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RESUMO

Este estudo, composto por trés artigos, investiga dois aspectos das internagdes hospitalares
entre idosos, a vulnerabilidade dos idosos submetidos a internagdes hospitalares e os
fatores associados ao aumento do risco de hospitalizacio de idosos que vivem na
comunidade.

O primeiro artigo investiga a alta mortalidade de idosos na Clinica Santa Genoveva, no
Rio de Janeiro. Neste episodio, morreram 156 idosos, internados na clinica entre os meses
de janeiro e maio de 1996, a maior taxa de mortalidade (143 6bitos por 1000 internagdes)
foi registrada em maio daquele ano quando ocorreram 50 6bitos. Os dados do Sistema de
Informagdes Hospitalares do Sistema Unico de Saude (SIH-SUS) foram utilizados para
verificar se os Obitos ocorridos na clinica em 1996 representavam uma exceg¢do ou
refletiam condigdes ja existentes. O periodo estudado foi de maio de 1993 a maio de 1996.
As taxas mensais de mortalidade da clinica foram comparadas as obtidas para o conjunto
de 15 hospitais definidos como referéncia. Os resultados obtidos mostraram que a alta
mortalidade na clinica j& vinha ocorrendo desde 1993 e que a utilizacdo adequada do SIH-
SUS poderia ter antecipado o problema e evitado o excesso de mortalidade s6 identificado
em meados de 1996.

O segundo e o terceiro artigos, tratam da identificagdo de fatores associados a ocorréncia
de internacdes hospitalares entre idosos (>=60 anos) vivendo na comunidade. Nestes
estudos, foram utilizados dados coletados na linha de base do “Projeto Bambui: Estudo
Prospectivo com Base Populacional sobre Envelhecimento”, que vem sendo conduzido na
cidade de Bambui, Minas Gerais. No segundo artigo, foram investigadas as associa¢des
existentes entre a ocorréncia de uma e de duas ou mais internacdes hospitalares nos
ultimos doze meses ¢ variaveis indicadoras de predisposi¢ao, facilitacdo e necessidade de
utilizacao de servicos de saude (modelo comportamental de Andersen & Newman, 1973).
Associagoes independentes com multiplas internagdes hospitalares foram verificadas com
indicadores de predisposicao (idade > 80 anos, sexo masculino, viver sozinho), de
facilitacdo (problemas financeiros para aquisi¢do de medicamentos) e de necessidade (pior
percepgao da propria satide , maior numero de visitas ao médico nos ultimos doze meses,
uso de maior nimero de medicamentos prescritos nos ultimos 3 meses, historia pregressa
de doenga coronariana, ter deixado de realizar atividades de rotina devido a problemas de
saude nas 2 ultimas semanas, ter estado acamado nas 2 tltimas semanas e nao ser capaz de
caminhar pelo menos 1,5Km sem se cansar). No terceiro artigo, foram estudadas as
associacdes entre a ocorréncia de internagdes hospitalares entre idosos e fatores
biomédicos selecionados (pressdo arterial, indice de massa corporal, glicemia e niveis
séricos de colesterol, triglicérides e albumina). Como objetivo adicional, verificou-se se
estas varidveis permaneciam associadas a ocorréncia de internagdes hospitalares entre
idosos, apoOs ajustamento pelas caracteristicas de predisposi¢cdo, facilitacdo e de
necessidade. Os resultados mostraram que apenas o Indice de Massa Corporal <20 Kg/m*
e o colesterol total > 200mg/dl apresentaram associagdes independentes com a ocorréncia
de duas ou mais internacdes hospitalares. Concluiu-se que a inclusdo de fatores
biomédicos pouco afetou as associagdes, previamente observadas nesta coorte, entre a
ocorréncia de multiplas internagdes hospitalares e indicadores de predisposicao facilitagao
e necessidade entre idosos. Estes resultados confirmam observagdes realizadas em paises
desenvolvidos que informagdes simples e de facil obtengdo podem ser utilizadas para
identificar idosos sob maior risco de internagdes hospitalares. A aplicacdo pratica em
satde publica ¢ a possibilidade identificacdo de idosos sob maior risco de internacdes
hospitalares e melhoria das suas condi¢cdes de saude, através de tratamento precoce ou
preventivo.

Palavras-chave: Envelhecimento; Utilizagdo de servicos de saude; Hospitalizagdo,
Fatores Biomédicos
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SUMMARY

This work is composed of three articles and discuss two aspects of hospitalisation
among older adults: the vulnerability of the elderly admitted on hospital and the factors
associated with increased risk of hospitalisation of those living in the community.

The first article investigate the high mortality of elderly in the Santa Genoveva Clinic
in Rio de Janeiro. In this episode, 156 elderly in-patients died during the months of
January and May 1996. The highest mortality rate (143 deaths per 1000 admissions)
was registered in May of that year when 50 deaths occurred. Data from the Hospital
Information System of the Public Health System (SIH-SUS) were used to determine
whether the deaths occurring in the clinic in 1996 represented an exception or reflected
long term undetected problems. The period studied was from May 1993 - May 1996.
The monthly mortality rates of the clinic were compared to those obtained from a
group of 15 hospitals used as a reference. The results showed that the clinic had a high
mortality rate since 1993 and that adequate use of the SIH-SUS data base could have
anticipated the problem and avoided the excessive number of deaths identified three
years later.

The second and third articles concern the identification of factors associated with the
occurrence of hospitalisation among older adults (aged 60 years or over) living in the
community. The analysis used the baseline data of the Bambui Project, an ongoing
population-based prospective study of ageing conducted in the town of Bambui, Minas
Gerais. In the second article, associations between the occurrence of one and two or
more hospital admissions in the last 12 months and indicator of predisposing, enabling
and need for health services (behavioural model of Andersen & Newman, 1973) were
investigated. Independent associations with multiple hospitalisation were verified with
indicators of predisposition (age > 80 years, male sex, living alone), enabling
(financial problems in acquiring medication) and need (excessively poor perception of
one’s own health, greater number of visits to the doctor during last 12 months, use of
greater number of prescribed medications during the last 3 months, previous history of
coronary disease, having desisted from carrying out routine activities due to health
problems during the last 2 weeks, having been bedridden during the last 2 weeks and
being unable to walk at least 1.5 km without tiring). In the third article, the
associations between the occurrence of hospitalisation among older adults and selected
biomedical factors (blood pressure, body mass index, glycaemia and serum levels of
cholesterol, triglycerides and albumin) were studied. As an additional objective, it was
determined whether these variables remained associated with the occurrence of
hospital admissions among elderly people after adjustment by characteristics of
predisposing, enabling and need. The results showed that only body mass index <20
Kg/m” and total cholesterol > 200mg/dl presented independent associations with the
occurrence of two or more hospitalisation. It was concluded that the inclusion of these
biomedical factors barely affected the associations that were previously observed in
this cohort between occurrence of multiple hospitalisation and indicators of
predisposing, enabling and need among older adults. These results confirm
observations made in developed countries that simple, easily obtained information
could be used to identify older adults under greatest risk of hospitalisation. The
practical application of these findings in public health is the possibility of
identification of elderly people under greatest risk of hospital admissions and
improvement of their health conditions and prognosis by early and/or preventive
treatment.

Key words: Ageing; Health services use; Hospitalisation; Biomedical Factors
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INTRODUCAO
O envelhecimento populacional brasileiro

O envelhecimento populacional foi um fendmeno inicialmente observado em
paises desenvolvidos, mas, mais recentemente € nos paises em desenvolvimento que a
populagdo idosa tem aumentado mais rapidamente. Projecdes recentemente publicadas
pela Organizacdo Mundial de Satude estimam que entre, 1990 e 2025, a populagdo idosa
aumentara cerca de sete a oito vezes em paises como a Coldombia, Malasia, Quénia,
Tailandia e Gana. As mesmas projecdes indicam que entre os dez paises com maior
populacdo idosa em 2025, cinco serdo paises em desenvolvimento, incluindo o Brasil
com um numero estimado de vinte e sete milhdes de pessoas com 60+ anos de idade
(WHO, 1998) (Lima-Costa, 2000b) .

A propor¢ao de pessoas com 60+ anos de idade no Brasil aumentou de 6,1% em
1980 (7.204.517 habitantes) para 7,9% em 1996 (12.398.678 habitantes),
correspondendo, em niimeros absolutos, a um aumento de 5,2 milhdes de idosos (IBGE,
1981, 1997).

Um aspecto do envelhecimento da populagdo brasileira, também verificado em
outros paises, ao qual se deve estar atento, é o crescimento acelerado, particularmente,
do grupo dos idosos mais velhos. Entre 1991 e 1996, a populacao geral do Brasil
cresceu 6,7%, ao passo que a populagdo com idade entre 60 e 69 anos cresceu 12,6%, a
com idade entre 70 e 79 anos cresceu 17,0% e a com 80 e mais anos de idade cresceu
28,7% (Lima-Costa,2001, em publicagao).

A transi¢do demografica, determinada pela queda nas taxas de fertilidade e
aumento da expectativa de vida, ocorre simultaneamente a transicao epidemioldgica
representada pelo crescimento das doengas cronicas e degenerativas e reducdo das

infecciosas e parasitarias, como causa de adoecimento e morte (Onram, 1971)



Entre os idosos brasileiros,por exemplo,as principais causas de obito, em 1996,
para homens e mulheres foram doengas cardiovasculares (Cap IX-CID10) , seguidas por
Neoplasias (Cap II — CID10) e doengas do aparelho respiratorio (Cap X — CID10). As
doencas infecciosas e parasitarias (Cap II — CID10) aparecem apenas em sétimo lugar
nesta classificagdo com taxas de mortalidade muito inferiores aquelas para as causas
mencionadas acima (Lima-Costa et al, 2000 b).

Impacto do envelhecimento sobre os servicos de saude

No Brasil, o impacto do envelhecimento da populagdo sobre os servicos de
saude pode ser verificado pelo aumento dos custos ¢ das taxas de internagdes
hospitalares entre os maiores de 60 anos de idade. Em 1996, este grupo consumiu
22.9% do total gasto com internagdes hospitalares pelo Sistema Unico de Saude (SUS)
em todo o pais, quase trés vezes a propor¢ao de idosos na populagdo. A razdo entre a
proporg¢do de gastos com internagdes hospitalares entre idosos e a propor¢ao de idosos
na populagdo aumentou com a idade: 2,3 (10,8 / 4,6) entre 60 e 69 anos, 3,4 (8,1 / 2,4)
entre 70 e 79 anos e 4,3 (3,9 / 0,9) entre os maiores de 80 anos (Lima e Costa et al, 2000
b). Nunes (1999), estudando os custos do tratamento da saude dos idosos no Brasil,
verificou, a partir das internagdes realizadas através do SUS em 1997, o crescimento
constante da taxa de internagdes hospitalares apos os 45 anos de idade, com taxas mais
elevadas para os homens . No mesmo estudo, foi verificado que a concentragdo dos
custos das internagdes hospitalares na populacdo idosa deveu-se principalmente a
freqliéncia das interna¢des e ndo ao maior custo médio dessas internagdes; situagao
semelhante foi verificada entre os usudrios do plano de satide da Fundacdo de
Seguridade Social - GEAP (Nunes,1999).

Projecdes feitas pelo Ministério da Satde do Brasil, a partir das despesas com

internacdes hospitalares de 1995, previam que o custo das interna¢des hospitalares entre



individuos com 60 ou mais anos de idade seria da ordem de 882 milhdes de reais em
2000. Porém, tais previsdes foram superadas ja em 1999 com despesas da ordem de 1
bilhao e 69 milhodes de reais (Silvestre, 2001).

A inadequacio do modelo assistencial para atencio ao idoso

Nao ¢ apenas do ponto de vista econdmico que o crescimento das internagdes
hospitalares entre idosos se torna preocupante, pois nem sempre o aumento dos gastos
com internagdes hospitalares, devido ao crescimento da populacao idosa, se traduz em
melhoria assistencial para esta populagao.

Uma abordagem ampla da saude do idoso considera varias formas de assisténcia.
A hospitalizacdo ¢ uma das possibilidades assistenciais, mas que também pode trazer
prejuizos a saude dos idosos assistidos dessa forma. Sager et al (1996 a ¢ 1996 b)
apresentam resultados que demonstram uma alta incidéncia de declinio funcional entre
idosos apos hospitalizagdo. Estes autores também sugerem métodos para identificar os
idosos com maior probabilidade de sofrer este declinio funcional e formas de
intervengdo para prevenir ou recuperar os afetados.

No Brasil, alguns estudos t€ém demonstrado a vulnerabilidade dos idosos frente
as intervencdes dos servigos de saude: Mosegui et al (1999), estudando um grupo de
idosas que freqlientavam a Universidade da Terceira Idade no Rio de Janeiro,
demonstraram a exposi¢do dessa populagdo a efeitos adversos de medicamentos
prescritos e utilizados de forma inadequada; Carvalho-Filho et al (1998), estudando uma
amostra de pacientes geriatricos de um hospital em S3ao Paulo observaram a ocorréncia
de uma ou mais complicac¢des iatrogénicas em 43,7% dos pacientes estudados. Porém
foi no episdédio da Clinica Santa Genoveva, no Rio de Janeiro, em 1996 (Folha de Sao
Paulo, 1996) que a vulnerabilidade da populagdo idosa atendida pelo sistema de satde

brasileiro ficou clara para toda a sociedade. Em maio daquele ano ocorreram 50 ébitos



entre pacientes internados na referida clinica e a divulgacdo destes fatos pela imprensa
resultou na intervengao do Ministério da Saude e no fechamento temporario da mesma.

Como uma possivel conseqiiéncia da situacao revelada no episdédio da Clinica
Santa Genoveva, em 1998, o Ministério da Saude, através da Portaria GM/ No 2.413 de
23 de marco, criava os procedimentos de atendimento em longa permanéncia no ambito
do SUS. Segundo Silvestre (2001) esta portaria trouxe progressos em relacao a situagao
anterior “porque estabeleceu alguns critérios para estes atendimentos, com equipe
multiprofissional e interdisciplinar, sua carga horaria por quantitativo de pacientes,
entre outros”.  Ainda segundo este autor, trés anos apds a publicagdo da referida
Portaria, o maior impacto verificado foi o aumento da remuneracdo destes
procedimentos (atendimento em longa permanéncia), que foi cerca de trés vezes maior
do que os valores pagos anteriormente pelo SUS, através do procedimento FPT (fora de
possibilidade terapéutica) e a proliferacao dos leitos contratados para atendimento em
longa permanéncia. Dados do Ministério da Satde mostram que, em trés anos, 0 nimero
de unidades da federacdo que possuiam estabelecimentos com leitos cadastrados para
este tipo de atendimento cresceu de 6 para 24 ¢ o nimero de estabelecimentos cresceu
de 85 para 335 (Silvestre, 2001).

O crescimento das hospitalizagdes em longa permanéncia e a inexisténcia de
acOes abrangentes para garantir a qualidade do atendimento prestado, reforcam a
necessidade de ampliar os estudos sobre a atengdo oferecida aos idosos pelo SUS.

A andlise das despesas de saude com a populagdo idosa, principalmente as
internacdes hospitalares, revela que um pequeno subgrupo desta populacdo concentra
uma grande propor¢do dos gastos( Zook & Moore, 1980; Roos & Shapiro, 1981; Roos
et al, 1989; McCall & Wai, 1983; Freeborn et al, 1990). Estes idosos poderiam ter

melhor situagdo de satde e internagdes hospitalares menos freqiientes se pudessem ser



identificados e tratados precocemente (Boult et al, 1993). Desta forma, o conhecimento
dos fatores associados as internagdes hospitalares entre idosos seria importante para ,
através de agdes preventivas, reduzir sua ocorréncia e para organizar a oferta de servigos
em nivel hospitalar, ambulatorial, comunitario e domiciliar (Evans et al, 1988; Boult et
al, 1993, 1994; Pacala et al, 1997).

Nos paises desenvolvidos, varios estudos utilizando o modelo comportamental
(Andersen, 1995; Andersen & Newman, 1973; Aday & Andersen, 1974) investigaram
os determinantes da utilizagdo dos servi¢os de satude pela populacdo idosa (Branch e al,
1981; Evans et al, 1988; Wolinsky et al, 1992; Satish, 1996; Coleman et al, 1998). E,
mais recentemente, estudos com base populacional vém sendo realizados para
identificar, especificamente, as condi¢cdes e caracteristicas preditoras da internagdo
hospitalar nesta populacdo (Boult et al, 1993; Pacala et al, 1997; Hurd & McGarry,
1997).

Apesar do rapido aumento da populagdo idosa, existem poucos estudos
epidemioldgicos de base populacional sobre envelhecimento desenvolvidos no Brasil
(Lima e Costa et al 2000 a). Ainda mais raros sdo os estudos voltados para identificar
determinantes da utilizagdo de servigos de saude pela populagdo idosa (Pinheiro &
Travassos, 1999).

Esta tese, apresentada como coletanea, inclui trés artigos que abordam a questao
da hospitalizacdo dos idosos no pais. Sao utilizados bancos de dados fornecidos pelo
Departamento de Informatica do Sistema Unico de Satide (DATASUS) e os resultados
de um estudo prospectivo, que visa identificar fatores preditores de eventos adversos a
saude em idosos (The Bambui health and ageing study), que vem sendo realizado numa
pequena cidade de Minas Gerais (Lima-Costa, 2000 a). O primeiro artigo, intitulado “A

morte de idosos na Clinica Santa Genoveva, Rio de Janeiro: um excesso de



mortalidade que o sistema publico de satide poderia ter evitado”, publicado nos
Cadernos de Saude Publica, apresenta os resultados do estudo, com base nos dados do
Sistema de Informacdes Hospitalares (SIH-SUS), sobre a morte de idosos internados na
Clinica Santa Genoveva, Rio de Janeiro, entre 1993 €1996. Neste estudo, demonstra-se
que o grande nimero de Obitos, ocorridos na referida clinica, em maio de 1996, nao
constituiam um fato isolado e sim uma tendéncia observada ao longo do tempo, o que
poderia ter sido detectado precocemente pelo sistema publico de saude.

O segundo e o terceiro artigos investigam os fatores associados a ocorréncia de
internacdes hospitalares entre idosos, a partir dos dados da linha de base de um estudo
prospectivo de base populacional sobre saude e envelhecimento, que esta sendo
desenvolvido na cidade de Bambui, Minas Gerais (Lima-Costa, 2000 a). O segundo
artigo, intitulado “The Bambui health and ageing study: factors associated with
hospitalisations among older adults in the community”, aceito para publicagdo nos
Cadernos de Saude Publica, apresenta os resultados do estudo da associacdo entre a
ocorréncia de uma e de duas ou mais internagdes hospitalares e os indicadores de
predisposi¢ao, facilitagdo e necessidade de utilizagao de servigos de saude, utilizando-se
0 modelo proposto por Andersen & Newman (1973).

O terceiro, intitulado “Biomedical factors associated with the occurrence of
hospital admissions among older adults: The Bambui Health and Ageing Study”,
apresenta os resultados do estudo da associagdo entre alguns fatores biomédicos
selecionados (pressdo arterial, indice de massa corporal, glicemia e niveis séricos de
colesterol, triglicérides e albumina) e a ocorréncia de uma e duas ou mais internagdes
hospitalares nos ultimos doze meses. Adicionalmente, investiga-se o impacto da
inclusdo de variaveis biomédicas sobre as associagdes previamente observadas nesta

coorte entre a ocorréncia de internacdes hospitalares e caracteristicas de predisposi¢ao,



facilitacdo e de necessidade, previamente descritas como associadas a ocorréncia de
internagdes hospitalares nesta populagao.

Como anexos, sdo apresentados dois outros artigos importantes para o
entendimento do presente trabalho, o primeiro, publicado no Boletim Epidemiologico do
SUS com o titulo “Diagnéstico da situacdo de saude da populacio idosa brasileira:
um estudo da mortalidade e das internacdes hospitalares publicas”, descreve a
evolucdo das causas de morte e internagdes hospitalares entre idosos no Brasil e
também discute os gastos dos SUS com cuidados hospitalares aos idosos. O segundo
artigo, publicado na Revista de Saude Publica, com o titulo “The Bambui health and
ageing study (BHAS): methodological approach and preliminary results of a
population-based cohort study of the elderly in Brazil”, apresenta os aspectos
metodoldgicos e os resultados preliminares da linha de base de um estudo prospectivo
com base populacional sobre satde e envelhecimento, que vem sendo conduzido na

cidade de Bambui, Minas Gerais.
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A morte de idosos na Clinica Santa Genoveva,
Rio de Janeiro: um excesso de mortalidade que
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Abstract From January to May 1996, 156 inpatients died in a clinic for elderly people in Rio de
Janeiro, Brazil. The highest mortality rate was observed in May: 143/1,000 inpatients. As a result,
the clinic was closed by the Ministry of Health. This study investigated whether the excessive
number of deaths observed in the clinic in early 1996 was unexpected or reflected prevailing con-
ditions. The investigation used the Public Health System database (SIH-SUS). The study period
was 01/1993 to 05/1996. The investigation was based on: 1) a time-series analysis of the number
of deaths and crude mortality rates and 2) comparison of the mortality rates observed in that
clinic with those calculated for 15 area hospitals, defined as the reference rates. Risk of death in
the clinic was higher than expected in 28 of the 41 months considered in the study. Highest risks
were observed in January 1993 (RRcrude = 2.23; 95% CI 1.56-3.14) and May 1996 (RRadjusted =
2.73;95% CI 1.88-3.95). The high mortality rates observed in the clinic in 1996 were already pre-
sent in 1993. Thus, adequate use of the STH-SUS could have anticipated and avoided the excess
mortality identified in early 1996.

Key words Hospital Mortality; Hospital Records; Health Services for the Aged; Aged

Resumo Entre janeiro e maio de 1996, 156 idosos morreram na Clinica Santa Genoveva, no Rio
de Janeiro. A mortalidade mais alta foi observada em maio: 143/1.000 internagdes. Isto resultou
no fechamento da clinica pelo Ministério da Satide. O objetivo deste trabalho é verificar, utili-
zando-se dados do Sistema de Informacées Hospitalares do Sistema Unico de Satide (SIH-SUS),
se os o6bitos ocorridos na clinica em 1996 representavam uma exce¢do ou se refletiam condigoes
ja existentes. O periodo do estudo foi de janeiro/1993 a maio/1996. A metodologia da investiga-
cdo incluiu 1) andlise da série historica do niimero e das taxas mensais brutas de mortalidade e
2) comparagoes destas com aquelas de 15 hospitais definidos como referéncia. O risco de morrer
na clinica foi superior ao dos hospitais de referéncia em 28 dos 41 meses considerados. Os maio-
res riscos relativos foram observados em janeiro de 1993 (RRbruto = 2,23; IC-95% = 1,56-3,14) e
maio de 1996 (RRajustado = 2,73; IC-95% = 1,88-3,95). Os resultados mostram que a alta morta-
lidade na clinica jd vinha ocorrendo desde 1993. A utilizacdo adequada do SIH-SUS poderia ter
antecipado e evitado o excesso de mortalidade sé identificado em meados de 1996.
Palavras-chave Mortalidade Hospitalar; Registros Hospitalares; Servigos de Satide para Idosos;
Idoso
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Introducéao

A morte de elevado nimero de idosos interna-
dos na Clinica Santa Genoveva, Rio de Janeiro,
entre os meses de abril e junho de 1996 foi am-
plamente denunciada pela imprensa. Isto re-
sultou na intervencdo do Ministério da Saude,
com subseqiiente descredenciamento da clini-
ca pelo Sistema Unico de Satide (SUS) e prisdo
preventiva de seis membros da sua direcao (Fo-
lha de Sao Paulo, 1996). Estes fatos levam a re-
flexdo a respeito da necessidade de o SUS mo-
nitorar a qualidade da assisténcia hospitalar
dos servicos por ele contratados.

A taxa de mortalidade hospitalar bruta ou
ajustada tem sido usada como indicador de
qualidade da assisténcia hospitalar em paises
desenvolvidos (Roemer et al., 1968; DesHarnais
et al., 1988; Hofer & Hayward, 1996). No Brasil,
apesar da existéncia de uma grande base de da-
dos publica relativa a internacdes hospitalares
(Sistema de Informacdes Hospitalares do Siste-
ma Unico de Satde — SIH-SUS), a sua utiliza-
¢do para estudos epidemioldgicos ainda é inci-
piente. Este fato é surpreendente, uma vez que,
desde 1993, as informacoes acerca das interna-
¢Oes hospitalares ocorridas no ambito do SUS
estdo disponiveis em CD-ROM, nao havendo
restricdes quanto ao seu uso (MS, 1998a).

