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RESUMO

INTRODUGCAO: As quedas representam um dos principais agravos a satde dos idosos com
graves desfechos adversos como fraturas, reducdo da capacidade funcional e 6bito o que gera
altos custos socioecondmicos. Em sua maioria, as quedas sdo passiveis de prevencdo o que
suscita investigacdes sobre o tema. OBJETIVOS: Estimar a prevaléncia de quedas e fatores
associados em idosos brasileiros. METODOLOGIA: Trata-se de uma revisdo sistematica
com metandlise reportada conforme o checklist PRISMA. O protocolo dessa revisdo foi
registrado no International Prospective Register of Systematic Reviews (PROSPERO) system
(CRD42018092326). As bases de dados selecionadas foram Scielo, Pubmed, Lilacs, Web of
Science, Scopus e Psicinfo sem restricdo de data ou idioma. Foram utilizados os seguintes
descritores em inglés: Idoso, Quedas, Brasil, Epidemiologia, Prevaléncia, Incidéncia e suas
variacbes conforme os manuais de busca. Foram incluidos estudos com idosos da
comunidade, sem restricdo de género e com amostra superior a 300 participantes. Foram
excluidos estudos realizados especificamente com idosos com diagndstico de doencas
crbnicas e incapacitantes que predispdem a quedas. O instrumento The Prevalence Critical
Appraisal Instrument foi utilizado para avaliar a qualidade metodoldgica dos estudos. Quanto
a andlise estatistica, a prevaléncia de quedas foi calculada por meio do modelo de efeito
aleatdrio, o gréfico do funil foi utilizado para verificar a presenca de viés de publicacdo e 0s
testes de Begg—Mazumdar e Egger para quantificar os resultados do grafico. Os fatores
associados a quedas foram examinados por meio de analise sensitiva. RESULTADOS:
Foram incluidos na revisdo 36 estudos totalizando 54.421 idosos. A prevaléncia agrupada de
quedas foi de 26,2% (95% IC 23,2-29,4%). Dentre os fatores associados observamos que
mulheres estdo mais susceptiveis a quedas, o avancar da idade representa um fator de risco, 0
periodo de seguimento ndo influenciou os achados e a regido centro-oeste apresenta 0s
percentuais mais elevados. CONCLUSAO: Os achados confirmam a necessidade de
estratégias de prevencdo de quedas e 0 manejo clinico das repercussdes adversas

Palavras chaves: Quedas. Idoso. Brasil. Prevaléncia.



ABSTRACT

INTRODUCTION: Falls represent one of the major health problems of the elderly with
serious adverse outcomes such as fractures, reduction of functional capacity and death, which
generates high socioeconomic costs. For the most part, falls are preventable, which raises
investigations into the issue. OBJECTIVE: To estimate the prevalence of falls and associated
factors in Brazilian elderly. METHODOLOGY: This is a systematic review with meta-
analysis reported according to the PRISMA checklist. The protocol for this review was
registered in the International Prospective Register of Systematic Reviews (PROSPERO)
system (CRD42018092326). The databases selected were Scielo, Pubmed, Lilacs, Web of
Science, Scopus and Psiclnfo with no date or language restrictions. The following descriptors
were used: elderly, falls, Brazil, epidemiology, prevalence, incidence and their variations, in
accordance with search manuals. Studies on community-based elderly, with no restrictions on
sex and more than 300 participants, were included. Exclusion criteria were studies conducted
specifically with seniors diagnosed with chronic disabling diseases that predispose them to
falls. The Prevalence Critical Appraisal Instrument was applied to assess the methodological
quality of the studies. Regarding the statistical analysis, the prevalence analysis of falls was
calculated using the random effect model. A funnel plot was used to check for publication
bias and the Begg—Mazumdar and Egger tests to quantify the results. Factors associated with
falls were examined using sensitive analysis. RESULTS: Thirty-six studies involving 54,421
seniors were included. The prevalence of falls was 26.2% (95% CI 23.2-29.4%). With respect
to associated factors, women are more susceptible to falls, advancing age is a risk factor, the
follow-up period did not influence the findings and the Center-West region exhibited the
highest percentages. CONCLUSION: The findings confirm the need for fall prevention
strategies and the clinical management of the adverse repercussions

Keywords: Acidental Falls. Aged. Brazil. Prevalence
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1 INTRODUCAO
1.1 ENVELHECIMENTO POPULACIONAL

O envelhecimento populacional é um fendmeno mundial. Paises desenvolvidos vém
apresentando um aumento no nimero de idosos na populagdo desde o inicio do seculo XX.
No Brasil, como em outros paises em desenvolvimento, o envelhecimento populacional
comecou mais tarde, em meados do século XXI. Essa mudanca na estrutura etaria tem
acontecido de forma acelerada, acarretando em importantes repercussdes nos ambitos sociais,
econdmicos e da saude. Esse fendmeno é conhecido como transi¢do demogréfica (PEREIRA
et al, 2017).

A mudanca no formato da piramide etatia é determinada por dois fatores. O primeiro é
a queda da taxa de fecundidade, que € uma estimativa da média do numero de filhos nascidos
vivos que uma mulher teria ao longo do seu periodo reprodutivo. A taxa de fecundidade no
Brasil na década de 1940 foi de aproximadamente de seis filhos para cada mulher. Essa taxa
caiu rapidamente para 1,9 filhos por mulher em 2010. Isso ocorreu principalmente pela
urbanizacédo da sociedade, mudancas econdmicas, aumento do grau de escolaridade e insercdo
da mulher no mercado de trabalho e desenvolvimento de métodos contraceptivos
(VASCONCELOS et al, 2012).

O outro fator que determina a taxa de mortalidade, que é a relacdo do ndmero de
mortos em uma populacdo e um determinado periodo de tempo. Estd relacionada com a
melhoria das condicGes de habitacdo, alimentacdo, saneamento, condi¢cdes de trabalho e
renda, politicas publicas de promoc¢do da salde, avangos cientificos e tecnolégicos
(GIACOMELLI et al, 2017). No Brasil, a taxa de morte até os 20 anos declinou de de 12,2 %
em 2000 para 7,4% em 2010 e reduziu de 26,6% para 16,2% o risco de morte no primeiro ano
de vida. Isso culmina em um aumento na expectativa de vida, fazendo com que cada vez mais
aumente a quantidade de individuos idosos (RATTNER et al, 2012).

De acordo com a Organizacdo Mundial de Salde (OMS), entre 2015 e 2030 a
populacdo de idosos no mundo aumentard mais de 50%, podendo chegar a 1,4 bilhdes. As
estimativas sugerem ainda que esse contingente pode alcancar 2,1 bilhées em 2050. O Brasil
sera 0 sexto pais do mundo com maior nimero de idosos. Estima-se que até o0 ano de 2050 o
Brasil podera ter aproximadamente 40 milhdes de idosos na populacdo (CARVALHO et al,
2003; BELTRAO et al, 2004; KUCHEMANN, 2012; ALVES et al, 2016; PINHEIRO et al,
2017). Séo considerados idosos no Brasil os individuos com idade de 60 anos ou mais (OMS,
2005).



O envelhecimento proporciona consequéncias desafiadoras para a sociedade e cria
novas necessidades nos ambitos da salde, social e econdmico. A expectativa de vida
aumentada propicia o risco de aparecimento de doencas cronico degenerativas como as
doengas cardiovasculares, neurodegenerativas, neoplasias, estando estas entre as principais
causas de morte entre os idosos (GOTTLIEB et al, 2011).

Em 2012, o Ministério da Saude relatou que 48,5% da populacdo adulta nas capitais
brasileiras apresentavam sobrepeso, 17% faziam uso abusivo do alcool e 14% eram inativos.
Em 2010, 73,9% das mortes ocorridas no pais foram devidas as doencas cronicas. Estima-se
também que 80% dos idosos tém pelo menos uma doencga crénica necessitando de tratamento
continuo, gerando maior necessidade de procura por servicos de saude (RATTNER et al,
2012). Como consequéncia hd um maior risco de incapacidade funcional, afetando as
atividades laborativas, sobrecarga previdenciaria e piora na qualidade de vida (MATTOS et
al, 2014).

Estudos tém comparado as fontes de receita e despesas governamentais em diferentes
faixas etarias na populacédo brasileira. Pesquisadores observaram que a maior contribuicdo de
impostos, per capita, tem origem na populacao entre 30 e 39 anos, a qual se destina o menor
gasto governamental per capita, em torno de R$ 5.000 em moeda corrente. O maior gasto esta
direcionado para faixa etaria a partir de 60 anos que cresce exponencialmente, chegando R$
10.000 per capita (WONG et al, 2006). O fundo monetario internacional realizou estimativas
sobre o0s gastos relacionados com o envelhecimento populacional e foi indicado um aumento
com gastos de saude em torno de 1,9% do produto interno bruto brasileiro para os proximos
15 anos (BOUERI et al, 2015).

