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PREFACIO

Este volume contém a tese apresentada ao Programa de Pés-
Graduacdo em Ciéncias da Reabilitacdo da Escola de Educacédo Fisica,
Fisioterapia e Terapia Ocupacional da Universidade Federal de Minas Gerais e
insere-se na linha de pesquisa denominada Saude e Reabilitacdo do Idoso.

A presente tese tem como objetivo geral identificar fatores relacionados
ao medo de cair em idosos da comunidade com e sem diabetes mellitus.
Foram realizados dois estudos independentes a partir de dois bancos de dados
distintos, sendo um banco de dados constituido somente por mulheres idosas
diabéticas recrutadas por conveniéncia em Belo Horizonte e regido
metropolitana e, outro banco, formado pelos dados nacionais do estudo
multicéntrico, multidisciplinar e epidemiolégico denominado Estudo da
Fragilidade em Idosos Brasileiros (Rede FIBRA).

A tese é apresentada no formato opcional, previsto pelo regulamento do
Programa, sendo dividida nas seguintes secoes: (a) introducédo, contemplando
a revisdo da literatura e justificativas dos Estudos A e B; (b) objetivos e
métodos expandidos dos estudos.

Os resultados desta pesquisa geraram dois artigos cientificos. O
primeiro artigo, intitulado “The geriatric depression scale and the timed up
and go test predict fear of falling in community-dwelling elderly women
with type 2 diabetes mellitus: a cross-sectional study”!foi publicado, em
marco de 2016, no periodico BMC Geriatrics. O segundo artigo, intitulado
“Factors associated with fear of falling in community-dwelling older
adults with and without diabetes mellitus: findings from the Frailty in
Brazilian Older People Study (FIBRA-BR)”?, foi publicado, em margo de
2017, no periédico Experimental Gerontology.

Em seguida, estdo apresentadas as consideracgdes finais e referéncias
bibliograficas utilizadas, as quais estdo de acordo com as normas da
Associacédo Brasileira de Normas Técnicas (ABNT). Por fim, estdo incluidos os
anexos pertinentes e os apéndices, com destaque para dois artigos publicados,
um relacionado ao tema principal da tese, intitulado “Clinical functional tests
help identify elderly women highly concerned about falls’*, publicado no

periédico Experimental Aging Research e, outro artigo, sobre a populacdo de



interesse da presente tese, intitulado “The relationship between diabetes
mellitus, geriatric syndromes, physical function, and gait: a review of the
literature’, publicado no periédico Current Diabetes Reviews. Além disso,
ha uma breve apresentacdo de outras producdes importantes publicadas e

submetidas para publicacdo durante o periodo do doutorado.
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RESUMO

O diabetes mellitus € uma condicao de saude muito prevalente, particularmente
entre idosos. Essa doenca metabdlica tem efeitos deletérios em multiplos
sistemas organicos, que combinados com o0 processo natural de
envelhecimento favorecem a ocorréncia de desfechos adversos, tais como
quedas e medo de cair. O medo de cair € um problema comum e
potencialmente incapacitante na populacado idosa, que esta presente inclusive
em idosos sem histéria de quedas. Quando excessivo, 0 medo de cair pode
levar a restricdo ou evitacdo de atividades e, consequentemente, ao
descondicionamento, atrofia muscular, perda do controle postural e reducdo da
participacdo social. Os fatores associados ao medo de cair em idosos da
comunidade em geral j& foram investigados, entretanto, pouco é conhecido
sobre 0 medo de cair em idosos com diabetes. Além disso, nenhum estudo
investigou a existéncia de diferencas nos fatores associados com o medo de
cair entre idosos com e sem diabetes. Portanto, dois estudos observacionais
analiticos transversais foram realizados a fim de preencher as lacunas
existentes na literatura acerca dos fatores relacionados ao medo de cair em
idosos diabéticos. O primeiro estudo teve como objetivos investigar o impacto
do medo de cair em variaveis clinicas, funcionais e da marcha em idosas da
comunidade com diabetes mellitus tipo 2 e identificar quais variaveis poderiam
predizer o medo de cair nessa populacdo. Foram incluidas 99 idosas
diabéticas, sendo 49 com medo de cair (72,6 + 6,1 anos) e 50 sem medo de
cair (71,8 = 4,8 anos). As variaveis clinicas incluiram idade, indice de massa
corporal, razdo cintura-quadril, niumero de doencas e de medicamentos, nivel
de atividade fisica, historia de quedas, nivel de fragilidade, cognicdo, sintomas
depressivos, glicemia em jejum e tempo de diagnéstico do diabetes. As
variaveis funcionais incluiram o desempenho nos testes Timed Up and Go
(TUG), teste de sentar e levantar e forca de preensdo manual. Os parametros
da marcha foram obtidos pelo sistema GAITRite® e incluiram a velocidade,
cadéncia, comprimento do passo, tempo do passo, tempo de oscilacéo, tempo
de apoio e tempo de duplo apoio, além das medidas de variabilidade. O grupo

com medo de cair apresentou maior frequéncia de individuos frageis, maior



sintomatologia depressiva, pior desempenho no TUG e no teste de sentar e
levantar, menor velocidade da marcha, cadéncia e comprimento do passo e
maior variabilidade do tempo do passo e do tempo de oscilagdo comparado
com o grupo sem medo de cair (p < 0,05). Além disso, a andlise de regressao
logistica mostrou que a Escala de Depressao Geriatrica com 15 itens (OR =
1,34; IC95% = 1,11-1,61) e o TUG (OR = 1,36; IC95% = 1,07-1,73) eram
preditores do medo de cair em idosas diabéticas da comunidade. Sendo assim,
esses instrumentos devem ser considerados durante a avaliacdo de idosas
diabéticas com medo de cair. O segundo estudo teve como objetivo determinar
dentre diversos fatores sociodemograficos, clinicos (doencas cronicas e
variaveis relacionadas a saude) e funcionais, quais poderiam estar associados
com o medo de cair em idosos da comunidade com e sem diabetes mellitus.
Neste estudo, foram analisados os dados de 4.449 idosos com 65 anos ou
mais (19,2% com diabetes) oriundos do estudo multicéntrico, multidisciplinar e
epidemiologico denominado Estudo da Fragilidade em Idosos Brasileiros (Rede
FIBRA). Os dados sociodemograficos incluiram o sexo, idade, estado civil,
nivel educacional e viver sozinho. As doencas cronicas autorrelatadas
diagnosticadas por um médico no ultimo ano incluiram diabetes, doenca
cardiaca (angina, infarto do miocardio ou ataque cardiaco), hipertenséo,
acidente vascular cerebral ou isquemia, artrite ou reumatismo, doenca
pulmonar (bronquite ou enfisema), depressao e osteoporose, além do niumero
total de doencas. As variaveis relacionadas a saude incluiram o nimero de
medicamentos usados regularmente nos Uultimos trés meses, deficiéncia
auditiva e visual, autopercepcédo de saude, histéria de quedas nos ultimos 12
meses, estado cognitivo, indice de massa corporal, sintomas depressivos e
nivel de fragilidade. As medidas de capacidade funcional incluiram o indice de
Katz, que avalia as atividades basicas de vida diaria, Escala de Lawton, que
avalia as atividades instrumentais de vida diaria, forca de preensdo manual e
teste de velocidade da marcha. Os resultados da analise de regresséo logistica
mostraram que os fatores independentemente associados com o medo de cair
em idosos ndo diabéticos foram: sexo feminino (OR = 1,69; IC95% = 1,36-
2,11), artrite ou reumatismo (OR = 1,33; 1C95% = 1,10-1,60), depressédo (OR =
1,55; IC95% = 1,22-1,96), deficiéncia visual (OR = 1,18; IC95% = 1,01-1,39),
autopercepcao de saude negativa (OR = 1,56; 1C95% = 1,33-1,84), quedas nos



altimos 12 meses (OR = 1,35; IC95% = 1,13-1,61), obesidade (OR = 1,28;
IC95% = 1,02-1,61), sintomas depressivos (OR = 1,28; 1C95% = 1,02-1,61),
fragilidade (OR = 1,79; IC95% = 1,18-2,71), indice de Katz (OR = 1,42; IC95%
= 1,11-1,80), Escala de Lawton (OR = 0,87; IC95% = 0,84-0,91), forca de
preensdo manual (OR = 0,97; IC95% = 0,96-0,99) e teste de velocidade da
marcha (OR = 0,33; 1C95% = 0,24-0,46). Por outro lado, os fatores associados
com o medo de cair nos idosos diabéticos foram: sexo feminino (OR = 1,93;
IC95% = 1,36-2,75), artrite ou reumatismo (OR = 1,61; 1C95% = 1,13-2,29),
autopercepcao de saude negativa (OR = 1,77; 1C95% = 1,27-2,46), Miniexame
do Estado Mental (OR = 0,95; IC95% = 0,90-0,99), fragilidade (OR = 2,31;
IC95% = 1,14-4,67), Escala de Lawton (OR = 0,85; IC95% = 0,78-0,93) e teste
de velocidade da marcha (OR = 0,41; 1C95% = 0,22-0,79). Portanto, os fatores
associados com o medo de cair diferem entre idosos com e sem diabetes
mellitus. Tais diferencas devem ser consideradas pelos profissionais de saude
no planejamento de suas abordagens terapéuticas para 0 manejo bem

sucedido do medo de cair nessas populacdes.

Palavras-chave: Diabetes mellitus. Idoso. Autoeficacia. Acidentes por quedas.

Marcha. Fatores de risco.



ABSTRACT

Diabetes mellitus is a very prevalent health condition, particularly among older
adults. This metabolic disease has deleterious effects on multiple organ
systems, which combined with the natural aging process favor the occurrence
of adverse outcomes, such as falls and fear of falling. Fear of falling is a
common and potentially disabling problem in the elderly population, which is
present even in older adults without a history of falls. When excessive, fear of
falling can lead to a restriction or avoidance of activities and, consequently, to
deconditioning, muscle atrophy, loss of postural control and reduced social
participation. Factors associated with fear of falling in community-dwelling older
adults in general have been investigated, however, little is known about the fear
of falling in older adults with diabetes. In addition, no study has investigated the
existence of differences in the factors associated with fear of falling between
older adults with and without diabetes. Therefore, two cross-sectional analytic
observational studies were conducted in order to fill the gaps in the literature
about the factors related to fear of falling in diabetic older adults. The first study
investigated the impact of the fear of falling on clinical, functional and gait
variables in community-dwelling elderly women with type 2 diabetes mellitus
and the variables that could predict the fear of falling in this population. Ninety-
nine diabetic older women were included, 49 with fear of falling (72.6 £ 6.1
years) and 50 without fear of falling (71.8 + 4.8 years). Clinical variables
included age, body mass index, waist-to-hip ratio, number of diseases and
medications, physical activity level, history of falls, frailty level, cognition,
depressive symptoms, fasting blood glucose and time since diabetes diagnosis.
Functional variables included the performance on the Timed Up and Go test
(TUG), sit-to-stand test and handgrip strength. Gait parameters were obtained
using the GAITRIite® system and included velocity, cadence, step length, step
time, swing time, stance time and double support time, in addition to the
variability measures. The group with fear of falling showed a higher frequency of
frail individuals, more depressive symptoms, worse performance on the TUG
and sit-to-stand test, lower gait velocity, cadence and step length and increased
step time and swing time variability compared to the group without fear of falling

(p < 0.05). In addition, logistic regression analysis showed that the Geriatric



Depression Scale with 15 items (OR = 1.34; 95%CIl = 1.11-1.61) and the TUG
(OR = 1.36; 95%CI = 1.07-1.73) were predictors of fear of falling in community-
dwelling diabetic older women. Thus, these instruments should be considered
during the evaluation of diabetic older women with fear of falling. The second
study aimed to determine among several sociodemographic, clinical (chronic
diseases and health-related variables) and functional factors, which could be
associated with fear of falling in community-dwelling older adults with and
without diabetes mellitus. In this study, data from 4,449 older adults aged 65
years or older (19.2% with diabetes), resulting from a multicenter,
multidisciplinary and epidemiological study named the Frailty in Brazilian Older
People Study (FIBRA Network), were analyzed. Sociodemographic data
included sex, age, marital status, educational level and living alone. The self-
reported chronic diseases diagnosed by a physician within the last year
included diabetes, cardiac disease (angina, myocardial infarction or heart
attack), hypertension, stroke or cerebral ischemia, arthritis or rheumatism,
pulmonary disease (bronchitis or emphysema), depression and osteoporosis, in
addition to the total number of diseases. The health-related variables included
the number of medications used regularly in the last three months, hearing and
visual impairment, health self-perception, fall history in the previous 12 months,
cognitive status, body mass index, depressive symptoms and frailty level. The
functional capacity measures included the Katz Index, which assesses the basic
activities of daily living, Lawton Scale, which assesses the instrumental
activities of daily living, handgrip strength and gait speed test. The results of
logistic regression analysis showed that the factors independently associated
with fear of falling in non-diabetic older adults were female gender (OR = 1.69;
95%CI = 1.36-2.11), arthritis or rheumatism (OR = 1.33; 95%CI = 1.10-1.60),
depression (OR = 1.55; 95%CIl = 1.22-1.96), visual impairment (OR = 1.18;
95%CIl = 1.01-1.39), negative health self-perception (OR = 1.56; 95%CI = 1.33-
1.84), falls in the previous 12 months (OR = 1.35; 95%CI = 1.13-1.61), obesity
(OR = 1.28; 95%CI = 1.02-1.61), depressive symptoms (OR = 1.28; 95%CI =
1.02-1.61), frailty (OR = 1.79; 95%Cl = 1.18-2.71), Katz Index (OR = 1.42;
95%CI = 1.11-1.80), Lawton Scale (OR = 0.87; 95%CI = 0.84-0.91), handgrip
strength (OR = 0.97; 95%CI = 0.96-0.99) and gait speed test (OR = 0.33;
95%CIl = 0.24-0.46). On the other hand, the factors associated with fear of



falling in diabetic older adults were female gender (OR = 1.93; 95%CI = 1.36-
2.75), arthritis or rheumatism (OR = 1.61; 95%CI = 1.13-2.29), negative health
self-perception (OR = 1.77; 95%CI = 1.27-2.46), Mini-Mental State Examination
(OR = 0.95; 95%CI = 0.90-0.99), frailty (OR = 2.31; 95%CI = 1.14-4.67), Lawton
Scale (OR = 0.85; 95%CI = 0.78-0.93) and gait speed test (OR = 0.41; 95%CI =
0.22- 0.79). Therefore, the factors associated with fear of falling differ between
older adults with and without diabetes mellitus. Such differences should be
considered by health care professionals in the planning of their therapeutic

approaches for a successful management of fear of falling in these populations.