O objetivo do presente trabalho € verificar,
por intermédio dos dados do SIH-SUS, se os
6bitos ocorridos na Clinica Santa Genoveva em
1996 representavam ocorréncia pontual, ou se
refletiam condi¢bes previamente existentes na
clinica, situacdo em que seriam preveniveis
mediante monitoramento adequado.

Metodologia

A fonte de dados para este trabalho foi o Siste-
ma de Informagodes Hospitalares do Sistema
Unico de Saude (STH-SUS) (MS, 1998b). Neste,
a Clinica Santa Genoveva foi localizada por meio
de seu nimero no Cadastro Geral de Contri-
buintes (CGC). As internagdes hospitalares e os
dados referentes as mesmas foram determina-
dos através do nimero da Autorizac¢ao de In-
ternacao Hospitalar (ATH), que identifica o pa-
ciente dos servicos prestados pelo SUS sob re-
gime de internacgao hospitalar (MS, 1998a).

As internacoes analisadas referem-se aque-
las ocorridas na Clinica Santa Genoveva e em
quinze hospitais da cidade do Rio de Janeiro,
utilizados para comparacao (hospitais de refe-
réncia). O periodo considerado para estudo foi
de 01/01/1993 a 31/05/1996, datas que corres-
pondem respectivamente ao inicio das infor-
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macoes do SIH-SUS em CD-ROM e ao descre-
denciamento da Clinica Santa Genoveva (MS,
1998b).

A selecao dos hospitais de referéncia foi fei-
ta a partir das internacdes, remuneradas pelo
SUS, que preenchiam os critérios de compara-
bilidade adotados neste trabalho. Estes crité-
rios foram: 1) diagndstico da internagdo no
mesmo grupo de patologias, correspondentes
a90% das internacoes realizadas na Clinica San-
ta Genoveva, ou seja, efeitos tardios de doenca
cerebrovascular (CID-9: 438), arteriosclerose
(CID-9: 440), outros tipos de desnutri¢cao pro-
teico-calérica nao especificada (CID-9: 263),
oclusao das artérias cerebrais (CID-9: 434), dia-
betes mellitus (CID-9: 250), efeitos tardios de
lesdes e traumatismos osteomusculares e/ou
tecido conjuntivo (CID-9: 905) e insuficiéncia
cardiaca (CID-9: 428) (Tabela 1); 2) internacdes
cujo procedimento principal fosse atendimen-
to a paciente fora de possibilidade terapéutica
(FPT), c6digo 85100030 da tabela de procedi-
mentos do STH-SUS, as quais correspondiam
ao total das internacdes realizadas na Clinica
Santa Genoveva. Este tltimo critério € justifi-
cavel porque, no ambito do SUS, o procedi-
mento principal define os procedimentos co-
bertos pelo sistema durante a internacao, bem
como a remuneracio paga ao hospital. Para a
obtencao de indicadores estdveis foram inclui-
dos no estudo apenas os hospitais com 500 ou
mais internacdes/ano que preenchessem os
critérios acima mencionados.

O ntimero da AIH é tinico para cada pacien-
te durante a mesma internacao, nao sendo reu-
tilizado apds a saida do hospital. Em casos de
internagoes prolongadas (AIH de identificacao
5), a mesma AIH pode ser computada vdrias
vezes para fins de faturamento. Apés 180 dias
de internacao, havendo necessidade de o pa-
ciente continuar internado, o hospital solicita
nova ATH (MS, 1998b). No presente trabalho,
para evitar que a mesma AIH fosse computada
mais de uma vez em mesmo més e ano, foi fei-
ta a verificacdo de todo o banco de dados, de
forma a eliminar duplicacdes. Assim, somente
ocorreria a dupla contagem do paciente no pe-
riodo (més e ano) naqueles casos em que o pa-
ciente ficasse internado por mais de 180 dias e
nova AIH fosse emitida no mesmo més. Desta
forma tornou-se possivel estimar o niimero de
pacientes/meés durante o periodo estudado.

As seguintes informacgdes relativas as inter-
nagoes foram consideradas neste trabalho: ida-
de (< 60anos; 60-69anos; 70-79anos; > 80 anos),
sexo (masculino ou feminino), tipo de AIH
(identificacdo 1 e identificag¢do 5), motivo da
saida (6bito ou nao), data do 6bito (més e ano
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Diagnéstico principal que justificou a internagdo dos pacientes da Clinica Santa Genoveva, Rio de Janeiro,

segundo a condicdo de saida (ébito ou n&do). Janeiro de 1993 a maio de 1996.

CID 9 Descrigao Obito Nio 6bito Total
n % n % n %
438 Efeitos tardios 458 (54,9) 2.025 (51,6) 2.483 (52,1)
doenca cerebrovascular
440 Arteriosclerose 131 (15,7) 625 (15,9) 756 (15,9)
263 Outros tipos desnutri¢do 53 (6,4) 171 (4,4) 224 (4,7)
proteico-calérica ndo especificada
434 Oclusdo das artérias cerebrais 42 (5,0) 179 (4,6) 221 (4,6)
250 Diabetes Mellitus 34 (4,1) 106 (2,7) 140 (2,9)
905 Efeitos tardios de lesdes e 23 (2,8) 367 (9,3) 390 (8,2)
traumatismos osteomusculares
e/ou tecido conjuntivo
428 Insuficiéncia cardiaca 18 (2,2) 57 (1,5) 75 (1,6)
Qutras causas 75 (9,0) 398 (10,1) 473 (9,9)
Total 834 (100,0) 3.928 (100,0) 4.762 (100,0)

Qui-quadradoys_7) = 51,67, p<0,001.

de ocorréncia), diagnéstico principal da inter-
nacdo (CID 9; 3 digitos) e procedimento princi-
pal (tabela de procedimentos do STH-SUS). As
ATH de identificacdo 5 muitas vezes ndo tinham
sido preenchidas nos campos referentes a ida-
de e ao sexo. Nestes casos, as informacdes fo-
ram obtidas na ATH de identificacdo 1, que cor-
responde ao inicio da internacdo do paciente.

Neste estudo, as taxas mensais de mortali-
dade hospitalar foram avaliadas tomando-se,
como numerador, os 6bitos ocorridos entre os
pacientes internados pelo SUS e, como deno-
minador, o total de pacientes internados pelo
SUS naquele més, incluindo, portanto, as inter-
nacdes que se iniciaram no més e aquelas co-
mecadas em meses anteriores.

Andlise dos dados

Para comparacao entre proporcoes foi utiliza-
do o teste do Qui-quadrado (Fleiss, 1981). As
razdes das taxas mensais de mortalidade brutas
ou ajustadas por idade e sexo (riscos relativos e
intervalos de confianca ao nivel de 95%; RR e IC
95%, respectivamente) foram calculadas através
da regressao de Poisson (Breslow & Day, 1987).

Quando a taxa de mortalidade mensal na
Clinica Santa Genoveva foi comparada a dos

hospitais de referéncia, os riscos relativos ajus-
tados por idade e sexo foram estimados para
todos os meses estudados, exceto para janeiro,
fevereiro, marco e abril de 1993. Riscos relati-
vos brutos foram utilizados para esses quatro
meses, porque a perda diferencial de informa-
cdo sobre idade e sexo neste periodo foi grande
e isso poderia introduzir viéses na interpreta-
¢ao dos resultados.

A andlise dos dados foi feita mediante a uti-
lizacao dos pacotes Epi-Info (Dean et al., 1994)
e Stata (Stata Corporation, 1997).

Resultados

Foram identificadas 4.762 Autorizacodes de In-
ternacoes Hospitalares (AIH) de pacientes in-
ternados pelo SUS na Clinica Santa Genoveva
durante o periodo investigado. Isto correspon-
de a um total de 13.240 pacientes/meés interna-
dos, com média mensal de 323 pacientes. Trin-
ta e quatro por cento dos pacientes/més obser-
vados (4.530) correspondiam a ATH de identifi-
cacdo 1 (inicial) e 66% (8.710) a ATH de identifi-
cacdo 5 (longa permanéncia).

As informagdes referentes a idade e sexo fo-
ram obtidas para 94% dos pacientes. As perdas
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Tabela 2

de informacgdes relativas a idade e sexo con-
centraram-se nos quatro primeiros meses de
1993 (40% das internacdes no periodo). Nos
anos seguintes, as perdas de informacoes des-
tas varidveis estiveram abaixo de 5%. Para os
4.484 pacientes com informacao disponivel pa-
ra sexo e idade, 72% eram do sexo masculino e
28% do sexo feminino. As mulheres eram mais
velhas que os homens (mediana da idade = 72
e 65 anos; percentil 25 = 61 e 55, percentil 75 =
80 e 75, respectivamente).

Durante os 41 meses estudados ocorreram
834 6bitos na Clinica Santa Genoveva, corres-
pondendo a taxa bruta de mortalidade hospi-
talar igual a 63 por 1.000 pacientes/més. A taxa
de mortalidade aumentou progressivamente
com a idade: 44/1.000 pacientes/més nos me-
nores de 60 anos (classe de referéncia), 46/1.000
naqueles com 60-69 anos (RR = 1,05; IC-95% =
0,84-1,30); 73/1.000 naqueles com 70-79 anos
(RR =1,65; IC-95% = 1,35 - 2,01) e 106/1.000
nos pacientes com mais de 80 anos de idade
(RR =2,42; 1C-95% = 1,99, 2,94). A taxa bruta de
mortalidade hospitalar no periodo foi maior no
sexo feminino em comparacao ao masculino
(87/1.000 e 53/1.000 pacientes més, respectiva-
mente); a taxa de mortalidade entre os pacien-
tes sem informacao quanto ao sexo (65/1.000
pacientes més) foi semelhante a taxa bruta glo-
bal do periodo. A diferenca entre sexos persis-
tiu apds o ajustamento pela idade (RR = 1,5; IC-
95% =1,3-1,7).

Na Tabela 1 sao mostrados os diagndsticos
principais que justificaram a internacado dos

Nimero de 6bitos entre pacientes internados na Clinica Santa Genoveva, Rio de

Janeiro, segundo o més e o ano de ocorréncia. Janeiro de 1993 a maio de 1996.

Meses Nimero de ébitos
1993 1994 1995 1996

Janeiro 47 16 14 32
Fevereiro 20 10 10 18
Margo 20 23 22 28
Abril 14 18 7 28
Maio 26 17 5 50
Junho 30 27 9 -
Julho 21 21 5 -
Agosto 32 31 16 -
Setembro 19 27 10 -
Outubro 19 15 12 -
Novembro 15 17 23 -
Dezembro 14 10 36 -
Total 277 232 169 156

Cad. Saude Publica, Rio de Janeiro, 16(2):545-551, abr-jun, 2000

pacientes na Clinica Santa Genoveva segundo
a condicao de saida (6bito ou ndo). A causa mais
freqiiente de internacao nos dois grupos foi efei-
to tardio de doenga cerebrovascular (CID-9 438)
(54,9% e 52,1%, respectivamente). Houve dife-
renca significante (p<0,001) na distribuicao de
6bitos e ndo 6bitos quanto ao diagndstico. A
diferenca se concentrou nos casos com diag-
nostico de efeitos tardios de lesées e trauma-
tismos osteomusculares e/ou tecido conjuntivo
(CID-9905) (2,8% entre os que faleceram e 9,3%
entre os que nao faleceram).

O nimero de 6bitos mensais entre pacien-
tes internados na Clinica Santa Genoveva va-
riou entre 5 e 50 durante o periodo estudado.
Os picos na mortalidade foram observados nos
meses de janeiro de 1993 (47 6bitos) e maio de
1996 (50 6bitos) (Tabela 2).

Na Figura 1 estao apresentadas as taxas
brutas mensais de mortalidade hospitalar na
Clinica Santa Genoveva e para o conjunto dos
hospitais de referéncia. No més imediatamente
anterior ao descredenciamento da clinica (maio
de 1996), verificou-se taxa de mortalidade igual
a 142,9 por 1.000 pacientes. Taxa razoavelmen-
te semelhante foi observada na mesma clinica
trés anos antes (131,7 por 1.000 pacientes em
janeiro de 1993). As taxas de mortalidade na
Clinica Santa Genoveva e nos hospitais de refe-
réncia apresentaram grande variacdo no perio-
do considerado. Cabe ressaltar, entretanto, que
as taxas brutas de mortalidade observadas na
Clinica Santa Genoveva foram superiores as ob-
servadas nos hospitais de referéncia na maio-
ria dos meses estudados (Figura 1).

A Figura 2 apresenta os riscos relativos para
6bito na Clinica Santa Genoveva em compara-
¢ao aos hospitais de referéncia. Os maiores ris-
cos relativos, quando o risco de morrer mos-
trou-se duas vezes maior entre os pacientes da
clinica, foram notados em janeiro de 1993
(RRpruto = 2,23; IC-95% = 1,56-3,14), agosto de
1993 (RRgjustado = 1,99; 1C-95% = 1,34 - 2,94),
dezembro de 1995 (RRyjystado = 2,20; 1C-95% =
1,45-3,34) e maio de 1996 (RRyjystado = 2,73; 1C-
95% = 1,88-3,95). O risco de morrer na clinica
foi superior ao dos hospitais de referéncia em
10 dos 41 meses investigados (valores de RR e
limites inferiores do IC-95% > 1). Somente em
um dos meses estudados (julho de 1995), o ris-
co de morrer entre os pacientes da Clinica San-
ta Genoveva foi menor do que aquele observa-
do nos hospitais de referéncia (RR,jystado = 0,29;
IC-95% = 0,12-0,73).
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Figura 1

Taxa de mortalidade (por 1000 pacientes internados) entre pacientes da Clinica Santa Genoveva, Rio de Janeiro,

e entre os pacientes dos hospitais de referéncia (janeiro, 1993 — maio, 1996).
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Riscos relativos (IC 95%) brutos (linha pontilhada) e ajustados (linha continua) por idade e sexo para dbitos
entre pacientes internados na Clinica Santa Genoveva, Rio de Janeiro, em relagdo aos hospitais de referéncia
(janeiro, 1993 — maio, 1996).
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Discussao

Os resultados deste trabalho evidenciam que
os Obitos ocorridos na Clinica Santa Genoveva
em maio de 1996 nao constituiram fato isola-
do, mas sim tendéncia da clinica durante o pe-
riodo investigado. Esta tendéncia foi consis-
tentemente observada na (1) verificacado da fre-
qliéncia mensal de 6bitos, (2) na verificacdo
das taxas brutas mensais de mortalidade e (3)
nas comparacodes entre as taxas mensais de
mortalidade observadas na Clinica Santa Ge-
noveva e aquelas dos hospitais de referéncia.

A taxa de mortalidade ajustada por caracte-
risticas dos pacientes e dos hospitais tem sido
usada, hd mais de 20 anos, para monitorar a
qualidade dos hospitais nos Estados Unidos
(Roemer et al., 1968; DesHarnais et al., 1988),
ndo obstante algumas criticas apresentadas
quanto a este indicador (Hofer & Hayward,
1996). A utilizacdo, no presente trabalho, das
taxas brutas de mortalidade foi suficiente para
confirmar os resultados da prospeccao do nd-
mero mensal de 6bitos, mas a introducao de
um parametro externo de comparagao refor-
¢cou e deu maior consisténcia aos achados des-
critivos.

Quanto a adequacao da referéncia utilizada
para comparag¢ao externa, embora ainda nao
aproveitada no meio da satde, teve, como refe-
réncia tedrica, a construcdo dos Diagnosis Re-
lated Groups (DRGs) (Noronha et al., 1991). Os
critérios aqui adotados foram baseados no ca-
rater publico da internacdo, semelhanca de
diagndsticos, procedimento principal e volu-
me de atendimentos realizados pelos hospi-
tais, respeitando as principais premissas de
comparabilidade propostas para este tipo de
estudo (Roemer et al., 1968; DesHarnais et al.,
1988; Flood, 1990).

Uma questao relevante a ser discutida em
investigacdo que se funda em dados secunda-
rios € a qualidade da informacao empregada.
Veras & Martins (1994) estudaram amostra das
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internacoes hospitalares publicas de pacientes
agudos no Rio de Janeiro em 1982. Os autores
encontraram elevada concordancia entre as in-
formacodes obtidas a partir dos prontudrios mé-
dicos e aquelas presentes no formuldrio da ATH
para os dados de faixa etdria, sexo, 6bito hospi-
talar e diagnéstico de internacdo ao nivel de
trés digitos. Apesar dessas varidveis serem as
mesmas utilizadas no presente trabalho, as ATH
aqui estudadas referem-se a pacientes de lon-
ga permanéncia e idosos, e é possivel que a
confiabilidade neste tipo de servigo difira da-
quela observada por Veras & Martins (1994).

O presente trabalho é exemplo de como o
uso de dados secunddrios da atencao médica
pode ser til para investigacdes epidemiolégi-
cas e avaliacdo de servicos de satide no Brasil.
Flood (1990) defende os estudos baseados em
dados secunddrios, em comparac¢do aos en-
saios clinicos, para investigacdes de servicos
de satide. Tais estudos sdo eticamente aceitd-
veis e metodologicamente adequados para a
avaliacdo da efetividade da assisténcia hospi-
talar, uma vez que refletem o processo real e
cotidiano de atencao aos pacientes.

Em resumo, os resultados mostram que, no
episédio da Clinica Santa Genoveva, a utiliza-
¢ao dos dados do STH-SUS poderia ter anteci-
pado as investigacdes dos 6érgdos competentes,
de modo a evitar o excesso de mortalidade em
idosos, identificado apenas em meados de 1996.
No momento em que o Brasil vivencia cresci-
mento progressivo da populacao idosa, o caso
da Clinica Santa Genoveva chama a atencdo
para a vulnerabilidade dessa populacao. O SIH-
SUS oferece dados importantes para o monito-
ramento e avaliacdo da assisténcia hospitalar
prestada pela rede conveniada. Como nao ha
motivos para acreditar que o episédio da men-
cionada clinica seja fato isolado, considera-se
que este tipo de investigacdo é fundamental
para estabelecer métodos de monitoramento e
contribuir para a construgdo de indicadores de
avaliacdo da qualidade da atencdo a saude.
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Abstract This study aimed to identify factors associated with hospital admissions of the elderly.
All residents of Bambui, Minas Gerais State = 60 years (n = 1,742) were selected. Some 1,606 of
these (92.2%) participated in the study. The dependent variable was the number of hospital ad-
missions (none, one, and two or more) during the previous 12 months. Independent variables
were grouped as enabling, predisposing, and need-related factors. The strongest associations
with multiple hospital admissions were: living alone; financial constraints to purchase of med-
ication; and various indicators of need (worse self-perceived health, more visits to physician,
greater use of prescription medications, and history of coronary heart disease). Such variables
could help identify older adults at greatest risk and thus prevent hospitalization.

Key words Aging; Health Services Accessibility; Hospitalization

Resumo O estudo procura identificar fatores associados com internacdo hospitalar entre
idosos. Foram selecionados todos os adultos residentes em Bambui, Minas Gerais, com 60 ou
mais anos (n = 1.742). Deste total, 1.606 (92,2%) participaram no estudo. A variavel dependente
era o numero de internagdes hospitalares (0, 1 ou = 2) nos ultimos 12 meses. As variaveis inde-
pendentes foram classificadas como facilitadoras, predisponentes e relacionadas a necessidades.
As variaveis independentes que demonstraram associa¢des mais fortes com o nimero de inter-
nacdes hospitalares foram: o fato de viver sozinho(a); restri¢6es financeiras a aquisi¢cdo da medi-
cacao prescrita e diversos indicadores de necessidade (percep¢do negativa da propria saude,
numero maior de consultas médicas, maior uso de medicagdo com receita médica e histéria de
doenca coronariana). Estas variaveis poderiam ajudar a identificar os idosos com risco elevado
de hospitalizacao e contribuir para medidas preventivas.

Palavras-chave Envelhecimento; Acesso aos Servigos de Saude; Hospitalizagdo
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Introduction

Ageing of the population was a phenomenon
initially observed in developed countries, but
in recent years the number of older adults in
developing nations has increased more rapidly.
Projections recently published by the World
Health Organization (WHO) estimate that be-
tween 1990 and 2,025 the elderly population
will increase by approximately seven to eight
times in countries such as Colombia, Malaysia,
Kenya, Thailand and Ghana. The same projec-
tions indicate that five of the 10 countries with
the highest population of older adults in 2025
will be developing countries, including Brazil,
where an estimated number of 27 million peo-
ple will be over 60 years old (WHO, 1998). The
proportion of people aged 60 or older years in
Brazil increased from 6.1% in 1980 (7,204,517
inhabitants) to 7.9% in 1996 (12,398,678 inhab-
itants), corresponding in absolute numbers to
an increase of 5.2 million individuals (IBGE,
1981, 1997).

The increase of the elderly population im-
plies a greater number of health problems,
with the highest demand for health care ser-
vices concentrated within this group (Kalache
et al., 1987; Lima-Costa et al., 2000a; Ramos et
al., 1987; Taket, 1992; Veras et al., 1987). In Brazil,
the costs of hospital public admissions for in-
dividuals aged = 60 years, who comprised 7.9%
of the population of the country in 1996, will
reach 27.2% of the total this year (Lima-Costa
et al., 2000a). It is known also that the high cost
of health services utilized by the older adult
population, principally hospital admissions, is
concentrated in a small subgroup of this popu-
lation (Freeborn et al., 1990; McCall & Wai,
1983; Roos & Shapiro, 1981; Roos et al., 1989;
Zook & Moore, 1980). Members of this minority
could have a better health situation with less
frequent hospital admissions, if they could be
identified in advance and treated preventively
(Boult et al., 1993). Thus, knowledge of the fac-
tors associated with hospital admissions among
the elderly is important to prevent these, or at
least to organize the provision of services at the
hospital, ambulatory, community and house-
hold level (Boult et al., 1993, 1994; Evans et al.,
1988; Pacala et al., 1995), in order to produce a
positive impact on the quality of life for older
adults and rationalize treatment costs.

Since the behavioral model was proposed
to investigate the determinants of health ser-
vice utilization in the early 1970s (Aday & An-
dersen, 1974; Andersen & Newman, 1973), vari-
ous studies have been carried out in developed
countries to identify the factors associated
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with use of the health services by older people
(Branch etal., 1981; Coleman et al., 1998; Evans
et al., 1988; Satish, 1996; Wolinsky et al., 1992).
More recently, population-based studies have
been carried out in developed countries to iden-
tify predictive characteristics for hospital ad-
missions in this population (Boult et al., 1993;
Hurd & McGarry, 1997; Pacala et al., 1997). In
general, these have shown that the most impor-
tant variables are: poor self-perceived health
status, more advanced age, greater number of
visits to a doctor in the previous year, greater
number of medications utilized, disability to
perform some activities of daily living (ADL)
and presence of certain diseases, such as coro-
nary disease and diabetes, among others. It is
not known, however, if these variables are capa-
ble of predicting hospital admissions among
older adult residents of developing countries.

The factors associated with the utilization
of health services (ambulatory, hospital and
others) in developing countries were investi-
gated based on cross sectional studies devel-
oped in Mexico (Borges-Yafiez & Gomes-Dan-
tés, 1998) and Brazil (Pinheiro & Travassos,
1999). The former study, based on information
from a national health survey carried out in
1994, verified that more advanced age, inabili-
ty to work during the previous week, access to
social security, and report of previous diagno-
sis of any disease were associated with utiliza-
tion of health services. In the latter study, car-
ried out in the city of Rio de Janeiro, it was veri-
fied that the factors associated with the utiliza-
tion of health services by the elderly were fe-
male sex, access to private health plan, resi-
dence in richest areas of the city and history of
prior diagnosis of any disease.

To our knowledge, no studies have been
done in developing countries that specifically
examine characteristics associated with hospi-
tal admissions among older adults. The present
study, utilizing data obtained from the baseline
of a Brazilian prospective study on health of
the elderly (The Bambui Health and Aging
Study — BHAS) (Lima-Costa et al., 2000b) aims
at identifying characteristics associated with
the occurrence of hospital admissions among
older adults.

Material and methods
Study area
The municipality of Bambui has around 20,000

inhabitants, 70% of whom lived in the urban
area (Bambui town) in 1991 (IBGE, 1992). The



human development index in the municipality
during that year was 0.70, life expectancy at
birth was 70.2 years and 75% of deaths occurred
among people = 50 years of age (FJP/IPEA,
1996). The leading causes of deaths in the mu-
nicipality in 1996 were stroke (ICD-10: 160-169),
Chagas disease (ICD-10: B57), ischaemic heart
disease (ICD-10: 1-20-125), and pulmonary
chronic obstructive disease (ICD-10: J43, J44)
(death rates = 110.0, 61.4, 42.5 and 18.9 per
100,000, respectively) (DATASUS, 1998; OMS,
1995). The high mortality rate due to Chagas’
disease among the residents of this community
is the consequence of past exposure to infec-
tion with Trypanosoma cruzi. Transmission of
infection has been interrupted in the munici-
pality for over 20 years, however seropositivity
remains high among the elderly due to the co-
hort effect (Lima-Costa et al., in press).