A senescéncia é um processo natural do envelhecimento promovendo altera¢Bes nas
estruturas e func@es corporais. A velocidade dessas alteracdes depende de diversos fatores, ha
idosos que envelhecem acompanhados de sobrecarga de doencas acarretando diminuicdo da
homeostasia e prejuizos a autonomia e independéncia (CARVER et al, 2016). As mudancas
associadas ao envelhecimento ocorrem de forma progressiva e gradativa, determinando
declinio funcional nos sistemas cardiovascular, respiratério, neuroldgico, digestorio,
enddcrino, imunolégico e musculoesquelético. O declinio nos sistemas neurolégico e
musculoesquelético podem repercutir, sobretudo, no equilibrio postural dos idosos, que é um
dominio funcional importante para realizagdo de atividades de vida diaria e manutengdo da
independéncia (ESQUENAZI et al, 2014).



1.2 CONTROLE POSTURAL NO ENVELHECIMENTO

O envelhecimento é acompanhado por alteracdo no equilibrio postural que é
coordenado e integrado por trés sistemas: sistema sensorial, sistema nervoso central e sistema
neuromuscular (CLIFFORD et al, 2010). O sistema sensorial € composto pelo sistema visual
que é responsavel pelas informacBes sobre a orientacdo correta da cabeca em relacdo ao corpo
e ao ambiente, percepcdo do movimento e da velocidade dos objetos, de profundidade e viséo
periférica, fornecendo informacgdes importantes sobre o ambiente, 0s objetos e a posicao
corporal. Durante o processo de envelhecimento ha uma diminuicdo do diametro da pupila,
lentiddo das reagdes pupilares, diminuicdo na elasticidade da capsula do cristalino, levando
reducdo da acuidade visual, da sensibilidade ao contraste, capacidade de ajustes ao brilho e de
discriminacdo das cores (GLEESON et al, 2014; CREWS et al, 2016; HUANG et al, 2016).
Em um estudo de coorte recente foi analisada a relagdo entre a visdo e a incapacidade.
Participaram da pesquisa 8.491 idosos; para avaliacdo da acuidade visual foi utilizada a escala
Parinaud; para avaliacdo da mobilidade a escala de Rosow e Breslau e para avaliagédo das
atividades instrumentais e basicas da vida diaria foram utilizadas as escalas de Lawton e Katz.
Os resultados mostraram que tanto a acuidade visual para perto quanto para longe estavam
associadas com o declinio funcional ao longo do tempo e tiveram influéncia em 11 das 15
atividades analisadas (PERES et al, 2017).

Outro componente sensorial é o sistema somatossensorial que fornece informacGes
sobre o posicionamento do corpo no ambiente. Essas informacdes sdo geradas a partir de
receptores periféricos localizados nos musculos, tend@es, capsulas articulares e ligamentos.
Esses receptores respondem a estimulos especificos como temperatura, tato, movimentos,
vibragdes, estiramentos, tensdo e compressdo tornando possivel a reorientacdo corporal a cada
movimento e tarefa executada. Com o envelhecimento, ocorre diminuicdo das aferéncias
devido a reducdo do numero de corpusculos e receptores. Como consequéncia, ha um deficit
na percepcdo do posicionamento do segmento e das articulagbes (QIU et al, 2012;
OKUMURA et al, 2015; ZALEWSKI, 2015; CRAIG et al, 2016).

O Sistema Vestibular também compBe o sistema sensorial e é responsavel pelas
informacdes dos movimentos da cabeca auxiliando a visdo com a estabilizacdo da imagem na
retina, manutencdo da postura corporal durante os movimentos da cabeca e discriminacdo dos
movimentos do corpo com o do ambiente. O sistema vestibular também sofre alteracfes com
o envelhecimento, ocorrendo perda de células ciliares vestibulares, perda da densidade das

fibras neurais e reducdo da velocidade de conducédo neural (ZALEWSKI, 2015).



Um recente estudo investigou os efeitos do estimulo somatossensorial sobre o
equilibrio em idosos. Os idosos foram randomizados e distribuidos em dois grupos, o grupo
controle utilizou palmilhas lisas e o grupo experimental utilizou palmilhas texturizadas por
um periodo de um més. Os pesquisadores avaliaram a estabilidade postural através da analise
da média da velocidade de oscilacdo anteroposterior, médio lateral e a trajetdria de oscilacéo
do centro de pressdo. Foi constatado diferenca significativa a favor do grupo experimental,
demostrando a influéncia do sistema somatossensorial e a capacidade de estimula-lo
(ANNINO et al, 2016).

Outro componente do mecanismo de equilibrio postural é o sistema nervoso central
que tem a funcdo de receber as informagdes sensoriais, interpretd-las e enviar uma resposta
motora adequada para a correcdo da postura. Com o avancar da idade ha uma diminuicdo do
aporte sanguineo aos tecidos neurologicos, diminuicdo do metabolismo dos
neurotransmissores, perdas neuronais e dos prolongamentos dendriticos, ocasionando uma
lentiddo nas interpretagdes e respostas neurais e na velocidade de conducdo do estimulo pelas
vias neuronais (DYKIERT et al, 2012; YANG et al, 2016).

Em uma pesquisa foi avaliada as alteracfes relacionadas com a idade no tamanho da
substancia cinzenta do cérebro de pessoas saudaveis. Os pesquisadores avaliaram imagens de
ressonancia magnética nuclear do cérebro de 124 idosos e as imagens foram processadas,
realinhadas e normalizadas espacialmente. Diferengas significativas foram encontradas no
volume da substancia cinzenta em varias regides cerebrais. A andlise de regressdo revelou
associacdo com o aumento da idade e diminuigdo do volume da substancia cinzenta (PENG et
al, 2016).

O terceiro componente relacionado ao equilibrio postural é o sistema neuromuscular.
As respostas enviadas pelo sistema nervoso central para a correcdo e restabelecimento do
equilibrio do corpo séo recebidas e executadas pelas estruturas neuromusculares. Todas essas
respostas sofrem influéncias com o envelhecimento devido as diminui¢des da quantidade e do
tamanho das fibras musculares, especialmente das fibras tipo Il, levando a uma menor forga
muscular, diminuicdo da flexibilidade e mobilidade o que consequentemente provoca uma
lentiddo das respostas motoras (HEPPLE et al, 2016; PIASECKI et al, 2016).

Em uma recente metandlise os pesquisadores encontraram uma prevaléncia de 17,0%
(IC de 95% = 13,0-22,0) de sarcopenia em idosos brasileiros da comunidade com idade de 60
anos ou mais (DIZ et al, 2017). Pesquisadores encontraram associacOes entre a presenca de
sarcopenia com mortalidade (OR= 3,5 IC de 95% = 2,96-4,37) e com a incapacidade (OR =
3,0 IC de 95% 1,80-5,12) (BEAUDART et al, 2017). Essa diminuicdo do controle do



equilibrio postural nos idosos predispde as quedas, que é um importante agravo relacionado a
salide da populacéo idosa nos tempos atuais (SILVA GAMA et al, 2008).

1.3 ENVELHECIMENTO E QUEDAS

Por definicdo, queda é uma alteracdo da posi¢do inesperada e ndo intencional que leva
o individuo a um nivel inferior a posicdo inicial (MOURA et al, 1999). As quedas tém causas
multifatoriais e podem ser divididas em fatores intrinsecos e extrinsecos. Os fatores
intrinsecos estdo relacionados as condigdes fisicas, funcionais e de salde da pessoa
relacionadas ao processo de envelhecimento, como diminuicdo da massa e da forca muscular,
diminuicdo da mobilidade, flexibilidade, acuidade visual, altera¢gdes da marcha e lentid&o dos
movimentos, levando assim a diminuicdo do equilibrio corporal. Os fatores extrinsecos séo
aqueles relacionados ao ambiente em que a pessoa vive, como tipo de piso, iluminacédo
inadequada, objetos e obstaculos no caminho, escadas sem corrimaos e terrenos irregulares
(FABRICIO et al, 2004).

O risco de quedas aumenta a medida que a quantidade de fatores de risco aumenta.
Idosos com idade acima de 80 anos tem quatro vezes mais chance de cair e ter lesdes mais
sérias que aquele com menos de 75 anos. A diminuicdo da forca muscular do quadriceps e
flexores plantares também estd associada a quedas. Destacam-se ainda doencas crénicas e
degenerativas que interferem na interpretacdo dos estimulos aferentes e na elaboragdo da
resposta motora tais como doenca de Alzheimer, Parkinson, sequela de Acidente Vascular
Encefalico e Depressdo. Acrescenta-se como fator de risco o uso e dispositivos auxiliares de
marcha, historia prévia de quedas e alteracfes no padrdo de marcha. A incidéncia de quedas e
lesbes graves por quedas € maior em mulheres do que em homens e maior também em
mulheres brancas que em negras (SILVA GAMA et al, 2008; DIONYSSIOTIS, 2012,
PELLICER GARCIA et al, 2015; LI et al, 2016; MORRIS et al, 2016).