Keywords: Diabetes mellitus. Aged. Self efficacy. Accidental falls. Gait. Risk

factors.
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1 INTRODUCAO

1.1 Envelhecimento Populacional

O envelhecimento populacional refere-se a mudanca na estrutura etaria
da populacdo, na qual se observa o aumento do peso relativo de pessoas
acima de uma determinada idade considerada como definidora do inicio da
velhice (ANDRADE et al., 2013; CARVALHO; GARCIA, 2003). O limite inferior
da idade varia de sociedade para sociedade e ndo depende apenas de fatores
biol6gicos, mas também de fatores econdmicos, ambientais, cientificos e
culturais (CARVALHO; GARCIA, 2003). Para paises em desenvolvimento,
adota-se a idade cronoldgica de 60 anos, enquanto 65 anos € a idade usada
para paises desenvolvidos (CUNHA; CUNHA; BARBOSA, 2016).

O contingente de individuos idosos vem crescendo em diferentes
regides do mundo, detectando-se, no entanto, variacées significativas na
velocidade desse crescimento (ARAUJO et al, 2011). No Brasil, as
modificacdes demograficas ocorreram de forma radical e bastante acelerada
(VERAS, 2009). O numero de idosos no Brasil passou de dois milhdes em
1950 para 15,4 milhdes em 2002, representando um aumento de 700%
(ARAUJO et al., 2011). Tem sido reportado que, anualmente, 650 mil novos
idosos séo incorporados a populacéo brasileira (VERAS, 2009).

Em nosso pais, o processo de transicdo da estrutura etaria teve inicio
entre os anos 40 e 60, no qual a populacao brasileira experimentou um declinio
significativo da mortalidade, mantendo as taxas de fecundidade em niveis
bastante elevados, o que gerou uma populacdo jovem quase estavel e com
rapido crescimento (CLOSS; SCHWANKE, 2012; NASRI, 2008). Essa reducédo
da mortalidade é atribuida a diversos fatores concomitantes, tais como melhora
no sistema de salude publica, expansdo da previdéncia social, urbanizacao,
regulamentacédo do trabalho nas principais regibes do pais, além de avancgos
da industria quimico-farmacéutica e importacdo de medicamentos, que
resultaram no controle e reducdo de varias doencas, principalmente as
infectocontagiosas e pulmonares (RIGOTTI, 2012).

No final da década de 60, os niveis de fecundidade passaram a

apresentar trajetoria descendente, comecando nos grupos populacionais mais
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privilegiados e nos polos mais desenvolvidos e, em seguida, generalizando
para as demais regides (CLOSS; SCHWANKE, 2012). No mesmo periodo,
houve persisténcia na queda dos niveis de mortalidade. Consequentemente, as
taxas de crescimento da populacdo diminuiram e a estrutura etaria comecou
sua grande transformacéao, isto €, iniciou-se o processo de envelhecimento
(VASCONCELOS; GOMES, 2012).

De acordo com o ultimo censo demogréfico realizado em 2010, a
populacao idosa brasileira é de 20.590.599 pessoas com 60 anos ou mais, 0
que representa 10,8% da populacdo total (INSTITUTO BRASILEIRO DE
GEOGRAFIA E ESTATISTICA, 2011). Desse numero de idosos, 55,5%
(11.434.487) sao mulheres e 44,5% (9.156.112) sdo homens, evidenciando o
fenbmeno de feminizacdo da velhice (INSTITUTO BRASILEIRO DE
GEOGRAFIA E ESTATISTICA, 2011). Projecdes indicam que, em 2025, o
Brasil ter& a sexta maior populacdo mundial de idosos, correspondendo a
aproximadamente 30 milhdes de pessoas, ou seja, 15% do povo brasileiro
(ARAUJO et al., 2011). Em 2050, estima-se que esse grupo etario
correspondera a cerca de 30% da populacdo brasileira (INSTITUTO
BRASILEIRO DE GEOGRAFIA E ESTATISTICA, 2008).

1.2 Diabetes Mellitus no Idoso

Paralelamente a transicdo demografica, ocorreu em nosso pais a
transicdo epidemioldgica, caracterizada por mudancas no perfil de
morbimortalidade da populacdo, que antes era marcado pela elevada
prevaléncia de doencas transmissiveis e passa a apresentar predominio de
doencas crénico-degenerativas e suas complicacdes (LEBRAO, 2007). Neste
cenario, o diabetes mellitus se destaca como um grave problema de saude
publica devido a alta prevaléncia no mundo, pela morbidade e por ser um dos
principais fatores de risco para doencas cardiovasculares e cerebrovasculares
(MENDES et al., 2011). Estimativas apontam que, globalmente, o diabetes é o
terceiro maior fator de risco para mortalidade prematura, atras apenas da
hipertenséo arterial e tabagismo (WORLD HEALTH ORGANIZATION, 2009).

Diabetes mellitus € o termo geral usado para disturbios heterogéneos do

metabolismo cujo achado principal € a hiperglicemia crénica (KERNER;



18

BRUCKEL, 2014). A desordem do metabolismo da glicose resulta de uma
deficiéncia na secrecéo de insulina pelo pancreas e/ou na acéo da insulina nos
tecidos alvos (resisténcia a insulina) (CHENTLI; AZZOUG; MAHGOUN, 2015).
O diabetes mellitus pode ser classificado em quatro categorias: diabetes tipo 1,
diabetes tipo 2, diabetes mellitus gestacional e tipos especificos de diabetes
devido a outras causas (AMERICAN DIABETES ASSOCIATION, 2015). O
diabetes tipo 1 é responsavel por aproximadamente 5-10% dos individuos com
diabetes. Corresponde aos casos decorrentes da destruicdo autoimune das
células B do pancreas, o que frequentemente resulta em deficiéncia absoluta
de insulina, além dos casos em que a etiologia da doenca ndo é conhecida
(origem idiopatica) (AMERICAN DIABETES ASSOCIATION, 2014). O diabetes
tipo 2 corresponde a cerca de 90-95% daqueles com diabetes e engloba os
individuos que tém resisténcia a insulina e, geralmente, apresentam deficiéncia
relativa de insulina (AMERICAN DIABETES ASSOCIATION, 2014). O diabetes
mellitus gestacional é o diabetes diagnosticado no segundo ou terceiro
trimestre da gravidez (AMERICAN DIABETES ASSOCIATION, 2015). Ja os
tipos especificos de diabetes incluem os defeitos genéticos da funcéo da célula
B, defeitos genéticos na agdo da insulina, doencas do pancreas exocrino,
diabetes induzido por drogas ou substancias quimicas e por infeccbes e
sindromes genéticas associadas com diabetes (AMERICAN DIABETES
ASSOCIATION, 2014). Na populacdo geriatrica, a maioria dos individuos
diabéticos apresenta diabetes tipo 2 (VILJOEN; SINCLAIR, 2011).

Estimativas recentes da International Diabetes Federation (2015)
revelaram que a prevaléncia global de diabetes na populacdo entre 20 e 79
anos foi, em 2015, de 8,8%, ou seja, acometeu 415 milhdes de pessoas. Esse
ndmero indica que um em cada 11 adultos tinha diabetes. Se essas tendéncias
continuarem, em 2040, 10,4% (642 milhdes de pessoas) terdo diabetes no
mundo. Em relacdo a populacéo idosa (65-79 anos), o numero de pessoas com
diabetes passara de 94,2 milhdes em 2015 para 200,5 milhdes em 2040.

De acordo com dados do sistema de Vigilancia de Fatores de Risco e
Protecdo para Doencas Crbnicas por Inquérito Telefénico (VIGITEL), que
monitora anualmente a frequéncia e distribuicdo dos principais determinantes
das doencas cronicas ndo transmissiveis em todas as capitais dos 26 estados

brasileiros e Distrito Federal, a frequéncia de adultos (= 19 anos) que referiram
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diagnéstico médico prévio de diabetes foi, em 2014, de 7,1%, sendo 6,9% entre
os homens e 7,3% entre as mulheres (MINISTERIO DA SAUDE, 2015). Em
ambos os sexos, o diagnostico médico de diabetes tornou-se mais comum com
0 avanco da idade, principalmente apés os 45 anos. Na populacdo com 65
anos ou mais de idade, 24,4% referiram diagnostico médico de diabetes,
acometendo 26,2% e 23,4% dos individuos do sexo masculino e feminino,
respectivamente (MINISTERIO DA SAUDE, 2015). A literatura reporta que
diversos fatores estdo relacionados a alta prevaléncia de diabetes entre idosos,
tais como genética, doencas coexistentes, diminuicdo da secrecdo de insulina
relacionada a idade, aumento da resisténcia a insulina relacionada a idade,
obesidade, baixo nivel de atividade fisica e medicacdo concomitante
(VILJOEN; SINCLAIR, 2011).

As complicacbes decorrentes do diabetes sdo a principal causa de
reducdo da qualidade de vida e mortalidade prematura nos diabéticos
(INTERNATIONAL DIABETES FEDERATION, 2015). Tais complicacfes
podem afetar varias partes do corpo (coracdo, vasos sanguineos, olhos, rins e
nervos), manifestando de maneiras diferentes entre as pessoas
(INTERNATIONAL DIABETES FEDERATION, 2015). Dentre as diversas
complicagbes que acometem o diabético, destacam-se as complicacfes
vasculares, que podem ser classificadas em microvasculares (retinopatia,
neuropatia e nefropatia) e macrovasculares (doenca arterial coronariana,
acidente vascular cerebral e doenca arterial periférica) (VILJOEN; SINCLAIR,
2011). Na populacao geriatrica, individuos com diabetes tém taxas aumentadas
de complicacdes relacionadas a doenca e maior probabilidade de apresentar
desfechos negativos, tais como incapacidade fisica, disfuncdo cognitiva,
quedas e fraturas, depressao, Ulceras de pressao, deficiéncias visual e auditiva
e dor (INTERNATIONAL DIABETES FEDERATION, 2013).

A carga econdmica do diabetes e suas complicacdes é bastante
expressiva. A International Diabetes Federation (2015) estimou que, em média,
1.622 a 2.886 ddlares por pessoa foram gastos globalmente para o tratamento
e manejo da doenga em 2015. Nos Estados Unidos, estimativas apontam que
0S custos totais (médicos e ndo médicos) relacionados ao diabetes aumentardo
de 407,6 bilhdes de dblares em 2015 para 622,3 bilhdes de ddlares em 2030,
representando um aumento de 53% (ROWLEY et al., 2016). No Brasil, Bahia et
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al. (2011) estimaram os custos diretos (despesas com medicamentos, testes
diagnosticos, consultas médicas e outras) e indiretos (absenteismo, licenca
médica e aposentadoria precoce) do diabetes tipo 2 a partir de dados coletados
durante 1.000 entrevistas (59,0 + 9,1 anos; 66,5% de mulheres) realizadas em
oito cidades brasileiras em 2007. O custo total anual por paciente foi de 2.108
dolares, dos quais 1.335 dolares (63,3%) foram custos diretos e 773 ddlares
(36,7%) foram custos indiretos (BAHIA et al., 2011). Outro estudo publicado
recentemente estimou 0s custos anuais por paciente com o diabetes tipo 2
usando dados coletados, durante os anos de 2009 e 2010, de 209 pacientes
(63,34 = 9,98 anos; 58,4% de mulheres) oriundos de um centro ambulatorial
especializado no cuidado de diabéticos na cidade de Sdo Paulo (BORGES;
FERRAZ; CHACRA, 2014). Os autores encontraram que o custo médio anual
foi de 1.844 dolares por paciente, sendo 1.012 dolares (55%) e 831 ddlares
(45%) correspondentes aos custos diretos e indiretos, respectivamente. Dos
custos médicos diretos, os medicamentos foram os responsaveis pela maior
proporcdo (42%), seguidos pelas tiras reativas (27%), hospitalizacdo e
procedimentos (14%), testes laboratoriais e exames de imagem (7%) e
consultas médicas (4%). Os custos ndo médicos (transporte) corresponderam a
7% dos custos diretos totais (BORGES; FERRAZ; CHACRA, 2014).

1.3 Medo de Cair no Idoso

O medo de cair foi definido pela primeira vez, em 1982, como ptofobia,
ou seja, uma reacéo fobica para ficar de pé ou caminhar devido a preocupacao
em cair (BHALA; O'DONNELL; THOPPIL, 1982). Outras definicdes descrevem
o medo de cair como sindrome pés-queda (MURPHY; ISAACS, 1982),
antecipacao temerosa de uma queda (TIDEIKSAAR,1989), perda de confianca
na capacidade para manter o equilibrio (MAKI; HOLLIDAY; TOPPER, 1991) e
baixa autoeficacia percebida, isto é, baixa autoconfianca para evitar quedas
durante a realizagcdo de atividades essenciais da vida diaria (TINETTI;
RICHMAN; POWELL, 1990).

A prevaléncia do medo de cair varia entre 33 e 46% em idosos que
nunca cairam e entre 21 e 85% naqueles com histéria prévia de quedas

(KUMAR et al., 2014). Recentemente, uma pesquisa brasileira conduzida com
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742 idosos (76,7 £ 7,03 anos; 70,2% de mulheres), usando a base de dados do
Estudo da Fragilidade em Idosos Brasileiros (Rede FIBRA) da cidade do Rio de
Janeiro, encontrou que 51,9% dos participantes apresentavam medo de cair,
definido como um escore maior ou igual a 23 na Falls Efficacy Scale-
International (FES-I) (MALINI; LOURENCO; LOPES, 2016). Em relacdo a
populacdo idosa diabética, estudos prévios realizados na Austrélia, Bélgica e
Turquia mostraram que a prevaléncia do medo de cair varia entre 24 e 66%
(BRUCE et al., 2015; TANDER et al., 2015; ROMAN DE METTELINGE et al.,
2013). No Brasil, um estudo de base populacional e domiciliar, conduzido com
266 idosos de Florianopolis com histéria de queda no ano anterior (77
diabéticos), encontrou que cerca de 60% dos idosos diabéticos apresentavam
medo de cair novamente (ANTES et al., 2013).

Um nivel adequado de consciéncia sobre quedas (ou medo de cair)
pode melhorar as estratégias de enfrentamento para a prevencao efetiva das
quedas (LIU, 2015). No entanto, o medo de cair excessivo pode afetar o bem
estar fisico e psicossocial do individuo devido a restricAo ou evitacdo de
atividades (DELBAERE et al., 2004). Em longo prazo, a restricdo de atividades
pode levar ao descondicionamento, atrofia muscular e reducdo do equilibrio,
favorecendo a ocorréncia de futuras quedas (MOREIRA et al., 2016). Além
disso, o medo de cair pode desencadear um recrutamento simultdneo dos
muasculos agonistas e antagonistas, em que a reacdo resultante de
congelamento (freezing) pode levar a anormalidades na marcha e estratégias
posturais inadequadas durante uma perturbagcédo postural, aumentando o risco
de cair (DELBAERE et al., 2006). Deste modo, idosos com medo de cair
podem entrar em um processo debilitante de perda de confianca, restricdo de
atividades fisicas e participacdo social, fragilidade fisica, quedas e perda de
independéncia, contribuindo para o aumento do uso de medicagcdo, da
utilizacdo de cuidados, de custos associados com a saude e do risco de
institucionalizacdo (GREENBERG, 2012).