The town of Bambui possesses a general
hospital with 62 beds and a polyclinic munici-
pal that offers 24hr. Primary Health Care. In
1996 there was one doctor per 1,000 inhabi-
tants of the municipality. In that year, 545 pub-
lic hospital admissions were registered under
the public health system (Sistema Unico de
Saude) for residents of Bambui aged = 60 years
(DATASUS, 1997). Among these, the principal
causes were cardiac insufficiency (CID-9: 428)
and bacterial pneumonia (CID-9: 482, 485, 486)
(admission rates = 28.9 and 25.2 per 1,000 in-
habitants respectively) (OMS, 1985).

Study population

A complete census of the town of Bambui was
carried out by our research team in November
and December 1996 to identify the participants
of the study. All those aged = 60 years old on
January 1st 1997 were selected to participate in
the baseline of the cohort study. More details
can be seen in Lima-Costa et al. (2000b).

Study variables

The dependent variable of this study was the
number of hospital admissions during the last
12 months (none, one and two or more). Hos-
pitalization was defined by passing at least one
night in hospital as a patient (Coroni-Huntley
et al., 1986).

Selection of independent variables for the
present study followed the model proposed by
Andersen (Aday & Andersen, 1974; Andersen,
1995; Andersen & Newman, 1973) to investi-
gate characteristics associated with health ser-
vice use. According to this model, the individ-

FACTORS ASSOCIATED WITH HOSPITALIZATION OF THE ELDERLY

ual determinants of the utilization of health
services are grouped into indicators of predis-
posing, enabling and need. The variables of
predisposing refer to characteristics whose ex-
istence precedes the occurrence of any specific
episode of disease (gender, age and beliefs with
respect to the efficacy of medical treatments
are examples of predisposing). Enabling vari-
ables are factors that make the health services
available to the individual (income and cover-
ing for health plans are examples of enablers).
Variables of need represent more immediate
causes for the utilization of health services
(history of previous diagnosis of any disease
and self-perceived health status are examples
of indicators of need).

The indicator variables of predisposing in
the present study were the following: (1) age
in years (60-69, 70-79, = 80 years), (2) gender
(male, female), (3) marital status (married/liv-
ing together, single, separate/divorced, wid-
owed), (4) educational level in completed years
of schooling (none, 1-3, 4-7, =2 8) and (5) living
alone (yes or no).

The indicator variables of enabling were:
(1) family income (< 2, 2-3, 4-5, 2 6) and (2) in-
dividual income (< 1,1,2-3, 2 4) in minimum
Brazilian wages at the time of interview, (3)
coverage by private health plan (yes or no), (4)
principal problem perceived when medical
services needed (none, difficulty of access to
local attendance center, other), (5) principal
problem perceived with regard to obtaining
medication (none, financial, others). The indi-
cator variables of need were the following:
(1) report of previous medical diagnosis of se-
lected diseases/conditions (coronary disease —
angina pectoris and/or myocardial infarction,
arterial hypertension, arthritis, diabetes and
Chagas’disease) (yes or no), (2) self-perceived
health status during the past 6 months (very
good/good, reasonable, bad/very bad), (3)
ability to walk at least 1.5km without tiring (yes
or no), (4) disability to carry out at least one of
the following activities of daily life: bathing,
dressing, transferring from a bed to a chair, use
the bathroom or feed oneself alone (yes or no),
(5) unable to carry out routine activities during
the last two weeks due to health problems (yes
or no), (6) bedridden in some moment in the
last two weeks due to health problems (yes or
no), (7) number of visits to a doctor in the last
12 months (< 2, 3-4, = 5), (8) number of med-
ications prescribed by a doctor and used in the
last 3 months (none, 1-2, 3-4 and = 5).
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Data collection

The information for the present study was ob-
tained through an interview carried out in the
baseline of the cohort study, using the BHAS
questionnaire. These interviews lasted approx-
imately 90 minutes and were carried out in the
homes of the interviewees. When the intervie-
wee was unable to respond to the interview,
due to a cognitive deficit or for some other
health reason, an appropriate proxy respon-
dent was used (Magaziner, 1992; Nelson et al.,
1990). These proxy did not answer questions
that depended on personal judgement, such as
self-perceived health status. More details are
provided in Lima-Costa et al. (2000b).

Data analysis

Univariate analysis was based on Pearson’s chi-
square test and chi-square test for linear trend
(Armitage & Berry, 1987). Multivariate analysis
was based on the adjusted odds ratios (OR) and
on their confidence intervals at the 95% level
obtained by Woolf’s method (Schlesselman,
1982). The OR were adjusted by logistic multi-
nomial regression (Hamilton, 1993; Hosmer &
Lamershow, 1989), taking as reference class the
absence of hospital admissions in the last 12
months. Age and sex were considered a priori
to be potential confounding variables in this
study. All other variables that are in the uni-
variate analysis presented association with the
number of hospital admissions below the 0.20
significance level were examined in the multi-
variate analysis (Greenland, 1989).

Multivariate analysis was carried out ini-
tially by each of the three groups of determi-
nants (predisposing, enabling or need) follow-
ing which the final model was constructed,
including all the variables that were associat-
ed with the number of hospital admissions at
< 0.20 level in each group of determinants.

Results

Of the 1,742 elderly selected, 1,606 (92,2%) par-
ticipated in the present study. Sixty percent of
the participants were female and the median
age was 68 years. Of these individuals, 1,244
(77.5%), 250 (15.6%) and 112 (7.0%) reported
having had no, one and = 2 hospital admissions
in the last 12 months, respectively.

The results of the univariate analysis of the
indicators of predisposing for health service
utilization, according to the number of hospi-
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tal admissions are presented in Table 1. All the
variables studied (gender, age, marital status,
living alone, complete years of schooling) were
associated with the number of hospital admis-
sions during the last 12 months.

The totals of the univariate analysis of the
indicators of enabling for health service use are
presented in Table 2. Among these variables,
only coverage by health plan was not signifi-
cantly associated with the number of hospital
admissions at < 0.05 level (p = 0.058). All the
others (family and individual income, report of
problems of access to local medical attention
and financial problems in obtaining medica-
tion) were statistically associated with the num-
ber of admissions.

The results of the univariate analysis of the
indicators for need of utilization of health ser-
vices are presented in Tables 3 and 4, and are
based on the number of hospital admissions.
All of these presented a significant association
with the number of hospital admissions in the
last 12 months (p < 0.05): number of visits to
the doctor during the last 12 months, number
of prescribed medications used in the last
three months, inability to perform routine ac-
tivities because of a health problem during the
last two weeks, having been bedridden during
the last two weeks, inability to walk 1.5km with-
out tiring, disability to carry out one or more
daily activities, poor self-perceived health sta-
tus in the last six months, positive medical his-
tory of coronary disease, arterial hypertension,
arthritis, diabetes and Chagas’ disease.

The final results of the multivariate analysis
of factors associated with the occurrence of
hospitalizations in the last 12 months are pre-
sented in Table 5. The following variables were
independently associated with reports of one
and two or more hospital admissions: greater
number of visits to the doctor in the last 12
months (3-4 and = 5), use of greater numbers
of prescribed medications in the last three
months, having stopped carrying out some ac-
tivity for a health problem in the past two
weeks, having been bedridden in the last two
weeks and an inability to walk 1.5km without
tiring. The male sex, living alone, report of fi-
nancial problems to obtain medication, self-
perceived health as bad/very bad and requir-
ing a proxy respondent to answer the interview
were independently associated only with the
report of two or more hospitalizations.



Table 1
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Distribution of indicators of predisposing for utilization of health services, according to the number of hospital

admissions during the last 12 months among older adults. Bambui, Minas Gerais State, Brazil, 1997.

Number of admissions

None One Two or more p value*
(n = 1,244) (n = 250) (n=112)
% % %

Gender

Female 57,9 69,6 62,5

Male 42,1 30,4 37,5 0,002
Age (years)

60-69 59,4 55,6 49,1

70-79 30,8 30,0 29,5

> 80 9,8 14,4 21,4 0,002
Marital status

Married/live together 51,0 38,8 47,3

Single 10,5 12,0 8,9

Divorced/separated 4,8 6,8 4.5

Widow 33,7 42,4 39,3 0,031
Living alone

Yes 14,5 19,2 22,3

No 85,5 80,4 77,7 0,026
Years of schooling

None 30,3 38,4 44,6

1-3 33,4 28,4 33,9

4-7 27,7 25,6 19,6

>8 8,5 7,2 1,8 0,003

* Pearson chi-square test

Discussion

The characteristics most strongly associated
with the occurrence of hospital admissions in
the present study were the indicators of need.
The magnitude of the associations was greater
when two or more hospitalizations were con-
sidered. This result is consistent with that ob-
served in two sectional studies (Branch et al.,
1981; Hurd & McGurry, 1997) and a population-
based prospective study (Boult et al., 1993)
performed in the United States. It is important
to emphasize that the indicators of need were
also the ones most strongly associated with use
of health services in general (ambulatory, hos-
pital and others) in previous studies carried
out in Mexico (Borges-Yarfies & GOmes-Dantés,
1998) and Brazil (Travassos & Pinheiro, 1999).
Among the indicator variables of need, it is
worth calling attention to the self-perceived
health status, which in the present study was

strongly associated with the occurrence of two
or more hospitalizations. This indicator has
consistently been found to be associated with
the occurrence of hospital admissions among
the elderly both in developed countries (Boult
et al., 1993; Branch et al., 1981) and developing
countries (Fernandez-de-la-Hoz & Leon, 1996).
It is also important to emphasize that poor self-
perceived health status has been a robust pre-
dictor of mortality among old people in differ-
ent countries and cultures (Helmer et al.; 1999;
Korten et al., 1999; Menec et al., 1999; Onawola
etal., 1998).

The other indicator variables of need found
to be independently associated with the occur-
rence of hospitalizations in the present study
(visits to a doctor, medications prescribed, in-
ability to perform activities due to health prob-
lems, bedridden state and an inability to walk
1.5km without tiring), are also in agreement
with the findings of studies carried out in de-
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Table 2

Distribution of indicators of enabling for utilization of health services, according to the number of hospital admissions

during the last 12 months among older adults. Bambui, Minas Gerais State, Brazil, 1997.

Number of hospital admissions

None One Two or more  p value**
(n=1,244) (n = 250) (n=112)
% % %

Monthly family income*

< 2,00 27,5 32,8 48,2

2,00 - 3,99 38,3 36,0 32,1

4,00 - 5,99 14,9 15,6 10,7

26 18,6 13,6 8,0 0,000
Monthly personnel income*

< 1,00 11,4 10,4 10,7

1,00 - 1,99 59,9 65,2 77,7

2,00 - 3,99 15,4 12,4 8,0

24,00 13,0 12,0 3,6 0,006
Private health plan

No 80,1 80,0 89,3

Yes 19,9 20,0 10,7 0,058
Major problem to access medical services

None 36,2 28,8 20,5

Difficulties of access to 8,3 16,8 20,5

medical services local

Others 55,1 53,6 58,0 0,000
Major problem in obtaining medication

None 52,7 44,0 23,2

Financial problem 39,9 47,6 65,2

Others 7,2 7,6 10,7 0,000

* In Brazilian minimum wages (US$ 120.00, during the study period)

** Pearson chi-square test

veloped countries (Boult et al., 1993; Branch et
al., 1981).

The use of a greater number of medications
prescribed was independently associated with
one and two or more hospitalizations in the
last 12 months. Two hypotheses may be raised
to explain this finding: first, the number of
medications prescribed may reflect a worse
state of health; and the second, the risk may
be related to the concomitant use of diverse
drugs, this being common among the elderly
(Borges-Yaries & GoOmes-Dantés,1998; Mosegui
et al, 1999). A study carried out in Sweden
demonstrated that 25% of hospitalizations
were related to adverse effects of medications
and that the risk of these reactions increased
with the number of drugs used (Cadigan et al.,
1989). In Brazil, the quality of medication use
in elderly people was investigated by Mosegui
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etal. (1999), who showed that the occurrence
of medication interaction and other problems
elevated the risk of adverse reactions.

In a cohort study carried out in the United
States, it was shown that the medical history
report of coronary disease was associated with
the occurrence of hospitalizations. Other chron-
ic diseases/conditions such as arterial hyper-
tension, diabetes and arthritis did not present
this association (Boult et al., 1993). Similar re-
sults were obtained in the present study.

The existence of an association between
disability to perform one or more ADLs and the
occurrence of hospital admission was observed
in two cross sectional studies carried out in the
United States, (Branch et al., 1981; Hurd &
McGurry, 1997), but this association was not
found in a cohort study performed in the same
country (Boult et al., 1993). In the present study,



Table 3

FACTORS ASSOCIATED WITH HOSPITALIZATION OF THE ELDERLY

Distribution of select indicators for the need of health services utilization, according to the number of hospital

admissions during the last 12 months among older adults. Bambui, Minas Gerais State, Brazil, 1997.

Number of hospital admissions

None One Two or more p value*
(n = 1,244) (n = 250) (n=112)
% % %

Number of visits to a doctor
during the last 12 months

<2 62,8 38,4 11,6

3-4 9,8 27,2 29,5

25 17,4 34,4 58,9 0,000
Use of prescribed medications
during the last 3 months

None 24,1 8,4 3,6

1-2 30,8 25,6 13,4

3-4 27,2 30,4 36,6

25 17,9 35,6 46,4 0,000
Unable to perform routine activities because
of a health problem during the last 2 weeks

Yes 12,0 30,0 43,8

No 88,0 69,6 56,2 0,000
Having been bedridden
during the last two weeks

Yes 6,4 19,2 32,1

No 93,5 80,4 67,9 0,000
Capacity to walk 1.5km without tiring

Yes 55,3 34,0 17,9

No 44,6 66,0 82,1 0,000
Disability in one or more ADLs**

Yes 7,1 16,4 20,5

No 92,8 82,8 79,5 0,000

* Pearson chi-square

** ADLs = activities of daily living (bathing, dressing, transferring, using the toilet or eating)

the association between disability to carry out
at least one among five ADLs and the occur-
rence of hospital admissions encountered in
the univariate analysis was not maintained af-
ter adjustments by confounding variables.
With respect to the indicator variables of
predisposing for hospitalizations, none was as-
sociated with the occurrence of a single hospi-
tal admission. The male sex and living alone
presented independent associations with the
occurrence of two or more hospital stays. The
greater occurrence of hospitalization among
men, also observed in other studies (Boults et
al., 1993) could signify that men seek medical
assistance later than women and that the entry
point to the health system for elderly male resi-

dents of Bambui could be the hospital. The as-
sociation between living alone and the occur-
rence of hospital stays, observed in the present
study, was not found in previous studies car-
ried out in developed countries. Our results
suggest that in the community studied, hospi-
talization may be a substitute for lack of ade-
quate household care. Among the enabling in-
dicators, we observed that only the report of fi-
nancial constraints to obtain medication was
associated with the occurrence of two or more
hospital admissions. In spite of the lack of sim-
ilar findings in other studies, our results are
consistent with those which would be expected
under a health system that is still unprepared
to attend to the elderly population, and in
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Table 4

Distribution of select indicators for the need of health services utilization, according to the number of hospital

admissions during the last 12 months among older adults. Bambui, Minas Gerais State, Brazil, 1997.

Number of hospital admissions

None One Two or more p value*
(n =1,244) (n = 250) (n=112)
% % %

Self-perceived health status during the last 6 months

Very good/good 26,3 18,0 2,7

Reasonable 49,1 43,6 23,2

Bad/very bad 20,3 29,6 61,6

Not informed** 4,3 8,8 12,5 0,000
Report of medical history of coronary disease

Yes 9,2 12,4 24,1

No 89,8 17,9 75,0 0,000
Report of medical history of hypertension

Yes 55,7 59,2 67,9

No 44,3 40,8 32,1 0,007
Report of medical history of arthritis

Yes 24,0 28,8 34,8

No 76,0 71,2 65,2 0,035
Report of medical history of diabetes

Yes 10,6 12,4 18,8

No 89,4 87,6 81,2 0,031
Report of medical history of Chagas’s disease

Yes 22,3 33,2 36,6

No 77,7 66,8 63,4 0,000

* Pearson chi-square
** proxy respondent

which incipient pharmaceutical assistance ex-
ists with very high medication prices (Con-
sendey et al., 2000).

There is consistent evidence among older
adults that holding a private health plan is as-
sociated with increased health service use in
general (Cohen et al., 1997; Hurd & McGarry,
1997; Lima-Costa et al., in press; Travassos et
al., 2000). The separate effect of private cover-
age on hospital admissions was investigated in
only one study. In this study, carried out in the
United States, it was demonstrated that among
people aged = 70 years, private coverage was
positively associated with hospital stays. In
Bambui, we observed a strong and positive as-
sociation between having private health plan
and the number of visits to a doctor or number
of prescribed medications used. This associa-
tion was not substantially affected by adjust-
ments for health status and other confounding
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variables. Hospitalization, on the other hand,
was not found to be associated with private
coverage (Lima-Costa et al., in press). The dif-
ferences between these and the Bambui’s re-
sults could be explained, at least in part, by the
(1) small proportion of coverage by supple-
mentary health plans in the study population
(20%) compared to that seen in the American
one (70%) and (2) by the existence in Brazil of a
public health system (Sistema Unico de Satde)
which guarantees free hospital care for the
whole population. It is important to note that
the proportion of those covered by a private
health plan in the study community is similar
to that observed in Brazil as a role (IBGE, 2000).

Our results show differences between the
determinants for the occurrence of a single
hospital stay and those for multiple admis-
sions. In general, the study variables are most
frequently, and most strongly, associated with



FACTORS ASSOCIATED WITH HOSPITALIZATION OF THE ELDERLY 13573

Table 5

Final results of the multivariate analysis of factors associated with the occurrence of hospital
admissions in the last 12 months among older adults. Bambui, Minas Gerais State, Brazil, 1997.

Two or more vs None
hospital admissions

One vs None
Hospital admissions

OR (Cl 95%)

OR (CI 95%)

Indicators of predisposing
Age in years (Ref: 60-69)
70-79
> 80

Gender (Ref: Female)
Male

Living alone (Ref: No)
Yes

0,89 (0,64-1,24)
1,12 (0,71-1,76)

0,86 (0,62-1,20)

1,44 (0,98-2,12)

1,05 (0,62-1,78)
1,97 (1,05-3,68)

1,82 (1,11-2,98)

2,69 (1,53-4,74)

Indicators of enabling

Major problem in obtaining medications (Ref: None)
Financial problems
Others

1,16 (0,85-1,58)
0,90 (0,51-1,61)

2,47 (1,46-4,74)
2,04 (0,92-4,56)

Indicators of need

Self-perceived health during the last 6 months
(Ref: Very good/good)

Reasonable
Bad/very bad
Not informed*

Number of visits to a doctor during the last
12 months (Ref: < 2)

3-4
>5

Use of prescribed medications during last
3 months (Ref: None)

1-2
3-4
>5

Report of medical history of coronary disease (Ref: No)
Yes

Unable to perform routine activities because of
a health problem in the past 2 weeks (Ref: No)

Yes

Having been bedridden during last 2 weeks (Ref: No)
Yes

Capacity to walk 1.5km without tiring (Ref: Yes)
No

0,73 (0,48-1,11)
0,69 (0,42-1,12)
1,42 (0,72-2,79)

1,70 (1,17-2,48)
2,03 (1,38-2,99)

1,75 (1,02-3,00)
1,85 (1,05-3,23)
2,73 (1,53-4,88)

0,99 (0,63-1,56)

1,75 (1,17-2,61)

1,73 (1,07-2,81)

1,52 (1,09-2,13)

1,71 (0,49-5,95)
4,74 (1,38-16,29)
6,04 (1,49-24,48)

4,22 (2,07-8,58)
6,63 (3,33-13,19)

1,32 (0,38-4,58)
2,60 (0,80-8,43)
3,31 (1,01-10,82)

2,04 (1,16-3,59)

1,88 (1,12-3,16)

1,98 (1,10-3,54)

1,91 (1,08-3,38)

OR = odds ratio; Cl = confidence interval — adjusted for all variables listed in the table

using multinomial logistic regression (1,579 individuals participated in final analysis)

*proxy respondent
Ref = reference
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the occurrence of multiple hospitalizations.
This observation is important, since programs
of prevention should prioritize the neediest
members of the elderly population and conse-
quently, those with the highest probability of
multiple hospital stays (Freeborn et al., 1990;
Zook & Moore, 1980).

With regard to the methodology of this
study, all efforts were made to avoid bias, such
as stimulus to participate, double blind collec-
tion of data, standardization of procedures and
instruments, as well as exhaustive training of
field teams. The response rate in this study was
high and the participants were similar to the
general population of older adults of Bambui
with respect to all the characteristics investi-
gated: gender, age, marital status, number of
residents per domicile, monthly family income
and schooling, thus guaranteeing the internal
validity of the study (Lima-Costa et al., 2000b).
On the other hand, because the information on
the occurrence of hospitalizations refers to the
previous 12 months, the possibility of recall
bias exists. It is unlikely that this has influenced
our results; the rate of hospital admissions in
the study population (22%) was very close to
that estimated for all residents of Bambui aged
60 or over, registered under the public health
system (26%) (DATASUS, 1997). Because this is
a cross-sectional study, it is impossible to sep-
arate cause and effect. Thus, the self-perceived
health status as poor could be a consequence
of previous hospital stays. However, it is possi-
ble that this was not true of the present study,
since the importance of self-perceived health
status in predicting hospitalizations and other
events related to health problems has been
confirmed in population-based cohort studies
(Boult et al., 1993; Korten et al., 1999). Survival
bias is always possible in cross-sectional stud-
ies of the older adult population, that is, the
most infirm elderly people and consequently,
those with the highest number of hospital stays
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may die earliest. The presence of this bias could
diminish the force of the associations among
variables, reinforcing those found in this study.

Conclusions

The results obtained in this study show indica-
tors for the identification of older adults under
higher risk of hospitalization. The strongest as-
sociation with multiple hospital admissions
were encountered for (1) living alone, (2) exis-
tence of financial constraints to obtaining
medication and (3) for diverse indicators of
need (self-perceived health status as poor,
greater number of visits to the doctor, greater
number of prescribed medications used and
a history of coronary disease). These results
point to measures that could be implemented
by the health services for preventive measures,
such as: (a) identification of elderly people who
live alone in the community, and establish-
ment of routine visits by health service person-
nel; (b) valorization of repeated requests for
medical attention as an indicator of the need
for health care and the establishment of ade-
quate attention; (c) implementation of phar-
maceutical assistance; (d) incorporation of col-
lection of certain basic items of information
(such as self-perceived health status) which
could be used to identify individuals with great-
est needs into the routine of the health ser-
vices. The search for indicators and criteria
that benefit the orientation and provision of
health services for the older adult population
should concern researchers and health system
workers. Our results, together with those of
similar studies carried out in developed coun-
tries, indicate that certain simple, easily ob-
tained items of information could be useful in
identifying the groups at greatest risk and assist
in the elaboration of intervention strategies.
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Summary: The objective of this study was to identify biomedical factors (body mass index,
arterial pressure, glycaemia, total and fractionated cholesterol, triglycerides and albumin)
associated with hospitalisations among older adults. All residents of the Bambui town (MG)
aged > 60 years (n=1742) were selected for the study and 1494 (85.2%) of these participated.
None of the biomedical factors studied presented an independent association with the
occurrence of 1 hospitalisation during the last 12 months. Body mass index <20 Kg/m* and
total cholesterol = 200-263mg/dl and >264 mg/dl presented independent associations with the
occurrence of > 2 hospitalisations. It is important to emphasise that the introduction of
biomedical factors did not modify the associations previously encountered for the same
population between the occurrence of hospitalisations and indicators constructed from
information obtained in a questionnaire survey. This results show that data easily obtained
through interviews may be useful to identify older adults under risk of hospitalisation, for
prevention..

Key words: Ageing; Hospitalisation, Biomedical factors

Resumo: O objetivo deste estudo foi identificar fatores biomédicos (indice de massa
corporal, pressdo arterial, glicemia, colesterol total e fracionado, triglicérides e albumina)
associados com a ocorréncia de internacdes hospitalares em idosos. Foram selecionados para
o estudo todos os residentes na cidade de Bambui (MG) com idade > 60 anos (n=1742).
Destes 1494 (85,2%) participaram. Nenhum dos fatores biomédicos estudados apresentou
associa¢do independente com a ocorréncia de 1 internagdo hospitalar nos ultimos 12 meses.
indice de Massa Corporal <20 Kg/m® e colesterol total=200-263mg/dl ¢ >264 mg/dl
apresentaram associa¢des independentes com a ocorréncia de > 2 interna¢des hospitalares. E
importante salienar que a introdu¢do de fatores biomédicos ndo modificou as associagdes
previamente encontradas na mesma populagao entre a ocorréncia de internagdes hospitalares e
indicadores construidos a partir de informacgdes obtidas através de questionarios. Este
resultado mostra que dados de facil obtencdo através de entrevistas podem ser uteis para
identificar idosos sob risco de hospitalizacdo, para prevengao. .