Estima-se que 1/3 dos idosos caem pelo menos uma vez ao ano (ALVES et al, 2016).
Dentre os resultados adversos observa-se desde ferimentos leves como hematomas e
escoriacdes até fraturas e traumatismo craniano, ocasionando em reducdo da mobilidade, da
funcionalidade e da qualidade de vida. Ademais, as quedas representam até 2/3 das causas de
mortes acidentais (COELHO FILHO, 2000). Consequentemente esse quadro ira impactar de
maneira significativa nos gastos governamentais, tanto com saude e previdéncia e também do

setor de saude suplementar.



1.4 REPERCUCOES DAS QUEDAS

Um desfecho adverso preocupante nas quedas é a repercussdao na funcionalidade,
estima-se que 35% dos idosos que sofreram quedas apresentaram alguma limitacdo nas
atividades basicas da vida diéria ou nas atividades avangadas da vida diaria (BARBOSA et al,
2013; COUTINHO et al, 2009). Quando o idoso apresenta limitagdo funcional, ocorre
declinio da qualidade de vida além da necessidade de ajuda de familiares ou de cuidadores na
execucdo das tarefas, provocando sobrecarga na estrutura familiar ou comprometimento do
orcamento (ARAUJO et al, 2014). De maneira geral, as consequéncias das quedas repercutem
na qualidade de vida e funcionalidade dos idosos, fato esse observado por HARTHOLT et al.
(2011) que avaliaram 668 idosos que sofreram quedas e procuraram por atendimentos nos
servicos de satde. Foi aplicado o questionario multidimensional EuroQuality of life-5D (EQ-
5D) aos dois, cinco e nove meses apos a queda. Os resultados mostraram piora na qualidade
de vida, funcionalidade e cognicdo ainda aos nove meses. Foi observado também que 35% de
todos que procuraram os servigos de salde necessitaram de internacdo hospitalar.

Estudos tém mostrado que a procura pelos idosos por servicos de saude, tanto no
ambiente ambulatorial quanto hospitalar, tem sido cada vez mais frequente acarretando gastos
crescentes com consultas, exames, medicamentos e internages (COELHO FILHO, 2000). No
estado da Bahia, um estudo ecoldgico caracterizou as internagdes e 0s gastos por quedas em
idosos no ano de 2014, utilizando o Sistema de Informacgéo Hospital SIH/SUS. Os resultados
apontaram um total de 4851 internacGes por quedas, média de sete dias de internacdo. Os
custos com as internagdes foram de R$ 5.842.576,52 (ANDRADE et al., 2017). O nimero de
quedas em idosos brasileiros atendidos nos servi¢os conveniados do sistema Unico de salde e
que geraram internacdo hospitalar, entre os anos de 2005 e 2010 foi de 399.681 casos. O
Ministério da Saude custeou com essas internacdes o equivalente a R$ 464.874.275,91. Além
disso, houve um aumento de 57,7% dos valores pagos quando comparado o ano de 2005 e
2010 (DE BARROS et al, 2015). Esses mesmos autores encontraram diferentes nimeros de
internagdes nas macrorregides do pais, sendo que a regido sudeste contribuiu com 57,5%.

ABRANTES et al, (2013) acompanharam idosos que sofreram quedas e foram
socorridos pelo servico de atendimento de urgéncia no municipio de Campina Grande, estado
da Paraiba, observaram que 36% dos idosos necessitaram de internagdo por um periodo maior
que 12 horas. A relagdo entre quedas e internacfes também foi avaliada em idosos no estado
Rio Grande do Sul através do sistema de indicadores de salde e acompanhamento de politicas
do idoso. Foi observado aumento de 32% no numero de internacdes e de 22% na mortalidade
por quedas entre os anos de 2009 e 2011 (VEY et al, 2016).



As consequéncias das quedas também foram avaliadas em um estudo com uma
amostra de 6556 idosos atendidos por quedas em unidades de emergéncia e urgéncia do SUS.
Os pesquisadores encontraram 30% de fraturas, 26% de lesGes graves e 6% de lesbes muito
graves (CABERLON et al, 2015). Outro estudo, com uma amostra de 389 idosos que
sofreram quedas em domicilio, 90% relataram ter sofrido algum tipo de lesdo. As escoriacdes
foram observadas 46% dos casos. As fraturas apareceram em seguida, totalizando 29%
(FERRETTI et al,2013).

Em um estudo de caso controle, COUTINHO et al. (2012) acompanharam por um ano
idosos internados por fraturas decorrentes de quedas e outro grupo de idosos sem fraturas que
viviam na comunidade. Observaram que 25% dos idosos internados vieram a ébitos enquanto
que entre os da comunidade foram apenas 4%.

Obitos também representam um desfecho para quedas. Diferentes pesquisadores
analisaram os dados do Sistema de Informacdo sobre Mortalidade do DATASUS/Ministério
da Saude. A mortalidade por quedas em idosos no estado do Rio Grande do Norte foi de 30%
entre os anos de 2000 e 2010 (ARAUJO et al, 2014). Outro estudo analisou e comparou 0s
dados referentes a cidade de Floriandpolis, o estado de Santa Catarina e dados nacionais. Foi
encontrado um aumento progressivo nas taxas de mortalidade desde 1997 nas trés esferas
(ANTES et. al, 2015).

2 JUSTIFICATIVA

A necessidade de adotar a¢Ges educativas e preventivas visando promocao e prevencao
da saude ja é reconhecida no Brasil. Politicas publicas voltadas para a atencdo a populagdo
idosa tém sido implementadas pelo governo federal de forma multissetorial ha varias décadas
(BRAS IL, 1988; BRASIL, 1994; 1999; 2003)

Medidas e acbes devem ser pautadas em dados da situacdo problema e da populacédo
alvo. Estudos de prevaléncia de quedas em idosos brasileiros tém mostrado resultados
inconsistentes. Na cidade de Natal-RN, a prevaléncia foi de 53,6%, (SANTOS et al, 2015),
em Juiz de Fora-MG de 32,1% (CRUZ et al, 2012), em Séo Paulo-SP de 16,1% (ZAZZETA
et al, 2016), e nas regides Sul e Nordeste de 34,8% (SIQUEIRA et al, 2007).

Um estudo robusto no que refere-se ao tamanho da amostra avaliou a prevaléncia de
quedas com uma amostra representativa de &reas urbanas de 100 municipios em 23 estados do
Brasil, totalizando uma amostra de 6616 idosos (SIQUEIRA et. al, 2011). Os municipios e
setores foram selecionados baseados nas informacBes do senso oficial do ano de 2000. Os

pesquisadores encontraram prevaléncia nacional de quedas de 27,6% e estimaram a
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prevaléncia por regides geograficas. Para a regido Sul 26,9%, regido Sudeste 30,0%, regido
Centro-Oeste 29,0%, regido Nordeste 27,0% e regido Norte 18,6%. Porém, quando
comparados os dados regionais encontrados por SIQUEIRA et al. (2011) com os de outros
estudos, ha divergéncias entre os resultados. SIQUEIRA et al. (2011) reportaram prevaléncia
de 26,9 % para a regido Sul enquanto em outros estudos que avaliaram os estados que formam
a referida regido encontraram resultados de prevaléncia diferentes. Em Santa Catarina foi
report ado 18,7 % em uma amostra de 1705 idosos (ANTES et al, 2013). No Rio grande do
Sul outro estudo encontrou prevaléncia de 10,7 em uma amostra de 6751 idosos (PEREIRA et
al, 2013). Os dados também sdo divergentes quando comparados em outras regides. Na regido
Norte, em uma amostra de 3314 idosos a prevaléncia de quedas foi de 21.5 % (RIBEIRO et
al, 2013), enguanto que para a mesma regido Siqueira et. al. reportaram 18,6%. Esses
resultados mostram uma significativa variacdo entre diferentes areas, ambientes ou regides.
Imprecises das informacdes levam a politicas inadequadas e ineficazes para as
necessidades da populacdo idosa. A melhor evidéncia disponivel sobre prevaléncia é essencial
para implantacdo de politicas acdes preventivas e de promocao da saiude. Do conhecimento
dos autores nao existem dados compilados de maneira criteriosa e sistematica sobre quedas e

fatores associados em idosos brasileiros.

3 OBJETIVOS
3.1 OBJETIVO GERAL
- Estimar a prevaléncia de quedas em idosos comunitarios brasileiros.
3.2 OBJETIVOS ESPECIFICOS
- Verificar a influéncia do sexo, idade, operacionalizacdo de quedas e regido

geografica do pais na ocorréncia de quedas.