Adicionalmente, foi demonstrado que idosos da comunidade que
reportavam restricdo de atividades por medo de cair apresentavam maior
autorrelato de depressdo e presenca de sintomatologia depressiva, menor
autoeficacia em relacdo as quedas, menor nivel de independéncia para

realizagdo de atividades instrumentais de vida diaria, maior nimero de doencas
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e pior autopercepcdo de saude (DIAS et al., 2011). Considerando o
desempenho da marcha, um estudo realizado com 860 idosos higidos com
idade entre 65 e 70 anos (54,9% de mulheres) mostrou que o medo de cair
com restricdo de atividades estava associado com menor velocidade,
comprimento da passada e cadéncia e maior fase de duplo apoio e
variabilidade da velocidade da marcha, mesmo ap0s ajustar para diversas
covariaveis, tais como idade, sexo, viver sozinho, nivel educacional, quedas
nos ultimos 12 meses, sintomas depressivos, deficiéncia visual, comorbidade e
deficiéncia funcional (ROCHAT et al., 2010).

Poucos estudos investigaram a associacdo entre medo de cair e
medidas funcionais na populacédo diabética (TANDER et al., 2015; KELLY et
al., 2013; VAN SLOTEN et al., 2011). Por exemplo, em um estudo conduzido
com 100 individuos com diabetes tipo 2 (64,5 £ 9,4 anos; 31% de mulheres),
van Sloten et al. (2011) mostraram que o medo de cair durante a deambulacéo
estava associado com 0 tempo necessario para realizar o teste de escada
(subir e descer oito lances de escada sem usar o corrimao), mas nao
apresentava associacdo com o desempenho no Timed Up and Go (TUG) e
teste de caminhada de seis minutos. Kelly et al. (2013), em um estudo com 34
individuos com diabetes tipo 2 com niveis variados de neuropatia (67,6 + 9,2
anos; 56% de mulheres), encontraram correlacao significativa do medo de cair,
operacionalizado pelo escore da FES-I, com a velocidade da marcha e
comprimento da passada (ambas correlagcdes com r = -0,30). Recentemente,
Tander et al. (2015) demonstraram que, em pacientes idosos com diabetes tipo
2 (n=100; 66,83 + 4,31 anos; 63% de mulheres), os escores da FES-I estavam
significativamente associados com o equilibrio estatico (B = -0,125), controle
postural (B = -0,509) e nivel de incapacidade nas atividades de vida diaria
(B = -0,216), avaliados, respectivamente, pelo teste de apoio unipodal, Escala
de Equilibrio de Berg e indice Modificado de Barthel.

Diversos estudos tém investigado os fatores associados com o medo de
cair em idosos vivendo na comunidade (CHANG; CHEN; CHOU, 2016; MALINI;
LOURENCO; LOPES, 2016; LIU, 2015; OH et al., 2015; KUMAR et al., 2014;
MANE et al., 2014; KIM; SO, 2013). Os fatores reportados na literatura incluem
idade avancada, sexo feminino, baixo nivel educacional, viver sem codnjuge,

histéria prévia de quedas, dificuldade na realizacdo das atividades basicas e
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instrumentais de vida diaria, depressao, ansiedade, dor, artrite, deficiéncia
visual, ter varias doencas, usar varios medicamentos, problemas de equilibrio e
forca muscular, velocidade da marcha reduzida, uso de dispositivo de auxilio a
deambulacéo, pobre autopercepcdo de saude, entre outros (CHANG; CHEN;
CHOU, 2016; MALINI; LOURENCO; LOPES, 2016; LIU, 2015; OH et al., 2015;
KUMAR et al., 2014; MANE et al., 2014; KIM; SO, 2013). O Quadrol fornece
uma visdo geral dos estudos mais recentes que examinaram os fatores
associados com o medo de cair na populacdo idosa em geral. E importante
destacar que existe inconsisténcia nos achados entre os estudos, que pode ser
parcialmente explicada por variacbes nas caracteristicas das populacdes
estudadas. Além disso, a falta de padronizacdo na terminologia, a variedade de
instrumentos de medida e os diferentes pontos de corte usados para
estabelecer a presenca do medo de cair também podem contribuir para os
resultados divergentes.

Recentemente, uma revisdo sisteméatica, conduzida nas bases de dados
PubMed, PsychINFO e Cochrane no periodo entre 2006 e 2013, identificou 20
estudos (transversais e prospectivos) examinando fatores associados ou
fatores de risco para o medo de cair em idosos residentes na comunidade
(DENKINGER et al., 2015). Os autores mostraram que os fatores de risco
fortemente associados aos diferentes construtos ou dominios relacionados ao
medo de cair (medo de cair avaliado por uma Unica pergunta; autoeficacia
relacionada a queda/confianca no equilibrio; restricdo de atividades relacionada
ao medo de cair) foram sexo feminino, uso de dispositivo de auxilio a
deambulacdo e deficiéncia na funcéo fisica avaliada por questionarios ou
medidas baseadas em desempenho envolvendo particularmente tarefas de
mobilidade. Também foram observadas associacbes menos robustas do medo
de cair com histdria de quedas e pobre autoavaliacdo de saude, assim como
resultados conflitantes quanto a depressao, ansiedade, multiplas medicagfes e
uso de psicofarmacos. Além disso, 0s autores encontraram que potenciais
fatores de risco para medo de cair como deficiéncia visual, viver sozinho
(integracgéo social), baixo nivel socioeconémico, deficiéncia cognitiva incluindo
deméncia em suas varias entidades, multiplas doencas/comorbidades e pobre
suporte social foram reportados como insignificantes na maioria dos estudos
incluidos (DENKINGER et al., 2015).
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Estudos transversais investigando os fatores associados com o0 medo de cair na populacao idosa da comunidade

Autoria e ano Avaliacdo do medo Prevaléncia do medo

Amostra

Fatores associados

Pais do estudo de cair de cair (resultados de analises multivariadas)
KIM; SO, 2013 9.033 idosos (= 65 anos) Por meio da questéo: 76,6% - Histdria prévia de quedas (OR = 6,41);
Coreia Média de idade = 73 anos  “Vocé tem medo de cair?” (algum receio + - Dor corporal (OR = 2,45);
61,8% de mulheres temor/pavor) - Pobre estado de saude percebido (OR = 1,89);
Respostas: sem medo, - Presenca de depresséo (OR = 1,82);
algum receio ou - Receber uma ou duas doses diarias de medicamentos
temor/pavor (OR =1,72);
- Idade = 75 anos (OR = 1,68);
- Receber trés ou mais doses diarias de medicamentos
(OR =1,67);
- Sexo feminino (OR = 1,64);
- Dependéncia nas atividades instrumentais de vida diaria
(OR = 1,55);
- Dependéncia nas atividades basicas de vida diaria
(OR =1,44);
- Baixo nivel educacional (OR = 1,18).
MANE et al., 2014 250 idosos (= 60 anos) Short FES-I 33,2% - Restri¢édo de atividades diarias (OR = 3,6);

india 69,4 + 7,5 anos

48% de mulheres

(escore 8-28)
Sem medo: escore 7

Com medo: escore 8-28

- Idade > 70 anos (OR = 3,2);
- Nivel educacional (analfabeto) (OR = 3,1);

- Histdria de quedas nos ultimos seis meses (OR = 2,6).
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KUMAR et al., 2014 1.088 idosos (= 65 anos) Short FES-I 19,0% - Incapacidade para levantar-se de uma cadeira da altura
Reino Unido 72,9 + 6,0 anos (escore = 11) do joelho (OR = 7,39);
63% de mulheres Baixa preocupacédo com - Baixa renda familiar (OR = 4,58);
quedas (sem medo): - Uso de dispositivo de auxilio a deambulacao
escore 7-10 (OR =4,32);
Alta preocupagédo com - Dificuldade para usar o transporte publico (OR = 4,02);
quedas (com medo): - Pobre saude fisica percebida (OR = 2,85);
escore = 11 - Pertencer a grupo étnico minoritario ou negro
(OR =2,42);

- Autorrelato de problemas de equilibrio (OR = 2,17);
- Baixo nivel educacional (OR = 2,01);

- Maior indice de massa corporal (OR = 1,06).

LIU, 2014 445 idosos (= 65 anos) FES-I 64,73% - Sexo feminino (OR = 2,442);
Hong Kong 52,58% com idade entre (escore 23-64) - Artrite (OR = 2,054);
75-84 anos Baixa preocupacéo com - Pobre visdo (OR =1,742);
75,29% de mulheres quedas (sem medo): - Maior escore na CGDS (sintomas depressivos)
escore 16-22 (OR =1,132);
Alta preocupacdo com - Maior escore na CGAD-7 (ansiedade) (OR =1,073);
guedas (com medo): - Pobre desempenho no TUG (OR = 1,071);

escore 23-64 - Menor escore no CPWI (bem estar pessoal)

(OR = 0,979).
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OH et al., 2015

Coreia

7.924 idosos (= 65 anos)
73,51 + 6,04 anos
60,9% de mulheres

Por meio da questao:
“Vocé costuma ter o
sentimento de medo de

cair?”

Respostas: de modo
nenhum, algum ou
muito/bastante

75,6%
(algum +

muito/bastante)

- Historia prévia de quedas (OR = 3,734);
- Limitac6es no desempenho de exercicio envolvendo os
membros inferiores (OR = 2,428);

- Sexo feminino (OR = 2,335);

- Ter mais do que trés doencas cronicas (OR = 1,994);
- LimitagBes nas atividades instrumentais de vida diaria
(OR = 1,745);

- LimitagBes no desempenho de exercicio envolvendo os
membros superiores (OR = 1,646);

- Viver sem conjuge (OR = 1,626);

- Ter pobre saude autoavaliada (OR =1,571);

- Limitac6es na for¢ca muscular (OR = 1,455);

- Idade = 75 anos (OR = 1,320);

- Baixo nivel educacional (0-6 anos) (OR = 1,231);

- Baixo nivel de satisfacdo com a vida (OR = 1,104).

MALINI; LOURENCO;
LOPES, 2016
Brasil

742 idosos (= 65 anos)
76,7 + 7,03 anos

70,2% de mulheres

FES-I

Sem medo: escore < 23

Com medo: escore = 23

51,9%

(escore = 23)

- Saude autoavaliada como pobre ou muito pobre
(OR = 4,92);

- Historia de trés ou mais quedas (OR = 2,72);

- Histéria de uma ou duas quedas (OR = 2,18);

- Saude autoavaliada como razoavel (OR = 1,89);
- Dependéncia funcional nas atividades de vida diaria
(OR =1,73);

- Uso de sete ou mais medicamentos (OR = 1,70);
- Sintomas depressivos (OR = 1,68);

- Deficiéncia auditiva (OR = 1,66);

- Velocidade da marcha reduzida (OR = 1,64).
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CHANG; CHEN;
CHOU, 2016

Taiwan

3.824 idosos (= 65 anos) Por meio da questao: 53,4% - Saude subjetiva ruim (OR = 2,52);
73,9 + 5,8 anos “Vocé apresenta medo de (sim) - Histéria de quedas no altimo ano (OR = 2,23);
43,6% de mulheres cair?” - Acidente vascular cerebral (OR = 1,94);
- Sexo feminino (OR =1,78);
Respostas: sim ou ndo - Escore da GDS = 5 (sintomas depressivos) (OR = 1,78);

- [dade = 75 anos (OR = 1,52);

- Insbnia (OR = 1,50);

- Saude subijetiva boa ou razoavel (OR = 1,35);
- Diabetes mellitus (OR = 1,32);

- Ajuda de parentes (OR =1,32);

- Ajuda de recursos publicos (OR = 1,28);

- Doengas cardiovasculares (OR =1,19).

OR: odds ratio; FES-I: Fall Efficacy Scale-International; CGDS: Chinese Geriatric Depression Scale-Short Form; CGAD-7: Chinese General Anxiety Disorder

Questionnaire-7; TUG: timed up and go test; CPWI: Chinese Personal Wellbeing Index; GDS: Geriatric Depression Scale.
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1.4 Justificativas

1.4.1 Estudo A

Poucos estudos investigaram o medo de cair na populacdo com diabetes
(BRUCE et al., 2015; ROMAN DE METTELINGE et al., 2013). Por exemplo,
Bruce et al. (2015) encontraram que o0 medo de cair e a restricdo de atividades
associada ao medo eram mais comuns em individuos com diabetes em relacao
aos controles normoglicémicos. Os autores sugeriram que a maior prevaléncia
do medo de cair nos diabéticos poderia ser explicada pelas deficiéncias de
equilibrio e mobilidade, obesidade, depressdo e outras complicacdes
relacionadas ao diabetes.

Estudos tém mostrado que idosos com medo de cair adotam um padrao
da marcha mais cauteloso, caracterizado por velocidade mais lenta, menor
comprimento da passada e maior tempo de duplo apoio (CHAMBERLIN et al.,
2005; MAKI, 1997). Recentemente, uma metanalise mostrou que o medo de
cair estad associado com aumento na variabilidade da marcha em idosos
(AYOUBI et al., 2015). Adicionalmente, Park et al. (2014) demonstraram que
idosos com medo de cair tinham pior desempenho em testes funcionais - TUG
e forca de preensdo manual - comparados com aqueles sem medo de cair.
Apenas um estudo prévio examinou a relacdo entre medo de cair e parametros
da marcha em individuos com diabetes, e encontrou que o medo de cair estava
inversamente correlacionado com a velocidade da marcha e comprimento da
passada (KELLY et al., 2013). Além disso, uma revisdo narrativa recente
apontou que pouco é conhecido sobre medo de cair em idosos com diabetes
(MOREIRA et al., 2016b). Portanto, mais estudos sédo necessarios para melhor
entender o efeito do medo de cair na funcionalidade de individuos com
diabetes, visto que € um problema comum e potencialmente incapacitante

entre idosos.

1.4.2 Estudo B

Varios estudos investigaram os fatores associados com o medo de cair
em idosos residentes na comunidade (CHANG et al., 2016; MALINI et al., 2016;
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LIU, 2015; OH et al., 2015; KUMAR et al., 2014; MANE et al., 2014; KIM; SO,
2013). Entretanto, esses estudos foram conduzidos em populagfes idosas em
geral, ou seja, incluiram ambos idosos diabéticos e ndo diabéticos. De nosso
conhecimento, apenas dois estudos examinaram variaveis associadas com o
medo de cair em idosos com diabetes e suas limitacbes incluem tamanhos
amostrais pequenos e a selecdo dos participantes baseada em conveniéncia
(MOREIRA et al., 2016a; TANDER et al., 2015). Além disso, henhum estudo
prévio investigou os fatores associados com o medo de cair naqueles sem

diabetes.
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2 ESTUDO A

“A Escala de Depresséao Geriatrica e o teste Timed Up and Go predizem medo
de cair em mulheres idosas residentes na comunidade com diabetes mellitus

tipo 2: um estudo transversal”

2.1 Objetivos do Estudo

= Investigar o impacto do medo de cair em variaveis clinicas, funcionais e da
marcha em idosas com diabetes mellitus tipo 2.
» |dentificar dentre as variaveis avaliadas quais poderiam predizer o medo de

cair nesta populacéo.