Palavras-chave: Envelhecimento; Hospitalizacdo, Fatores Biomédicos
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Introduction

Numerous health problems frequently accompany the final decades of life. The elderly are
thus great consumers of health services and this is reflected in the demand for hospital
admissions. The cost of hospitalizations for Brazilian older adults (60 or more years of age) in
1996 represented 23% of the total spent by the public health care system (SUS) on hospital
admissions. This proportion was 2.9 times greater than the relative contribution of this age
group (8%) to the total population of the country (Lima e Costa et al, 2000b). The greatest
part of hospital care costs is incurred by a small group (approximately 15 - 20%) of older
adults with chronic illnesses (Zook & Moore, 1980; Roos & Shapiro, 1981; Roos et al, 1989;
McCall & Wai, 1983; Freeborn et al, 1990). Older adults submitted to frequent hospital
admissions could have better health situations if they could be identified precociously and
treated preventively (Boult et al, 1993).

Recent studies conducted in developed countries, based on information obtained
through questionnaires and using the behavioral model of Andersen (Andersen & Newman,
1973; Aday & Andersen, 1974; Andersen, 1995), have shown that characteristics of
predisposing, enabling and need are powerful ways of identifying predictive factors for
hospital admissions among the elderly (Boult et al, 1993; Pacala et al, 1997, Hurd &
McGarry, 1997). Predisposing refers to characteristics whose existence precedes the
occurrence of illness (sex, age or beliefs regarding the efficacy of a treatment would be
examples of predisposing). Variables of enabling are factors that make health services
available to the individual (salary and coverage by health plans are examples of facilitators).
The indicators of need represent the most immediate cause of health service utilization
(perception of one's own health and diagnosis of some disease or chronic condition are
examples of indicators of need (Andersen & Newman, 1973; Aday & Andersen, 1974; Branch

etal, 1981).
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Population-based studies to determine the factors associated with hospital admissions
among older adults are rare in developing countries (Guerra et al, 2001). These factors were
investigated in the baseline of a prospective study on aging, carried out in the city of Bambui
(Minas Gerais, Brazil), using information obtained through a questionnaire. In this study it
was verified that the variables significantly associated with the occurrence of two or more
admissions in the past 12 months were: (1) worse self rated health , greater number of visits
to doctors, use of greater number of prescribed medications, history of medical diagnosis of
coronary disease, having interrupted routine activities during the past two weeks due to health
problems, having been bedridden during past two weeks and inability to walk 1.5 km without
tiring (indicators of need); (2) being aged >80 years old, being male and living alone
(indicators of predisposing); and (3) recounting financial problems in obtaining medication
(indicator of enabling). These results were very similar to those observed in developed
countries (Branch et al, 1981; Boult et al, 1993; Hurd & McGurry, 1997).

In general, the indicator variables of need, based on information obtained through
interviews, are those that presented strongest associations with hospitalizations and use of
other types of health care among older adults (Branch et al, 1981; Evans et al, 1988, Wolinsky
et al, 1992; Boult et al, 1993; Pacala et al, 1997; Satish, 1996; Hurd & McGarry, 1997;
Borges-Yafiez & Gomes-Dantés, 1998; Coleman et al, 1998 ; Pinheiro & Travassos, 1999;
Guerra et al, 2001).

Indicators of need constructed from objective measurements of biomedical factors
have been little used to investigate the prediction of hospital admissions among older adults.
Tayback et al (1990) performed a prospective study to verify the effect of the Body Mass
Index (BMI) on mortality and hospitalization among older Americans (aged 55-74 years).
After a mean follow-up period of 8.7 years they concluded that low BMIwas associated with

increased mortality, but not with the risk of hospitalization. In another population-based study
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carried out in the United States, a sample of 6,461 adults aged over 45 was accompanied for a
period of 12-16 years. In this study, it was verified that the risk of hospitalizations among
older individuals was associated with hypertension, low concentration of serum albumin,
current smoking habit, diabetes, lung and isquemic heart disease, but not with serum
cholesterol levels (Miller et al, 1998). Hanlon et al (1998) studied a cohort of 8,349 women
and 7,057 men aged between 45-64 in Central Scotland. After a follow-up period of 23 years
they showed that the risk of hospital admissions was associated with low expiratory forced
volume, low and elevated BMI, greater age, male sex, current smoking habit, hypertension,
hyperglycemia and low serum levels of cholesterol .

The present study was developed on the baseline of a cohort study of older adults
residents in the town of Bambui (Minas Gerais) (Lima e Costa et al, 2000a). The objectives
of the study were to identify associations among the occurrence of hospital admissions in the
past 12 months and selected biomedical measurements (hypertension, body mass index ,
glycemia and serum levels of cholesterol, triglycerides and albumin. An additional objective
of the study was to verify whether the inclusion of biomedical variables modified the
associations previously observed in this cohort (Guerra et al,2001) of the occurrence of
hospitalizations among older adults and characteristics of predisposing, enabling and need.
Material and methods
Study area
The present study was carried out in the municipality de Bambui, situated in western Minas
Gerais. The municipality had approximately 20,000 inhabitants in 1991, 70% of whom lived
in the urban area (IBGE, 1992). The index of human development in the municipality was
0.70, the life expectancy at birth was 70.2 years and 75% of the deaths occurred among
people aged > 50 (Ministério da Saude, 1997). The principal causes of death in 1996 were

cerebrovascular illnesses (ICD-10: 160 - 169), Chagas’ disease (ICD-10: B57) and coronary
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heart disease (120 - 125) (mortality rates =113.3, 61.4 and 42.5 per 100,000 inhabitants,
respectively) (Ministério da Saude, 1998). The high mortality rate for Chagas’disease among
the residents of this community is the consequence of past exposure to infection with
Trypanosoma cruzi. Although transmission appears to have been interrupted about 20 years
ago, seropositivity rates among the older inhabitants remain high due to the cohort effect (
Lima-Costa et al, in press).

Bambui has a general hospital with 62 beds and municipal polyclinic that offers
primary health care 24 hours per day. In 1996 there was one doctor for 1,000 inhabitants of
the municipality. In that year, 545 public hospital admissions were registered among
residents aged > 60 years old. (Ministério da Saude, 1997). Among these, the principal
causes were cardiac insufficiency (CID-9: 428) and bacterial pneumonia (CID-9: 482, 485,
486) (hospitalization rates = 28.9 and 25.2 per 1,000 inhabitants, respectively).

Study population

Our team carried out a complete census of the town of Bambui in November and
December 1996 to identify participants in the study. All those who were aged > 60 years (n =
1,742) on 01/01/1997 were selected to participate in the baseline of the cohort study. Of 1,742
elderly individuals identified, 1606 (92.2%) were interviewed and 1,495 (85.8%) were
examined (laboratory examinations, blood pressure, and anthropometric measurements ); the
latter were selected for the present study. The individuals examined were similar to the
population aged > 60 of the town with respect to all the characteristics investigated (sex, age
group, marital status, number of residents per domicile, family income and years of
schooling). More details are presented in Lima e Costa et al, 2000a.

Study variables
The dependent variable in this study was the number of hospitalizations occurring in the past

12 months (none, one and two or more). A hospital admission was defined as at least one
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night passed by a patient interned in a hospital (Coroni-Huntley et al, 1986). The exploratory
biomedical variables in this study were blood pressure, body mass index body mass
(weight/height’), and serum levels of total cholesterol, HDL cholesterol, triglycerides,
albumin and glycemia after fasting. The following variables were also included: (1) smoking
habit, whose association with increased hospitalization risk was observed among older people
in some previous studies (Miller et al, 1998; Halon et al, 1998) and (2) seropositivity for 7.
cruzi, due to its high prevalence in the community studied (Lima e Costa et al, in press).
Current smokers were defined as those who reported having smoked > 100 cigarrets during
their lifetime and who currently smoked. In a second process all the indicator variables of
predisposing, enabling and need that had been identified as being independently associated
with the occurrence of one or two or more hospital admissions among older adults residents
of Bambui (Guerra et al,2001 ) were included in the study. The following variables (all of
them indicators of need) were found to be independently associated with the occurrence of
one hospital admission in the past 12 months: number of visits to the doctor in the past 12
months, number of prescribed medications used in the last 3 months, inability to carry out
routine activities due to health problems in the previous two weeks, having been bedridden in
the previous two weeks and inability to walk 1.5 km without tiring. The wvariables
independently associated with the occurrence of two or more hospital admissions were:
indicators of predisposing (age, sex, living alone), indicators of enabling (financial problems
in obtaining medication) and indicators of need (perception of one's own health during the
previous six months, number of visits to a doctor in the previous 12 months, number of
prescribed medications used in the previous three months, history of medical diagnosis of
coronary disease, having ceased to carry out some routine activities due to health problems in
the previous two weeks, having been bedridden in the previous two weeks and ability to walk

1.5 km without tiring) (Fig. 1).
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Data collection

Measurements of blood pressure, anthropometric measurements and blood collections were
carried out in the ‘“Posto Avancado Emmanuel Dias” of the Fundacao Oswaldo Cruz in
Bambui. The measurements of blood pressure (BP) were carried out at least 30 minutes after
ingestion of caffeine or smoking of cigarettes. The first measurement was carried out after 5
minutes’ rest and the two following ones at intervals of two minutes (JNC-V, 1997). Blood
pressure measurements were performed by specially trained technicians, using mercury
column sphigmomanometers (Tyco’s 5097-30, USA) and stethoscope (Littman’s Cardiology
II, USA) Blood pressure was considered as the arithmetic mean of the second and third
measurements (Lima e Costa et al, 2000a).  Anthropometric measurements (weight and
height) were made of individuals using light clothing and without shoes. These
measurements were also carried out by specially trained technicians, using standardized
equipment (CMS Weighing Equipment Ltd, UK).

Blood was collected by trained technicians, in the morning after a recommended fast
of 12 hours. Serum concentrations of cholesterol, triglycerides, albumin and glycemia were
processed using an automatic analyzer (Eclipse Vitalab, Merck, Netherlands).

The presence of antibodies to 7. cruzi was investigated using hemagglutination and
ELISA (Biolab and Abbot, Brazil, respectively). Individuals were considered positive and
negative when these two reactions gave positive and negative results, respectively. Results
were considered to be inconclusive when discordance occurred between the two reactions,
(Lima e Costa et al, 2000a).

Information on the characteristics of predisposing, enabling and need, previously
identified as independently associated with the occurrence of hospitalizations among older
adults . were obtained through interviews, using the Bambui Health and Ageing Study

(BHAS) questionnaire(Lima e Costa et al, 2000a). Participants were interviewed at home. The
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interviewers were selected from members of the community with at least 11 years of
schooling. Proxy respondents were used when the study participant was incapable of
answering due to cognitive deficit or other health problems. Proxy respondents did not
respond to questions that involved personal judgement, such as self rated health (Lima e
Costa et al, 2000a).

Data analysis

In the bivariate analysis the biomedical factors were treated as continuous variables
and their associations with the occurrence of hospital admissions was determined using the
Kruskal-Wallis test (Zar, 1984). The biomedical factors that presented associations at the p <
0,20 level (Greenland, 1989) in the bivariate analysis with the occurrence of one or two or
more hospital admissions were transformed into discrete variables, and they were included in
the multivariate analysis: index of body mass (< 20, 20-24 and > 25 kg/m?) (National Heart,
Lung and Blood Institute, 1998), total cholesterol (<200, 200-263 and > 264 mg/dl,
corresponding to their distribution in quartiles of the population) and glycemia (<126 ¢ > 126
mg/dl) (Halter, 1999). The multivariate analysis analysis was carried out using multinomial
logistic regression (Hosmer & Lamenshow, 1989; Hamilton, 1993). Age, sex, seropositivity
to 7. cruzi and smoking were considered a priori confounding variables in this study. : Those
variables that persisted associated with the occurrence of one or two or more hospitalizations
at the p < 0,05 level were maintained in the final model.

A second logistic model was constructed including the biomedical variables associated
with one and with two or more hospital admissions, adding to these the variables of
predisposing, enabling and need previously identified as being independently associated (p
<0.05) with the occurrence of one or two or more hospitalizations (Guerra et al, in press). The
variables (biomedical and others) that remained associated with the occurrence of one or two

or more hospital admissions at the p < 0.05 level were maintained in the final logistic model.
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Results

In all, 1,495 of the 1,742 residents of Bambui aged > 60 years old (85.8%) participated in the
present study. Of these, 101 (6.8%), 226 (15.1%) and 1168 (78,1%) had two or more, one or
no hospitalizations in the 12 months preceding the interview, respectively.

The distribution of biomedical factors according to the occurrence of hospitalizations
in the past 12 months is presented in Table 1. Body mass index (p=0,013), glycemia
(p=0,055), triglycerides (p=0,061) and albumina (p=0,050) presented associations with the
occurrence of hospital admissions at p < 0,20 level.

In the bivariate analysis, seropositivity to 7. cruzi was associated with the occurrence
of one (OR=1.52; 1C95%=1.14 —2.03) and two or more admissions (OR=1.93; IC 95% =
1.28 — 2.90), but this association disappeared after adjustments for confounding variables.
Smoking habits did not present association with the occurrence of hospital admissions in the
bivariate analysis.

Statistically significant results of the multivariate analysis of biomedical factors
associated with the occurrence of one or two or more hospitalizations are presented in Table
2. Only cholesterol level > 264 mg/dl presented a negative and independent association with
the occurrence of one hospital admission (OR = 0.58; IC-95% = 0.38 — 0.90). The biomedical
factors independently associated with the occurrence of two or more admissions were: body
mass index < 20 kg/m® (OR = 2.64; 1C95% = 1.49 — 4.69), total cholesterol > 264 mg/dl (OR
=2.97;1C 95% = 1.45 — 6.07) and glycemia > 126 mg/dl (OR = 2.30; IC 95% = 1.27 — 4.16).

The following variables presented independent associations with the occurrence of one
hospital admission: number of visits to the doctor in the past 12 months (OR = 1.80; IC 95%
=2.21-2.67 and OR = 2.92; IC 95% = 1.58- 5.43 for 3-4 and >5 vs. no visits, respectively),
number of prescribed medications used in the previous three months (OR = 1.89; IC 95% =

1.07-3.35, OR = 1.96; IC 95% = 1.08 —=3.57 and OR = 2.92; IC 95% = 1.58-5.43 for 1 - 2, 3 -
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4 and 5+ vs none, respectively), having ceased to perform some routine activity due to health
problems in the past two weeks (OR = 1.88; IC 95% = 1.27 — 2.80) and inability for walk at
least 1.5 km without tiring (OR = 1.49; IC 95% = 1.05 —2.11). None of the biomedical factors
remained associated with the occurrence of one hospital admission after adjustments for the
above mentioned variables.

The statistically significant results of multivariate analysis of biomedical factors and
indicators of predisposing, enabling and need associated with the occurrence of two or more
hospitalizations are presented in Table 3. The following variables presented independent
associations with the occurrence of two or more hospital admissions: body mass index < 20
kg/m?, total cholesterol > 200 mg/dl, age >80 years, living alone, having financial or other
problems in acquiring medication, self rated health as as bad/very bad, greater number of
visits to the doctor in the previous 12 months, greater number of prescribed medications used
in the previous three months, reporting medical diagnosis of coronary disease and having
ceased to perform routine activities due to health problems in the previous two weeks.

The odds ratios for two or more hospital admissions, according to the body mass index
and family income, are presented in Table 4. A strong association was seen between index of
body mass < 20 kg/m” and occurrence of hospital admissions among older adults people with
greater family income (OR = 4.91; IC 95% = 1.84-13.09), although this association
disappeared among those with smaller incomes (OR = 0.92; IC 95% = 0.32 — 1.81). A
possible interaction between family income and BMI was not statistically significant.
Discussion
Among the biomedical parameters considered in the present study, only smaller body mass
index (< 20 kg/m?) and greater serum levels of total cholesterol (> 200mg/dl) presented
independent associations with the occurrence of two or more hospital admissions. These

associations remained after adjustment for indicators of predisposing, enabling and need that
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were previously identified as being associated with the occurrence of multiple admissions
among older adults (Guerra et al, 2001). None of the biomedical parameters presented an
independent association with the occurrence of one hospital admission in the previous 12
months.

The existence of an association between body mass index and the occurrence of
hospital admissions in older adults is controversial. Tayback et al (1990) found an
association between low BMI and increased mortality in people aged over 65, but no such
association between BMI and the occurrence of hospitalizations. Another study found that
both low weight and obesity were associated with an increased risk of hospital admissions
(Hanlon et al, 1998). On the other hand, Miller et al (1998) found an association between low
weight and greater risk of hospital admissions among men aged over 65. In the present study,
an association between low weight and the occurrence of multiple hospitalizations among old
adult could be: (1) the consequence of low ingestion de nutrients (associated at the socio-
economic level) and/or (2) consequence of the some disease or chronic condition. Analysis of
these results stratified by family income showed that the association between low body weight
and hospital admissions was only present among older adults with higher incomes. This
finding reinforces the latter of the two hypotheses mentioned above.

The utilization of serum cholesterol level as a predictor of the hospital admissions
among older adults is also controversial. Miller et al (1998) found that serum cholesterol
levels were not associated with the risk of hospitalizations. By contrast Hanlon et al (1998)
showed that highest levels of cholesterol reduced the risk of hospital admissions in this
population. To explain this finding, the authors raised the hypothesis that the association
already known between low cholesterol and some types of cancer, respiratory and digestive

diseases (Sharp & Pocock, 1997; Jacobs et al, 1992) was responible. In the present study, after
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adjustments for confounding variables (Guerra et al, 2001), serum levels of cholesterol were
positively associated with the occurrence of two or more hospital admission.

Some studies have shown that hyperglycemia (Hanlon et al, 1998) and a medical
history of diabetes (Miller et al, 1998) increase the risk associated with the occurrence of
hospitalizations among older adults. On the other hand, no association between history of
diabetes and hospital admissions was observed in other studies (Boult et al, 1993; Hurd &
McGarry, 1997). A previous study developed from baseline data of the Bambui cohort
demonstrated an association between medical diagnosis of diabetes and the occurrence of
hospitalizations in the crude analysis, which disappeared after adjustments for confounding
variables (Guerra et al, 2001). A similar result was encountered in the present study for the
initial association found between higher levels of glycemia after fasting and the occurrence of
hospital admissions, which disappeared after adjustments for confounding variables.

Higher values of systolic and/or diastolic arterial pressure among older adults have
been described consistently as being associated with the risk of hospitalizations in cohort
studies (Miller et al, 1998; Hanlon et al, 1998) . In present study, no association was found
between pulse, systolic or diastolic or pressure and the occurrence of hospital admissions The
differences between our results and those of the two studies mentioned above could be
explained, at least in part, by methodological differences. Our results were obtained in a cross
sectional study with an elderly population, in which survival bias should always be taken into
account (Lima e Costa et al, 2000a). Hypertense individuals would have a greater probability
of dying prematurely and one effect of this bias would be the dilution of the force of the
associations encountered (Kaplan et al, 1992).

Our results showed that the previously identified associations between multiple
hospital admissions and indicators constructed from interview information were relatively

unaffected by the introduction of indicators based on the results of physical and blood
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examinations. Only three of the eleven variables previously identified in this population as
being associated with two or more hospital admissions (male sex, having been bedridden in
the past two weeks and being unable to walk at least 1.5 km without tiring) ceased to present
this association after adjustments for the biomedical variables (Guerra et al, 2001).

Every effort was made to avoid possible sources of bias in the methodology of this
study, by means of stimulus to participate, standardization of procedures and equipment and
exhaustive training of the team of field workers. The study participation rate was high and the
participants were similar to the general population of older adults residents of Bambui with
respect to all the socio-demographic characteristics investigated (Lima e Costa et al, 2000a).
Recally bias, which could affect measurements of the events studied, did not occur, i.e. the
general admission rate of the study population (21.5%) was very close to that estimated for all
Bambui residents aged over 60 years old registered in the public health care system (SUS)
(26%) (Ministério da Saude, 1997). On the other hand, survival bias should always be
considered in cross sectional studies of older adults (Kaplan et al, 1992; Lima e Costa et al,
2000a), i.e, the weakest individuals with the greatest probability of being admitted to hospital
could die earlier and would not be included. This type of bias would dilute the magnitude of
the associations, reinforcing the associations encountered.

In summary, the results of this study show that the indicators which identify elderly
people under risk of hospitalization, obtained through questionnaires, did not suffer great
impact by the introduction of some objective measurements of biomedical factors.
Characteristics such as living alone, reporting financial problems to obtain medications, worse
self rated health greater number of visits to a doctor and prescribed medications, history of
coronary disease and reporting having ceased to carry out routine activities due to health
problems in the past two weeks remained strongly associated (Odds Ratio >2) with the

occurrence of multiple hospital admissions. These results confirm observations made in
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developed countries (Boult et al, 1993; Pacala et al, 1997) that simple, easily obtained data,
may be useful in identifying older adults under greatest risk of hospitalization who could be

directed to preventative programs.
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Table 1 — Distribution of selected biomedical factors, according to the occurrence of hospitalisations in the past

12 months among older adults (Bambui, 1997).

Factors Number of hospitalisations
None One Two or more p value
Median (Q1-Q3) Median (Q1-Q3) Median (Q1-Q3)
N=1168 N=226 N=101
Body Mass Index (Kg/m?®)  25.0 (21.9 —28.0) 24.8 (21.0-27..9) 23.7 (19.8-27.1) 0.013

Systolic pressure (mmHg)  135.0 (122.0 — 149.0) 137.0 (122.0 - 122.0) 134.0 (121.0 - 150.0)  0.646

Diastolic pressure (mmHg)  82.0 (75.0 — 91.0) 83.0 (75.0-75.0) 80.0 (72.0 — 89.0) 0.489
Pulse pressure (mmHg) 51.0 (43.0 - 62.0) 52.0 (41.0 -66.0) 53.0 (44.0 - 62.0) 0.844
Glycaemia (mg/dl) 99.0 (91.0-111.0) 97.0 (88.0 — 108.0) 98.0 (91.0-117.0) 0.055

Total cholesterol (mg/dl)  228.0 (220.0 — 263.0) 220.0 (192 .0-254.0) 239.0 (212.0-277.0)  0.006
Cholesterol HDL (mg/dl)  47.0 (39.0 — 57.0) 48.0 (39.0 — 57.0) 49.0 (38.0 — 56.0) 0.977
Triglycerides (mg/dl) 130.0 (90.0 — 182.0)  125.5(92.0—175.0)  160.0 (95.0 —226.0)  0.061

Albumin (mg/dl) 4.6 (4.2 -5.0) 4.6(4.2-4.9) 4.5 (4.1 -4.8) 0.050

p value: Kruskal-Wallis test
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Table 2 — Statistically significant results of multivariate analysis of biomedical factors associated with the

occurrence of hospitalisations among older adults (Bambui, 1997).

One vs no Two or more vs no
hospitalisations Hospitalisations
OR (CI95%) OR (CI95%)
Body Mass Index
20-24kg/m’ 1.00 1.00
<20kg/m’ 1.29 (0.82 -2.03) 2.64 (1.49 - 4.69)
>25kg/m’ 0.98 (0.70 — 1.37) 0.77 (0.45 - 1.31)
Total cholesterol
<200mg/dl 1.00 1.00
200 — 263mg/dl 0.77 (0.54 - 1.10) 1.94 (0.99 - 3.79)
>264mg/dl 0.58 (0.38 —0.90) 297 (1.45-6.07)
Glycaemia:
<126mg/dl 1.00 1.00
>126mg/dl 1.06 (0.67 — 1.68) 2.30(1.27-4.16)

OR (95%): Odds ratio (Confidence Interval of 95%) adjusted by age and sex, seropositivity for T.cruzi,
smoking habit and all the variables listed in the table using multinomial logistic regression (1439
individuals participated in the final analysis)
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Table 3 — Statistically significant results of multivariate analysis of biomedical factors and indicators de
predisposing, enabling and need to use health services, previously* identified as being independently associated
with the occurrence of two or more hospitalisations among older adults during the last 12 months (Bambui,

1997).