4 METODOS

Trata-se de uma revisdo sistematica com metanalise. O protocolo dessa pesquisa foi
registrado na base de dados PROSPERO para registro de protocolos de revisdes sistematicas
(www.crd.york.ac.uk/PROSPERO/CRD42018092326) e toda metodologia seguiu as
recomendacfes do manual Joanna Briggs Institute Reviewers (The Systematic Review of
Prevalence e Incidence Data) (MUNN ET AL., 2014), as diretrizes do grupo Moose (Meta-
analysis of Observational Studies in Epidemiology) (STROUP et al, 2000) e Cochrane

Collaboration (HIGGINS et al, 2011). A presente revisdo sistematica foi reportada conforme
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o0 checklist PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses)
(MOHER et al. 2009).

4.1 ESTRATEGIAS DE BUSCA

Foram feitas buscas nas bases de dados eletronicas Scielo, Pubmed, Lilacs, Web of
Science, Scopus e Psiclnfo sem restricdo de datas ou idiomas. Também foram realizadas
buscas manuais em periddicos especializados sobre o tema e na lista de referéncias de artigos
elegiveis. Foram utilizados os seguintes descritores em inglés: idoso, quedas, Brasil,
epidemiologia, prevaléncia, incidéncia e suas variagbes de acordo com os descritores e 0s

manuais de busca das respectivas bases de dados (ANEXO 1).

4.2 CRITERIOS DE ELEGIBILIDADE

Foram incluidos artigos publicados com a populagdo brasileira de 60 anos ou mais,
que residiam na comunidade, sem restricdo de sexo e que apresentavam como desfecho
primario ou secundario a prevaléncia de quedas no ponto, no periodo ou ao longo da vida.

Para o calculo amostral foi utilizada a formulan=zZ*Z [P 1-P]/D*Dnaqual Zéo
nivel de confianca desejavel, P corresponde a prevaléncia esperada e D o erro aceitavel
(ARYA et al, 2012). A prevaléncia esperada foi baseada em um estudo prévio com idosos
brasileiros (SIQUEIRA et al, 2011). A partir do calculo, foram incluidos estudos com amostra
superior a 300 participantes.

Foram excluidos estudos realizados especificamente com idosos com diagnostico de
doengas crénicas e incapacitantes que predispdem a quedas tais como doenca de Parkinson,
Acidente Vascular Encefélico, deméncias, cancer, diabetes, doenga pulmonar obstrutiva

crbnica, insuficiéncia renal em hemodialise, osteoporose, artrite reumatdide e osteoartrite.

4.3 SELECAO DOS ESTUDOS

Depois de avaliados os titulos e resumos, dois revisores independentes fizeram a
avaliacdo do artigo na integra. Quando mais de um estudo reportou a prevaléncia de quedas
utilizando uma mesma amostra, foi incluido apenas o estudo que possuia 0 maior tamanho
amostral. Para esclarecer eventuais duvidas sobre informac@es de elegibilidade dos artigos os

autores foram contatados.

4.4 EXTRACAO DOS DADOS
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Dois avaliadores independentes fizeram a extracdo dos dados em um formulério
apropriado contendo os seguintes dados: autor e data do estudo, delineamento, caracteristicas

da amostra e estimativas de prevaléncia. Um terceiro revisor equacionou as divergéncias.

4.5 AVALIACAO DO RISCO DE VIES

Para avaliar o risco viés dois pesquisadores examinaram cada estudo utilizando um
instrumento validado (MUNN et al, 2012). Trata-se de uma ferramenta de avaliacdo
especifica para avaliar risco de vieses em estudos de prevaléncia. Um terceiro revisor resolveu

possiveis divergéncias. (ANEXO 2).

4.6 ANALISE ESTATISTICA

Foi utilizada estatistica de frequéncia como primeira abordagem dos dados de
prevaléncia. As estimativas de prevaléncia foram obtidas utilizando os dados sobre 0 nimero
de eventos quedas e o tamanho total da amostra de cada estudo incluido. As estimativas foram
fornecidas em porcentagem juntamente com intervalos de confianca de 95%. A metanalise foi
realizada conforme a presenca de heterogeneidade entre os estudos quantificada por meio da
estatistica 12 (HIGGINS et al, 2003). O resultado desse teste indica o percentual de
heterogeneidade encontrado, resultados com até 25% sdo considerados de baixa
heterogeneidade, em torno de 50% moderada e acima de 75% alta heterogeneidade
(HIGGINS et al, 2003).

A escolha do modelo estatistico foi de acordo com o percentual de heterogeneidade.
Quando a estatistica do 1° foi maior que 25% foi utilizado o modelo de efeitos aleatérios. Foi
utilizado o gréfico do funil para verificar a presenca de viés de publicacdo e os testes de
Begg—Mazumdar e Egger (HIGGINS et al, 2011) para quantificar a significancia estatistica
dos resultados do grafico em casos potenciais.

Para avaliar os fatores associados, foi realizada uma andlise exploratéria e investigado
a influéncia do sexo, idade, operacionalizacdo do termo quedas e regido geografica do estudo.
Em todas as andlises estatisticas foi adotado significancia de 5% e processadas no

software Comprehensive Meta-Analysisv. 3.3.070 (Biostat Inc., Englewood, NJ, USA).

5 RESULTADOS
5.1 ARTIGO CIENTIFICO
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Os resultados e discussdo estdo apresentados no formato de artigo cientifico,
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Abstract

This study aimed to estimate the prevalence of falls and associated factors in elderly
Brazilians using a systematic review with meta-analysis, according to the PRISMA checklist.
The protocol of this review was registered in the International Prospective Register of
Systematic Reviews (PROSPERO) system (CRD42018092326). The databases selected were
Scielo, Pubmed, Lilacs, Web of Science, Scopus and Psicinfo with no date or language
restrictions. The following descriptors were used: elderly, falls, Brazil, epidemiology,
prevalence, incidence and their variations, in accordance with search manuals. Studies on
community-based elderly, with no restrictions on sex and more than 300 participants, were
included. Exclusion criteria were studies conducted specifically for elderly diagnosed with
chronic disabling diseases that predispose them to falls. The Prevalence Critical Appraisal
Instrument was applied to assess the methodological quality of the studies and the random
effect model to analyze the prevalence of falls. A funnel plot was used to check for
publication bias and the Begg—Mazumdar and Egger tests to quantify the results. Factors

associated with falls were examined using sensitive analysis. Thirty-six studies involving
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54,421 elderly were included. The prevalence of falls was 26.2% (95% CI 23.2-29.4%). With
respect to associated factors, women are 60% more susceptible to falls, advancing age is a risk
factor, the assessment period did not influence the findings and the Center-West region
exhibited the highest percentages. The prevalence indicates that evidence-based public
interventions to prevent falls, specially in women, need to be instituted.

Key words: Accidental falls, Aged, Brazil, Prevalence.

INTRODUCTION

Aging is accompanied by changes in postural balance that predispose the elderly to
falls, an important health problem for this age group®. It is estimated that 35% of the elderly
that fall and seek health services are hospitalized and display some limitation in the basic or
advanced activities of daily living?. Fractures, severe injury and mortality are the primary
adverse outcomes® 4,

According to the most recent socialized data collected over a five-year period, the
number of falls in elderly Brazilians treated at National Health System (SUS) facilities and
subsequently hospitalized was 399,681, costing the Ministry of Health BRL
464,874,275.91(=USD 138,002,773.85)°>. A 2014 study conducted in Bahia state
characterized hospitalizations and the cost of falls in elderly and reported a total of 4851
hospitalizations, an average stay of seven days, and total costs of BRL 5,842,576.52
(=USD1,734, 498.68)".

The need to adopt educational and preventive measures aimed at health promotion is
recognized in Brazil. Multi-sector public policies for elderly care have been in force for
several decades’®%1° However, initiatives should be based on problem situation data and the
target population. Studies on fall prevalence in elderly Brazilians have shown inconsistent
results. The prevalence was 53.6% in the city of Natal, Rio Grande do Norte state!!, 32.1% in
Juiz de Fora, Minas Gerais'?, 16.1% in S&o Paulo city’® and 34.8% in the Southern and
Northeastern regions.

A robust study with a representative sample assessed the prevalence of falls in the
urban areas of 100 municipalities in 23 Brazilian states, totaling 6616 elderly. The
municipalities were selected based on data from the official 2000 census. The researchers
found a national fall prevalence of 27.6%, with the following results for prevalence estimated
by geographic regions: 26.9% for the South, 30% for the Southeast, 29% for the Center-West,

27% for the Northeast and 18% for the North'®. However, conflicting results were found
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when these regional data were compared with other studies, raising doubts about the
issuet®1”18 Scientific evidence on falls is essential to guide clinical practice, research and
health policies®®.

To the best of our knowledge, there are no systematically compiled data on the topic.
As such, the aim of the present study was to conduct a systematic review and meta-analysis of

the prevalence of falls and associated factors in community-based elderly Brazilians.