2.2 Métodos

2.2.1 Delineamento do Estudo e Aspectos Eticos

Trata-se de um estudo observacional analitico do tipo transversal
desenvolvido a partir da andlise do banco de dados da tese de doutorado
intitulada “Analise dos parametros espacgotemporais da marcha, capacidade
funcional e indices plasméaticos de mediadores inflamatérios e o efeito do
treinamento aerobico em idosas diabéticas da comunidade” (ANJOS, 2014),
desenvolvida no Programa de Pés-Graduacao em Ciéncias da Reabilitacdo da
Universidade Federal de Minas Gerais (UFMG). O estudo original foi aprovado
pelo Comité de Etica em Pesquisa da UFMG sob o parecer n° ETIC
0144.0.203.000-10 (ANEXO A). Antes de iniciar a coleta de dados, as idosas
receberam esclarecimentos sobre a pesquisa, seus objetivos e procedimentos,
e aquelas que concordaram em participar do estudo, assinaram o termo de

consentimento livre e esclarecido.

2.2.2 Amostra

A amostra deste estudo foi composta por 99 idosas diabéticas residentes

em Belo Horizonte e regido metropolitana que foram selecionadas por
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conveniéncia e recrutadas na comunidade geral por meio de folhetos de
convocacao em centros de convivéncia para idosos, contato telefénico a partir
de listas de espera de projetos de atividade fisica da UFMG e andncios em
jornais locais e 6nibus.

A presenca de diabetes foi determinada por autorrelato, em resposta a
pergunta: “O médico ja disse que a senhora tem diabetes?”. Além da resposta
afirmativa a pergunta, a idosa deveria estar em uso de medicamentos para
diabetes (hipoglicemiantes orais e/ou insulina).

Os critérios de inclusdo do estudo foram: sexo feminino, idade = 65
anos, possuir diabetes mellitus tipo 2, viver independentemente na comunidade
e ter capacidade para caminhar sem assisténcia humana ou uso de dispositivo
mecanico de auxilio a marcha. Os critérios de exclusdo foram: apresentar
deficiéncia cognitiva detectavel pelo Miniexame do Estado Mental (MEEM)
considerando os pontos de corte brasileiros conforme o grau de escolaridade
(< 13 pontos para analfabetas, < 18 pontos para idosas com menos de oito
anos de escolaridade e < 26 pontos para aquelas com oito ou mais anos de
escolaridade) (BERTOLUCCI et al., 1994), possuir sintomas neuropaticos
avaliados pelo Escore de Sintomas Neuropaticos (MOREIRA et al., 2005)
(ANEXO B) e ter sequelas ou complicacbes de doencas neurolégicas,
vasculares, ortopédicas ou reumaticas que pudessem afetar o desempenho
fisico. As idosas foram avaliadas no Laboratério de Dor, Inflamacéo,
Reabilitacdo e Envelhecimento (LADIRE) e no Laboratério de Analise do
Movimento (LAM) da Escola de Educacdo Fisica, Fisioterapia e Terapia
Ocupacional da UFMG.

2.2.3 Variaveis e Instrumentos de Medida

2.2.3.1 Dados Demogréficos, Clinicos e Antropométricos

Um questionario estruturado desenvolvido pelos pesquisadores foi
aplicado em forma de entrevista as participantes para obtencdo de dados
demograficos e clinicos, tais como idade, escolaridade, medicamentos em uso,
doencas cronicas, histéria de quedas nos ultimos 12 meses e tempo de

diagnostico do diabetes. A informacgéo sobre a glicemia em jejum foi obtida a
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partir dos laudos de exames laboratoriais realizados em até seis meses antes
do inicio da pesquisa. Além disso, foram coletadas medidas antropométricas
como massa corporal, altura, circunferéncia da cintura e circunferéncia do
quadril a fim de calcular o indice de massa corporal (IMC) e o indice cintura-

quadril.

2.2.3.2 Medo de Cair

O medo de cair foi avaliado por meio da versao brasileira da FES-I
(CAMARGOS et al.,, 2010). Este instrumento apresenta questdes sobre a
preocupacao do individuo com a possibilidade de cair ao realizar 16 atividades,
incluindo atividades basicas e instrumentais de vida diaria, além de atividades
externas ao domicilio e de participacdo social (YARDLEY et al., 2005). Cada
item do questionario apresenta quatro possibilidades de resposta, com escores
variando de 1 (nem um pouco preocupado) a 4 (extremamente preocupado). O
escore total é calculado pela soma dos valores de cada item e varia de 16 a 64
pontos. Quanto maior o escore, maior o medo de cair apresentado pelo
individuo. A adaptacao transcultural da FES-I para o portugués do Brasil, na
populacdo idosa comunitaria, mostrou adequada consisténcia interna (alfa de
Cronbach = 0,93) e boa confiabilidade intra e interexaminadores do escore
total, com coeficiente de correlacdo intraclasse (CCl) de 0,84 e 0,91,
respectivamente (CAMARGOS et al., 2010). Adicionalmente, o medo de cair foi
avaliado por meio da seguinte pergunta “A senhora tem medo de cair?”, com

opcao dicotdbmica de resposta: sim ou nao.

2.2.3.3 Nivel de Atividade Fisica

O nivel de atividade fisica foi avaliado pela versdo brasileira do
Minnesota Leisure Time Activities Questionnaire (MLTAQ) (LUSTOSA et al.,
2011). Este questionario € um instrumento valido para estimar o gasto
energético em atividades fisicas de tempo de lazer (TAYLOR et al., 1978). O
MLTAQ avalia o gasto energético do individuo na realizagdo de atividades
fisicas agrupadas em nove categorias: (1) caminhada; (2) exercicio de

condicionamento; (3) atividades aquaticas; (4) atividades de inverno; (5)
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esportes; (6) atividades no jardim e na horta; (7) atividades de reparos
domésticos; (8) pesca; (9) outras atividades (LUSTOSA et al., 2011). O gasto
energético foi calculado pela seguinte equacdo: gasto energético (kcal) =
0,0175 x tempo da atividade realizada na semana (minutos) x equivalente
metabdlico da atividade (MET) x massa corporal (kg). O gasto energético total
foi determinado pela somatdria do gasto energético de todas as atividades
realizadas pela participante nas duas ultimas semanas. O nivel de atividade
fisica foi operacionalizado pelo gasto energético semanal (kcal/semana), ou
seja, foi o gasto energético total dividido por 2. A adaptacéo transcultural do
MLTAQ para o portugués do Brasil, em idosos da comunidade, apresentou
forte concordancia intra e interexaminadores para a aplicacao referente as
duas ultimas semanas, com CCIl de 0,911 e 0,777, respectivamente (LUSTOSA
et al., 2011).

2.2.3.4 Sintomas Depressivos

Os sintomas depressivos foram avaliados pela verséo brasileira da GDS-
15 (ALMEIDA; ALMEIDA, 1999a). Este instrumento contém 15 questfes com
opcoes de resposta “sim/ndo” que avaliam o estado socioafetivo do idoso, com
dominios que compreendem humor, sintomas somaticos, interaces com
outros individuos e funcionamento motor. O escore total corresponde a soma
do numero de itens com resposta “sim”, podendo variar de 0 a 15 pontos.
Quanto maior a pontuacdo, maior o estado depressivo. Além disso, o ponto de
corte de 5/6 (ndo caso/caso) tem sido recomendado para determinar a
presenca de sintomas depressivos (HERRMANN et al., 1996). A versdo
brasileira da GDS-15 € uma ferramenta valida para a deteccdo de episodio
depressivo maior em idosos (ALMEIDA; ALMEIDA, 1999b) e seus escores
totais apresentaram boa concordancia na condicdo teste-reteste, com kappa
ponderado de 0,64 (ALMEIDA; ALMEIDA, 1999a).

2.2.3.5 Nivel de Fragilidade

O nivel de fragilidade foi operacionalizado pelo fenétipo de fragilidade

criado por Fried et al. (2001), composto pelos seguintes critérios:
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(1) Perda de peso nao intencional: avaliada, no periodo referente ao ultimo

ano, por meio das seguintes perguntas: “A senhora perdeu peso
involuntariamente?” e “Se sim, quantos quilos aproximadamente?”. A
participante com perda de peso = 4,5kg ou = 5% do peso corporal pontuou
nesse critério para fragilidade.

(2) Exaustdo: avaliada, no periodo referente a udltima semana, por duas
perguntas da escala Center for Epidemiologic Studies — Depression (CES-D):
“Sentiu que teve que fazer esforgco para dar conta das suas tarefas habituais?”
e “Nao conseguiu levar adiante suas coisas?”. As respostas foram avaliadas
por uma escala Likert (1 = nunca/raramente; 2 = poucas vezes; 3 = ha maioria
das vezes; 4 = sempre). A participante pontuou nesse critério para fragilidade
diante da resposta “na maioria das vezes” ou “sempre” em pelo menos uma
das questdes.

(3) Baixo nivel de atividade fisica: avaliado pela versédo brasileira do MLTAQ
(LUSTOSA et al., 2011).

(4) Fraqueza muscular: avaliada por meio do teste de forca de preensao

manual, utilizando o dinamometro do tipo JAMAR®.

(5) Lentiddo da marcha: avaliada pelo tempo gasto, em segundos, para

percorrer em velocidade usual uma distancia de 4,6 metros de um total de 8,6
metros, sendo dois metros para aceleracéo e dois metros para desaceleracéao.

Neste estudo, os pontos de corte usados para definir a presenca ou
auséncia de fragilidade nos seguintes critérios — baixo nivel de atividade fisica,
fraqueza muscular e lentiddo da marcha — foram os mesmos propostos por
Fried et al. (2001). Foi considerado baixo nivel de atividade fisica, o gasto
energético < 270 kcal/semana. Foi considerada fraqueza muscular, a forca de
preensdo manual < 17 kg para idosas com IMC < 23 kg/m?, < 17,3 kg para
idosas com IMC entre 23,1 e 26 kg/m?, < 18 kg para idosas com IMC entre 26,1
e 29 kg/m? e < 21 kg para idosas com IMC > 29 kg/m?. Foi considerada lentiddo
da marcha, o tempo de deambulagéo = 7 segundos para idosas com estatura <
159 cm e = 6 segundos para idosas com estatura > 159 cm (FRIED et al.,
2001).

De acordo com a pontuacdo nos cinco critérios do fendtipo, as
participantes foram classificadas como frageis se apresentaram trés ou mais

critérios, pré-frageis se apresentaram um ou dois critérios e ndo frageis na
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auséncia dos critérios. O fendtipo de fragilidade possui validade preditiva para
desfechos adversos em idosos como quedas, incapacidade, hospitalizacéo e
morte (FRIED et al., 2001).

2.2.3.6 Mobilidade Funcional

O TUG foi usado para avaliar a mobilidade funcional das participantes
(HERMAN; GILADI; HAUSDORFF, 2011). Este teste consistiu em mensurar o
tempo, em segundos, gasto pela participante para realizar a tarefa de levantar-
se de uma cadeira (sem apoio para os bragos), caminhar trés metros, girar
180° retornar para a cadeira e sentar-se novamente (PODSIADLO;
RICHARDSON, 1991). No presente estudo, as participantes caminharam o
mais rapido possivel de forma segura (MOREIRA et al., 2015). O TUG
apresentou validade concorrente de moderada a alta quando correlacionado
com a Escala de Equilibrio de Berg (r = -0,81), velocidade da marcha (r = -0,61)
e Indice de Barthel (r = -0,78) e alta confiabilidade intra e interexaminadores
(ambas CCIl = 0,99) (PODSIADLO; RICHARDSON, 1991).

2.2.3.7 Forga Muscular de Membros Inferiores

O teste de sentar e levantar da cadeira por cinco vezes consecutivas foi
usado como uma medida funcional para avaliar forca muscular dos membros
inferiores (BOHANNON, 2012). Este teste consistiu em registrar o tempo, em
segundos, gasto pela participante para levantar-se de uma cadeira e retornar a
posicdo sentada por cinco vezes, o mais rapido possivel, com os bracos
cruzados em frente ao térax (GURALNIK et al., 1994). A validade deste teste
como uma medida funcional de forgca muscular foi suportada pela correlacdo do
tempo de execucdo do teste com a forca ou torque de extensédo de joelho
(r=-0,48 a -0,57) (BOHANNON et al., 2010). Em relacao a confiabilidade teste-
reteste, uma revisdo sistematica resumiu os achados de 10 estudos e
encontrou CCI variando de 0,64 a 0,96 (média ajustada = 0,81) (BOHANNON,
2011).
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2.2.3.8 Forca de Preensdo Manual

A forca de preensdo manual foi obtida por meio do dinamdmetro
JAMAR®, de acordo com as diretrizes da American Society of Hand Therapists
(FESS, 1992). As idosas foram posicionadas sentadas com ombro aduzido,
cotovelo flexionado a 90°, antebraco em posicéo neutra e punho entre 0° e 30°
de extenséo e 0° e 15° de desvio ulnar (FESS, 1992). As participantes foram
instruidas e encorajadas verbalmente a apertar a alca do dinamémetro com a
mao dominante com forgca maxima durante seis segundos. Trés medidas foram
coletadas com intervalo de 60 segundos de repouso entre as mensuragoes e 0
valor médio foi obtido para as andlises. O dinamémetro JAMAR® demonstrou
validade concorrente aceitavel com pesos conhecidos (r = 0,9998)
(MATHIOWETZ, 2002) e excelente confiabilidade teste-reteste em um intervalo
de 12 semanas em idosos da comunidade aparentemente saudaveis, com CCI
de 0,954 e 0,912 para as maos esquerda e direita, respectivamente
(BOHANNON; SCHAUBERT, 2005).

2.2.3.9 Marcha

Os parametros espacotemporais da marcha e as medidas de
variabilidade da marcha foram obtidos por meio de um tapete computadorizado
portatil com sensores de pressao embutidos (GAITRite®, CIR Systems, USA).
O tapete utilizado neste estudo tem 5,74 metros de comprimento, 91
centimetros de largura e 0,6 centimetros de espessura com uma area ativa de
4,88 metros de comprimento por 61 centimetros de largura. A medida que a
participante deambulava sobre a area ativa do tapete, a pressdo mecanica dos
pés sobre o tapete ativava 0s sensores e 0 sistema capturava a geometria e a
configuracédo relativa de cada pegada por meio de algoritmos. Uma vez
formada a pegada, a mesma era dividida em areas quadrilateras, permitindo a
identificacdo das regides plantares do pé (antepé, mediopé e retrop€) e do
centroide de cada regido. A partir dessas regides e dos centroides eram
calculadas as relacbes espaciais e temporais de cada pegada. A frequéncia de

captura dos dados foi de 120 Hz.
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As participantes foram orientadas a deambular sobre o tapete por seis
vezes, na velocidade usual, usando seus calgcados habituais. As idosas
iniciaram e terminaram a deambulacdo a dois metros das bordas do tapete
para permitir aceleracéo inicial e desaceleracao final. O percurso foi delimitado
por cones. O seguinte comando verbal foi dado as idosas: “Por favor, caminhe
até o cone da forma que a senhora anda normalmente. Vai!”.