Two or more vs no
hospitalisations
OR® (CI 95%)

Biomedical factors

Body Mass Index (Ref. 20-24Kg/m’ )

<20kg/m’
>25kg/m’

Total cholesterol (Ref. <200mg/dl)
200 — 263mg/dl
>264mg/dl

2.34 (121 — 4.54)
0.68 (0.38 — 1.22)

2.38 (1.14 - 4.97)
3.21 (1.44 —7.18)

Indicator of predisposing

Age in years (Ref. 60-69)
70-79
>80

Living alone (Ref. No):
Yes

0.93 (0.52 — 1.68)
2.22(1.07 - 4.61)

2.81 (1.51 —5.23)

Indicator of enabling

Principal problem in obtaining medications (Ref. No problem):
Financial problem
Other problems

2.27 (1.25 - 4.15)
2.47 (1.02 - 6.00)

Indicators of need

Perception of one's own health in the last 6 months (Ref. Very good/good):

Reasonable
Bad/very bad
No information *

Number of visits to the doctor during the last 12 months (Ref. < 2):
3-4
>5

Number of prescribed medications used during the last 3 months (Ref. None):

1-2
3-4
>5

Record of coronary disease (Ref. No):
Yes

Having stopped performing routine activities _for health reasons during the last 2

weeks (Ref. No)
Yes

1.55 (0.44 — 5.51)
4.40 (126 — 15.41)
4.01(0.76 — 21.12)

2.89 (1.37 - 6.08)
4.40 (2.09 — 9.25)

3.55(0.72 — 17.48)
5.82 (1.23 —27.53)
7.30 (1.52 — 34.98)

2.44 (1.30 — 4.61)

2.65 (1.54 — 4.56)

* it was necessary for the respondent to be accompanied during for the interview

OR (CI 95%): Odds Ratio (confidence interval at the 95% level) adjusted for all the variables listed in the table as well
as for sex and ability to walk at least 1.5 km without tiring, using multinomial logistic regression (1431 individuals
participated in the final analysis); the results referring to the occurrence of one vs no hospitalisations are not presented
in the table.

*Guerra et al. (2001)
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Table 4 — Odds Ratio for two or more hospitalisations vs. no hospitalisations during the last 12 months

among older adults, according to the body mass index and family income (Bambui, 1997).

<2 minimum wages >2 minimum wages
OR (CI 95%) OR (CI 95%)
N=416 N=1006
Body Mass Index:
20-24kg/m’ 1.00 1.00
<20kg/m’ 0.92 (0.32-1.81) 491 (1.84-13.09)
>25kg/m’ 0.77 (0.33 - 1.81) 0.70 (0.29 - 1.71)

OR (CI 95%): Odds Ratio (confidence interval at the 95% level)
The odds ratios were adjusted for sex, age and all the variables listed in Table 3, in search of interactions using the
multinomial logistic regression method
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Consideracoes finais

No presente estudo, composto por trés artigos, “A morte de idosos na Clinica Santa
Genoveva, Rio de Janeiro: um excesso de mortalidade que o sistema publico de saude
poderia ter evitado”, “The Bambui health and ageing study: factors associated with
hospitalisations among older adults in the community” e “Biomedical factors associated
with the occurrence of hospital admissions among older adults: The Bambui Health and
Ageing Study”, foram investigados dois aspectos das internacdes hospitalares: a
vulnerabilidade dos idosos submetidos a internac¢des ¢ os fatores associados ao aumento do
risco de hospitalizag¢do entre idosos que vivem na comunidade.

Essas duas questdes nos remetem a discussdo sobre a inadequagdo de um modelo
assistencial centrado na hospitalizagdo, para o atendimento a populacao idosa. Este modelo
¢ inadequado tanto do ponto de vista do resultado efetivo sobre o estado de satde do idoso,
quanto do aumento dos custos assistenciais, devido ao crescimento da populagao idosa, que
ndo se traduz, necessariamente, em aprimoramento da assisténcia e beneficios a saude

(Silvestre, 2001; Lima-Costa et al, 2000, Nunes, 1999; Sager et al, 1996a e 1996b).

Uma abordagem ampla da saude do idoso considera varias formas de assisténcia.
Entre outras, a hospitalizacdo ¢ uma das possibilidades, mas que, em contrapartida, também
pode trazer outros danos a satude. Sager et al (1996 a e 1996 b) apresentam resultados que
mostram uma alta incidéncia de declinio funcional entre idosos apds hospitalizagdo. No
Brasil, alguns estudos t€ém demonstrado a vulnerabilidade dos idosos frente as internagdes
hospitalares. Carvalho-Filho et al (1998), estudando uma amostra de pacientes geriatricos
de um hospital em Sdo Paulo, observaram a ocorréncia de uma ou mais complicagdes

iatrogénicas em 43,7% dos pacientes estudados.
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Outras intervengdes dos servigos de saude, além das internagdes, também podem
causar danos a saude dos idosos. Mosegui et al (1999), estudando um grupo de idosas que
freqlientavam a Universidade da Terceira Idade, no Rio de Janeiro, demonstraram a
exposicdo dessa populagdo a efeitos adversos de medicamentos prescritos e utilizados de

forma inadequada.

No primeiro artigo que compde esta tese, “A morte de idosos na Clinica Santa
Genoveva, Rio de Janeiro: um excesso de mortalidade que o sistema publico de saude
poderia ter evitado”, sdo apresentados os resultados de um estudo que investigou a alta
mortalidade de idosos na Clinica Santa Genoveva, no Rio de Janeiro, onde morreram 156
idosos, entre os meses de janeiro a maio de 1996. Estes fatos, que levaram a intervencao
pelo Ministério da Saude e ao fechamento temporario da Clinica, também chamaram a
atencdo para a vulnerabilidade da populagdo idosa submetida a hospitalizacdo e para a
necessidade de desenvolvimento de metodologias para monitorar estes eventos.

Nesse artigo, demonstramos que, utilizando dados do Sistema de Informacgdes
Hospitalares do Sistema Unico de Saude (SIH-SUS), teria sido possivel detectar,
precocemente, o alto indice de mortalidade e evitar a permanéncia de uma situacdo que
somente foi detectada trés anos mais tarde. O SIH-SUS abarca uma grande propor¢do das
internagdes hospitalares no pais, sendo sua producdo e disseminagdo feitas de forma
constante, 0 que permite a monitoracdo de eventos associados, pelos diferentes niveis de
gestdo do sistema de satde.

O segundo aspecto abordado no presente trabalho, a busca de caracteristicas
associadas a ocorréncia de internagdes hospitalares, foi discutido no segundo e no terceiro

artigos que compdem esta tese. Estes dois trabalhos utilizaram os dados da linha de base de
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um estudo prospectivo sobre satde e envelhecimento, que vem sendo conduzido na cidade
de Bambui, Minas Gerais, (The Bambui Health and Ageing Study) (Lima-Costa e cols,
2000).

No segundo artigo, intitulado “The Bambui health and ageing study: factors
associated with hospitalisations among older adults in the community”, sdo apresentados os
resultados do estudo da associagdo de uma, e de duas ou mais internagdes hospitalares com
a ocorréncia de indicadores de predisposicdo, facilitacdo e necessidade de utilizagdo de
servigos de saude, utilizando-se o modelo proposto por Andersen & Newman (1973).

A partir destes resultados, verificamos que algumas informacdes, relativamente
simples de serem obtidas através de questiondrios (avaliagdo da propria satude, viver so,
numero de visitas a0 médico nos ultimos doze meses, problemas financeiros para aquisi¢ao
de medicamentos, entre outras), apresentaram associagdes estatisticamente significativas
com a ocorréncia de internacdes hospitalares. Essas poderiam ser utilizadas para tentar
identificar os idosos com maior risco de internagdes hospitalares.

No terceiro artigo, intitulado “Biomedical factors associated with the occurrence of
hospital admissions among older adults: The Bambui Health and Ageing Study”, sdo
apresentados os resultados do estudo das associacdes entre internagdes hospitalares nos
ultimos 12 meses e medidas biomédicas selecionadas (pressdo arterial, indice de massa
corporal, glicemia e niveis séricos de colesterol, triglicérides, albumina). A partir dos
resultados obtidos, verificamos que apenas o indice de massa corporal e o nivel sérico de
colesterol estavam associados a ocorréncia de internagdes hospitalares. Também
verificamos que as associagdes entre a ocorréncia de internacdes hospitalares e variaveis

indicadoras de predisposicdo, facilitagdo e necessidade de utilizagdo de servigos de saude,
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obtidos através de questionarios, ndo sofreram grande impacto pela introdu¢do de medidas
objetivas de fatores biomédicos.

Nossos resultados confirmam observagdes realizadas em paises desenvolvidos
(Boult et al, 1993; Pacala et al, 1997), onde verificou-se que informagdes simples e de facil
obtencdo podem ser uteis para identificagdo de idosos sob maior risco de internagdes.

A partir dessas informacdes, poderdo ser instituidas medidas que previnam a
ocorréncia de internagdes hospitalares entre idosos. Diminuir a necessidade de internagdes
pode, por um lado, evitar ou reduzir os riscos de declinio funcional associados a estas
ocorréncias (Sager et al, 1996 a ¢ 1996 b). Por outro lado, a identificacdo precoce, do grupo
de idosos mais frageis e predispostos, poderd orientar o estabelecimento de cuidados e
acoes de promocao da saide que melhorem a satide desse grupo e, também, contribuam
para reduzir os custos assisténcia a saude (Zook & Moore, 1980; Roos & Shapiro, 1981;

Roos et al, 1989; McCall & Wai, 1983; Freeborn et al, 1990).

No Brasil, cabe ao setor publico, através do Sistema Unico de Satde, a
responsabilidade de prover assisténcia de qualidade aos trés quartos da populacdo que nao
contam com outro recurso além do SUS (IBGE, 2000). A este sistema interessa
profundamente o estabelecimento de um modelo de assisténcia, adequado a nossa realidade
demografica e social. Esperamos que os resultados do presente trabalho, cujas limitagdes e
possibilidades foram discutidas em cada um dos artigos apresentados, possam contribuir

para melhorar a aten¢do a satde dos idosos em nosso pais.
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Resumo
O objetivo deste trabalho é realizar o diagndstico de saude da populagéo idosa brasileira
(60+ anos), utilizando os grandes bancos de dados nacionais sobre mortalidade (1980,
1991, 1996) e internagdes hospitalares (1995, 1996, 1997). As taxas de mortalidade, as
mortalidades proporcionais e as interna¢des hospitalares do tipo 1 foram analisadas
por grandes regides e para o conjunto do pais, segundo o sexo e a faixa etaria. As taxas
de mortalidade apontam para a sobre-mortalidade masculina e para uma redu¢do mais
acentuada da mortalidade dos idosos mais velhos (70+ anos). As doencgas do aparelho
circulatorio, neoplasias e as doencas do aparelho respiratdrio foram as principais causas
de Obito entre 1980 e 1996. As doencas dos aparelhos circulatério e respiratorio
corresponderam a cerca da metade das internacdes hospitalares (1995-1997). O
atendimento da populagdo com 60+ anos de idade ja responde por 23% dos gastos
publicos com internagdes hospitalares do tipo 1, variando pouco entre as regifes do
pais. Nossos resultados mostram que politicas publicas para promover a sadde do idoso
e garantir um atendimento adequado de suas demandas ndo sdo perspectivas para o
futuro, mas sim uma necessidade ja presente no pais.
Palavras-Chave
Envelhecimento; Diagndstico de Saude; Mortalidade; Internac6es Hospitalares.

Summary

The objective of the present work is to make a diagnosis of the health of the aging
population in Brazil using the national database on mortality (1980, 1991, 1996) and
hospitalizations (1995, 1996, 1997). Mortality rates, proportional mortality and
hospitalizations are presented according to regions, and the country as a whole, by sex
and age group. Analysis of the mortality rates indicate an excess mortality of the male
population and a greater reduction of mortality for those aged 70+ years. Diseases of
the circulatory system, neoplasms and diseases of the respiratory system were the main
causes of death in the study period. Around 50% of the hospitalizations between 1995
and 1997 were caused by diseases of the circulatory and respiratory systems.
Hospitalizations of the aged population account for 23% of the public expenditure for
health care in the country with little variation among regions. Our results show that
public policies to promote the health of the aged and to provide health care to the aged
are not issues for the future but a present need for the country.

Key Words
Aging; Health Diagnosis; Mortality; Hospitalization.
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Introducao populacional, ou seja, aqueles que

O envelhecimento populacional foi €studam idosos residentes na
um fenémeno inicialmente observado em¢omunidade, fornecem este tipo de
paises desenvolvidos, mas, maisinformacéo, mas estes estudos sao ainda
recentemente, é nos paises enfaros no pajs>’eate
desenvolvimento que a populacao idosa Estudos epidemiolégicos com base
tem aumentado de forma mais rapida.populacional, tanto os estudos seccionais
Projecdes recém-publicadas pelaquanto os estudos prospectivos, séo
Organizacdo Mundial de Salude estimamcaros e exigem tempo e equipes
que, entre 1990 e 2025, a populacao idosaspecializadas para 0 seu
aumentara cerca de sete a oito vezes emesenvolvimento. Embora esses estudos
paises como a Colémbia, Malasia, Quéniasejam essenciais para o conhecimento
Tailandia e Gana. As mesmas projecdegprofundo das condicdes de saude da
indicam que entre os dez paises conpopulacdao idosa e/ou dos seus
maior populacdo idosa em 2025, cincodeterminantes, a sua condugdo rotineira
serdo paises em desenvolvimento,ou mesmo o seu desenvolvimento em
incluindo o Brasil com um numero grandes areas geograficas € muito dificil.
estimado de 27 milhdes de pessoas con® Brasil possui importantes bancos de
60+ anos de idadeA proporcdo de dados secundarios, tais como o Sistema
pessoas com 60+ anos de idade no Brasile Informagdes sobre Mortalidade (SIM)
aumentou de 6,1%, em 1980 (7.204.517e o Sistema de Informacdes sobre
habitantes), para 7,9%, em 1996 Autorizacao de Internaces Hospitalares
(12.398.678 habitantes), correspondenddSIH), que séo produzidos pelo Ministério
em numeros absolutos a um aumento dela Saude (MS) e podem ser utilizados,
5,2 milhdes de habitantes idosds. desde que conhecidas as suas limitagdes,

O indice de idosos no Brasil (raz3o Para realizar diagnésticos da situacéo de
entre a populagdo com 65+ anos e ssalde da populagdo idosa.
populagdo com <15 anos de idade) passou O presente trabalho refere-se ao
de 6,2%, em 1960, para 13,9%, em 1991diagndstico da situacdo de salde da
e estimativas apontam que este indicgopulacao idosa brasileira, estabelecido
alcancari 106,8% em 2030.Neste a partir de dados obtidos nos sistemas
periodo, a composi¢cdo da razdo dede informagBes acima mencionados. Com
dependéncia demografica (razdo entre a&ste estudo pretende-se responder as
populacdo com 65+ e <15 anos e aquelseguintes perguntas: 1) onde
com 15-64 anos de idade) passa ddmacrorregides), quem (faixa etaria e
predominio da parcela jovem da sexo) e de que (causa basica) morrem
populacdo, observada atualmente, par®s idosos brasileiros; 2) quem (faixa
a dependéncia idosa no final do periodoetaria e sexo) e por que (causa da
Essa transicdo tem um forte impactointernacdo) séo internados; 3) quanto
sobre as demandas sociais, incorporandeustam as internacgdes hospitalares desta
progressivamente as demandas popopulacdo nas diferentes regides
educacgdo e emprego (dos jovens) aquelaBrasileiras e qual o seu impacto no
associadas a saulde e previdéncia sdcialsistema publico de saude.

As informacdes sobre as condicdesMetodologia
de saude da populagdo idosa e suas As fontes de informacées para o
demandas por servicos meédicos e sociaiglesenvolvimento deste trabalho foram o
sdo fundamentais para o planejamento d&istema de InformacGes sobre
atencdo e promoc¢ao da saude. AsMortalidade (SIM-MS), o Sistema de
condicdes de salde da populacéo idoséanformacdes sobre Autorizacao de
sédo praticamente desconhecidas no Brasilnternactes Hospitalares (SIH-MSps
Estudos epidemiolégicos com baseCensos Demograficos Brasileir63'Os
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dados de mortalidade foram extraidos do As autorizagbes de internacdes
CD ROM do SIM-MS para o periodo hospitalares (AlH) sado classificadas em
compreendido entre 1979 e 1996As  tipo 1 e tipo 5. A primeira € emitida no
informacdes sobre internacdes inicio da internacéo pelo Sistema Unico
hospitalares foram obtidas através dede Saude (SUS). Quando a internacéo se
CDs ROM relativos ao SIH-MS para os prolonga além do limite estabelecido para
anos de 1995 a 1997. cada especialidade ou procedimento, é

Para o estudo da mortalidade, foram€mitida a AlH de tipo 5. Esta
considerados os 6bitos pelo local decorresponde as internagdes de longa
residéncia. As seguintes informacdesduracéo de pacientes cronicos ou fora
foram utilizadas: ano (1980, 1991 e de possibilidade terapéutica. Nos
1996), sexo, faixa etaria (60-69, 70-79 e registros dos bancos de dados do SIH-
80+), regido de residéncia (Norte, MS referentes as AlH de tipo 5 néo
Nordeste, Centro-Oeste, Sudeste e Su|),existem informacgdes sobre idade e sexo
causa basica do 6bito segundo osdo paciente, na maioria das vezes. O
capitulos da Classificagdo Internacional impacto global da perda destas
de Doencas (CID). Para os anos de 1980nformacdes € pequeno, uma vez que as
e 1991, a CID utilizada obedeceu a4 9 AlH dotipo 5 representam menos de 5%

revisdo (CID-9) e, em 1996, a décima do total para o pais (em 1997, por
revisdo (CID-10}415 exemplo, correspondiam a 4,7%).

Para comparar a mortalidade ao No presente trabalho, foram
longo do tempo e entre regides, foram conS|derac_JIas somente as A~IH do tipo 1.
utilizados os seguintes indicadores: taxaAS Seguintes informac6es foram
de mortalidade geral por idade e sexoUtilizadas: ano do inicio da internacéo
(nimero de 6bitos por faixa etéaria e sexo(1995, 1996 e 1997), sexo, faixa etaria
dividido pelo nimero de habitantes na (60-69, 70-79 e 80+), regido de
mesma faixa etaria, sexo, local e anof€sidéncia (Norte, Nordeste, Centro-
considerados, multiplicado porj0taxa Oeste, Sudeste e Sul), custo da
de mortalidade por grupo de causalinternacédo em dolares americanos e
(nimero de Gbitos por causa, faixa etariadiagnostico principal que justificou a
e sexo dividido pelo nimero de habitantesintérnacéo. Para os anos de 1995, 1996
na mesma faixa etaria, sexo, local e anc€ 1997, os diagndsticos principais foram
considerados, multiplicado por 0e  classificados segundo os capitulos da
mortalidade proporcional (propor¢do de CID-9. Para o ano de 1996, foram
6bitos por uma determinada causa emtambém selecionados os 20 diagnosticos
relago ao total de 6bitos na faixa etaria,Principais —que justificaram as
sexo, local e ano considerados,internacdes, considerando-se a

multiplicado por cem, segundo a regido codificacéo de trés digitos da CID-9.
de residéncia). As taxas de interna¢gbes ndo foram

calculadas, uma vez que a cobertura do

calculadas para os anos nos quais foranpUS Nao € completa, impossibilitando a
realizadas contagens da populagao'de”t'f'c_’a‘?ao da populacédo sob risco
brasileire2*10s dados de mortalidade foram (deénominador) para este calculo. Desta
analisados por regiées e para todo o pais. A0crma, foram  consideradas as
mortalidade para o Brasil foi calculada INtérnacoes proporcionais, ou seja,
excluindo-se ou ndo as regides Norte edquelas para as quais o denominador € o
Nordeste. Isso foi necessario porque atotal das internagdes no local e ano
subenumeracdo de obitos é diferencial noconsiderados possivel que uma mesma
pais: 40,2 e 45,1% no Norte e Nordeste epessoa seja internada mais de uma vez
12,7, -3,27 e -3,75% no Centro-Oeste,no mesmo ano. Desta forma, o nimero
Sudeste e Sul, respectivamelfite. de internacbes deve exceder o nimero

As taxas de mortalidade foram

| 25 2
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de pessoas internadas no local e ando seu calculo); 3) as taxas de mortalidade
considerados. em ambos 0s sexos aumentaram com a
idade em todas as regides e periodos
Resultados 9 peri
estudados (em 1996 a taxa de mortalidade

As taxas de mortalidade entre idosog; mentou cerca de duas a trés vezes a
hos anos de 1980.’ 1991 e 1996, estqq,y, jecada de vida - entre homens, de
apresentadas na Figura 1 e na Tabela 5,7/, aos 60-69 anos para 53,4 aos
Destacam-se as informacgdes: 1) a sobre;’ > b

mortalidade masculina foi observada en‘:?o-79 © 118’0700 aos 80+ anos de idade e

todas as regides do pais, em todas Senc mulheres de 1S/§, para 37,8, e
9 pais, E?L%)B,ES’/OO, respectivamente); 4) as taxas

faixas etarias e em todos os ano mortalidade entre homens e mulheres
considerados, com duas Unicas excecd -
glmmuwam em 1991 e 1996 quando

(na Regido Sul em 1980 e na Regido Nort R
em 1991 as taxas de mortalidade foraioMparadas as observadas em 1980 (esta

semelhantes entre homens e mulherd€ndéncia foi mais acentuada nas faixas
com 80+ anos de idade); 2) as taxas dgarias de 70-79 e 80+ anos).

mortalidade foram menores nas Regides Na Figura 2 e na Tabela 2, estdo
Norte e Nordeste do pais (emapresentadas as mortalidades
conseqliéncia, as taxas de mortalidadgroporcionais por sintomas, sinais e
para o Brasil aumentaram quando aafec¢cdes mal definidas para os anos de

Regibes Norte e Nordeste foram excluidas980 e 1991 (CID-9) e aquelas para
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01991
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Fonte: SIM-MS, 1980, 1991 e 1996.

Figura 1 - Taxa de mortalidade (por 1.000) entre idosos, segundo o0 ano, a faixa etaria e o sexo.

Informe Epidemiolégico
do SUS

Brasil, 1980, 1991 e 1996.
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Tabela 1 - Taxa de mortalidade (por 1.000) entre idosos (60+ anos), segundo a regido, o ano,
a faixa etaria e o sexo. Brasil, 1980, 1991 e 1996.

Faixa Etaria
60 - 69 70-79 80+
Regiédo Masculino Feminino M:F  Masculino Feminino M:E Masculino Feminino M:F
%o0 %o %o %o %o0 %o

1980
Norte 20,6 11,8 1,7 52,1 38,0 1,4 121,1 111,6 1,1
Nordeste 15,1 11,4 1,3 40,1 33,6 1,2 98,5 92,1 1,1
Centro-Oeste 21,6 15,7 1,4 52,2 45,3 1,2 120,9 100,8 1,2
Sudeste 32,7 20,2 1,6 73,9 53,6 1,4 158,3 134,6 1,2
Sul 32,4 19,4 1,7 76,6 54,7 1,4 167,4 178,9 1,0
Brasil (1) 31,8 19,7 1,6 72,9 53,3 1,4 164,3 141,1 1,2
Brasil (2) 26,7 17,1 1,6 61,3 46,6 1,3 137,1 124,9 1,1

1991
Norte 18,1 11,0 1,6 40,6 30,1 1,3 97,8 93,5 1,0
Nordeste 17,3 11,3 1,5 39,9 29,4 1,4 102,3 89,8 1,1
Centro-Oeste 23,1 16,0 1,4 50,0 38,4 1,3 117,6 100,7 1,2
Sudeste 29,4 17,0 1,7 62,6 42,6 15 138,9 115,8 1,2
Sul 28,8 16,2 1,8 63,9 42,6 1,5 139,8 113,7 1,2
Brasil (1) 28,8 15,7 1,8 62,0 42,4 15 137,5 114,6 1,2
Brasil (2) 25,1 15,0 1,7 53,9 38,1 1,4 123,1 105,9 1,2

1996
Norte 16,9 12,2 1,4 38,7 28,1 1,4 82,1 78,0 1,4
Nordeste 17,2 12,3 1,4 37,0 28,9 1,3 89,3 83,6 1,3
Centro-Oeste 23,5 16,0 1,5 50,7 38,6 1,3 115,9 104,4 1,3
Sudeste 30,1 17,6 1,7 62,5 42,1 15 141,1 119,8 1,5
Sul 30,5 17,4 1,8 66,2 43,2 1,5 146,6 123,4 1,5
Brasil (1) 29,6 17,8 1,7 62,5 42,1 1,5 140,3 119,7 1,2
Brasil (2) 25,7 15,8 1,6 53,4 37,8 1,4 118,7 106,6 1,1

M:F= razdo da mortalidade entre os sexos masculino e feminino. (1): excluidas as Regides Norte e Nordeste. (2): todas

Fontes: IBGE, 1980, 1991, 1996; SIM-MS, 1980, 1991, 1996.
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Fonte: SIM-MS, 1980, 1991 e 1996.