METHODOLOGY

This is a systematic review with meta-analysis. The study was registered in the
PROSPERO database for systematic reviews (www.crd.york.ac.uk/PROSPERO/
CRD42018092326). All the methodology followed recommendations contained in the Joanna
Briggs Institute Reviewers (The Systematic Review of Prevalence and Incidence Data)
manual®, the Moose group (Meta-analysis of Observational Studies in Epidemiology)? and
Cochrane organization®?. The present systematic review was carried out in accordance with
the PRISMA checklist (Preferred Reporting Items for Systematic Reviews and Meta-
Analyses)®,

Searches were conducted in Scielo, Pubmed, Lilacs, Web of Science, Scopus and
Psicinfo databases with no date or language restrictions. Manual searches were also
performed in specialized journals and in the reference list of eligible articles. The following
descriptors were used: elderly, falls, Brazil, epidemiology, prevalence, incidence and their
variations according to the keywords and search manuals of the respective databases.

Inclusion criteria were articles on community-based Brazilians of both sexes, aged 60
years or older whose primary or secondary outcome was the prevalence of falls at assessment,
over a certain time period, or during their lifetime.

The following formula was used to calculate sample size: n =z * Z [P 1-P] / D*D,
where Z is the desired confidence level, P the expected prevalence and D the acceptable
error?®. The expected prevalence was based on an earlier study with Brazilian elderly®. Based
on the calculation, studies with more than 300 participants were included.

Excluded were studies conducted specifically with elderly individuals diagnosed with
chronic debilitating diseases that predispose them to falls, such as Parkinson’s, stroke,
dementia, cancer, diabetes, chronic obstructive pulmonary disease, kidney failure requiring
hemodialysis, osteoporosis, rheumatoid arthritis, and osteoarthritis.

Two independent reviewers (JEF, WPB) screened titles and abstracts of all retrieved

citations for eligibility. Full text articles were retrieved for review if they met the inclusion
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criteria. When more than one study reported prevalence of falls using the same sample, only
the study with the largest sample was included. The authors were contacted to clarify any
doubtsregarding article eligibility.

Two independent assessors (JEF, WPB) transferred the data to a form containing the
following information: author and date of the study, design, sample characteristicsand
prevalence estimates. A third assessor (DCF) was consulted to resolve disagreements.

To evaluate the risk of bias, the two researchers (JEF, WPB) examined each study
using a validated instrument?®® (JBI Critical Appraisal Checklist for Studies Reporting
Prevalence Data) developed by The Joanna Briggs Institute, consisting of a specific
assessment tool to analyze the risk of bias in prevalence studies. A third reviewer (DCF)
settled any disagreements.

Frequency statistics were initially applied to prevalence data. Prevalence estimates
were obtained using the number of falls and total sample size of each study. The estimates
expressed in percentages along with the 95% confidence intervals. Meta-analysis was
conductedin accordance with inter-study heterogeneity quantified by I2statistics?®. This test
shows the percent heterogeneity, and values up to 25% are considered low, 50% moderate and
above 75% high?.

The statistical model was selected according to percent heterogeneity. When 12
statistics were higher than 25%, the random effects model was applied. The funnel plot was
used to check for publication bias the Begg—MazumdarandEgger®? tests to quantify the
statistical significance of graph results in potential cases.

To assess the associated factors, an exploratory analysis was conducted and the
influence of sex, age, operationalization of the descriptor “falls” and geographical regions of
the study were examined. A 5% significance level was set for all the statistical analyses,
which were processed in Comprehensive Meta-Analysis software version 3.3.070 (Biostat
Inc., Englewood, NJ, USA).

RESULTS
Out of the 6397 studies, 2210 were duplicates and excluded. After the titles and
abstracts were analyzed, 76 articles were read in their entirety. Of these, 36 were included in

the review and meta-analysis. The search details are described in flowchart 1.
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Titles and abstracts screened
n = 6397

Papers excluded after screening
titles/abstracts n = 6321

\ 4

A 4

Potentially-relevant papers retrieved
for evaluation of full text n =76

Papers excluded after evaluation of
full text n =40
o Small sample size n=9

« Fall was not outcome n=3
o Sample <60 yearsn =4
« Sample was not both genders n =3

Same participants reported in other
study n=19
Elderly with chronic diseases n = 2

v

\ 4

Papers included in review and meta-
analysis n=36

Figure 1 PRISMA flow of studies through the review

The meta-analysis was performed with the 36 studies. The included studies represent
23 states and the 5 geographic regions of Brazil. The total number of participants was 54,421,
with the majority of women (57.2%). The characteristics of the studies are expressed in table
1. Thirty-five studies were cross-sectional and only one*? study presented a retrospective
longitudinal design. The majority (n=34) of the studies reported prevalence in a period of
time. From this, 30 studies considered the period in the last 12 months, 3 studies in the last 6
months?®1829 and one in the last 3 months?’. One study reported the number of falls in the last

4 weeks?, and one study reported lifetime prevalence®.

Tabela 1 Basic characteristics of the 36 included studies
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Participants

Prevalence % e n of events

nF/M,
Studies Region age + DP Total F M
Prevalence of falls in
the last 04 weeks.
Cesar et al, 200826 PI, PA 1013 376/637 11.4 0.0 0.0
70.01 + 7.8years (115)
72.4 +7.8 years
60 - 69 years 0.0
70 - 79 years 0.0
80 or more 0.0
Prevalence of falls in
the last 03 months.
Benedetti et al, 200827  SC 875 438/437 11.4 9.6 13.2
71.6 £7.9 years (100) 42 58
Prevalence of falls in
the last 06 months.
Campos et al,2015%8 MG 2052 1226/826 32.0 37.6 23.7
70.9 +8.1 years (657)
69 — 69 years 29.3
70 —79 years 33.0
80 or more 38.5
Ribeiro et al,20138 AM 3314 1676/1635 21.5 26.3 22.7
72.4 £7.8 years (711) (441 270
60 - 69 years 21.4
70 - 79 years 26.2
80 or more 29.0
Stamm et al,2016%° RS 368 239/129 53 37.8 15.2
71.89 +7.67 years (195)
Prevalence of falls in
the last 12 months.
Antes et al, SC 1637 1045/592 18.7 21.5 14.3
201316 70.7 £ 8 years (305)
60 — 69 years 135
7 0—79 years 17.6
80 or more 11.4
Aveiro et al, 201230 SP 739 434/305 27.6 323 21.0
69.0 7.2 years (204)
Berlezi et al,20163! RS 528 273/255 19.9 25.3 14.1
72.24 + 9.33years (105)
Brito et al, BA 314 173/141 25.8 323 17.7
201432 74,2 19,7 years (81)
60 — 69 years 25.2
70 —79 years 25.0
80 or more 27.3
Carneiro et al, 201633 MG 683 443/240 28.4 32,5 20.8
70.9+8,08years (194) 144 50
60 — 69 years 27.3
70 —79 years 25.7
80 or more 37.7
Coimbra et al, 20103 SP 2209 1332/877 27.1 0.0 0.0
70.6+7.78years (599)
Confotin et al, 20153  SC 1656 1058/598 18.6 0.0 0.0
69 years (308)
Cruz et al, MG 420 148/272 321 37.1 23.0
201212 69.7 £6.9 years (135)
60— 69 years 27.6
70 —79 years 34.5
80 or more 44.4
Dantas et al, 201236 PB 401 271/130 42.4 49.4 27.7
70.0 9.0 years (170)
60 - 69 years 49.4
70 or more 38.7
Gullich et al,20163% SC 552 301/251 28.3 30.9 25.1
00.00 + 00.00 (156)
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69 — 69 years 24.5
70 —-79 years 319
80 or more 38.6
Lebrdo et al,200538 SP 2143 1255/888 28.6 33.0 22.3
68.0 £ 00 years (613)
Lima et al, SP 432 263/169 24.5 27.7 19.5
20093 69.5 £7.6 years (106)
60 — 69 years 20.9
70 or more 30.5
Lima et al, RS 418 239/181 25.1 0.0 0.0
201540 69 + 7.6 years
Monego et al,20144! SC 477 270/207 24.3 31.2 15.7
74.2 8.4 years (116)
60 — 69 years 21.0
70 —79 years 22.3
80 or more 41.8
tMoreira et al, 200742 RJ 490 374/116 27.9 31.0 18.1
79,0 £ 0.0 years (137)
Motta et al, RJ 1064 606/458 30.3 36.1 22.7
20104 71.4 8.0 years (322)
69 — 69 years 28.3
70 —79 years 315
80 or more 34.0
Nascimento et MG 729 487/242 28.3 33.1 18.6
al,2016% 00+00 (206)
60 — 80 years 26.4
80 or more 35.7
Nunes et al, RS 1591 1000/591 28.0 33.3 19.1
20144 00 + 00 years (446)
69 — 69 years 24.0
70 — 74 years 28.9
75 or more 33.8
Nunes et al, GO 388 227/161 38.7 42.7 329
2010% 69.73 + 7.5 years (150)
60 — 69 years 34.1
70 —79 years 40.3
80 or more 56.5
Pereira et al,2013%7 RS 6751 3494/3257 10.7 13.4 10.4
70.03 + 7.3 years (719)
60 - 69 years 6.4
70 - 79 years 134
80 or more 20.9
Pereira et al, 201747 PR 350212/138 46.9 0.0 0.0
87.3 +3.7 years (164)
80 — 89 years 49.4
90 or more 17.9
Perracini et al,200248 SP 1415 000/000 30.9 0.0 0.0
00 + 00 years (437)
Rodrigues et SP 1520 904/616 6.5 8.7 3.4
al,20144° 69.9 £ 0.0 years (99)
Sampaio etal,2017°° RJ, 578 456/122 22.5 24.8 139
SP, MG, PR,SC 70.0 + 6.6years (130)
69 — 69 years 20.3 22.0 133
70 —79 years 24,4 28.2 11.8
80 or more 333 25.7 27.2
Sandoval et al,2015°1 GO 938 570/348 34.0 37.9 29.6
71.47 + 8.33years (319)
69 — 69 years 29.2
70 —79 years 37.1
8 0 or more 45.3
Silva et al, CE, MG, MG, PA,PE, 5532 3629/1903 29.2 0.0 0.0
20162 PI, RN, RS e SP 73.08 £ 6.17 years (1615)
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Siqueira et al,2011%% AC, AL, 6616 3903/2713 27.6 321 21.2
BA, CE, ES, GO, MA, 70.94 + 7.99years (1826)
MG, MS, MG, PA, PB, 60— 69years 24.4
PR, PE, PI, RJ, RN, RS, 70 —79years 27.9
RO, SC, SP, SETO. 80 or more 37.1
Siqueira et al,20074 RS, SC, AL, PE, PB, 4003 2450/1553 34.8 40.1 26.5
RN, 73.9 £+ 00 years (1393)
Pl 65 —70 years 31.8
71-75 years 33.2
76 — 80 years 36.8
81 or more 42.0
Vieira et al, 20183 RS 1451 914/537 28.1
00.0 (408)
Zazzeta et al,2016%3 SP 304 173/131 16.1 19.0 13.0
70.1+7.6 years (49)
Prevalence of falls in
life time.
Cheuen et al, 2017°* MG 472 276/285 55.1 55.1 55.1
70.6 + 0.00 years (260)