Posteriormente, cada uma das seis voltas coletadas foi processada
separadamente usando o software proprio do sistema GAITRite®. Em seguida,
os dados processados foram agrupados, criando um arquivo Unico com todas
as passadas juntas. Esse arquivo correspondia a somatoria de todas as voltas
coletadas, contendo os valores meédios das variaveis da marcha para o
membro inferior direito e esquerdo. Logo apds, os dados foram exportados e
armazenados em planilhas do Microsoft Excel.

Os parametros espagotemporais da marcha de interesse foram: (1)
velocidade: distancia percorrida dividida pelo tempo de deambulacédo, expressa
em centimetros/segundo; (2) cadéncia: numero de passos por minuto; (3)

comprimento _do passo: medido ao longo da linha de progressédo, sendo a

distancia do centro do calcanhar de uma pegada até o centro do calcanhar da
pegada do pé oposto, expresso em centimetros; (4) tempo do passo: tempo

decorrido do primeiro contato de um pé com o solo até o primeiro contato do pé

oposto, expresso em segundos; (5) tempo de oscilacdo: parte do ciclo da

marcha sem suporte de peso, expresso em segundos; (6) tempo de apoio:

parte do ciclo da marcha com suporte de peso, expresso em segundos; (7)

tempo _de duplo apoio: tempo correspondente aos dois periodos do ciclo da

marcha em que ambos 0s pés estdo em contato com o solo, expresso em
segundos.

As medidas de variabilidade da marcha consideradas neste estudo
foram: variabilidade da velocidade da marcha, variabilidade do comprimento do
passo, variabilidade do tempo do passo, variabilidade do tempo de oscilacao,
variabilidade do tempo de apoio e variabilidade do tempo de duplo apoio.
Essas medidas foram calculadas como coeficiente de variacdo (CV), que é a
razao entre o desvio padréo e a média, multiplicada por 100.

Em relagéo as propriedades clinimétricas, o sistema GAITRite® mostrou

alta validade concorrente quando comparado ao padrao-ouro (sistema
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tridimensional de analise de movimento), com CCI de 0,92 (tempo do passo) a
0,99 (velocidade, cadéncia e comprimento do passo) (WEBSTER; WITTWER;
FELLER, 2005). Além disso, apresentou excelente confiabilidade teste-reteste
em idosos, com CCI de 0,91 (velocidade), 0,82 (cadéncia) e 0,89 (comprimento
do passo) (MENZ et al., 2004).

2.2.4 Anédlise Estatistica

As patrticipantes foram divididas em dois grupos: com e sem medo de
cair. Essa distribuicdo foi baseada no resultado da Receiver Operating
Characteristic curve (curva ROC), que foi construida para determinar o ponto
de corte na FES-I, considerando a resposta a questao “A senhora tem medo de
cair?”, com sim = 1 e ndo = 0. O ponto de corte 6timo foi o valor que maximizou
a soma da sensibilidade e especificidade.

As variaveis categoricas foram apresentadas como porcentagens e as
variaveis continuas como médias e desvios padrdo. As diferencas entre os
grupos com e sem medo de cair nos dados clinicos, testes funcionais e
parametros da marcha foram determinadas por meio do teste qui-quadrado
para as variaveis categoricas, teste t independente para as variaveis continuas
com distribuicdo normal e teste de Mann-Whitney U para as variaveis continuas
sem distribuicdo normal. A normalidade das variaveis continuas foi avaliada
pelo teste de Kolmogorov-Smirnov.

A regressao logistica binaria foi usada para determinar quais variaveis
poderiam predizer o medo de cair em mulheres idosas com diabetes mellitus
tipo 2. Antes da analise de regresséo, foi realizada uma analise fatorial com
componente principal e rotacdo varimax em um conjunto de 13 parametros da
marcha. Essa analise foi conduzida para reduzir o niumero de parametros da
marcha ao formar subgrupos de novas variaveis, denominados fatores, que sao
nao correlacionados e que juntos explicam grande parte da variancia nos
dados. O objetivo foi eliminar a redundancia entre os parametros da marcha
fortemente correlacionados, o que poderia levar a estimativas incorretas na
analise de regressdo. A extragdo dos fatores foi baseada em autovalores

maiores que 1. Em seguida, o teste de Mann-Whitney U foi aplicado aos
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escores dos fatores para determinar quais fatores eram diferentes entre os
grupos com e sem medo de cair.

As variaveis com valor de p menor que 0,20 na andlise univariada
(dados clinicos, testes funcionais e fatores extraidos) foram inseridas na
andlise de regresséo logistica utilizando o critério forward para a entrada das
variaveis no modelo. A ordem de entrada das variaveis foi da mais significativa
para a menos significativa. O nivel de significancia de 0,05 foi adotado para a
permanéncia das variaveis no modelo final. Odds ratios (OR) com intervalos de
confianca de 95% (IC95%) foram calculados. A existéncia de multicolinearidade
entre as variaveis preditoras foi testada por meio do teste de correlacdo de
Spearman. A adequacdo do modelo multivariado foi avaliada pelo teste de
Hosmer-Lemeshow, no qual um resultado n&o significativo indica um bom
ajuste. Todas as andlises foram realizadas usando o software SPSS® versao

20, com nivel de confianca estabelecido em 5%.
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3 ESTUDOB

“Fatores associados com o medo de cair em idosos residentes na comunidade
com e sem diabetes mellitus: resultados do Estudo da Fragilidade em Idosos
Brasileiros (FIBRA-BR)”

3.1 Objetivo do Estudo

= Determinar quais fatores sociodemograficos, clinicos (doencas cronicas e
variaveis relacionadas a saude) e funcionais estdo associados com o medo

de cair em idosos da comunidade com e sem diabetes mellitus.

3.2 Meétodos

3.2.1 Delineamento do Estudo e Aspectos Eticos

Trata-se de um estudo observacional analitico do tipo transversal
subprojeto do Estudo da Fragilidade em ldosos Brasileiros (Rede FIBRA). O
estudo FIBRA foi um estudo transversal, multicéntrico, multidisciplinar e
epidemioldgico concebido para determinar a prevaléncia e os fatores
relacionados a sindrome da fragilidade em idosos brasileiros, de acordo com o
fendtipo de fragilidade criado por Fried et al. (2001). A Rede FIBRA foi liderada
por pesquisadores de quatro universidades publicas brasileiras (Universidade
do Estado do Rio de Janeiro — UERJ, Universidade Federal de Minas Gerais —
UFMG, Universidade Estadual de Campinas — UNICAMP e Universidade de
Sao Paulo — USP). Todos os voluntarios assinaram o termo de consentimento
livre e esclarecido antes da participacéo no estudo e os Comités de Etica em
Pesquisa das instituicdes envolvidas aprovaram a pesquisa. No polo UFMG, o
projeto foi aprovado sob o parecer n° ETIC 187/07 (ANEXO C).

3.2.2 Amostra

A amostra do estudo FIBRA foi selecionada por amostragem

probabilistica entre idosos da comunidade estratificados por sexo e idade com
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base nos dados do censo demogréfico realizado pelo Instituto Brasileiro de
Geografia e Estatistica (IBGE) no ano de 2000. Para o calculo amostral,
estipulou-se o valor de 5% de erro amostral para cidades com menos de
1.000.000 de habitantes e de 4% para cidades com mais de 1.000.000 de
habitantes, resultando em um tamanho de amostra de 385 e 601 individuos,
respectivamente. Foram acrescidos 30% a esses valores, prevendo possiveis
perdas e recusas. Sendo assim, estimou-se a amostra nacional do estudo
FIBRA em 7.983 idosos. Contudo, ao final da coleta de dados, a amostra foi
constituida por 8.608 idosos (VIEIRA, 2013). O efeito da estratificacdo amostral
foi testado, mas ndo foi significativo para o calculo das prevaléncias ou
estimativas da fragilidade. Todos os idosos foram avaliados por avaliadores
treinados no periodo de 2009 a 2010.

A é4rea de abrangéncia do estudo FIBRA envolveu 17 cidades,
escolhidas por conveniéncia dos coordenadores da pesquisa, com variados
indices de Desenvolvimento Humano (IDH) das cinco regides geogréaficas

brasileiras: Regido Norte: Belém (PA); Regido Nordeste: Parnaiba (Pl),

Fortaleza (CE), Santa Cruz (RN), Campina Grande (PB) e Recife (PE); Regido
Centro Oeste: Cuiabd (MT); Reqgido Sudeste: Belo Horizonte (MG), Juiz de
Fora (MG), Pocos de Caldas (MG), Rio de Janeiro (RJ), Botucatu (SP),
Ribeirdo Preto (SP), Barueri (SP), Campinas (SP) e Distrito de Ermelino

Matarazzo (SP); Regido Sul: Ivoti (RS). No entanto, o banco nacional final foi
composto por dados de 15 das 17 cidades. Foram excluidos os dados das
cidades do Rio de Janeiro (RJ) devido a modificagdo no método amostral e
Botucatu (SP) por incompatibilidade no formato do banco de dados (VIEIRA,
2013).

Os critérios de inclusdo foram: idosos de ambos os sexos, com idade 2
65 anos, residentes na comunidade e capazes de deambular com ou sem
dispositivo de auxilio a marcha. Os critérios de exclusdo foram: deficiéncia
cognitiva definida como um escore inferior a 17 pontos no MEEM (NERI,
ONGARATTO; YASSUDA, 2012), deficiéncias motoras e afasia devido ao
acidente vascular cerebral (AVC), déficits sensoriais severos que dificultassem
a comunicacéo, presenca de doenca de Parkinson no estagio avancado ou
com sintomas instaveis, estar acamado ou restrito a cadeira de rodas e

presenca de doenca em estagio terminal.
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De um total de 6.762 idosos que compuseram o banco de dados
nacional da Rede FIBRA com 15 cidades, 2.313 individuos foram excluidos das
andlises do presente estudo devido a auséncia de dados sobre diabetes e
pontuacdo da FES-I. Deste modo, a amostra final consistiu de 4.449 idosos,
qgue foram estratificados de acordo com o autorrelato do diagndostico médico de
diabetes mellitus: 3.594 (80,8%) sem diabetes e 855 (19,2%) com diabetes.

3.2.3 Variaveis e Instrumentos de Medida

O medo de cair foi avaliado pela versdo brasileira da FES-I
(CAMARGOS et al., 2010). Os participantes com escore < 23 na FES-I foram
classificados como “sem medo de cair’ e aqueles com escore = 23 como “com
medo de cair” (MOREIRA et al., 2016; DELBAERE et al., 2010).

Os possiveis fatores associados com o medo de cair em idosos com e
sem diabetes foram obtidos por meio de um inquérito multidimensional
padronizado (ANEXO D) aplicado na forma de entrevista aos participantes. As
variaveis foram agrupadas nos seguintes blocos investigativos:

(1) Dados sociodemograficos: Sexo (feminino/masculino), faixa etaria (65-74 e

= 75 anos), estado civil [casado(a) ou vivendo com um companheiro(a),
solteiro(a), divorciado(a) ou separado(a) e viavo(a)], nivel educacional
(analfabeto(a), 1-5, 6-11 e = 12 anos de escolaridade) e morar sozinho
(sim/n&o).

(2) Doencas crénicas: A presenca de doencas cronicas diagnosticadas por um

médico no ultimo ano foi baseada no autorrelato (sim/ndo). As seguintes
doencas foram investigadas: doenca cardiaca (angina, infarto do miocéardio ou
ataque cardiaco), hipertensdo, derrame/AVC/isquemia cerebral, artrite ou
reumatismo, doenca pulmonar (bronquite ou enfisema), depresséo e
osteoporose. Além disso, 0 nimero total de doencas cronicas foi registrado e
categorizado como 0, 1-2 e =2 3 doengas para os idosos sem diabetes e 1-2 e 2
3 doencas para os idosos com diabetes.

(3) Variaveis relacionadas a saude: Numero de medicamentos usados

regularmente nos ultimos trés meses (0, 1-2 e = 3 medicamentos), deficiéncia
auditiva (sim/ndo), deficiéncia visual (sim/ndo), autopercepcdo de saulde

(negativa/positiva) avaliada pela seguinte pergunta: “Em geral, o(a) senhor(a)
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J) “*

diria que a sua saude é7?” (participantes cujas respostas foram “regular”, “ruim”
e “muito ruim” foram agrupados na categoria autopercepg¢ao de saude negativa,
enquanto aqueles cujas respostas foram “muito boa” e “boa” compuseram a
categoria autopercepcao de saude positiva) (CONFORTIN et al., 2015), historia
de quedas nos ultimos 12 meses (sim/ndo), estado cognitivo avaliado pelo
MEEM - versdo de Brucki et al. (2003) (escore total - variavel continua), IMC
categorizado como baixo peso (IMC < 18,5 kg/m?), eutréfico (18,5 < IMC < 25,0
kg/m?), sobrepeso (25,0 < IMC < 30,0 kg/m?) e obeso (IMC = 30,0 kg/m?)
(WORLD HEALTH ORGANIZATION, 1997), sintomas depressivos avaliados
pela GDS-15 (ALMEIDA; ALMEIDA, 1999a), com ponto de corte de 5/6 (ndo
caso/caso) (HERRMANN et al., 1996) e nivel de fragilidade operacionalizado
pelo fendtipo de fragilidade (n&o fragil, pré-fragil e fragil) (FRIED et al., 2001).

(4) Medidas de capacidade funcional: A capacidade funcional foi avaliada por

dois questionarios de autorrelato: indice de Katz (LINO et al., 2008) e Escala de
Lawton (LAWTON; BRODY, 1969) e por duas medidas de desempenho: forca
de preensdo manual e teste de velocidade da marcha. Essas medidas foram

analisadas como variaveis continuas.

3.2.3.1 indice de Katz

A versdo brasileira do indice de Katz foi utilizada para avaliar as
atividades basicas de vida diaria (LINO et al., 2008). Esse instrumento possui
seis itens que avaliam o desempenho autorrelatado do individuo nas seguintes
atividades de autocuidado: (1) tomar banho; (2) vestir-se; (3) uso do vaso
sanitario; (4) transferéncia; (5) continéncia; (6) alimentacdo. Cada item do
questionario apresenta trés opcdes de resposta, classificadas como | =
independente ou D = dependente. Trés itens da escala apresentam duas
opcOes de resposta | e trés itens, duas opcdes de resposta D. Em cada item,
atribui-se 1 ponto quando a resposta dada pelo individuo for uma opcao
classificada como D. O escore total é obtido pela soma dos pontos e varia de 0
a 6 pontos. Escores mais baixos indicam maior independéncia. A consisténcia
interna dos itens da vers&o adaptada do indice de Katz para a populacdo idosa
brasileira apresentou alfa de Cronbach variando de 0,80 a 0,92 e a

concordancia entre observadores, no mesmo dia e com sete dias de intervalo,
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foi quase perfeita (kappa ponderado = 0,91) e substancial (kappa ponderado =
0,67), respectivamente (LINO et al., 2008).