Faixa etaria

Figura 2 - Mortalidade proporcional (%) por sintomas, sinais e afecc6es mal definidas (1980 e 1991) e por
sintomas, sinais e achados anormais ao exame clinico laboratorial (1996) entre idosos,

segundo o ano, a faixa etaria e o sexo. Brasil, 1980, 1991 e 1996.
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Tabela 2 - Mortalidade proporcional (%) por sintomas, sinais e afec¢des mal definidas - CID 9* (1980 e 1991) e
por sintomas, sinais e achados anormais ao exame clinico e laboratorial - CID 10* (1996) entre idosos
(60 + anos), segundo a regido, o ano, a faixa etaria e o sexo. Brasil, 1980, 1991 e 1996.

Faixa Etéaria
Regido 60 - 69 70 -79 80+
Masculino Feminino Masculino Feminino Masculino Feminino

1980
Norte 27,4 25,9 39,6 35,8 44,7 38,2
Nordeste 42,6 42,4 54,3 54,4 62,4 59,4
Centro-Oeste 17,8 16,1 22,9 21,1 25,3 27,6
Sudeste 10,5 9,6 12,1 11,3 13,2 12,6
Sul 14,5 14,3 17,6 17,5 21,8 22,1
Brasil (1) 11,8 11,1 14,0 13,3 15,9 15,2
Brasil (2) 17,8 17,5 23,5 23,3 27,9 26,4

1991
Norte 30,3 29,8 39,6 34,7 45,3 43,1
Nordeste 37,5 37,7 49,6 49,1 59,8 57,9
Centro-Oeste 14,5 12,5 14,6 15,3 18,2 18,9
Sudeste 9,2 8,7 10,0 9,6 11,9 12,3
Sul 0,1 9,9 12,3 11,7 15,8 16,0
Brasil (1) 9,8 9,2 10,8 10,4 13,2 13,4
Brasil (2) 5,6 15,6 21,1 20,0 28,3 26,4

1996
Norte 6,6 24,9 32,2 29,8 42,3 41,2
Nordeste 9,3 30,9 38,8 39,5 52,2 51,2
Centro-Oeste 2,9 10,6 13,3 12,0 17,4 17,1
Sudeste 9,9 9,2 9,4 9,1 11,2 11,4
Sul 8,8 8,2 9,8 9,6 13,6 13,4
Brasil (1) 9,8 9,0 9,8 9,4 12,2 11,8
Brasil (2) 13,7 14,1 17,0 16,6 24,3 22,8

* CID: Classificagdo Intenacional de Doenga3 €91C revisoes).
(1) excluidas as regides Norte e Nordeste.

(2) todas as regides.

Fontes: IBGE, 1980, 1991 e 1996; SIM-MS, 1980, 1991 e 1996.
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sintomas, sinais e achados anormais ao As doengas do aparelho circulatério
exame clinico e laboratorial para o ano foram a primeira causa de morte entre
de 1996 (CID-10). Os seguintes aspectosos idosos brasileiros (44,7, 40,0 e 38,1%
chamam a atencédo: 1) as proporcdes dalos 6bitos entre pessoas com 60+ anos
Obitos por essas condi¢cGes foramde idade em 1980, 1991 e 1996,
razoavelmente semelhante entre homengespectivamente). As neoplasias
e mulheres; 2) essas proporcdes foramconstituiram o segundo grupo de causas
mais altas nas RegiGes Norte e Nordestede morte desta populacdo (11,5, 12,9 e
quando comparadas as demais regides dd 3,3% dos Obitos em 1989, 1991 e 1996,
pais; 3) para o conjunto do Brasil, o respectivamente), seguidas por doencas
indicador apresentou tendéncia declinantedo aparelho respiratério, doencas
durante o periodo considerado (1980,endc’)crinas, nutricionais e metabdlicas,
1991 e 1996), exceto na faixa etaria dedoencas do aparelho digestivo, causas
80+ anos (neste grupo etéario, a reducdcexternas e doencas infecciosas e
foi observada em 1996 mas nido em parasitarias. A ordem de importancia
1991); 4) para o conjunto do pais e destas doengas nao se alterou quando a
em todos os anos considerados, aanélise gIobaI para o Brasil foi feita
mortalidade proporcional por causas mal €xcluindo-se as Regides Norte e
definidas em ambos os sexos foi maior Nordeste (Tabela 3).

na faixa etaria de 80+ e menor naquela Na Figura 3, estdo apresentadas as
com 60-69 anos. taxas de mortalidade por doencas do
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aparelho circulatorio entre idosos. As 1980 e 1996 em homens e mulheres,
taxas de mortalidade por doencas daendo sido esta tendéncia mais marcante
aparelho circulatério aumentaram com anas faixas etarias mais velhas (70-79 e
idade em ambos os sexos e em todos 080+ anos). O risco de morte por doencas
anos considerados. Essas taxaslo aparelho circulatério foi maior entre

apresentaram tendéncia declinante entr@omens na faixa etaria de 60-69 anos do

Tabela 3 - Mortalidade proporcional (%) segundo o capitulo da CID* entre idosos (60+ anos), segundo o ano.
Brasil, 1980, 1991 e 1996.

Brasil Brasil
Grupos de Causas (Todas as regides) (Excluidos norte e nordeste)
1980 1991 1996 1980 1991 1996
% % % % % %
Doencas do aparelho circulatério 44,7 40,0 38,1 50,1 44.8 41,5
Neoplasias 11,5 12,9 13,3 13,2 15,1 15,0
Doencas do aparelho respiratorio 7,1 9,6 12,4 8,2 11,4 14,2
Doencas enddcrinas, nutricionais e metabdlicas 3,2 4.4 5.2 35 4.7 5,3
Doencas do aparelho digestivo 3,3 3,8 39 3,6 4,1 4,3
Causas externas 2,7 2,8 2,7 2,9 3,0 2,8
Doencas infecciosas e parasitarias 2,6 2,7 2,8 2,5 2,7 2,8
Outras 2,5 2,7 3.4 2,6 3,1 3,7
Sintomas, sinais e afec¢des mal definidas (CID-9) e
por sintomas, sinais e achados anormais ao exame
clinico e laboratorial (CID-10) 22,4 21,1 18,2 13,4 11,1 10,4
Total 100,0 100,0 100,0 100,0 100,0 100,0

*: Capitulos da Classificagdo Internacional de Doengas (1980 e 199dviSdo; 1996: 10revisao).
Fonte: SIM-DATASUS/MS, 1980, 1991 e 1996.
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Fonte: SIM-MS, 1980, 1991 e 1996.

Figura 3 - Taxa de mortalidade (por 100.000) por doencas do aparelho circulatério entre idosos,
segundo o0 ano, a faixa etaria e o sexo. Brasil, 1980, 1991 e 1996.
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que entre mulheres (1.106 vs. 744, emidosos. As taxas de mortalidade por
1980, 970 vs. 600, em 1991, e 942 vs.neoplasias entre homens de todas as
550%,,,, €M 1996), assim como na faixa idades aumentaram em 1996, quando
etaria de 70-79 anos (2.648 vs. 2.185, entomparadas a 1980 e 1991. Entre as
1980, 2.101 vs. 1.617, em 1991, e 2.00dmulheres as taxas permaneceram
vs. 1.53%,,, €m 1996). Nos mais velhos razoavelmente estaveis durante o periodo
(80+ anos), entretanto, as taxas deestudado. O risco de morte por
mortalidade por doencas do aparelhoneoplasias aumentou com a idade e foi
circulatério foram razoavelmente maior entre homens do que entre
semelhantes entre homens e mulheresnulheres nas faixas etarias de 60-69 anos
(6.049 vs. 6.233, em 1980, 4.548 vs.(411 vs. 274, em 1980, 437 vs. 276, em
4.518, em 1991, e 4.779 vs. 4.288, 1991, e 454 vs. 28R ., em 1996), 70-
em 1996). Quando as Regides Norte €79 anos (729 vs. 551, em 1980, 710 vs.
Nordeste foram excluidas da andlise, 0477, em 1991, e 806 vs. £88 . em
valores das taxas de mortalidade por1996) e 80+ anos de idade (1071 vs. 744,
doencas do aparelho circulatorio em 1980, 750 vs. 713, em 1991, e 1375
aumentaram, mas as tendéncias ao longQg. 778/ ., €m 1996). A exclusdo das
do tempo e os diferenciais entre 0s Sex0Regises Norte e Nordeste nao modificou
foram os mesmos acima mencionados. essas tendéncias, embora tenha

Na Figura 4, estdo apresentadas aaumentado a magnitude das taxas de
taxas de mortalidade por neoplasias entrenortalidade por neoplasias.
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Fonte: SIM-MS, 1980, 1991 e 1996.

Figura 4 - Taxa de mortalidade (por 100.000) por neoplasias entre idosos segundo o ano, a faixa etaria e o
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sexo. Brasil, 1980, 1991 e 1996.
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As taxas de mortalidade por doencadNorte e Nordeste ndo modificou essas
do aparelho respiratério estdotendéncias, embora tenha aumentado a
apresentadas na Figura 5. As taxas dgagnitude das taxas de mortalidade por
mortalidade por doencas do aparelhgloencas do aparelho respiratorio.
respiratorio aumentaram com a idade em Na Tabela 4, estdo listadas as
homens e em mulheres nos trés periodoprincipais causas basicas de morte entre
considerados. Essas taxas apresentarahomens idosos no ano de 1996, agrupadas
tendéncias ascendentes entre 1980 segundo o capitulo da CID-10, e as duas
1996, em ambos os sexos. O risco deausas mais freqlentes em cada capitulo.
morte por doencas do aparelhoEntre as doengas do aparelho circulatorio,
respiratério foi maior entre homens dopredominaram as doencas
gue entre mulheres nas faixas etarias deerebrovasculares seguidas pelas
60-69 (178 vs.95, em 1980, 205 vs. 103doencas isquémicas do coracédo. As
em 1991, e 265 vs. 19§ , em 1996), neoplasias malignas mais freqientes
70-79 (469 vs. 291, em 1980, 567 vs.foram as da traquéia, brénquios e
321, em 1991, e 711 vs. #1] , em pulmdes, seguidas pelas da prostata.
1996) e 80+ anos de idade (1265 vs. 974Entre as doencas do aparelho respiratorio,
em 1980, 1541 vs. 1128, em 1991, e 213Gs doencas pulmonares obstrutivas
vs. 1493/, em 1996). Como verificado cronicas ocuparam o primeiro lugar e as
para as doencas do aparelho circulatéripneumonias o segundo. Cirrose hepatica
e neoplasias, a exclusdo das Regidee Ulcera péptica foram as mais freqientes
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Fonte: SIM-MS, 1980, 1991 e 1996.

Figura 5 - Taxa de mortalidade (por 100.000) por doencas do aparelho respiratério entre idosos,
segundo 0 ano, a faixa etaria e o sexo. Brasil, 1980, 1991 e 1996.
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Tabela 4 - Principais causas de mortalidade entre homens idosos (60+), segundo o capitulo da CID-10* e as
duas causas mais freqlientes em cada capitulo (CID 3 digitos). Brasil, 1996.

Brasil Brasil (Excluidos
(Todas as Regibes) Norte e Nordeste)
Causas > >
Nimerode  Taxapor NUmerode Taxapor
Obitos 100.000 Obitos 100.000
Capitulo IX - Doencas cardiovasculares 90.447 1.599,1 73.306 1.954,2
160 a 169 - Doencas cerebrovasculares 29.306 518,1 23.076 615,2
120 a 125 - Doencas isquémicas do coracdo 28.479 503,5 24.056 641,3
Capitulo Il - Neoplasias 35.787 632,7 30.374 809,7
C33 a C34- Maligna da traquéia, brénquios e pulmdes 6.346 112,2 5.523 147,2
C61 - Maligna da prostata 5.655 100,0 4,562 121,6
Capitulo X - Doencas do aparelho respiratério 32.058 854,6 27.595 735,6
J40 a J44- Doencas pulmonares obstrutivas crdnicas 15.481 273,4 13.968 372,4
J12 a J18- Pneumonia 9.211 162,8 8.129 216,7
Capitulo XI - Doengas do aparelho digestivo 10.488 279,6 8.335 2222
K70 a K74 - Cirrose hepatica 2.902 51,3 2.292 61,1
K25 a K27 - Ulcera péptica 1.243 22,0 1.017 27,1
Capitulo IV - Doencgas enddcrinas, nutricionais e metabodlicas  9.738 172,2 7.386 196,9
E10 a E14- Diabetes mellitus 7.100 125,5 5.335 142,2
E40 a E46- Desnutricdo 1.434 25,4 1.112 29,6
Capitulo XX - Causas externas 8.670 153,3 6.553 174,4
V01 a V09- Atropelamento 1.605 28,4 1.212 32,3
X58 a X59- Exposicao a outros fatores e aos ndo especificados 1.207 21,3 846 22,6
Capitulo | - Algumas doengas infecciosas e parasitarias 7.170 126,8 5.274 114.8
A40 a A41- Septicemia 2.193 38,8 1.639 43,7
B57 - Doenca de Chagas 1.539 27,2 1.289 34,4

* CID: Classificacdo Intenacional de Doencgas?(l€visao).

Fonte: SIM-MS, 1996.
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entre as doencgas do aparelho digestivdreqiientes em cada capitulo. As causas
Diabetes mellitus e desnutricdo foram asle morte mais frequentes entre as
causas mais freqiientes de morte por doencaiilheres foram as mesmas observadas
enddcrinas, nutricionais e metabdlicaspara os homens, exceto em relagdo as
Atropelamentos e exposicéo a outros fatore@eoplasias, doencas do aparelho digestivo
e aos nao especificados foram as principa® causas externas. Entre as primeiras,
causas de morte por causas externas. Enffédominaram as neoplasias malignas de

as doencas infecciosas e parasitarias, as mg}&ma, seguidas pelas de estomago. Entre

comuns foram as septicemias e a doenca €. do_eng,as do ap_arelho d'geSt'.VO’ a
~ fimeira causa continuou sendo a cirrose
Chagas. Vale ressaltar que a excluséo das. ...
e epatica, mas a segunda passou a ser

q lidad Brasil q #Fanstornos vasculares do intestino. Entre
e mortalidade no Brasil por todas as;s causas externas, a exposi¢do a outros

doencas, mas ndo alterou a ordem dgiores e aos ndo especificados ocupou
importancia delas, exceto para doen¢ag primeiro lugar e as quedas o segundo.
cérebro-vasculares. Como observado para os homens, a
Na Tabela 5, estdo listadas asXxclusdo das Regibes Norte e Nordeste
principais causas basicas de morte entr@umentou as taxas de mortalidade no
mulheres no ano de 1996, segundo ®rasil por todas as doencas, mas nao
capitulo da CID-10 e as causas maisilterou a ordem de importancia.
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Tabela 5 - Principais causas de mortalidade entre mulheres idosas (60+), segundo o capitulo da CID-10* e as
duas causas mais freqlientes em cada capitulo (CID 3 digitos). Brasil, 1996.

Brasil Brasil (Excluidos
(Todas as Regides) Norte e Nordeste)
Causas . ’
NUmerode  Taxapor NUmerode Taxapor
Obitos 100.000 Obitos 100.000
Capitulo IX - Doencgas cardiovasculares 90.975 1.343,3 74.069 1.612,6
160 a 169 - Doencas cerebrovasculares 29.410 436,2 23.042 501,6
120 a 125 - Doencas isquémicas do coragéo 24.650 365,6 20.931 455,7
Capitulo Il - Neoplasias 27.760 411,7 23.019 501,1
C50 - Maligna da mama 3.379 50,1 2.925 63,7
C16 - Maligna do estdmago 2.510 37,2 2.068 45,0
Capitulo X - Doencas do aparelho respiratério 27.029 400,9 22.765 495,0
J40 a J44- Doencas pulmonares obstrutivas cronicas 9.336 138,5 8.309 180,9
J12 a J18- Pneumonia 9.601 142,4 8.489 184,8
Capitulo XI - Doencgas do aparelho digestivo 8.316 123,3 6.771 147.,4
K70 a K74 - Cirrose hepatica 1.138 15,4 864 18,8
K55 - Transtornos vasculares do intestino 878 13,0 801 17,4
Capitulo IV - Doencas enddcrinas, nutricionais e metabodlicas 14.916 221,2 11.451 249,3
E10 a E14- Diabetes mellitus 11.905 176,6 9.061 197,3
E40 a E46- Desnutri¢do 1.384 20,5 1.103 24,0
Capitulo XX - Causas externas 4.297 63,7 3.425 74,6
X58 a X59- Exposicéo a outros fatores e aos ndo especificados 833 12,4 660 14,4
W01 a W19- Queda 709 10,5 583 12,7
Capitulo | - Algumas doencas infecciosas e parasitarias 6.234 92,5 4.676 101,8
A40 a A41- Septicemia 2.421 35,9 1.893 41,2
B57 - Doenca de Chagas 1.234 18,3 1.080 23,5

* CID: Classificagéo Intenacional de Doengas?(lé€vis&o).
Fonte: SIM-MS, 1996.

Em 1995, 1996 e 1997 ocorreram, Regidao Norte = 11,7, 12,3 e 12,8%;
respectivamente, 10,7, 10,2 e 12,0Regido Nordeste = 17,2, 17,8 e 18,4%;
milhGes deintern'agées hospitalares do tipcRegido Centro-Oeste = 20,1, 20,1 e
1 pelo Sistema Unico de Salde (SUS) n20,4%; Regido Sudeste = 25,1, 25,6 e
Brasil. Destas, 1,7 (16,3%), 1,5 (15,8%) 25,6%; Regi&o Sul = 26,6, 27,0 e 27,2%
e 2,2 milhGes (18,3%) ocorreram emem 1995, 1996 e 1997, respectivamente.

pessoas com 60+ anos de idade. A comparacdo entre 0s custos com
Na Tabela 6, estdo apresentados osnternacdes hospitalares em relacdo ao
custos para o SUS das internac6esamanho da populacéo idosa brasileira, em
hospitalares do tipo 1 no Brasil. Em 1996, est4 apresentada na Figura 6. Para
1995, 1996 e 1997, foram gastos, o conjunto da populagéo idosa (60+ anos),
respectivamente, 3.145, 2.884 e 2.773yue representava 7,9% da populacdo do
milhdes de dolares com internagdespais, foram consumidos 22,9% do total
hospitalares do tipo 1 no pais. Destesgasto com internacdes hospitalares em
valores, 22,3%, em 1995, 22,9%, emtodo o Brasil, correspondendo a razéo
1996, e 23,1%, em 1997, foram gastosentre proporcéo de gastos e proporgéo dos
com idosos (60+ anos de idade). Osidosos na populacao total igual a 2,9 (22,9
dados correspondentes para as diversak7,9). Esta razdo aumentou com a idade:
regibes do pais foram os seguintes:2,3 (10,8 / 4,6) na faixa etéria de 60-69,
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Tabela 6 - Custo proporcional (%) das internagdes hospitalares* de idosos pelo Sistema Unico de Saude,

segundo a regido, o0 ano e a faixa etaria. Brasil, 1995, 1996 e 1997.

Faixa Etéaria Todas as Idades
Regides % (US$ x 1 milh&o)
60 - 69 70 - 79 80 + Total 60+ (US$ x 1 milhao) %
1995
Norte 5,8 4.0 1,9 11,7 127,4 100,0
Nordeste 7,6 6,4 3,3 17,2 770,6 100,0
Centro-Oeste 9,8 7,0 3,3 20,1 188,0 100,0
Sudeste 12,1 8,8 4,3 25,1 1.282,7 100,0
Sul 12,9 9,6 4,1 26,6 545,9 100,0
Brasil 10,6 (333,7) 7,9 (249,1) 3,8(119,3) 22,3 (702,1) 3.145,1 100,0
1996
Norte 6,1 4,2 2,0 12,3 134,7 100,0
Nordeste 7,8 6,6 3,4 17,8 709,6 100,0
Centro-Oeste 9,9 7,7 3,3 20,1 189,5 100,0
Sudeste 12,2 8,9 4,5 25,6 1.204,0 100,0
Sul 13,1 9,7 4,2 27,0 540,5 100,0
Brasil 10,8 (311,9) 8,1(234,2) 3,9(113,2) 22,9 (659,4) 2.884,4 100,0
1997
Norte 6,3 4.4 2,1 12,8 128,1 100,0
Nordeste 7,9 6,8 3,6 18,4 653,9 100,0
Centro-Oeste 10,0 7,1 3,3 20,4 179,6 100,0
Sudeste 12,0 9,1 4,5 25,6 1.131,5 100,0
Sul 13,2 9,8 4,2 27,2 509,8 100,0
Brasil 10,8(294,8) 8,3 (225,6) 4,0 (109,0) 23,1 (629,4) 2.722,6 100,0

* Internagdes hospitalares remuneradas através de AIH do tipo 1
Fonte: SIH-MS, 1995, 1996 e 1997.
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3,4 (8,1/2,4) nade 70-79 anos e 4,3 (3,9nsuficiéncia cardiaca (13,3%), obstrucao
/ 0,9) na faixa de 80+ anos de idadecrOnica das vias respiratérias nao
(Figura 6). classificadas em outra parte (5,7%),
Quando analisadas por capitulos daC¢lusdo das artérias cerebrais (5,1%),
CID, as doengas do aparelho circulatorio INfec¢0es intestinais mal definidas (2,9%)
foram as causas mais freqientes de® Proncopneumonias por microrganismos
internacdes hospitalares entre idosos enfd0 especificados (2,7%). Ao se somarem
1995 (32,5%), 1996 (31,6%) e 1997 c"le broncopneumonlas € as pneumonias
(31,5%). As doencas do aparelho respiratérioliSt2das nesta tabela (CID 485, 486 e 482),
foram a segunda causa de internacdes (19,§/¢'ifica-se que este conjunto foi
21,0 e 20.1% em 1995, 1996 e 1997),responsavel pela segunda causa de

seguidas pelas doencas do aparelho digestiv?c;strr?bi%ggg :oorriplitsafls%/;edsazni:tir;da?;%?s,
0, i !
(8,9, 9,0 e 9,0% respectivamente), pelas n = 68.813). Entre as mulheres. as

doencas infecciosas e parasitarias (6,3, 6,0 . .~ : ~
principais causas de internacdes foram

; :
30558 gor'e {Espicr:ilt\:)a}umrienné:ﬁz; (% gegai Sgeggamsuficiéncia cardiaca (13,9%), ocluséo
p 9 & 2 B9V (ag artérias cerebrais (4,8%), obstrucio

respgcnvamente). Maiores detalhes pOdemcr()nica das vias respiratorias (4,6%),
ser vistos na Tabela 7.

hipertenséo essencial (4,0%) e infec¢bes
Na Tabela 8, estdo listadas as vintejntestinais mal definidas (3,9%). Como
principais causas de internacdes verificado para os homens, somando-se as
hospitalares entre homens e mulheresbroncopneumonias e as pneumonias
idosos no ano de 1996 (CID-9: 3 digitos). listadas nesta tabela (CID 485, 486 e 482),
As principais causas de internagfesestas se tornam a segunda causa de
hospitalares entre os homens foram:internagées hospitalares entre idosas,
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%30 A
25 A (2,9
20 -
15 ~
10 A
5 -
0 1
60-69 70-79 80 + Total (60+)
Gastos O Tamanho da populagédo Faixa etaria
( ): Razéo gastos / tamanho da populacéo
Fonte: SIH-SIM, 1996

Figura 6 - Proporg&o de gastos (%) do Sistema Unico de Saide com internac&o hospitalares dos idosos e
tamanho proporcional desta populagdo, ambos relativos ao total do Pais. Brasil, 1996.

Tabela 7 - Proporgdes (%) de internagdes hospitalares de idosos, segundo os capitulos da CID-9.
Brasil, 1995, 1996, 1997.