Notes:t, Retrospective; n, sample size; F, woman; M, man;; DP,standard deviation; Acre, AC; Alagoas, AL; Amazonas, AM;
Bahia, BA; Ceara, CE; Espirito Santo, ES; Goids, GO; Maranhdo, MA; Mato Grosso, MT; Mato Grosso do Sul, MS; Minas
Gerais, MG; Para, PA; Paraiba, PB; Parana, PR; Pernambuco, PE; Piaui, Pl; Rio de Janeiro, RJ; Rio Grande do Norte, RN; Rio
Grande do Sul, RS; Ronddnia, RO; Santa Catarina, SC; Sdo Paulo, SP. Sergipe, SE; Tocantins, TO.

The bias risk analysis is presented in table 2. Of the 36 included studies only 7 were

considered to have moderate risk of bias and 29 were of low risk of bias.

Table 2. Risk analysis of bias (n = 36).
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Cruz et al, 201212
Dantas et al,2012%
Gullich et al, 201637
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Lima et al, 201540
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Monego et al, 20144 Y N Y Y Y Y Y Y N N 7
Moreira et al, 20074 Y Y Y N Y N N Y N N 6
Motta et al, 201043 Y Y Y Y Y Y Y Y Y Y 10
Nascimento et al, 20164 Y Y Y N Y Y Y Y N N 7
Nunes et al, 201445 Y Y Y N Y Y Y Y Y Y 9
Nunes et al, 2010 Y N Y Y Y Y Y Y Y Y 9
Pereira et al, 2013% Y Y Y Y Y Y U Y Y Y 9
Pereira et al, 20174 Y Y Y Y Y Y u Y Y Y 9
Perracini et al, 2002 Y U Y N Y Y Uu Y N N 5
Ribeiro et al,2013'8 Y Y Y N Y Y Y Y N N 7
Rodrigues et al, 20144 Y Y Y N Y N Y N N N 5
Sampaio et al, 2017%° Y Y Y Y Y Y N Y Y Y 9
Sandoval et al, 2016 Y Y Y Y Y Y u Y Y Y 9
Silva et al, 201652 Y Y Y Y Y Y Y Y N N 8
Siqueira et al, 2011 Y Y Y Y Y Y Y Y Y Y 10
Siqueira et al, 2007 Y Y Y Y Y Y Y Y Y Y 10
Stamm et al, 2016%° Y U Y Y Y Y U Y N N 6
Vieira et al 201853 Y Y Y Y N Y Y Y N N 7
Zazzeta et al, 2016%3 Y Y Y Y Y Y Uu Y N N 7

1. Was the sample representative of the target population?

2. Were study participants recruited in an appropriate way?

3. Was the sample size adequate?

4. Were the study subjects and setting described in detail?

5. Is the data analysis conducted with sufficient coverage of the identified sample?
6. Were objective, standard criteria used for measurement of the condition?

7. Was the condition measured reliably?

8. Was there appropriate statistical analysis?

9. Are all important confounding factors/ subgroups/differences identified and accounted for?
10. Were subpopulations identified using objective criteria?

Y =yes; N =no; U = unclear

Considering that the studies were moderately heterogeneous (12 of 31.9%), the random
effects model was used. The prevalence of falls in elderly Brazilians was 26.2% (95% ClI
23.2-29.4%) (Figure 2). Funnel plot analysis found no publication bias (Figure 3). The Begg-
Mazumdar test exhibited p=0.29 and Egger test t = 0.13, df = 33; p = 0.89.

In relation to associated factors, analyses of subgroups were carried out to estimate
prevalence and check for heterogeneity. We observed a variation between sexes, where the
estimate for women was 28.9 (95% CI 25.1- 33.0%) and 12 18.4, whereas for men it was
20.3% (95% CI 17.3-23.7%) and 1% 25.1. Analysis by age groups showed that the prevalence
for the 60-69 age range was 25.2% (95% CI 19.6-31.7%), with no heterogeneity, 1200.0; in the
70-79-year age group, prevalence was 28.9 (95% CI 23.2-35.4%), 12 00.0 and for those older
than 80 years the estimate was 37.3% (95% CI 32.5-42.3%) with high heterogeneity, 12
40.0.When investigating the operationalization of the descriptor “falls”, we observed that

when only studies with a twelve-month period remained, there was a slight decline in
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prevalence and inconsistency, 25.5% (95% Cl 22.9-29.0%) and 1% 13.3. Finally, analysis by
geographic regions revealed that the Center-West exhibited the highest prevalence of falls,
33.5% (95% CI 30.3-36.8%), and a decrease of inconsistency to 12 0.0. The other regions
obtained the following: Northeast 33.6% (95% CI 25.4-42.8%) and 1> 24.0, North 18.0%
(95% CI 14.4-22.4%) and 1% 24.1, South 23.9%(95% CI 18.2-30.6%) and 1> 4.3 and Southeast
27.2% (95% CI 23.7-31.1%) and 1°> 54.4, this variable being one of the sources of

heterogeneity.

Figure 2: Forest plot of the 36 included studies reporting the prevalence of falls in

Brazilian elderly.
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Figure 3: Funnel plot of precision by logit event rate n=36.
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DISCUSSION

The present study aimed at investigating the prevalence of falls and associated factors
in elderly Brazilian. We found an overall prevalence of 26.2%, that women are more
susceptible to falls, advancing age is a risk factor, the assessment period has no influence on
the findings, and the Center-West region obtained the highest percentages.

To the best of our knowledge, this is the first meta-analysis of fall prevalence in
community-based elderly Brazilians. In countries with socioeconomic levels similar to those
of Brazil, the data corroborate our findings. Prevalence was 26.8% in Mexico®®, 28.5% in
Turkey®®, and 26.4% in South Africa®. The results also agreed with those of international
studies. The prevalence was 28.4% in England®®, 24.9% in France®, 24.4% in Australia®and
29.1% in Spain®..

Comparing with results of others studies, the findings also demonstrated that falling is
one of the most important outcomes that affect elderly Brazilians during their lifetime,
exceeding other adverse conditions such as sarcopenia (17,0%)%, frailty (17.9%)% and
osteoporosis (14.8%)°%. The strengths of the present review are the databases selected, the use
of a large number of descriptors to make the research more comprehensive, the lack of
publication date and language restrictions, and including only studies with representative
samples (totaling 54,421 elderly), and those exhibiting low risk of bias (mean of 7.8 points).

Analysis of associated factors showed that being a woman is a risk factor for falling,
corroborating literature data®®. The results revealed that women are 60% more likely to fall
than men. This may be due to their greater longevity, culminating in more severe
repercussions for motor and sensory functions such as gait pattern, postural control and

quadriceps, plantar flexor and dorsiflexor muscle strength, which are responsible for the ankle
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strategy commonly used by elderly to maintain dynamic and semi-static postural balance.
Moreover, falls exhibit multifactorial etiology, including biological factors. Estrogen
hormones, which exert a protective effect against Alzheimer’s, decline progressively during
the climacteric period, thereby increasing the risk of falls®’.