3.2.3.2 Escalade Lawton

A Escala de Lawton foi utilizada para avaliar as atividades instrumentais
de vida diaria (LAWTON; BRODY, 1969). Foram considerados sete itens do
instrumento original, a saber: (1) usar o telefone; (2) uso de transporte; (3) fazer
compras; (4) preparo de alimentos; (5) tarefas domésticas; (6) uso de

medicacao; (7) manejo do dinheiro. O item “lavar roupa” foi excluido. Cada item

da escala apresenta trés opcdes de resposta com as seguintes pontuagoes: |
independente (3 pontos), A = necessidade de ajuda (2 pontos) e D =
dependente ou incapaz de realizar a tarefa (1 ponto). O escore total € calculado
pela soma dos pontos e, na versao usada pela Rede FIBRA, pode variar de 7 a
21 pontos. Escores mais altos indicam maior independéncia. O coeficiente de
reprodutibilidade da versdo original do instrumento foi de 0,96 para homens
(escala apenas com cinco itens, excluindo preparo de alimentos, tarefas
domésticas e lavar roupa) e de 0,93 para mulheres (escala completa com o0s
oito itens) (LAWTON; BRODY, 1969).

3.2.3.3 Teste de Velocidade da Marcha

Para a realizacdo do teste de velocidade da marcha, os participantes
foram orientados a deambular na velocidade usual e com o dispositivo de
auxilio a marcha (se necessario) por um percurso de 8,6 metros, usando seus
calcados habituais. Contudo, apenas o tempo gasto para percorrer 0os 4,6
metros centrais foi cronometrado. Foram desconsiderados os dois metros
iniciais e finais para fins de aceleracdo e desaceleracdo. Cada participante
realizou o teste por trés vezes e a média dos tempos, em segundos, foi usada
nas analises. O resultado do teste foi expresso em metros/segundo. O teste de
velocidade da marcha no percurso de 4,0 metros apresenta excelente
confiabilidade teste-reteste em idosos (CClI = 0,96) (PETERS; FRITZ;
KROTISH, 2013).
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3.2.4 Analise Estatistica

As variaveis categoricas foram apresentadas como frequéncia absoluta
e porcentagem, e as variaveis continuas como meédia e desvio padrdo. O teste
qui-quadrado e o teste de Mann-Whitney U foram usados para comparar as
variaveis categéricas e continuas, respectivamente, entre os participantes ndo
diabéticos com e sem medo de cair e entre os participantes diabéticos com e
sem medo de cair. Todas as variaveis continuas apresentaram distribuicdo néao
normal de acordo com o teste de Kolmogorov-Smirnov. OR nao ajustados com
IC95% também foram calculados. A analise de regresséo logistica binaria foi
utilizada para identificar os fatores associados com o medo de cair em idosos
com e sem diabetes. Foram criados dois modelos multivariados distintos.
Devido ao grande numero de fatores avaliados, a modelagem foi realizada
inicialmente em blocos. Foram considerados quatro blocos investigativos:
dados sociodemograficos, doencas cronicas, variaveis relacionadas a saude e
medidas de capacidade funcional. Variaveis com valor de p menor que 0,20 na
analise univariada foram incluidas no modelo de cada bloco. Foi utilizado o
critério backward, isto é, todas as variaveis foram incluidas no modelo de cada
bloco, seguida pela retirada de uma a uma, comecando com a variavel menos
significativa (maior valor de p). O nivel de significancia de 0,05 foi adotado para
a permanéncia das variaveis no modelo de cada bloco. Posteriormente, as
variaveis que permaneceram no modelo de cada bloco foram inseridas no
modelo global e novo ajuste foi realizado, utilizando novamente o critério
backward, permanecendo no modelo final apenas as varidveis com valor de p
menor que 0,05. Foi calculado o OR ajustado de cada fator com respectivo
IC95%. A adequagdo dos modelos multivariados foi avaliada pelo teste de
Hosmer-Lemeshow, onde um resultado n&o significativo indica um bom ajuste
do modelo. Todas as analises foram realizadas usando o software SPSS®

versao 20.0.
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Abstract

Background: Fear of falling is a common and potentially disabling problem among older adults. However, little is
known about this condition in older adults with diabetes mellitus. The aims of this study were to investigate the
impact of the fear of falling on clinical, functional and gait variables in older women with type 2 diabetes and to
identify which variables could predict the fear of falling in this population.

Methods: Ninety-nine community-dwelling clder women with type 2 diabetes (aged 65 to 89 years) were stratified
in two groups based on their Falls Efficacy Scale-International score. Participants with a score < 23 were assigned to
the group without the fear of falling (n=50) and those with a score 2 23 were assigned to the group with the fear
of falling (n=49). Clinical data included demographics, anthropometrics, number of diseases and medications,
physical activity level, fall history, frailty level, cognition, depressive symptoms, fasting glucose level and disease
duration. Functional measures induded the Timed Up and Go test (TUG), the five times sit-to-stand test (5-5TS) and
handgrip strength. Gait parameters were obtained using the GAITRite® system.

Results: Participants with a fear of falling were frailer and presented more depressive symptoms and worse
performance on the TUG and 5-5TS tests compared with those without a fear of falling. The group with the fear of
falling also walked with a lower velocity, cadence and step length and increased step time and swing time
variability. The multivariate regression analysis showed that the likelihood of having a fear of falling increased

134 times (OR 1.34, 95 % C1 1.11-161) for a one-point increase in the Geriatric Depression Scale (GDS-15) score
and 1.36 times (OR 1.36, 95 % Cl 1.07-1.73) for each second of increase in the TUG performance.

Conclusions: The fear of falling in community-dwelling older women with type 2 diabetes mellitus is associated
with frailty, depressive symptoms and dynamic balance, functional mobility and gait deficits. Furthermore, both the
GD5-15 and the TUG test predict a fear of falling in this population. Therefore, these instruments should be
considered during the assessment of diabetic older women with fear of falling.
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Background

Diabetes mellitus is a highly prevalent metabolic disease,
particularly in the elderly population [1]. According to
the International Diabetes Federation, 134.6 million
people (186 %) aged between 60 and 79 years were esti-
mated to have diabetes in 2013 [2]. This disease has det-
rimental effect on multiple organ systems that when
combined with the natural aging process and other age-
related conditions leads to poorer outcomes compared
to those without diabetes [2]. In addition, persons with
diabetes tend to have a faster aging process, which puts
them at a higher risk of developing frailty at an earlier age
[3]. The major cause of frailty is sarcopenia [4], which can
be defined as a progressive decline of skeletal muscle mass,
strength and quality associated with aging [5]. The factors
associated to the development of sarcopenia in persons
with diabetes include insulin resistance, glucose toxicity,
increased inflammatory cytokine levels, testosterone defi-
ciency and increased fat accumulation [4, 5]. Previous lon-
gitudinal study demonstrated that type 2 diabetes is
associated with an accelerated loss of leg muscle strength
and quality in community-dwelling older adults [6].

The literature reports that elderly population with
diabetes is at greater risk for microvascular (retinopathy,
nephropathy and neuropathy) and macrovascular (coron-
ary heart disease, cerebrovascular disease and peripheral
vascular disease) complications [7]. Diabetes in older
adults is also linked to reduced functional status, increased
risk of institutionalization and higher mortality [8]. More-
over, several studies have shown that older adults with
diabetes fall more often compared to their counterparts
without diabetes [9-11]. Reduced muscle strength, poor
balance and gait performance alterations have been associ-
ated with the history of falls in older adults with diabetes
[12]. In this sense, it could be speculated that such deficits
may also contribute to the emergence of fear of falling in
elderly diabetic patients.

Fear of falling can be defined as a low perceived self-
efficacy at avoiding falls during essential, nonhazardous
activities of daily living [13]. It is also considered a protect-
ive response since it allows the individuals to be more
conscious of their surroundings. However, an extreme fear
can lead to a restriction of activities, which may generate
serious long-term negative effects including physical
deconditioning, muscle atrophy, loss of postural control
and reduced social participation [14, 15].

Recently, Liu [16], in a cross-sectional study carried
out with 445 robust community-dwelling older adults
(265 years), demonstrated that fear of falling was associ-
ated with female gender, poor vision, arthritis, poor
performance on the Timed Up and Go (TUG) test,
depressive and anxiety symptoms and low self-perceived
well-being. Another recent study, using data of 742 par-
ticipants (265 years) from the Research Network Frailty in
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Brazilian Older People, found that history of falls, use
of seven or more medications, hearing impairment,
functional dependency in activities of daily living, re-
duced gait speed, poor self-rated health and depres-
sive symptoms were related to fear of falling [17].

Few studies have investigated fear of falling in popula-
tion with diabetes [11, 18]. For example, Bruce et al. [18]
found that the fear of falling and fear-associated activity
restricions were more common in participants with dia-
betes than normoglycemic controls. The authors sug-
gested that the increased prevalence of fear of falling in
individuals with diabetes could be explained by the excess
balance and mobility impairments, obesity, depression
and other diabetes-related complications.

In addition, several studies have shown that fearful older
adults adopt a more cautious gait pattern, characterized by
slower speed, shorter stride length and prolonged double
support time [19, 20]. Recently, a meta-analysis provided
evidence that the fear of falling is associated with an in-
crease in gait variability in older adults [21]. Additionally,
Park et al. [22] demonstrated that a group of older adults
with a fear of falling had a significantly worse performance
on functional tests - TUG and handgrip strength - com-
pared to those without a fear of falling. To our knowledge,
only one study has examined the relationship between the
fear of falling and gait data in patients with diabetes, and
found that the fear of falling was inversely correlated
with gait velocity and stride length (both r = —30) [23].
Furthermore, a recent narrative review pointed out that
little is known about fear of falling in older adults with
diabetes [5]. Thus, more studies are necessary to better
understand the effect of the fear of falling in the function-
ality of individuals with diabetes, since it is a common and
potentially disabling problem among older adults.

Therefore, the objectives of this paper were 1) to in-
vestigate the impact of the fear of falling on clinical,
functional and gait variables in older women with type 2
diabetes mellitus (DM?2) and 2) to determine which vari-
ables could predict the fear of falling in this population.

Methods

Study design and participants

A cross-sectional observational study was conducted in 99
elderly women with DM2. The participants were recruited
from the general community in the city of Belo Horizonte,
Brazil. The inclusion criteria were as follows: females aged
65 years or older with DM2, in use of hypoglycemic
medication, living independently in the community and
able to walk without assistance or walking-devices.
The exclusion criteria included cognitive impairment
detectable by the Mini-Mental State Examination consider-
ing the Brazilian cutoff points based on the degree of edu-
cation [24], neuropathic symptoms evaluated by the
Neuropathy Symptom Score [25] and neurclogical,
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orthopedic or rheumatic diseases that could affect
physical performance. The present study received ap-
proval from the Ethics Committee of the Universidade
Federal de Minas Gerais under process number ETIC
0144.0203000-10. All participants signed an informed
consent form before participation.

Data collection

Demographic data, health status and anthropometric
measures were collected. Recent blood exam records
were consulted regarding the participants’ fasting glu-
cose level The physical activity level was evaluated by
the Brazilian version of the Minnesota Leisure Time Ac-
tivities Questionnaire (MLTAQ) [26]. This questionnaire
is a valid instrument to estimate energy expenditure in
leisure time physical activity [27]. The MLTAQ-Brazil
presented adequate intra- and inter-rater reliability in
community-dwelling elders, with intraclass correlation
coefficient (ICC) of 911 and .777, respectively [26]. De-
pressive symptoms were assessed by the Brazilian version
of the Geriatric Depression Scale with 15 items (GDS-15)
[28]. The scores range from 0 to 15 points, with a higher
score indicating a more depressive state. The Brazilian
version of the GDS-15 is a valid tool for the detection of a
major depressive episode in older adults [29] and exhib-
ited good level of agreement in test-retest conditions
{(weighted Kappa = .64) [28]. The frailty level was opera-
tionalized by the phenotype created by Fried and co-
workers composed of five criteria: unintentional weight
loss, self-reported exhaustion, weakness, slow walking
speed and low physical activity [30]. In the present study,
the cutoff points used to define the presence or absence of
frailty in the following criteria - weakness, slow walking
speed and low physical activity - were those proposed
by Fried et al. [30]. Participants were classified as frail
if they presented three or more of the above-mentioned
criteria, pre-frail if they presented one or two criteria and
non-frail if they presented none of the criteria [30]. The
frailty phenotype demonstrated predictive validity for
adverse outcomes in older adults, such as falls, disability,
hospitalization and death [30].

Fear of falling assessment

The Brazilian version of the Falls Efficacy Scale-
International (FES-I) was used to assess the level of con-
cern about falls when performing 16 activities, from sim-
ple in-home activities to more demanding physical and
social activities [31]. Each item of the FES-I can be scored
from 1 (not at all concerned) to 4 (very concerned) [32].
The total score ranges from 16 to 64. The higher the
score, the more fearful the individual is about falling [32].
The fear of falling was also assessed when participants
were asked to respond to the yes or no question, “Are you
afraid of falling?” The cross-cultural adaptation of the FES-
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I to the Portuguese language (Brazil) in the community-
dwelling elderly population demonstrated adequate in-
ternal consistency (Cronbach’s alpha coefficient = .93) and
good intra- and inter-rater reliability of the total score
(ICC = 84 and 91, respectively) [31].

Functional tests

The TUG test measured the amount of time the partici-
pant required to stand up from an armless chair, walk
3 m, turn 180 return to the chair and sit down again
[33]. This test had concurrent validity of moderate to
high when correlated with Berg Balance Scale (r = -.81),
gait speed (r = —.61) and Barthel Index (r = —.78) and very
high intra- and inter-rater reliability (both ICC = .99) [33].
The five times sit-to-stand (5-5TS) test consisted of re-
cording the time needed to rise from a chair and return to
the seated position for five repetitions, as fast as possible,
with their arms folded across their chest [34]. The validity
of this test as a measure of functional strength was
supported by the correlation of 5-STS time with knee
extension force or torque (r=-48 to -57) [35]. Re-
garding the test-retest reliability of the 5-58TS, a sys-
tematic review summarized the findings of 10 studies
and found ICCs ranging from .64 to .96 (adjusted
mean = .81) [36]. Handgrip strength in the dominant
hand (mean of 3 trials) was obtained using the
JAMAR® dynamometer following the guidelines of
the American Society of Hand Therapists [37]. The
JAMAR® dynamometer presented acceptable concurrent
validity with known weights (r=.9998) [38] and excellent
test-retest reliability over a 12-week interval in apparently
healthy community-dwelling elders, with ICC of .954 and
912 for the left and right hands, respectively [39].

Gait assessment

Gait parameters were measured using a 574 m elec-
tronic walkway system (GAITRite*, CIR Systems, USA).
Gait velocity (cm/s), cadence (steps/min), step length
(em), step time (s), swing time (s}, stance time (s) and
double support time (s) were collected over six trials at
self-selected pace. Gait variability was assessed using the
coefficient of variation (CV) of each gait parameter (CV in
% = [standard deviation/mean] x 100). Participants started
walking 2 m before the carpet and continued 2 m
past the carpet to allow for initial acceleration and ter-
minal deceleration. Data from all trials were combined as
a single test. The GAITRite® system demonstrated high
concurrent validity relative to a gold standard (three-
dimensional motional analysis system) [40] and excellent
test-retest reliability in older people [41].