Grupos de Causas 1995 1996 1997
Doencas do aparelho circulatério 32,5 31,6 315
Doencas do aparelho respiratorio 19,6 21,0 20,1
Doencas do aparelho digestivo 8,9 9,0 9,0
Doencas infecciosas e parasitarias 6,3 6,0 5,8
Doencas do aparelho geniturinario 6,2 6,1 59
Neoplasias 5,0 4,7 47
Doencas endécrinas, nutricionais e metabdlicas e transtornos imunitarios 4,7 4,6 4.7
Doencas do sistema nervoso e 6rgédos dos sentidos 4,4 4,4 4,3
LesBes e envenenamentos 4,3 4,2 4.4
Transtornos mentais 1,9 1,9 2,0
Doencas do sistema osteomuscular e tecido conjuntivo 1,9 1,9 1,9
Outras 4,3 4,6 5,7
Total 100,0 100,0 100,0

*. Capitulos da Classificacdo Internacional de Doencgase{dséo).
Fonte: SIH-DATASUS/MS, 1995, 1996 e 1997.

constituindo 7,3% do total das internacdessistematica o diagndstico de saude da

(n=75.807). populacéo idosa brasileira, utilizando-se
) 3 informacdes existentes nos grandes
Discussao bancos de dados nacionais sobre

O presente trabalho constitui um mortalidade e internagfes hospitalares. As
primeiro esforgo para realizar de forma vantagens de estudos como este sdo o
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Tabela 8 - Vinte principais (CID-9 3 digitos)* de internacGes hospitalares entre homens e mulheres idosos
(60+ anos). Brasil, 1996.

Homens Mulheres
Percentagemem Percentagem em
Causas relagdo ao nimero relagdo ao nimero

total de internagfestotal de internacdes
(n=1.015.748) (n=1.039.299)

428. Insuficiéncia cardiaca 13,3 13,9
496. Obstrucéo crdnica de vias respiratorias ndo classificadas em outras partes 5,7 4,6
434. Ocluséao das artérias cerebrais 51 4.8
009. Infecgdes intestinais mal definidas 2,9 3,9
485. Broncopneumonia por microrganismos nédo especificados 2,7 3,0
401. Hipertenséo essencial 2,6 4.0
486. Pneumonia por microrganismo néo especificado 2,6 2,7
550. Hérnia inguinal 2,5 -
492. Enfisema 2,3 1,6
600. Hiperplasia da préstata 2,1 -
493. Asma 1,9 2,4
250. Diabetes mellitus 1,7 3,5
578. Hemorragia gastrointestinal 1,6 1,3
491. Bronquite cronica 1,6 1,4
366. Catarata 1,6 2,0
413. Angingpectoris 1,5 1,6
482. Outras pneumonias bacterianas 1,5 1,6
590. Infec¢des renais 1,2 1,2
465. Infecgbes agudas das vias respiratorias superiores com localizagdes multiplds2 1,1
ou ndo especificadas
575. Outros transtornos da vesicula biliar - 2,1
618. Prolapso genital - 1,2
820. Fratura do colo do fémur - 1,1

* Capitulos da Classificacdo Internacional de Doencaseflsdo). A ordenacao foi feita pelas principais causas de internagfes entre os
homens.
Fonte: SIH-MS, 1996.

seu baixo custo, a possibilidade de inferéncia Durante todo o periodo considerado
para o pais e comparacdes ao longo dwerificaram-se maior taxa de mortalidade
tempo. Por outro lado, estudos deste tipoentre homens do que entre mulheres e
séo limitados as informagdes disponiveis eaumento progressivo das taxas de
a qualidade destas informacfes. Entre asnortalidade com o crescimento da idade.
limitacbes podemos destacar: 1) Esses resultados foram obtidos de forma
subenumeracao de 6bitos diferencial entreconsistente em todas as regides brasileiras
as regibes do pais, 2) auséncia de ume sio semelhantes aos observados em
denominador adequado para o calculo dagutros paises.

taxas de internacdes hospitalares pablicas,  ag Nagées Unidas e a Organizacdo
uma vez que a cobertura do SUS né&o §yndial de Sadde tém chamado a atencéo
completa e 3) grande proporcdo de 6bitog)ara o crescimento acelerado do grupo
por causas mal definidas, sobretudo nagjos idosos mais velhos (80+ anos de
Regides Norte e Nordeste do Brasil. Apesafigade) no mundo, que aumentou de 27
dessas limitagOes, os resultados do present@jinges para 66 milhdes, entre 1970 e
trabalho mostram consisténcia interna 1998, e estima-se que devera atingir 370
coeréncia com 0s conhecimentos existentegnilnges em 205® Este crescimento é
sobre a populagéo idosa, reforcando adevido: 1) areducéo da mortalidade nas
necessidade de maior utilizagcdo dasfaixas etarias anteriores, 2) o aumento
informacdes existentes no Brasil sobre estala esperanca de vida dos octagenarios,
populagéo. com uma proporgdo cada vez maior
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chegando aos 90 anos e 3) o crescimentanos, sem considerar 0Ss casos
também dos centenarios. As taxas declassificados como 6bitos por causas
mortalidade brasileiras apontam para amal definidas. Em outro trabalho,
reducao da mortalidade dos idosos maixomparando causas registradas no
velhos: entre 1980 e 1996, as taxas deatestado de 6bito com resultados de
mortalidade diminuiram 3,7% entre 2.000 autdpsias nos Estados Unidos,
homens com 60-69 anos de idade, 12,9%0bservou-se um aumento gradual com a
entre aqueles com 70-79 anos e 13,4%dade nas discrepancias entre as causas
entre aqueles com 80+ anos de idadede 6bito registradas no atestado e aquelas
entre as mulheres, as reducfesobtidas por autdopsi®.A explicacdo para
correspondentes foram ainda maisesta dificuldade parece estar na influéncia
acentuadas (7,6, 18,9 e 14,7%,da idade na expressao clinica dos sinais
respectivamente). e sintomas diagnoésticos e na presenca
A proporcdo de Gbitos por causas freqiiente de multiplas doengas no idoso.
mal definidas é um reflexo da falta de Durante todo o periodo estudado,
assisténcia médica e da dificuldade paraas doencas do aparelho circulatério
se estabelecer uma causa basica de ébitocuparam o primeiro lugar entre as
nos idosos. No Brasil, dos 130.000 6bitoscausas de mortalidade dos idosos
entre idosos classificados como porbrasileiros, aumentando de forma
sintomas, sinais e achados anormaisacentuada com a idade. Estes resultados
clinicos e laboratoriais no ano de 1996,sd0 consistentes com o observado
65% ocorreram sem assisténcia médicarecentemente para a populacao
2% devido a senilidade e nos casosamericana! As principais causas de 6bito
restantes foram encontradas alteracdepor doencas do aparelho circulatério entre
clinicas e laboratoriais mas nao sehomens e mulheres idosos no ano de
estabeleceu um diagndstico definitido. 1996 foram doencas cerebrovasculares
No presente trabalho, a mortalidadee doencas isquémicas do coracdo. A
proporcional por causas mal definidasmortalidade por essas causas pode ser
aumentou com a idade, tendo sido maislevida, pelo menos em parte, a presenca
baixa na faixa de 60-69 anos e mais altade fatores de risco modificaveis como o
na de 80+ anos de idade em todos os andsimo, inatividade fisica, obesidade,
considerados. Além disso, entre 1980,dislipidemia e controle inadequado da
1991 e 1996, verificou-se uma reducéohipertensao e do diabete’? Programas
progressiva da mortalidade proporcionalde promoc¢édo da salde e visando a
por causas mal definidas nas faixas etariagdentificacdo e tratamento adequado de
de 60-69 e 70-79 anos, mas ndo na deéndividuos hipertensos e diabéticos
80+; nesta ultima, a reducédo so6 foi podem contribuir para a reducéo dessas
verificada em 1996. causas de mortalidade e melhoria da
A existéncia de maior dificuldade dqualidade de vida entre os idoss!

para determinar a causa do 6bito em As neoplasias malignas constituiram
pacientes mais velhos tem sidoo segundo grupo de causas de morte de
confirmada em diversos trabalhos. Numidosos brasileiros, da mesma forma que
estudo realizado na Suécia, comparand@ observado nos Estados UnidbésPara
causas registradas no atestado de 6bito conjunto do Brasil, entre 1980 e 1996,
com resultados de autédpsias, verificou-as taxas de mortalidade por neoplasias
se gque os dois fatores mais importantesumentaram mais entre homens
associados ao erro diagnéstico eram gprincipalmente entre os mais velhos) do
idade avancada (acima de 70 anos) e gue entre mulheres. E interessante
incerteza do diagndéstico prévid43%  observar que entre as quatro principais
das causas basicas de Obito estavamausas de morte por neoplasias malignas
erradas nos individuos com mais de 70entre idosos, as primeiras (traquéia,
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As principais
causas de
internagdes
hospitalares
entre idosos
foram as doengas
do aparelho
circulatdrio e as
doengas do
aparelho
respiratdrio,
correspondendo
de forma
consistente a
cerca da metade
das internagies
hospitalares nos
trés anos
considerados
(1995, 1996 e
7997).
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brénquios e pulmbes) podem sercausas de morte entre idosos brasileiros
prevenidas através de mudancas de habitasdica que as conseqiéncias da infec¢éo
ao longo da vida (exposicdo ao tabaco)ainda estdo presentes para uma parcela
As duas seguintes (prostata e mamajesta populacgao.
podem ser reduzidas através de Uma importante limitacdo para a
identificacdo e tratamento precoce denterpretacdo das tendéncias das causas de
doentes. Se medidas de prevenc&o nao sgagyrtalidade no Brasil, entre 1980, 1991 e
implementadas, a tendéncia € que ocorrgggg, refere-se a introducio da CID-10
aumento destes tipos de cancer n@este Gltimo ano (em 1980 e 1991 era
populacéo idos#:?>2 adotada a CID-9). Ainda nédo sabemos o
O terceiro grande grupo de causa démpacto da adoc¢édo da CID-10 sobre os
morte entre os idosos foram as doencgagrandes grupos de causa de mortalidade,
do aparelho respiratorio. Entre estas, aama vez que, pelo nosso conhecimento,
doencas pulmonares obstrutivas cronicasinda nédo existem estudos sistematicos
e as pneumonias foram as mais frequentesbre o tema. Recentemente, no Rio
em ambos os sexos. Vale salientar que a8rande do Sul, Grassi & Laureffti
doencas do aparelho respiratorioverificaram que a introducéo da CID-10,
acometeram mais os homens &m comparagdo a CID-9, aumentou o
apresentaram uma  tendéncimamero de doengas classificadas no
progreSSIVamente crescente no pais ent%piu“o de Doengas Infecciosas e
1980 e 1996. Medidas preventivas e dgarasitarias. No presente trabalho, entre
promocéo a salde, como a vacinacéq@ggo e 1996, verificaram-se a diminuic&o
contra pneumonia (recentementeyss taxas de mortalidade por doencas do

|nLrod_u2|da ndo pais) ‘?ba_ redugag d%parelho circulatério em homens e
tabagismo, podem contribuir para reduzit iheres. o aumento das taxas de

a morbi-mortalidade por essas causas., ortalidade por neoplasias entre os

Eimportante salientar gue as causaBomens e 0 aumento das taxas de
externas foram a causa basica de Obitmortalidade por doencas do aparelho
de 12.967 idosos brasileiros (67% dOS’espiratério em ambos 0s sexos. As
quais eram homens) e a desnutricao foi hesmas tendéncias ja haviam sido
causa basica de 6bito de 2.818 idosos nghservadas entre 1980 e 1991, sugerindo
mesmo ano. Maiores investigacdes sobrgue esta evolugéo ndo é devida a artefato
estes Obitos sdo necessarias para gtatistico pela introdugdo da CID-10. Um
identificacdo das suas causas e possiveggitro aspecto que merece ser considerado
formas de prevencéo. na interpretacdo desses resultados é a

As doencas infecciosas ereducdo dos 6bitos classificados como por
parasitarias foram, respectivamente, aintomas, sinais e afec¢des mal definidas
sétima e sexta maiores causas de mor{€ID-9) e por sintomas, sinais e achados
entre homens e mulheres idosas no pa®iormais ao exame clinico e laboratorial
em 1996. Entre estas, septicemia foi §CID-10) durante o periodo considerado.
causa mais frequente, seguida pela doendss conseqliéncias desta reducdo sobre as
de Chagas. Existem fortes indicios decausas de mortalidade no Brasil tambem
que a transmissdo da doenca de Chaga#da ndo sao conhecidas.
foi drasticamente reduzida no Brasil e As principais causas de internacoes
mesmo interrompida em diversas areadospitalares entre idosos foram as
endémicad! Desta forma, a mortalidade doencas do aparelho circulatério e as
de idosos por doenca de Chagas € devidkbencas do aparelho respiratorio,
a um efeito de coorte, consequiéncia daorrespondendo de forma consistente a
exposi¢cdo no passado a infeccdo peloerca da metade das internacdes
Trypanosoma cruzA presenca da doencahospitalares nos trés anos considerados
de Chagas como uma das importante€l995, 1996 e 1997). A andlise destes
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dados com maior nivel de desagregacagreventivos, eliminagdo de fatores de
mostra que a insuficiéncia cardiacarisco e ado¢do de habitos de vida
(13,3% das internagGes entre homens &audaveis sdo importantes determinantes
13,9% entre mulheres) e as doenvelhecimento saudavér!>2*¥0s
broncopneumonias e/ou pneumoniasresultados do presente trabalho mostram
(6,8% entre homens e 7,3% entreque parte expressiva das causas de
mulheres) constituiram a primeira e amorbi-mortalidade entre idosos
segunda principais causas de internaggeRrasileiros poderia ser reduzida atraves

hospitalares entre idosos no pais, em 199@le programas de prevenc¢ao, promogao

~ da salde ou tratamento adequado.
Trabalhos recentes tém demonstrado i _ q
Além disso, a analise das

que o coeficiente de hospitalizacéo " :
(nimero de hospitalizagdes dividido peloinformacoes existentes nos grandes
numero de habitantes), o indice dePancos de dados nacionais sobre
hospitalizacdo (numero de dias deinternacdes hospitalares mostram que o
hospitalizacdo consumido por habitante e2nvelhecimento da populacdo brasileira
ano) e o indice de custo de hospitalizagge§a0 Pode ser encarado somente em termos
do SUS (custo de hospitalizagéodo nimero absoluto ou relativo da
consumido por habitante) sdo mais altog?OPulacdo idosa ou das repercussées
para a faixa de 60+ anos do que paradesse aumento para a previdéncia social.
qualquer outra faixa etaria da populacac”S démandas desta populagdo por
brasileira. Observou-se também que o2SSisténcia médica ja séo tdo expressivas
indice de hospitalizacéo e o indice de custdiU€ © atendimento a populacdo idosa ja

hospitalar aumentavam progressivamenteres'ac_’nOIe por 23% dQS gastos p.Ub“COS
ap6s os 60 anos de idade e que gom internacdes hospitalares do tipo 1 no

ocorréncia de reinternacdes entre 0s idosoB2a!S:

€ cinco vezes maior do que na faixa etaria Sao necessarias investigacoes mais
de 15-59 ano¥:® profundas sobre as condi¢Bes de saude
Os resultados do presente trabalhoOla populagéo idosa, suas demandas por

sdo consistentes com essas observa Geatengéo @ promogéo a saude e o montante
9€Recessario para atender a essas

Verificou-se que 0s gastos prOpor(?iom’lisdemandas. Politicas para promover a
do SUS com as internacGes hospitalaregge do idoso e garantir um atendimento
de idosos (gastos em ddlares americanoggequado de suas demandas nio sdo

no |Oca| e anO) fOI’am superiores a l?%necess|dade Jé presente no pais

em todas as regifes brasileiras, exceto na

Regido Norte. Nas Regides Sudeste e Slﬁeferéncias hibliograficas

os gastos com idosos foram superiores d-
25% durante o periodo estudado. A razéo

entre o custo proporcional das interna¢des

hospitalares em relacdo ao tamanho da

populacdo aumentou progressivamente.
com a idade: 2,3, 3,4 e 4,3 nas faixas

etarias de 60-69, 70-79 e 80+ anos de3,
idade, respectivamente.

O envelhecimento tem sido 4.
associado a uma prevaléncia aumentada
de doencas crodnicas, incapacidade e
morte. Pesquisas recentes indicam que
doencas e limitagbes ndo sao
consequencias inevitaveis do
envelhecimento e que o uso de servigos
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The Bambui health and ageing study
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cohort study of the elderly in Brazil*
Estudo de Bambui sobre saude e
envelhecimento: metodologia e resultados preli-
minares de coorte de estudo de idosos no Brasil

Maria Fernanda F Lima e Costa, Elizabeth Uchoa, Henrique L Guerra, Josélia OA
Firmo, Pedro G Vidigal and Sandhi M Barreto

Ndcleo de Estudos sobre Epidemiologia e Antropologia do Envelhecimento. Centro de Pesquisas René
Rachou da Fundagdo Oswaldo Cruz. Faculdade de Medicina da Universidade Federal de Minas
Gerais. Belo Horizonte, MG, Brasil

Keywords Abstract

Ageing health”. Ageing”. Cohort

studies”. Health surveys”. Elderly. Objective

Epidemiology. Brazil. A cohort study has been designed to identify predictors of adverse health events in
the elderly. The methodology of the study and preliminary descriptive results are
presented.
Methods

The study population comprises all residents of Bambui (Minas Gerais, Brazil),
aged 60 or more years (n=1.742). From these, 92.2% were interviewed and 85.9%
underwent clinical examination, consisting of haematological and biochemical tests,
serology forTrypanosoma cruzanthropometric and blood pressure measures and
electrocardiogram. Aliquots of serum, plasma and DNA were stored for future
investigations. The baseline interview included sociodemographic characteristics,
self-referred health condition and history of selected diseases, medication use, health
service use, source of medical care, physical activities, smoking, drinking and eating
habits, reproductive history, physical functioning, life events, social support and

mental health. Individuals are being followed up annually.
Results

The following characteristics predominated among participants: women (60,0%),
married (48.9%) or widowed (35.4%), people living in households with up to 2
residents (73.8%), heads of family (76.7%), people with monthly income between
1.00 and 2.99 Brazilian minimum wages (62.0%) and people with up to 4 years of
schooling (89.1%). The median age was 68 years. Among the cohort members, only

1.7% were lost in the first follow-up.
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Maria Fernanda Furtado de Lima e Costa Brasil” (Process 66940009-00) and “Conselho Nacional de Desenvolvimento
: Cientifico e Tecnoldgico” through authors’ scholarships (Processes 520337/96-4,
gg'lgggo%szto;el L:_Ta.’ 17t15 MG. Brasil 301056/94-3, 142974/97-8 and 300908/95-4).
J- €10 Horizonte, MG, brasi Submitted on 17/12/1998. Reviewed on 26/8/1999. Approved on 25/10/1999.
E-mail: costa@netra.cpqgrr.fiocruz.br.
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Conclusions

In general, the characteristics of the study population were very similar to those
from other epidemiological studies of the elderly based on large Brazilian cities. The
small number of losses to follow-up indicates that the choice of Bambui was adequate,
assuring the feasibility of a long term cohort study.

Descritores Resumo
Salude do idoso”. Envelhecimento?.

Estudo de coorte”. Levantamentos ~ OPi€tivo i _ N _
epidemiolégicos®. Epidemiologia. Um estudo de coorte esta sendo desenvolvido para identificar fatores preditores de

Idosos. Brasil. eventos adversos a saude em idosos. S&o apresentados a metodologia do estudo e o
resultados descritivos preliminares.
Métodos
A populagéo estudada é constituida por todos os residentes na cidade de Bambui,
Minas Gerais, com 60 ou mais anos de idade (n=1.742). Destes, 92,2% foram
entrevistados e 85,9% foram submetidos a exames hematoldgicos e bioquimicos,
sorologia paraTrypanosoma cruzimedidas antropomeétricas e de pressao arterial
e eletrocardiograma. Aliquotas de soro, plasma e DNA foram estocadas para futuras
investigagcfes. A entrevista da linha de base do estudo incluiu: caracteristicas
sociodemograficas, percep¢do da saude e morbidade auto-referida, uso de
medicamentos, acesso a servigos de saude e a planos de saude, atividades fisicas,
uso de fumo e de alcool, habitos alimentares, historia reprodutiva, fungao fisica,
eventos da vida, recursos sociais e saide mental. Os participantes estdo sendo
acompanhados anualmente.
Resultados
As seguintes caracteristicas predominaram entre os participantes: mulheres (60%),
casados (48,9%) ou vilvos (35,4%), residentes em domicilios com até 2 pessoas
(73,8%), chefes de familia (76,7%), pessoas com renda mensal entre 1 e 2,99 salarios-
minimos (62%) e pessoas com 4 ou menos anos de escolaridade (89,1%). A mediana
da idade foi igual a 68 anos. Somente 1,7% dos membros da coorte foram perdidos
no primeiro acompanhamento.
Conclusdes
Em geral, as caracteristicas da populacéo estudada foram muito semelhantes as de
participantes de outros estudos epidemiolégicos sobre envelhecimento, desenvolvidos
em grandes cidades brasileiras. A pequena perda para acompanhamento mostra
gue a escolha de Bambui foi adequada, garantindo a viabilidade de um estudo
prospectivo de longa duracéo.

INTRODUCTION social services. A measurable impact of the increase
of the elderly population is evident, for instance, in

Ageing of the population is the most important the use of hospitals. In 1996, those aged 60 or more

demographic change facing many countries in the years made up about 22.9% (US$ 659 million) of the

world and represents a public health challenge for theBrazilian public expenditure on hospital care, even

coming century. Although increases in the sizes of though they accounted for only 7.3% of the

elderly populations were first observed in developed population?®

countries, in recent years this pattern is being seen to

a greater extent in the developing world. Demographic In recent decades, several population-based cohort

projections indicate that five of the 10 nations in the studies of the elderly have been launched in developed

world with the largest ageing population in 2,025 will countries!®121317.2125263 Brazil, to our knowledge,

be developing countries, including Brazil with an there have been few population based studies on the

estimated 27 million people aged 60 or more y&ars. epidemiology of the aged. All of them were carried out

Between 1950 and 1991, the percentage of thein large urban areas and all but &neere cross-

Brazilian population aged 60 or more years doubled sectional studie®:%2°

(from 3.5% to 7.3%) and the percentage aged 65 or

more years almost tripled (1.7% to 4.5%)An Epidemiologic studies of the ageing population in

important consequence of this expanding developing countries are important, among other

population is an increasing demand for health andreasons, to: (1) estimate the prevalence of diseases, as
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well as risk factors and behaviours, guiding preventive

strategies appropriate to the current situation; (2) Minas Gerais “\w
contribute to the understanding of the aetiology of f=3

some diseases and (3) study cultural features, rjf:u‘g%-
behaviours and life style factors, which vary between *;?,f\ L
countries and communities, and that might be ,ﬂ«},@‘g}.‘ ’gf»f— Nﬂ‘g

associated with undesirable health events. In addition rf %f
we do not know the effect of some chronic infectious s
diseases, still prevalent in many developing countries, B
on the survival or on the incidence of other adverse Bamiti
health events on the aged. In Brazil, for example, Cha-
gas’ disease remains an important cause of death with
mortality rates of 34.4 and 23.5 per 100,000 in males
and females respectively aged 60 or more years.*  Figure 1 - Geographical localization of Bambui in the
State of Minas Gerais, Brazil.

The methodology of a population based cohort
study of the elderly in Brazil and preliminary descriptive proportion of urban residents in the municipality
results of the baseline survey were presented. Thancreased from 16% to 73% between 1950 and 1991.
investigation is being carried out in a town of 15,000 Life expectancy increased from 59.9 in 1970 to 70.2
inhabitants in the State of Minas Gerais. The main years in 1991 In 1980, 56.2% of the deaths were of
objective of the present study is to identify predictors people aged 50 or more years, increasing to 74.8% by
of mortality, hospitalisation and physical and cognitive 1990. Cardiovascular diseases (ICD-9: 390-459) were
deficits in the population aged 60 and over. A the primary cause of death in Bambui in 1991 (34%)
secondary objective is to describe the baseline healtrand were the second cause of public hospitalisations
and social conditions of this population and to com- in 1993 (18,5%}%° Further details are presented in
pare them with those of younger residents in the town. Table 1.

Table 1 - Selected sociodemographic indicators for the municipality of Bambui (1970, 1980 and 1991).

Sociodemographic indicator 1970 1980 1991
Population 21,439 20,529 20,573
Life expectancy (years) 59.9 66.7 70.2
Infant mortality (per 1,000 live births) 92.8 62.2 48.4
Percentage of the population aged 25 years or more with less than 4 years of education 75.9 59.9 42.6
Mean income per capita (in CR$ 1,000 of 01/09/91) 13.3 141 335
Proportion of poor people (income inferior to 0.5 minimum wage) 0.81 0.41 0.46
Index of Human Development (IHD)™ 0.45 0.73 0.70

“ IHD- Index created by United Nations in the 90s based on populations longevity, income and education.
Source: Fundacéo Jodo Pinheiro Instituto de Pesquisas Econdmicas Aplicadas.** (1970, 1990, 1991)

METHODS Bambui was formerly an important endemic area for
Chagas’ diseaseEven though transmission of
Choice of the study population Trypanosoma cruzias now been interrupted, we can

expect the prevalence of the infection among the aged
One of the main constraints for the development of to remain high because of cohort effect, this being
a cohort study, besides its cost, is the loss of another reason for the choice of the area. The presence
participants over time, due to refusal, change of addresf T. cruzi infection would allow testing for interactions
or emigration. This is particularly important in between this and other factors associated with adverse
developing countries, where lack of follow-up health effects among the aged for the first time.
resources is the rule. Our choice of the town of Bambui
(Figure 1) took into consideration the feasibility ofthe =~ The Posto Emmanuel Dias (run by the Fundagéo
study in terms of co-operation of inhabitants and Oswaldo Cruz) provided important logistical support
facilities for follow-up participants. for fieldwork in this study. In addition there is only
one general hospital and one office where deaths in
The population of Bambui has remained stable in the town are registered, simplifying the monitoring of
the last decades (around 20,000 inhabitdhtsYhe the events of interest to the investigation.