In regard to age group, we observed that advancing age is a risk factor, corroborating
literature reports®®°7°, In individuals aged 80 years or older, the likelihood of falling was
greater than in those aged between 60 and 69 years. The National Health Survey (PNS),
conducted by the Brazilian Institute of Geography and Statistics (IBGE) showed that chronic
diseases such as diabetes mellitus increase with advancing age’, which can lead to
complications such as neuropathy and retinopathy’. A recent meta-analysis revealed that
diabetes mellitus is associated with falls, RR = 1.64 (95% CIl = 1.27-2.11)"3. Other chronic
diseases, such as osteoporosis and osteoarthritis, also make the elderly more vulnerable to
falls™ ™,

Sarcopenia, characterized by changes in muscle mass and strength, becomes more
intense over time and is associated with greater functional decline, OR 3.04 (95% CI 1.8 —
5.1) and a higher rate of falls, HR 3.45 (95% CI 1.68—-7.09)C.

Twelve months was the most widely used period in the literature when investigating
falls®. Studies have shown that even in a 12-month period, memory bias is low because the
event is vivid in the memory of these individuals due to the adverse repercussions®™’’.
Assessment of fall prevalence in shorter periods tends to underestimate the number of events.
A study that evaluated falls over a lifetime overestimated data, for both women and men. We
suggest standardizing research and clinical practice to facilitate comparisons.

With respect to geographic region, it was expected that less developed areas would
exhibit greater prevalence’®; however, the results diverged. The North had lower prevalence
than the national estimate. We postulate that the methodological characteristics of the three
studies in this region may explain the discrepancy. In a study by Cesar et al?, falls were
surveyed in the previous 4 weeks, which reduced the estimate of Siqueira et al.’s sample®®.
The percentage of very old individuals was small, and in Ribeiro et al.’s research®,
participants demonstrated low prevalence of chronic diseases.

This review exhibited a predominance of studies from more socially and economically
developed regions, such as Southern and Southeastern Brazil, which accounted for around
80% of the studies included in the meta-analysis. More research in less developed regions is

needed in order to obtain more information on the local population.
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The limitations of this study include moderate heterogeneity, which could have
affected subgroup analysis; some studies did not present data for sensitive analyses and in a
number of regions, few studies were carried out, thereby limiting external validity. It is
suggested that prospective longitudinal studies controlling confounding factors be performed

with representative samples.

CONCLUSION

The prevalence of falls in elderly community-dwelling Brazilians was 26.2%. Women
are more susceptible to falls, advancing age is a risk factor, the assessment period has no
influence on the findings and the Center-West region obtained the highest percentages. The
findings confirm the need for fall prevention strategies and the clinical management of the

adverse repercussions.
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6 CONSIDERACOES FINAIS

Esta dissertacdo foi realizada sob orientacdo do professor Diogo Carvalho Felicio,
inserido na linha de pesquisa intitulada processos de avaliacdo e intervencdo associados ao
sistema neuro-musculoesquelético de acordo com a proposta do Programa de Pds-Graduagéo
em Ciéncias da Reabilitagdo e Desempenho Fisico-Funcional da Universidade Federal de Juiz
de Fora.

O presente estudo teve como objetivo estimar a prevaléncia de quedas em idosos
brasileiros e os fatores associados através de revisdo sistematica da literatura e da metandlise.
Os estudos prévios analisando a populacéo brasileira mostrou divergéncias nos dados, o que
nos motivou a realizacdo desta pesquisa, levando em consideragdo as caracteristicas socias
demogréficas e dimensbes continentais do Brasil.

O envelhecimento € um processo natural e que traz repercussdes diferentes para a
salde das pessoas. Diversos fatores podem influenciar nesse processo. O presente estudo
explorou a heterogeneidade na etiologia da queda e que ela incide de forma distinta em
mulheres, homens, faixas etarias e em regides geograficas do pais. A literatura aponta causas
multifatoriais, entre eles doencas cronicas, que podem ser agravadas por diversos fatores e
tém maior prevaléncia no idoso.

Os resultados devem servir de informacéo para as medidas de promogdo da saude e
prevencéo de agravos em pessoas idosas. A dimensdo territorial do Brasil gera necessidade de
politicas publicas de saude distintas para as cinco regides. O fator género também deve ter
atencdo diferenciada para prevencdo de quedas. A literatura cientifica mostra que as
caracteristicas fisiolégicas no processo de envelhecimento tém suas particularidades no
homem e na mulher. Isso nos leva a crer que a abordagem deva considerar essas diferencgas.

O desenvolvimento dessa pesquisa foi uma experiéncia impar na minha trajetoria.
Aprendi e vivenciei a realizacdo de uma pesquisa considerada de maior evidéncia cientifica,
que ¢ a revisdo sistematica e metanalise. Arduo, exigiu tanto quanto uma pesquisa de campo e
houve necessidade de trabalho em equipe e de planejamento. Deparamos com diversas
barreiras, entre elas informac@es incompletas nos estudos publicados, ndo respostas por parte
dos autores e poucos estudos em algumas regides do pais.

Conciliar a rotina de trabalho com os estudos foi desafiador. Exigiu renuncias e
adaptacOes para superar as dificuldades. Cada professor teve sua contribuicdo com suas aulas,
suas experiéncias e bagagens em pesquisa que contribuiram com o meu desenvolvimento
como pesquisador. Como resultado, foi um despertar para pratica da saude baseada em

evidéncias. Percebi a necessidade de fundamentar a atuacdo clinica com as evidéncias
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cientificas e quanto isso pode estar distante das rotinas dos profissionais da salde e também
na formacdo dos discentes. Os efeitos da revisdo sistematica e da metanalise foram definitivos
na minha pratica docente. Ao longo dessa jornada pude sugerir a criacdo da disciplina Saude
Baseada em Evidéncias a qual passei a ministra-la para os alunos da graduacéo, ja observando

mudancas nos paradigmas. Considero isto um dos legados do programa de pés-graduacéo.
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ANEXOS

ANEXO A - Estratégias de buscas em bases de dados

PUBMED: 3414
https://www.ncbi.nlm.nih.gov/pubmed/

(((("Prevalence”"[Mesh] OR  "Epidemiology'[Mesh] OR  "epidemiology"
[Subheading] OR "Cross-Sectional Studies"[Mesh] OR Prevalence OR Incidence
OR Epidemiology OR OR Probability)) AND (((brazil) OR (brasil) OR (brazilian)
OR (latin america) OR (north america) OR (america)))) AND ((((aged) or (aging)
or (older) or (elderly) or (ancient) or (former) or (advanced in years) or (grey-
haired))))) AND (((falls) OR (falling) OR (falls, accidental) OR (accidental falls)
OR (fall, accidental) OR (slip and fall) OR (fall and slip)))

LILACS: 1492
http://pesquisa.bvsalud.org/brasil/?lang=pt

(tw:((prevalence) or (incidence) or (epidemiology) or (probability))) and
(tw:((aged) or (aging) or (older) or (elderly) or (ancient) or (former) or (advanced
in years) or (grey-haired))) and and (tw:((Brazil) or (Brasil) or (Brazilian) or (Latin
America) or (Sorth America) or (America))) and (tw:((falls) or (falling) or (falls,
acidental) or (acidental falls) or (fall, acidental) or (slip and fall) or (fall and slip)))
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SCIELO: 115
http://www.scielo.org/php/index.php

((prevalence) or (incidence) or (epidemiology) or (probability)) and ((falls) or
(falling) or (falls, acidental) or (acidental falls) or (fall, acidental) or (slip and fall)
or (fall and slip)) and ((aged) or (aging) or (older) or (elderly) or (ancient) or
(former) or (advanced in years) or (grey-haired)) and ((Brazil) or (Brasil) or
(Brazilian) or (Latin America) or (SorthAmerica)

or (America))

WEB OF SCIENCE: 655
http://apps-webofknowledge.ez25.periodicos.capes.gov.br/WOS_GeneralSearch

((prevalence) OR (incidence) OR (epidemiology) OR (probability) OR (rate)) AND
((falling) OR (falls) OR (accidental falls) OR (falls accidental)) AND ((elder) OR
(elderly) OR (old) OR (older) OR (aged) OR (aging) OR (senior) OR (old person)
OR (old people)) AND ((brazil) OR (brasil) OR (america) OR (latin america) OR
(south america))
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SCOPUS: 478

https://www-
scopus.ez25.periodicos.capes.gov.br/search/form.uri?display=advanced&sort=plf-
f&src=s&st1

( TITLE-ABS-KEY ( incidence OR prevalence OR epidemiology OR
probability ) AND TITLE-ABS-KEY (older OR old OR elderly OR elder OR
aged OR "old pople" OR "older people” OR "old person") AND TITLE-ABS-
KEY (falls OR "accidental falls" OR "falls accidental® OR faller OR falling )
AND TITLE-ABS-KEY ( brasil OR brazil OR america OR "south america"
OR "latin america™) )