Statistical analysis
The participants were divided in two groups: those with
and those without a fear of falling. This distribution was
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based on a receiver operating characteristic (ROC) curve
that was constructed to determine the cutoff point of
the FES-I considering the answer to the question “Are
you afraid of falling?”, with yes =1 and no = 0. The opti-
mal cutoff point was the value that maximized the sum
of sensitivity and specificity. Categorical variables were
presented as percentages and continuous variables as
means and standard deviations. Group differences in
clinical data, functional tests and gait parameters were
determined using the chi-squared test for categorical
variables, the independent ¢ test for normally distributed
continuous variables and the Mann—-Whitney test for
skewed continuous variables.

A binary logistic regression model was conducted to
determine which variables could predict the fear of
falling in elderly women with diabetes. Prior to the
regression analysis, a factorial analysis with principal
component and varimax rotation was performed on a
set of 13 gait parameters. This was conducted to re-
duce the number of gait variables by forming sub-
groups of new variables, denominated factors, which
are uncorrelated and that together explain a large
portion of the variance in the data. The goal was to
eliminate redundancy between strongly correlated gait
parameters, which could lead to incorrect estimates in the
regression analysis. The extraction of factors was based on
eigenvalues greater than 1.0. The Mann—-Whitney test was
then conducted with the factor scores to determine which
factors were different between the groups with and with-
out the fear of falling.

Variables with a p-value less than .20 obtained using
the univariate analysis (clinical data, functional tests and
the factors extracted) were entered into the forward
stepwise logistic regression analysis. The order of en-
trance of the variables into the model was from the most
to the least significant. A significance level of .05 was
adopted for permanence of the variables in the final
model. Odds ratios (OR) with lower and upper 95 %
confidence intervals (95 % CI) were calculated. The exist-
ence of multicollinearity among the predictor variables
was tested with the Spearman’s correlation test. The
adequacy of the multivariate model was evaluated
using the Hosmer-Lomeshow goodness-of-fit test, where a
non-significant result signifies a good fit All analyses were
performed using the SPSS* software version 20.0, with the
level of confidence set at 5 %.

Results

The FES-I score of the sample ranged from 16 to 64
(242 +7.7). The area under the ROC curve was .896
(p < .05) and the 95%CI was .835 to .956. The cutoff point
was set at 23 (sensitivity = 70.1 % and specificity = 93.8 %).
Participants with a score < 23 were assigned to the group
without the fear of falling (n=50) and those with a
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score =23 were assigned to the group with the fear of
falling (n =49).

Table 1 shows the results of the univariate analysis.
The group with the fear of falling had a significantly
higher prevalence of frail individuals, demonstrated
more depressive symptoms and exhibited worse per-
formance on the TUG and 5-STS tests compared to the
group without the fear of falling. Additionally, participants
with a fear of falling walked slower, had lower cadence,
took smaller steps and exhibited higher step time and
swing time variability than those without a fear of falling.
Factorial analysis resulted in a Kaiser-Meyer-Olkin
measure, which determines the degree of intercorrel-
ation between variables and the adequacy of the fac-
tor analysis, of .783, indicating that the data were
adequate for the analysis. Likewise, Bartlett’s test was
significant (p <.001), indicating enough correlation be-
tween the response variables to proceed with the analysis.
Table 2 presents the results of the factorial analysis,
with two factors accounting for 79.2 % of the variance
in gait performance. The first factor accounted for
62.9 % of the variance and was heavily loaded with the
variables velocity, cadence, step length, step time, swing
time, stance time and double support time. This factor
was labeled “spatiotemporal”. The second factor
accounted for 16.3 % and was loaded only with gait
variability data. We labeled this factor as “variability”.
Only Factor 1 was significantly different between the
groups (Table 3). The group with fear of falling exhib-
ited lower Factor 1 score (-0.27 + 1.17) compared to
the group without fear of falling (0.26 £ 0.72; p = .032),
showing that those with fear of falling had worse
performance on the “spatiotemporal” domain.

Of the analyzed variables, eight had a p-value less than
.20 in the univariate analysis. All correlation coefficients
among the predictor variables were less than .50 (data
not shown), indicating an absence of multicollinearity.
The order of entrance of the variables into the multivari-
ate model was as follows: GDS-15, TUG, 5-STS, frailty
level, Factor 1, MLTAQ, number of comorbidities and
handgrip strength. Only two variables remained statisti-
cally significant at p < .05 and composed the final model:
GDS-15 and TUG (Table 4). The results showed that
the likelihood of having a fear of falling increased
1.34 times for a one-point increase in the GDS-15 score
and 1.36 times for each second of increase in the TUG
performance. The Hosmer-Lomeshow goodness-of-fit
test presented a p-value of .453, indicating that the
model had a good adjust.

Discussion

The current study revealed that the fear of falling in
community-dwelling older women with DM2 without
neuropathic symptoms is associated with a higher frailty
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Table 1 inical functional and gait variables between the
groups with and without a fear of falling
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Table 2 Rotated component matrix with varimax rotation of
the extracted gait factors

Variables Fear of falling pvalue
Yes (n=49) No (n=50)
Clinical Data
Age (years) 726+6.1 TIB+47 7587
Body mass index (kg/m?) 291 +45 294+ 432 B0®
Waist-to-hip ratio 10£0. 10401 825°
Number of comorbidities 42+18 36+15 055°
Number of medications 47420 45+ 21 399°
MLTAQ (keal'week) 7447 £9059 11730+ 12749 0517
Fall history 275°
Fallers, % 370 265
Non-fallers, 9% 630 735
Frailty level e
Frail, % 19.1 4.1
Pre-frail, % 638 59.2
Norefrail, % 17.1 36.7
MMSE (0-30) 66+ 26 262+ 28 963"
GD515 (0-15) 44+ 25 2723 D01
Fasting glucose (mg/dL) 1313£396 128014324 s07°
Disease duraton (years) 96+ 85 82+81 3587
Functional Tests
TUG (3 118+£37  102£17 003*
5-5T5 (s) 159+50 138+ 27 o1
Handgrip strength (kaf) 196+44 207440 180°
Gair Parameters
Vielocity [em/s) 10824216 1200 +£147 o1
Cadence (steps/min) N24£11.7 117076 023"
Step length em) 573479 615456 00254
Step time (s) 054+006  051+003 A1
Swing time (s) 042005 041+003 283"
Stance time (s) 066+000 062+005 083"
Double support time (s) 024+006  022+003 agr
Velocity CV (%) 45+ 19 42+ 21 2457
Step length OV (%) 35413 33+ 11 352
Step time CV (36) 37422 31415 045
Swing time CV (%) a5+ 24 3612 o2
Stance time CV (%) 36216 32+1B 073"
Double support time OV (% 86+ 44 80+32 4847

Data are expressed as mean + standard deviation unless otherwise spedfied
MLTAQ Minnesota Leisure Time Activities Questionnaire, MMSE Mini-Mental
State Examination, GDS-15 Geriatric Depression Scale with 15 items, TUG Timed
Up and Go test, 5-5T5 Five times sitto-stand test, CV Coefficient of varation
*Mann-Whitney test; “Independent t test; “Chisquare test

Ietatistical significance

Gait parameters Factor 1 - Factor 2 -
Spatiotempaoral Variahility

Velocity (cm/s) 281

Cadence (steps/min) 933

Step length (cm) £35

Step time (s) -S37

Swing time (s) - 740

Stance time (s) - 566

Double suppaort time (s) - 802

Velocity CV (%) -877

Step length OV (%) =760

Step time CV (%) ~-B877

Swing time CV (9) - 745

Stance time CV (%) -510

Double support time OV (3%) -.762

% of variance explained 629 163

CV Coefficient of varation

level, more depressive symptoms, worse performance on
functional tests (TUG and 5-STS) as well as alterations
in gait parameters, induding decreased velocity, cadence
and step length and increased variability of step time
and swing time. Factorial analysis was also able to iden-
tify one domain (spatiotemporal) with significantly worse
performance in participants with fear of falling. Add-
itionally, our results demonstrated that the GDS-15 and
TUG test predicted the fear of falling in this population.

Older adults with a fear of falling often avoid mobility
tasks, such as walking and reaching, which can lead to
the deterioration of physical capacities and consequently
result in frailty [42]. Prior study demonstrated a relation-
ship between the fear of falling measured with the FES-I
and frailty assessed with the Fried et al’s criteria in a
group of high-functioning persons aged 65 to 70 years
[43]. The authors observed that vulnerable participants
(1 or more frailty criteria) had a reduced fall-related self-
efficacy compared with robust participants (no frailty
criterion), and concluded that the fear of falling may be

Table 3 Comparison of the two factors between the groups
with and without a fear of falling

Factors Fear of falling p-value
Yes (n=49) Na (n =50)
Factor 1
Spatiotemporal 027+ 117 026+ 0.72 03z
Facror 2
Variability =007 + 096 007 + 1.04 389"

Data are expressed as mean + standard deviation
*Mann-Whitney test; "Statistical significance
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Table 4 Final mods| of the binary logistic regression

Variables Odds ratio 95 % Confidence interval p-value
Lower bound Upper bound

GD%15 134 1m 161 003

TUG 135 .07 1.73 maz2

G515 Geratric Depression Scale with 15 items, TUG Timed Up and Go test

an important pathway leading to frailty [43]. As far as
we know, our study is the first to show an association
between the fear of falling and frailty in older adults with
diabetes. We found a significantly higher percentage of
frail participants in the group with the fear of falling
(19.1 %) compared with the group without the fear of
falling (4.1 %). It is important to point out that the frailty
phenotype has five components, of which physical activ-
ity level and handgrip strength were similar between
groups; thus, the presence of the other criteria such as
weight loss, exhaustion and gait slowness may have con-
tributed to the greater prevalence of frailty among elderly
women with diabetes and fear of falling. This supposition
seems to be plausible since we found a lower gait velocity
in the elderly women with a fear of falling in comparison
with those without a fear of falling when using the
GAITRIte" system to assess gait parameters.

The GDS-15 is a scale used to screen for depressive
disorders in older adults, and a cut-off point of 5/6
(non-case/case) has been recommended [44]. Although
both groups had average GDS-15 scores below six
points, suggesting absence of depressive disorders, the
group with the fear of falling presented a significantly
higher GDS-15 score, which means more depressive
symptoms. In addition, 33 % and 8 % of the participants
with and without a fear of falling, respectively, had
depressive disorders (GDS-15 =6 points; p =.002). The
link between depressive issues and the fear of falling
had been previously demonstrated in various studies
[16, 17, 45]. For instance, Malini et al. [17] found that
depressive symptoms assessed by the GDS-15 were
associated with the fear of falling measured by the FES-I
(OR 1.68, 95 % CI 1.07-2.63). Thus, our results support
current knowledge and provide new insight regarding
the existence of a relationship between symptoms of
depression and the fear of falling in elderly individuals
with diabetes. Importantly, Munshi et al. [46] found that
depressive symptoms and the fear of falling were associ-
ated with executive dysfunction in older adults aged
70 years or older with DM2. Executive functions are
mental processes that enable us to plan, focus attention,
remember instructions and judge multiple tasks success-
fully [47]. Those are critical functions for performing day-
to-day activities. Thus, it is essential to identify elderly
with diabetes who are afraid of falling and with symptoms
of depression and apply appropriate interventions in order
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to prevent executive dysfunction and, consequently, func-
tional decline.

The present study also found an association between
the fear of falling and decreased performance on func-
tional tests. Of the tests investigated, the TUG and the
5-5TS were significantly different between the groups of
diabetic elderly women with and without a fear of fall-
ing. Similarly, a recent study found that both the TUG
and 5-STS tests could discriminate a group of elderly
women highly concerned about falls (FES-I score > 20)
from an age- and body mass index-matched group of
elderly women with low concerns about falls (FES-I
score < 20) [48]. The TUG is a quick and practical test
designed to evaluate overall performance of the lower
limbs, functional mobility and dynamic balance [49]. Re-
cently, Liu [16] and Park et al. [22] also found that older
adults with a fear of falling (without a specific disease)
spent more time performing the TUG test compared
with those without a fear of falling. According to a
meta-analysis, elderly individuals aged between 70 and
79 years, which corresponds to the average age of our
groups (726 and 71.8 years), should perform the TUG
test in 9.2 seconds (normal range = 8.2-10.2) [50]. In
our study, both groups performed poorly on the TUG
test, with one group at the borderline of the normal
range (10.2 seconds) and the other with an average time
higher than the upper value of the normal range
(118 seconds), which may be related to diabetes. Previ-
ous studies demonstrated that older adults with DM2
have performed pootly on the TUG test than control
subjects [9, 51]. The TUG performance of community-
dwelling older adults is influenced by a number of fac-
tors, such as lower-limb musde strength, balance, reac-
tion time, vision, health status and cognitive function
[52]. Impairments commonly seen in individuals with
diabetes may justify the lower performance on the TUG
test by the diabetic elderlies. In addition, our results
revealed that the presence of fear of falling could have
worsened the TUG performance. The group with fear of
falling showed an average TUG time of 11.8 seconds,
which was 13.6 % higher in comparison with the group
without a fear of falling (10.2 seconds). Therefore, fear
of falling is an important variable to be considered when
assessing the TUG test in older women with DMZ2.

Traditionally, the 5-5TS test is considered a functional
measure of muscle strength from the lower limbs [53].
Nonetheless, a previous study showed that older individ-
uals with balance dysfunction had significantly longer 5-
STS time than older control individuals, suggesting that
the 5-STS test is also a measure of dynamic balance in
older adults [54]. A cut-off score of 14.2 seconds was
established to identify older adults with balance dysfunc-
tion [54]. In the present study, only the group with the
fear of falling exhibited an average time of the 5-STS test
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above the cut-off score cited (15.9 seconds). Thus, our
results clearly demaonstrate that elderly women with dia-
betes and fear of falling have a poor functional capacity
and present lower-limb muscle strength and dynamic
balance deficits, which may negatively spiral toward a
loss of confidence, activity avoidance, physical frailty,
falls and a loss of independence [14].

Our results also provide original and detailed informa-
tion on gait performance of elderly women with diabetes
who are afraid of falling. In particular, the fear of falling
was associated with decreased gait velocity, cadence and
step length in addition to reduced spatiotemporal gait
performance (Factor 1). Conversely, in a cross-sectional
study with 34 patients with diabetes (67.6 +9.2 years),
Kelly et al. [23] found no difference in gait velocity and
stride length across fear of falling levels. These seemingly
conflicting findings might be related to differences in
characteristics of the samples and the classification of the
participants. In their study, eligible subjects were men and
women aged 45 years or older with a medical diagnosis of
type 1 or type 2 diabetes mellitus. In addition, their partic-
ipants were classified as having a low, moderate or high
concern about falling. Another likely explanation for their
non-significant gait comparisons could be the limited stat-
istical power associated with the small sample size.

