clinico.1
ed.S&o0 Paulo: Opgdo Livros, 2018, w1, p. 59-T&.
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APENDICE 4 — CURRICULO LATTES PROFESSOR JOSE LEOPOLDO FERREIRA

ANTUNES

José Leopoldo Ferreira Antunes
Boksista de Produtividade em Pesquisa do CNPq - Nivel 1A

Endereqn para acessar este OV hitp://lattes.cnpg. b 49387 20890035457
ID Lattes: 49387 20890035457
Uitima atualizacso do currioulo em 26/04/2020

Jos2 Leopoldo Ferreira Antunes é professor titular da Faculdade de Sadde Publica da Universidade de S3o
Paulo, Editor Cientifico da Revista de Saide Publica e Editor Associado de Oral Diseasss, E pesquisador do CNPg
desde 03/2001. Sua area de interesse em pesquisa € a vigildncia das desigualdades em saide, com foco em suas
formas de medida, na avaliacdo de sua magnitude e fatores associados. Em espedial, tem se aplicado ao estudo do
impacto de programas e intervencies sobre as desigualdades socdoecondmicas em salde. (Texto infermado pelo

autor)

Identificacdo

Nome
MNome em citagdes bibliogrificas

Lattes iD
Orcid iD

Endereco
Endereco Profissional

José Leopoldo Ferreira Antunes

ANTUNES, 1, L. F.:ANTUNES JLF;ANTUMES, J. L;ANTUNES JL;Antunes, Joss LF.;Antunes,
José Leopoldo Ferreira;Femeira Antunes, José Leopoldo;Antunes, Jose Leopoldo
Ferreira;Antunes, JoshE Leopoldo FerreirazAntunes LF; Antunes, José Leopoldo; ANTUNES,
I0SE LEOROLDO FANTUNES, 105SE L:ANTUNES, J05E LEOPOLDO F;ANTUNES,
JLFR:ANTUNES, X SELF. sANTUMES, L.LF.;ANTUNES, JLF

8 hupyjilatres.cpg.br/4938720890035457

1B hitpss/forcid.org/0000-0003-3572-9723

Universidade de 530 Paulo, Faculdade de Salde Publica, Departamento de Epidemiologia.
Ay, Dr. Arnalda, 715

Pacaembu

01246-904 - Sao Paulo, SP - Brasil

Telefone: (11) 30617958

URL da Homepage: http:/fwww.fspusp.br

Formacdo académica/titulacdo

1990 - 1994

1985 - 1989

Doutorado em Sodologia (Concsito CAPES 6).

Universidade de 530 Paulo, USP, Brasil,

Titubo: Crime, sexo, morte: avatares da medicina no Brasil, Ano de obtengio: 1995,
Orientador: w Irene de Arruda Ribsiro Cardoso.

Bolsista dofa): Conselho Macional de Desenvohimento Cientifico e Tecnoldgico, CHIPg,
Brasil,

Palavras-chave: histdria e salde; pensamento médico; medicina legal; sadde plblica; moral.

Grande area: Ciéndas da Salde

Grande Area: Ciéndas Humanas | Area: Sociologia f Subdrea: Sodologia da Satide,
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