* Lima e Costa MFF, Guerra HL, Barreto SM, Guimarédes RM. Diagnéstico de satde da populagéo idosa brasileira: um estudo da mortalidade e das internagdes hospitalares
publicas. Informe Epidemioldgico do SUS (in press)
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Community approach and ethical issues an initial baseline survey and follow-up activities (Fi-
gure 2).

The research strategy to approach the communit

was based on the foIIOWing: (1) to Ca” the Community’s General population health survey Cohort study of the elderly
1 i i i i 1996 - 1997 1997

attention to ageing questions, stressing the |FJea of (Sample ol pomion a5 years) Baseline survey

healthy ageing; (2) advertise the project widely, n=1664 _]  (alpopuatonaged 60years)

. . . . . .. . . R interview = 90.1% n=1,
stimulating inhabitant's participation in the study; (3) Roaas xamaton~ 82.6% Respose erview =62.2%
improve the local health information system (death and L Response examnation = 55.9%|

. . . 1998
hospitalisations); (4) promote refresher courses for lo- 1# Follow-up
cal doctors, covering topics of the project. n=1606
Losses to follow-up = 1.6%

1999
The project started with an anthropological study 2"Follow-up

aimed at identifying means of thinking and acting
regarding ageing in the community.* The results of 3" Follow-up
this study were fundamental to conceive the material 4 Follodrup
used to advertise the project, to adapt some question

@)

2002

in the questionnaire and to prepare the fieldwork team 5" Follow-up
2003
6" Follow-up

Both the information and call for participation were
made using the local radio stations, newspapers an@gyre 2 - The Bambui study design.
meetings with leaders and authorities. The folders and
posters produced for the project used the slogan “Andstydy population
how about your health?”. The folder introduced the
present study and included information on the history A complete census was carried out in November
of Chagas' disease in Bambui, the importance of theand pecember of 1996 for identification of participants.
“Posto de Satde Emmanuel Dias” for its control, the Al residents in the urban area of the town aged 60 or

town’s present health problems and the need formore years in 01/01/1997 were eligible for the study
medical research into these subjects. A folder and ap=1 742).

letter from the project co-ordinator (MFFLC) were sent
to all participants in the study. This letter explained The paseline survey questionnaire
the project and all the procedures involved in it and
how and what benefits the participants would receive.

Ethical aspects, such as data confidentiality and . (1) social and demographic characteristics; (2) self-
voluntary participation were also stressed in this letter. perceived health conditions and history of selected

A copy of the informed consent was enclosed 10 yiseases: (3) medication use: (4) health service
familiarise local people with this document; a signed yjjjisation and source of medical care; (5) life style
copy being requisite for all participartts. (physical activities, smoking, drinking and eating
. habits); (6) psycho-social aspects (personality traits,

The results ofthg Iaboratorytests_a_nd clinical examsgsig) support and life events): (7) reproductive
were promptly delivered to all participants, together history: (8) physical functioning and (9) mental health

with the reports signed by qualified doctors. (yepressive symptoms, cognitive functioning and
Participants were advised to seek medical atte”t'onsleeping habits).

when there was any indication of a health problem.

The health authority of Bambui assured participants The interviews lasted about ninety minutes and
of medical assistance under the public health system,are carried out in participants’ homes. Each

when required. A local ethical committee composed of jhteryview was completed in one or two visits (within

a medical doctor, a dentist and three community leaders, gne week period) depending on the respondent's
was created to observe the project activities. The naeq for rest. Neither interviewer nor interviewee knew

project was approved by the Ethical Committee of the gt the clinical results at the time of the interview.
Fundagédo Oswaldo Cruz.

The BHAS baseline survey questionnaire consisted

] When a respondent was unable to participate

Study design because of cognitive deficit or for some other health
] reason, an appropriate proxy was udéttoxies were

The Bambui Health and Ageing Study (BHAS) dentified in relation to age, gender, schooling and

project design is prospecti¥d.he study includes rg|ationship with respondent. They were not asked

*UchoaE. Estudo antropolégico do envelhecimento em Bambui (in preparation).
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guestions that required personal judgement such as Weight, height, arm circumference, wrist
psychosocial well-being and mental health. A samplecircumference, waist circumference, hip
of 10% of participants was selected for assessmentircumference, triceps skin fold and demi-span were
of reliability. The repeat interviews consisted of a measured, using standard equipment (CMS Weighing
subset of questions from the original baseline BHAS Equipment Ltd, UK).
guestionnaire.
Electrocardiogram
Laboratory tests
The electrocardiogram was obtained using

The following blood tests were performed: (1) equipment designed to store heart readings in
biochemical analysis (glucose, creatinine, urea, totaldiskette reader (Hewlett Packard M1700A, USA).
protein, albumin, uric acid, calcium, phosphorus, When the elderly person was unable to walk, he/she
magnesium, total cholesterol, HDL cholesterol, LDL was examined at home, using portable equipment of
cholesterol, VLDL cholesterol, and tryglicerides), the same label.
using an automated analysEclipse VitalahMerck,
Netherlands); (2) haematological tests (red blood cell Fieldwork team
count, haemoglobin, hematocrit, red blood cell
indices, white blood cell count, and platelet count), The fieldwork team consisted of one co-ordinator,
employing an electronic counte€gulter Counter  a supervisor, 20 interviewers, 9 health technicians
T89Q USA), and (3) Chagas’disease serological testsand 5 persons for general support. All the fieldwork
(indirect hemaglutination and enzyme linked team except the co-ordinator, was selected from
immunoabsorbent assay; Biolab and Abbott Brazil, among applicants residing in Bambui. A high school
respectively). degree (about 11 years of schooling) was required

for interviewers and health technicians.

Blood samples were taken at the “Posto Emmanuel
Dias”, after pre-arranged appointment and a General population health survey
recommended 12-hour fast (snacks and coffee were
offered afterwards). The blood sample was collected Another cross-sectional study was conducted to
at home, when the participant could not go to the diagnose the health condition of the general
health centre. Samples were separated and sengopulation and compare the elderly health

refrigerated to our laboratory in Belo Horizonte. characteristics measured in the baseline survey with
those observed in younger residents. A non-
Sample storage and DNA banking replaceable random sample of 1,664 residents aged

up to 5 years, including 200 aged 60 or more years
Individually identified serum, plasma, buff coatand was selected. The following assumptions were used
DNA aliquots were stored in -80 freezers, using for sampling calculations: (a) population size = 14,239;
software to control storage. DNA was extracted from (b) precision = 0.025; (c) confidence interval = 0.95;
the buff coat samples (Wizdtdsenomic DNA (d) prevalence of characteristic = 0.50; (d) losses =
Purification System; Promega, USA). 0.207

Physical measurements The questionnaire and the procedures adopted
were the same previously described, except: (1) the
Physical measurements of all participants were census to define the sampling frame was carried out
taken at the “Posto Emmanuel Dias” or at home whenbetween October and November 1994; (2) the
there was a health limiting condition. electrocardiogram was not performed for people aged
5-59 years; (3) a simplified version of the BHAS
For blood pressure measure (BP), standard deskquestionnaire was applied to persons aged < 18 years
mercurial sphygmomanometers (Tyco’s 5097-30, USA) and physical measurements were not performed on
and stethoscopes (Littman’s Cardiology Il, USA) were them (Figure 2).
used. BP was measured 30 or more minutes after the
last caffeine intake or cigarette smoked. Three measure#easures of outcome and follow up interview
were taken after 5 min of initial rest and subsequently
at 2-minute intervals. When a raised diastolic or The main endpoints of the Bambui cohort study
systolic BP was recorded (mean diasto® and/or  are: (1) mortality, (2) hospitalisation, (3) physical and
mean systolic BB140 mm Hg), the whole process was (4) cognitive deficits. The sources used to ascertain
repeated in two separate days. these outcomes are annual interviews, death
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certificates, medical records and the database ofindependent variables using adequate regression
public hospitalisations. models such as linear, logistic, Poisson or Cox
proportional hazarél>* For person-time counting, the

The vital status of each participant is established date of the loss to follow up, as well as that of the events

at each annual follow-up interview and through re- that are not dated, will be taken as occurring halfway

gular visits to the local death registration office. Co- through the follow-up time interval.

pies of the death certificates are obtained to confirm

the death and validate death certificate information. Internal validity of the study and preliminary results

Hospitalisations are ascertained in the annual The list of individuals eligible to participate in the
interview and using information provided by the hospi- study was made based on the previously mentioned
tal discharge database for Bambui and four neighbouringcensuses of the town (1994 and 1996). In these censuses
towns. The validity of the data collected on we collected basic sociodemographic information on
hospitalisation is being determined using the public the population. This allowed us to compare selected
health system. Information on hospitalisations characteristics of the participants in the study with those
occurring outside the public system is being validated of the eligible inhabitants. The results of this comparison
for a sample of cases, using hospital records. are presented in this article.

Cognitive and physical deficits were determined in  Selected characteristics of the elderly observed in the
the baseline survey (BHAS questionnaire) and at eachbaseline survey are also presented. The aim is to
annual interview. Physical deficits were assessed by adescribe the profile of the study population and to com-
questionnaire on daily living activities and physical pare their characteristics with those from participants
function, including levels of difficulty and need of of epidemiological studies of the elderly carried out in
assistance to perform some selected t&$k3ognitive two large cities of Braz#t**The following characteristics
functioning was assessed by the Mini Mental State were considered: demographic (age, gender, marital
Examinatior?. status and living arrangements); socio-economic

(income and education); satisfaction with social network

The follow up questionnaire also includes questions and with free time arrangements; main problem reported
on medication use and selected habits; these questionand self perception of health. The associations between
being aimed at detecting annual changes in exposureliscrete variables and their magnitudes were estimated
status. using the odds ratio and 95% confidence intervals. The

Wilcoxon rank test was used for comparisons between

The first follow-up interviews were carried out in  medians. The analysis was carried out using Epi Info

participants’ homes and lasted about forty minutes. and Stata softwaré%?’

Appropriate proxie¥were used in the following

situations: (1) participant’s death in the year before theRESULTS

interview; (2) participant with cognitive deficits; (3)

participant too ill to attend. All those interviewed inthe  Of 1,742 residents aged 60 years or more, 92.2%
baseline survey were eligible for the follow-up interview participated in the interview and 85.9% were examined

(Figure 2). (blood sample, laboratory tests, physical measurement
and electrocardiogram) in the baseline cohort study.
Data processing Among 1,664 subjects eligible for the general population

survey, 90.1% were interviewed and 82.5% examined.
Most questions of the BHAS questionnaire, physical Only 1.7% of the 1,606 eligible subjects in the cohort
measurements and electrocardiogram results havestudy were lost or refused to participate in the first follow-
coded responses. Medication use and self referredup in 1998; the mortality in the cohort during this period
morbidity were the sections that subsequently requiredbeing 4.6%.
coding, done under the supervision of a qualified doctor.
The data were double entered into a computer. The Table 2 shows the distribution of selected socio-
results of the laboratory tests were automatically storeddemographic characteristics in the population of the

into a computer, avoiding coding and data entry. town aged 60 or more years and in the study population.
Participants in the interview and examinations were si-
Data analysis milar to the town population aged 60 or more years in all

the characteristics considered: age, gender, number of
Descriptive statistics will be used to fully explore the residents in the householdharital status, family
data?® Dependent variables will be related with income and education.
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Table 2 - Distribution of selected socio-demographic number of residents (p<0_001), were not the head of
characteristics in the population of Bambui (1977) aged 60 the family (OR:lZ 9: 86. 19 4) had lower income

2{]5‘"2;3”{?3‘;)"_‘”" in the study population (interviewed (OR=56.6; 22.1, 145.3 - for none income) and had lower
education level (OR=2.3; 1.2, 5.2 - for illiteracy).

Characteristics Population  Interviewed Examined”
N=1,742 N=1,606 N=1,496

% or median % or median % or median Table 3 - Distribution of selected socio-demographic
characteristics in the population of Bambui (1977) aged
'(\BAe?der 30.8 0.0 30.2 5+ years, in the sample and in the study population
ales . . . ; ; ;
Females 602 600 608 (interviewed and examined).
Characteristics Population Sample Interviewed Examined”
Age group (years) N=14,228 N=1,664 N=1,500 N=1,373
60-69 57.7 58.1 59.0 % or % or % or % or
70-79 30.6 30.6 30.9 median median median median
80+ 11.7 11.3 10.1
Gender
Median age(range) 68(60-95)  68(60-95) 68(60-95) Males 47,4 46.8 46.3 45.2
Females 52,6 53.2 53.7 54.8

Marital status

Married 48.5 48.9 49.1 Age group (years)
Single 10.7 10.6 10.7 5-17 25,2 26.7 27.6 28.1
Widowed 34.4 35.4 35.1 18-39 38,6 37.3 37.1 36.2
Separated 4.7 5.1 5.1 40-49 23,9 24.0 24.2 24.3
NI 1.7 0.0 0.0 60+ 12,3 12.0 11.1 11.4
Median number of residents in Median (range) 32(5-96) 30(5-95) 30(5-92) 30(5-92)
the household(range) 2(1-12) 2(1-12) 2(1-12)
Marital status
Monthly family income™ Married 43.3 41.0 41.3 41.9
< 2.00 2.0 1.5 1.6 Single 22.9 23.6 22.9 21.8
2.00-3.99 66.1 66.6 65.8 Widowed 5.9 6.6 5.8 5.8
4.00+ 30.3 31.7 32.4 Separated 2.6 2.2 2.3 2.3
NI 1.6 0.2 0.2 Children(5-17 years) 25.2 26.7 27.6 28.1
NI 0.1 0.0 0.0 0.0
Education (yrs)
Illiterate 32.1 32.6 31.8 Median number of residents in the household (range)
1-4 55.4 56.5 57.1 4(1-13)  4(1-3) 4(1-13)  4(1-12)
5-8 4.5 4.8 4.9
9-11 3.9 4.0 4.1 Monthly family income™
12+ 1.8 1.9 1.9 < 2.00 8,5 8.5 8.9 9.2
NI 2. 0.1 0.1 2.00-3.99 65,9 65.9 66.2 65.7
. - — 4.00+ 25,6 25.6 24.9 25.1
Bclioold sampleahlaboratory tests, physical examinations
and electrocardiogram; ;
“ In Brazilian minimum wages (US$ 120.00); ﬁﬂltj:raatt'gn (vears) 15.1 17.6 17.5 17.8
NI: not informed 1-4 44.4 417 422 41.7
5-8 23.0 23.3 23.5 23.7
. 9-11 13.6 12.6 12.4 12.4
The sampled population (aged 5 or more years) wast2+ 3.8 4.8 4.4 4.4

similar to the town population in all the above mentioned * Blood sample, laboratory tests, physical examinations
ioti ; and electrocardiogram

characteristics, as expect'ed. As observed Wlth' the | Brazilian minimum wages (US$ 120.00)

elderly, non- participation in the general population NI: not informed

survey did not affect the similarities between

participants and the sampled population in any of the Most of participants were satisfied with their social
studied characteristics (Table 3). network (88.6%) and free time arrangements (83.8), and

there was no difference between males and females

The distribution of some socio-demographic regarding these variables. The most frequently
characteristics of the participants in the baseline of reported problems were related to health (43.5%), both
the cohort study, according to sex, are presented infor males and females. Females reported less money
Table 4. Among participants the following Problems than males (10.5 vs. 19.6%). Health was
characteristics predominated: women (60.0%), peopleregarded as good/very good by 24.7% and as bad/
between 60-69 years (58.1%), married (48.9%) or very bad by 26.1%; women tending to be more
widowed (35.4%), people living in households with ~ Pessimistic about their health (Table 5).

2 residents (73.8%), heads of family (76.7%), people

with monthly income between 1.00 and 2.99 Brazilian DISCUSSION

minimum wages (62.0%) and with 4 years of

schooling (89.1%). Males and females differed in all  This is the first population-based study on the
aspects but age. In comparison with males, femalesepidemiology of the ageing conducted outside large urban
were more often single (OR=3.3; 95%Cl=2.3, 4.7), widow areas of Brazit****and it is the first study designed to
(OR=8.6; 6.5, 11.3) or separated (OR=1.9; 1.2, 3.0), livedcompare the health and related conditions of the elderly
alone (OR=2.3; 1.4, 3.8) and in households with smallerwith those of the younger population. To our knowledge,
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Table 4 - Selected socio-demographic characteristics of
the elderly in the baseline of the cohort study, according
to gender (Bambui, 1997).

Characteristics

Females

%

Males

%

Total OR (95% Cl)
(N=964) (N=642) (N=1,606)

%

Age group (years)
60-69

57.7 58.7 58.1 1.0
70-79 30.7 30.4 30.6 1.0(0.8,1.2)
80+ 11.6 10.9 11.3 0.9(0.7, 1.3
Median(range) 68(60-95) 67(60-93) 68(60-95) p=0.185
Marital status
Married 32.8 73.0 48.9 1.0
Single 12.1 8.3 10.6 3.3(2.3,4.7)
Widow 50.3 13.1 35.4 8.6(6.5 11.3)
Separated 4.8 5.6 51 19(1.2, 3.0
Number of residents in the household
5+ 5.2 7.5 6.1 1.0
3-4 18.7 20.1 19.2 1.3(0.8,2.1)
2 57.0 60.0 58.2 1.4(0.9, 2.1)
Live alone 18.5 114 156 2.3 (1.4, 3.8)

0.6 11 0.8 -

Median(range)2.0(1-12) 3.0(1-12) 2.0(1-12) p=0.000
Head of the family
Yes 63.1 94.7 75.7 1.0
No 36.2 4.2 23.4 129 (8.6, 19.4)
NI 0.7 11 0.9 -
Monthly personal income”
4+ 4 20.9 12.2 1.0
2.00-3.99 111 19.3 144 1.9 (1.3, 2.8)
1.00-1.99 65.7 56.4 62.0 3.8(2.7,5.2)
0.01-0.00 2.9 25 27 38(1.9,75)
None 13.6 0.8 8.5 56.6(22.1,145.3)
NI 0.3 0.1 0.2 -
Education (yrs)
12+ 1.3 2.8 1.9 1.0
9-11 4.3 3.7 40 24(1.0,5.7)
5-8 5.3 4.1 48 27(1.2,6.4)
1-4 54.4 59.8 56.5 1.9 (1.9, 3.9)
Iliterate 34.7 29.3 326 25(1.2,52)
NI 0.0 0.3 0.1 -

OR (95% ClI): Odds ratio (95% confidence interval, Woolf
method)

p: p value (Wilcoxon rank test)

NI: Not informed (excluded from the statistical analysis)

“ In Brazilian minimum wages (US$ 120.00)
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Table 5 - Degrees of life satisfaction, main problem and
health perception reported by the elderly in the baseline
of the cohort study, according to gender (Bambui, 1997).

Females Males Total OR (95% CI)
(N=925) (N=591) (N=1,516)

Characteristics

% % %
Satisfaction with social network
Satisfied 89.5 87.3 88.6 1.0
Indifferent 4.3 7.6 56 0.6 (0.4,0.9
Unsatisfied 6.1 5.6 5.7 1.2(0.7, 1.8)
NI 0.1 0.0 0.1 -
Satisfaction with free time arrangements
Satisfied 83.7 83.1 83.8 1.0
Indifferent 7.8 7.1 7.5 1.1(0.7, 1.6)
Unsatisfied 8.4 9.0 8.6 0.9(0.6, 1.4)
NI 0.1 0.0 0.1 -
Main problem
Other” 26.3 25.7 26.1 1.0
Money 10.5 19.6 14.1 0.5(0.4,0.7)
Social network 16.5 15.2 16.0 1.1(0.8,1.5)
Health 46.1 394 435 1.1(0.9, 1.5)
NI 0.7 0.0 0.4 -
Perception about his/her own health
Very good 2.1 . 2.8 1.0
Good 17.8 28.3 219 1.2(0.7,24)
Reasonable 50.2 47.7 49.2 21(1.1, 3.9)
Bad/very bad 29.9 20.0 26.1 3.0(1.6,5.9)

* House, food, transportation
NI: Not informed

follow-up interview. Non-participation was within the
expected, participants were similar to the town
population in any of the studied characteristics and
only 1.7% of the elderly were lost in the first year of
follow-up. Death rate among cohort members during
the first follow-up (4.6%) was similar to that observed
for the Brazilian population in 1996 (4.3% among those
aged 60 years or mor&)-However, some caution must
be taken during interpretation of results. Although the
choice of an area exposed in the past ouziinfection
allows the testing of new hypothesis concerning the
epidemiology of ageing, on the other hand it may
restrict the external validity of the study. This potential
problem might be overcome through stratification and/

this study also constitutes the first effort to carry out a or adjustment in data analysis.

population-based cohort study of the elderly in this
country which permits the long-term follow-up of the

A potential source of bias in this cohort study rela-

population. The long-term follow-up in this study is tes to possible changes in exposure status after the
possible because the investigation is based in a smalbaseline survey. All participants received their
and demographically stable community, which makes theexamination results and were encouraged to seek
tracing of subjects easier and losses to follow-up small,medical attention when necessary. This might have
conditions essential for the success of a cohort tudy. influenced healthier behaviours and/or produced

changes in health condition due to treatment. To avoid

Al efforts were made to avoid bias in this study by: knowledge of clinical results becoming a source of
encouraging participation, reducing losses to follow-up, bias in the study, selected exposure indicators are being
collecting information double blinded, assessing the monitored in the follow-up interview. Nevertheless, we
reliability of the data gathered, standardising cannot discard the possibility of misclassifying some
procedures and instruments and through exhaustivendividuals based on their baseline status. Any resi-
training of field work and laboratory teams. The internal dual non-differential misclassification would reduce
validity was assured in the baseline of the cohort study,the magnitude of the association, tending to favour
in the general population health survey and in the firstthe direction of the association found.
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The fundamental question of this cohort study is: in 1996 were 58.3, 30.9 and 11.7%.
people who have reached the age of 60 or more, what
are the main predictors of mortality, hospitalisation and A smaller proportion of individuals reported that
physical and cognitive deficits? Thus the study was their health was good/very good (25%) in the Bambui
planned to follow-individuals up for a prolonged time study compared to the population studied in Rio de
span, in order to obtain stable estimates of the incidencélaneird® (44%) and S. Paulo (70%)This result is
of major adverse health events, and their consistent with the high proportion of people who
associations with the characteristics identified in have reported health (44%) as the main problem in
the baseline survey. The choice of a cohort designBambui, while in Rio de Janeiro the most frequently
was based on its major advantages, i.e., that it allowsreported problem was income (30%).
determination of the incidence of events and avoids
recall bias2 Another extremely attractive aspect of ~ Overall, women were worse off than men, both in
the present study is the storage of material (serumgeconomic and educational terms, agreeing with the
plasma and DNA) that can be further analysed in previous mentioned studié&®
the future and may contribute more information to
the study. In spite of the differences in study period (the Rio
de Janeiro study was carried out in the late 1980s)
Regarding characteristics of the elderly and methodological aspects (the S. Paulo study was
participants in our study, the high proportion of restricted to the population aged 65 years or ndre),
widows and the greater number of women was alsomost socio-demographic characteristics and degrees
observed in previous epidemiological studies of the of life satisfaction reported by the elderly
elderly performed in Rio de Janeitand S. Paulét participants of the Bambui study were similar to
The proportion of aged individuals living alone those of participants in the above mentioned studies.
(16%) was surprising for a town as small as Bambui, In addition, age distribution and mortality rate of
and comparable to that found in S. Paulo (14%) andcohort members were similar to those observed in
Copacabana, one of the wealthier areas of Rio deBrazil for those aged 60 years or more. These
Janeiro (16%). similarities suggest that the study population of
Bambui is not special and that results obtained in
The proportion of elderly people with no income the BHAS cohort might express situations
in Bambui (9%) was very close to that in Rio de encountered in other communities of this country.
Janeiro (10%7 Satisfaction with social network was
quite high in Bambui (89%) and was similar for ma- ACKNOWLEDGEMENTS
les and females, agreeing with results of the Rio de
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