PSICINFO: 243

http://psycnet-apa-
org.ez25.periodicos.capes.gov.br/search/advanced?id=c58e20be-efec-02b1-
e01c-78e0115f62d7

((Any Field: (brasil)) OR (Any Field: (brazil)) OR (Any Field: (south america))
OR(Any Field: (latin america)) OR (Any Field: (america))) AND ((Any Field: (falls))
OR (Any Field: (accidental falls)) OR (Any Field: (faller)) OR (Any Field: (falling))
OR (Any Field: (falls accidental)) OR (Any Field: (falls, accidental))) AND ((Any
Field: (old)) OR (Any Field: (older)) OR(Any Field: (elder)) OR (Any Field:
(elderly)) OR (Any Field: (aged)) OR (Any Field: (aging)))AND ((Any Field:
(prevalence)) OR (Any Field: (incidence)) OR (Any Field: (probability)) OR (Any
Field: (epidemiology)) OR (Any Field: (rate)) OR (Any Field: (density)))




ANEXO B - Ferramenta para analise de risco de viés

Risco de viés - manual Joanna Briggs Institute Reviewers (The Systematic Review of
Prevalence e Incidence Data) (Universidade de Adelaide)

JBI Critical Appraisal Checklist for Studies Reporting Prevalence
Data

Reviewer Date

Author Year Record Number

Yes No  Unclear Not
applicabls
1. Was the sample representative of the target population?
2. Were study participants recruited in an appropriate way?

3. Was the sample size adequate?

4. Were the study subjects and the setting described in
detail?

5. Was the data analysis conducted with sufficient coverage
of the identified sample?

6. Were objective, standard criteria used for the
measurement of the condition?

7. Was the condition measured reliably?
8. Was there appropriate statistical analysis?

9. Are all important confounding factors/ subgroups/
differences identified and accounted for?

10. Were subpopulations identified using objective criteria?

O oot O o oogooaod
O 0ot O O Ooogooao
O 000 O O O0O0AO0
O 000 0O O OO0O0AO0

Answers: Yes, No, Unclear or Not/Applicable
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JBI Critical Appraisal Checklist for Studies Reporting Prevalence Data

Was the sample frame appropriate to address the target population?

This question relies upon knowledge of the broader characteristics of the population of
interest and the geographical area. If the study is of women with breast cancer, knowledge of
at least the characteristics, demographics and medical history is needed. The term “target
population” should not be taken to infer every individual from everywhere or with similar
disease or exposure characteristics. Instead, give consideration to specific population
characteristics in the study, including age range, gender, morbidities, medications, and other
potentially influential factors. For example, a sample frame may not be appropriate to address
the target population if a certain group has been used (such as those working for one
organisation, or one profession) and the results then inferred to the target population (i.e.
working adults). A sample frame may be appropriate when it includes almost all the members
of the target population (i.e. a census, or a complete list of participants or complete registry
data).

Were study participants recruited in an appropriate way?

Studies may report random sampling from a population, and the methods section should
report how sampling was performed. Random probabilistic sampling from a defined subset of
the population (sample frame) should be employed in most cases, however, random
probabilistic sampling is not needed when everyone in the sampling frame will be included/
analysed. For example, reporting on all the data from a good census is appropriate as a good
census will identify everybody. When using cluster sampling, such as a random sample of
villages within a region, the methods need to be clearly stated as the precision of the final
prevalence estimate incorporates the clustering effect. Convenience samples, such as a street
survey or interviewing lots of people at a public gatherings are not considered to provide a

representative sample of the base population.

Was the sample size adequate?

The larger the sample, the narrower will be the confidence interval around the prevalence
estimate, making the results more precise. An adequate sample size is important to ensure
good precision of the final estimate. Ideally we are looking for evidence that the authors
conducted a sample size calculation to determine an adequate sample size. This will estimate

how many subjects are needed to produce a reliable estimate of the measure(s) of interest. For
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conditions with a low prevalence, a larger sample size is needed. Also consider sample sizes
for subgroup (or characteristics) analyses, and whether these are appropriate. Sometimes, the
study will be large enough (as in large national surveys) whereby a sample size calculation is
not required. In these cases, sample size can be considered adequate.

When there is no sample size calculation and it is not a large national survey, the reviewers
may consider conducting their own sample size analysis using the following formula: (Naing
et al. 2006, Daniel 1999)

n= Z2P(1-P)

d2

Where:

n=sample size

Z = Z statistic for a level of confidence

P = Expected prevalence or proportion (in proportion of one; if 20%, P = 0.2)

d = precision (in proportion of one; if 5%, d=0.05)

Ref:

Naing L, Winn T, Rusli BN. Practical issues in calculating the sample size for prevalence
studies Archives of Orofacial Sciences. 2006;1:9-14.

Daniel WW. Biostatistics: A Foundation for Analysis in the Health Sciences.

Edition. 7th ed. New York: John Wiley & Sons. 1999.

Were the study subjects and setting described in detail?

Certain diseases or conditions vary in prevalence across different geographic regions and
populations (e.g. Women vs. Men, sociodemographic variables between countries). The
study sample should be described in sufficient detail so that other researchers can determine if

it is comparable to the population of interest to them.

Was data analysis conducted with sufficient coverage of the identified sample?
Coverage bias can occur when not all subgroups of the identified sample respond at the same
rate. For instance, you may have a very high response rate overall for your study, but the

response rate for a certain subgroup (i.e. older adults) may be quite low.

Were valid methods used for the identification of the condition?
Here we are looking for measurement or classification bias. Many health problems are not

easily diagnosed or defined and some measures may not be capable of including or excluding
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appropriate levels or stages of the health problem. If the outcomes were assessed based on
existing definitions or diagnostic criteria, then the answer to this question is likely to be yes. If
the outcomes were assessed using observer reported, or self-reported scales, the risk of over-
or under-reporting is increased, and objectivity is compromised. Importantly, determine if the
measurement tools used were validated instruments as this has a significant impact on

outcome assessment validity.

Was the condition measured in a standard, reliable way for all participants?

Considerable judgment is required to determine the presence of some health outcomes.
Having established the validity of the outcome measurement instrument (see item 6 of this
scale), it is important to establish how the measurement was conducted. Were those involved
in collecting data trained or educated in the use of the instrument/s? If there was more than
one data collector, were they similar in terms of level of education, clinical or research
experience, or level of responsibility in the piece of research being appraised? When there
was more than one observer or collector, was there comparison of results from across the

observers? Was the condition measured in the same way for all participants?

Was there appropriate statistical analysis?

Importantly, the numerator and denominator should be clearly reported, and percentages
should be given with confidence intervals. The methods section should be detailed enough
for reviewers to identify the analytical technique used and how specific variables were
measured. Additionally, it is also important to assess the appropriateness of the analytical
strategy in terms of the assumptions associated with the approach as differing methods of

analysis are based on differing assumptions about the data and how it will respond.

Was the response rate adequate, and if not, was the low response rate managed
appropriately?

A large number of dropouts, refusals or “not founds” amongst selected subjects may diminish
a study’s validity, as can a low response rates for survey studies. The authors should clearly
discuss the response rate and any reasons for non-response and compare persons in the study
to those not in the study, particularly with regards to their socio-demographic characteristics.
If reasons for non-response appear to be unrelated to the outcome measured and the

characteristics of non-responders are comparable to those who do respond in the study
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(addressed in question 5, coverage bias), the researchers may be able to justify a more modest

response rate.

10. Were subpopulations identified using objective criteria?
Objective criteria should also be used where possible to identify subgroups (refer to question
6).
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ANEXO C - Comprovante de submissdo ao periddico Cadernos de Saude Publica

Assunto: Novo artigo (CSP_1157/18)

De: cadernos@fiocruz.br
Para: joseeliasfilho@yahoo.com.br
Data: terca-feira, 12 de junho de 2018 08:05:41 BRT

Prezado(a) Dr(a). José Elias Filho:

Confirmames a submissaoc do seu artigo "PREVALENCE OF FALLS AND ASSOCIATED FACTORS IN COMMUNITY-
BASED ELDERLY BRAZILIANS: SYSTEMATIC REVIEW AND META-ANALYSIS" (CSP_1157/18) para Cadernos de
Saude Publica. Agora sera possivel acompanhar o progresso de seu manuscrito dentro do processo editorial,
bastando clicar no link "Sistema de Avaliacdo e Gerenciamento de Artigos”, localizado em nossa pagina
http:/iwww.ensp fiocruz br/csp.

Em caso de duvidas, envie suas questdes através do nosso sistema, utilizando sempre o ID do manuscrito
informado acima. Agradecemos por considerar nossa revista para a submisséo de seu trabalho.

Atenciosamente,

Prof?. Marilia S&a Carvalho
Profé. Claudia Medina Coeli
Profé. Luciana Dias de Lima
Editoras
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