The average gait velocity of the group with the fear of
falling was 108.2 cm/s, which was approximately 10 %
slower (difference of 11.9 cm/s) than those without the
fear of falling (120.1 em/s). According to Brach et al.
[55], the clinically meaningful change for gait velocity in
older adults is 415 em/s for a small change and
10.38 am/fs for a substantial change. Therefore, the dif-
ference observed between our groups is substantial and
merits consideration since decreased gait velocity was
found to be a consistent risk factor for disability, cogni-
tive impairment, institutionalization, falls and mortality
in community-dwelling older adults [56].

Gait variability refers to the fluctuation in a gait meas-
ure from one step to the next and is thought to repre-
sent disruption in intrinsic motor or postural control
during walking [57]. There is a general supposition of an
inverse relationship between gait variability and gait
stability [21]. Thus, high gait variability reflects an
inefficient gait control and an unstable gait pattern. In
our study, the fear of falling was associated with greater
variability in step time and swing time. Previous research
demonstrated that greater variability in step time was
independently associated with poorer executive function
in older adults (72.0 +7.0 years), after adjusting for several
confounders, including gait velocity [58]. Additionally, a
prospective cohort study conducted with 597 participants
(80.5+ 54 vyears) over a mean follow-up period of
20 months, found that increased swing time variability
predicted fall risk and injurious falls [59]. These results
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indicate that an increase in step time variability and/or
swing time variability is a marker of health-related adverse
outcomes in older populations, including seniors with dia-
betes as supported by our findings. Although the Factor 2
(variability) was similar between groups, step time and
swing time variability did differ between groups. It is
important to emphasize that the factor is formed by the
variables that present strong correlation with each other
and calculated taking into account the weighted average
of the items that compose the factor [60]. Therefore, it is
possible to observe different results when analyzing
individual variables and variable groupings (Le. factors).

In the present study, there was no association of fall
history and age with the fear of falling. Surprisingly,
these associations in the literature are inconclusive,
which may be partly explained by different population
characteristics and methods or concepts used to define
the fear of falling. Recently, an updated systematic re-
view whose objectives were to identify additional risk
factors for the fear of falling in community-dwelling
older adults and analyze those previously mentioned,
found a relationship not as robust as expected between
the history of falls and the fear of falling [61]. Of the
studies identified between 2006 and 2013, 13 presented
a significant association between the history of falls and
different fear of falling-related constructs, while nine
studies exhibited a non-significant association [61]. On
the other hand, the relationship between age and fear of
falling-related constructs presented an inverse pattern,
with eight and 13 studies showing significant and non-
significant associations, respectively [61]. Therefore, it
appears that fall history and age are not strongly associ-
ated with a fear of falling in older individuals.

According to the multivariate analysis, the wvariables
that predicted the fear of falling in our study were the
GDS-15 and TUG test This finding is in agreement with
previous studies that also demonstrated that depressive
symptoms and TUG performance predicted the fear of
falling in older adults [16, 62]. Our results revealed that
the increase of one unit in the GDS-15 and TUG test
was associated with a 34 % and 36 % higher chance of
having a fear of falling, respectively. Depressive symp-
toms may lead the individual to a less-confident state
about his/her physical ability and may become more
afraid of falling [45]. On the other hand, the TUG test
involves a series of motor tasks requiring integration of
the motor, sensory and cognitive systems important for
daily activities and independent mobility [33]. Thus, a
fear of falling may arise when the individual recognizes
deficits in any of these systems. This result is very rele-
vant for clinical practice. Both the GDS-15 and TUG
test are simple assessment tools that could help health-
care professionals identify older women with DM2 who
are at risk for a fear of falling and, consequently, refer
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them to appropriate interventions aimed at reducing fear
of falling.

This study has some limitations that should be taken
into consideration. First, sample selection was based on
convenience; thus, the generalization of the results is
limited. Second, the cross-sectional design prevents any
conclusion about the chronology and the causality of the
associations found. Therefore, longitudinal studies are
required to clarify the actual causes and consequences of
the fear of falling in older individuals with diabetes. Third,
diabetes diagnosis was based on self-report. Nevertheless,
this has been found to be a reliable method of determining
the presence of the disease [63]. In addition, all partici-
pants reported the use of hypoglycemic medication, which
could have reduced the potential bias related to the
diagnosis. Fourth, this study examined the factors associ-
ated with the fear of falling solely in women. According to
a recent systematic review, the female gender is strongly
associated with the fear of falling in community-dwelling
older adults [61]. However, it would be interesting to
expand our findings to elderly men with DM2. Lastly,
although we excluded the participants based on neuro-
pathic symptoms, the peripheral nerve function test
was not conducted. Thus, the exact contribution of this
factor on the fear of falling in our sample could not be
verified. Nevertheless, a prior study found no correlation
between the level of peripheral neuropathy and the
concern about falling in individuals with diabetes [23].

Despite these limitations, our study has some strong
hallmarks. We have established a specific cut-off point
to differentiate between those with and without a fear of
falling for the community-dwelling elderly population
with DM2. This is suitable since using the same cut-off
point of other populations with distinct health condi-
tions could lead to different results. Furthermore, our
participants were submitted to a comprehensive assess-
ment and various gait parameters were obtained through
a gait analysis system widely used in clinical and re-
search settings that allows the register of gait data with
great precision. Therefore, several potential variables
that could influence the fear of falling in seniors with
diabetes were investigated.

Conclusions

As far as we are aware, this is the first study that exam-
ined the impact of the fear of falling on a number of
clinical, functional and gait variables in community-
dwelling older women with type 2 diabetes mellitus. Our
results demonstrated that the fear of falling in this popu-
lation is related to frailty, depressive symptoms and
dynamic balance, functional mobility and gait problems.
In addition, multivariate analysis showed that increases
in GDS-15 and TUG scores are associated with a greater
likelihood of having a fear of falling. Therefore, these
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instruments should be considered during the evaluation
of older women with diabetes and fear of falling.
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the growing number of older adults will certainly increase the demands
over the national healthcare systems.

Falling is a common problem in the older population with various
harmful physical and psychosocial consequences that can impair quality
of life (Hoang et al., 2016). One of the most frequent psychological con-
sequences of falls is the fear of falling (FoF), defined as low perceived
self-efficacy or confidence at avoiding falls during essential, nonhazard-
ous activities of daily living (Tinetti et al,, 1990). However, older
adults with no history of previous falls may also present FoF
(Hadjistavropoulos et al., 2011). The prevalence of FoF ranges from 21
to 85% among older adults living in community who had experienced
falls and 33 to 46% in those who had not fallen (Kumar et al., 2014).
The literature reports that, in the long term, the FoF is linked to several
negative outcomes, including activity avoidance or restriction, loss of
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muscle strength, deconditioning, decreased postural control, poor per-
ceived health, depression, feelings of helplessness and social isolation
(Peel, 2011; Delbaere et al., 2004).

Diabetes mellitus is a growing health condition worldwide,
particularly in older adults (Moreira et al., 2016b). According to the
International Diabetes Federation (2015), the number of people aged
between 65 and 79 years with diabetes was 94.2 million in 2015 and
is expected to reach 200.5 million by 2040. Previous studies have dem-
onstrated that diabetes is associated with increased prevalence of FoF
(Bruce et al., 2015; Roman de Mettelinge et al., 2013; Tander et al,,
2015). Balance and mobility impairments, obesity, depression and dia-
betes-related complications have been pointed out as potential factors
for increased prevalence of FoF in diabetic individuals (Bruce et al.,
2015).

Several studies have investigated the factors associated with FoF in
community-dwelling older adults (Chang et al, 2016; Malini et al.,
2016; Liu, 2015; Oh et al., 2015; Kumar et al., 2014; Mane et al,, 2014;
Kim and So, 2013). Nevertheless, these studies were conducted with
older populations in general, ie. both diabetic and non-diabetic older
adults were included. To our knowledge, only two studies have exam-
ined variables associated with FoF in older adults with diabetes, and
their limitations include the small sample sizes and the selection of par-
ticipants based on convenience (Moreira et al., 2016a; Tander et al.,
2015). Furthermore, no prior study has investigated the factors associat-
ed with FoF in those without diabetes.

Therefore, we conducted a large-scale study to determine which
sociodemographic, clinical (chronic diseases and health-related vari-
ables) and functional factors are associated with FoF in non-diabetic
and diabetic older adults. Such knowledge could help health care pro-
fessionals to identify earlier those who are at risk for developing FoF
and, therefore, refer them to appropriate therapeutic approaches.

2. Material and methods
2.1. Study design and participants

This was a cross-sectional observational study resulting from the
Frailty in Brazilian Older People Study (FIBRA-BR). The FIBRA study
was a cross-sectional, multicenter, multidisciplinary and epidemiologi-
cal study designed to determine the prevalence and associated factors
related to the frailty syndrome among Brazilian older adults, according
to the Fried et al.'s frailty scale (Fried et al., 2001). The FIBRA study in-
cluded 15 cities from all five Brazilian geographical regions with diverse
human development indexes. The cities were chosen by the conve-
nience of research coordinators and the sample in each city was selected
according to probabilistic sampling strategy among community-dwell-
ing older adults stratified by sex and age. Participants with missing
data on self-reported diabetes mellitus diagnosis and the Falls Efficacy
Scale-International (FES-1) score were excluded from the analyses.
Fig. 1 describes the flow chart of the participants through the study. Of
the 4449 older adults analyzed in this study, 855 (19.2%) reported hav-
ing a physician diagnosis of diabetes mellitus (Fig. 1).

The inclusion criteria were as follows: men and women aged
65 years or older, living in the community and able to ambulate with
or without walking aids. The exclusion criteria were cognitive impair-
ment defined as ascore below 17 on the Mini-Mental State Examination
(MMSE) (Brucki et al., 2003), motor impairments and aphasia due to
stroke, severe sensory deficits that could hamper the communication,
presence of Parkinson's disease in advanced stage or with unstable
symptoms, being bedridden or restricted to a wheelchair and presence
of terminal illness. All participants signed the informed consent form
before participating in the study and the ethics committees of the four
universities involved in the FIBRA study approved the research.

Sample
n=6762

Exclusion
n=2313

(1) Without information on diabetes diagnosis

but with FES-I data (n = 6)

(2) With information on diabetes diagnosis but
without FES-I data (n = 1713)

(3) Without information on diabetes diagnosis
and FES-I data (n = 594)

Analyzed
n=4449

Non-diabetic older adults
n=23594

With fear of falling
n=1928

Without fear of falling
n = 1666

Diabetic older adults
n= 8§55

With fear of falling
n=320

Without fear of falling
n=335

Fig. 1. Study flow chart.



58

BS. Moreira et al. / Experimental Gerontology 89 (2017) 103-111 105

2.2. Data collection

The older adults were recruited at home and invited to participate.
Data were collected from 2009 to 2010 by extensively trained research
assistants using a standard multidimensional questionnaire created
by the research coordinators containing questions about socio-
demographic characteristics and chronic diseases in addition to valid
and reliable scales and questionnaires that had been cross-culturally
adapted for use in Brazilian older adults. Moreover, anthropometric
measures such as body mass and height were obtained to determine
the body mass index (BMI). For assessment of body mass, it was used
a portable digital scale and an inelastic tape measure was used to mea-
sure the older adults’ height. The performance on functional tests was
also assessed.

22.1. FoF

FoF was assessed by the FES-I (Camargos et al., 2010). This scale as-
sesses participants' concern about falls when performing 16 activities,
from basic to more demanding activities. Self-perceived efficacy in com-
pleting each activity is rated on a four-point Likert scale (1 = not at all
concerned to 4 = very concerned) (Yardley etal., 2005). The total score
ranges from 16 to 64. The higher the score, the more fearful the individ-
ual is about falling (Yardley et al., 2005). In the present study, partici-
pants with a score < 23 on the FES-I were classified as without fear of
falling and those with a score > 23 as with fear of falling (Delbaere et
al, 2010; Moreira et al., 2016a).

2.2.2. Sociodemographic data

The sociodemographic data included sex (male and female), age
group (65-74 and 275 years), marital status (married or living with
partner, single, divorced or separated and widower or widow ), educa-
tional level (illiterate, 1-5, 6-11 and =12 years of schooling) and living
alone (yes/no).

22.3. Chronic diseases

The presence of chronic diseases diagnosed by a physician within
the last year was based on self-report (yes/no). The following diseases
were investigated: diabetes mellitus, cardiac disease (angina, myocardi-
al infarction or heart attack), hypertension, stroke or cerebral ischemia,
arthritis or rheumatism, pulmonary disease ( bronchitis or emphysema),
depression and osteoporosis. Moreover, the total number of diseases
was registered and categorized as 0, 1-2 and =3 diseases for non-dia-
betic participants and 1-2 and 23 diseases for diabetic participants.

22.4. Hedlth-related variables

The health-related variables included the number of medications
used regularly in the last three months (0, 1-2 and 2 3 medications),
hearing impairment (yes/no), visual impairment (yes/no), health self-
perception (negative/positive) assessed by asking “In general, how
would you say your health is?” (the responses “regular”, “poor” and
“very poor” composed the category “negative health self-perception”,
whereas the responses “excellent”, “very good” and “good” composed
the category “positive health self-perception™), fall history in the
previous 12 months (yes/no), cognitive status assessed by the MMSE
(total score) (Brucki et al., 2003), BMI categorized as underweight
(BMI < 18.5 kg/m?), eutrophic (18.5 < BMI < 25 kg/m?), overweight
(25 < BMI < 30 kg/m?) and obese (BMI > 30 kg/m?) (World Health
Organization, 1997), depressive symptoms assessed by the GDS-15
(Almeida and Almeida, 1999), with a cut-off point of 5/6 (non-case/
case) (Herrmann et al.,, 1996) and frailty level operationalized by the
Fried et al.'s scale composed of five criteria: unintentional weight loss,
self-reported exhaustion, low physical activity level, weakness and
slowness (Fried et al., 2001). In the current study, the cutoff points
used to define the presence or absence of frailty in the following criteria
- low physical activity level, weakness and slowness - were those de-
scribed by Fried et al. (2001). Participants were classified as frail if

they had three or more of these criteria, pre-frail if they had one or
two criteria and non-frail if they had none of them (Fried et al., 2001).

2.25. Functional capacity measures

Functional capacity was assessed using self-reported question-
naires: Katz Index (Lino et al,, 2008) and Lawton Scale (Lawton and
Brody, 1969), and performance measures: handgrip strength and gait
speed. The Katz Index assesses the independence in basic activities of
daily living (ADL) (Lino et al., 2008). The total score of this instrument
ranges from 0 to 6, with lower scores indicating greater independence
in ADL. On the other hand, the Lawton Scale assesses independence
in instrumental activities of daily living (IADL) (Lawton and Brody,
1969). The total score ranges from 7 to 21, with higher scores indicating
greater independence in [ADL Handgrip strength of the dominant hand
(mean of three trials) was obtained using the Jamar® dynamometer fol-
lowing the American Society of Hand Therapists recommendations
(Fess, 1992). Gait speed was obtained by dividing the distance walked
(4.6 m) by the time (in seconds) taken to cover this distance. The
study protocol incorporated a distance of two meters for acceleration
and deceleration purposes. The participants were asked to walk in
their self-selected speed using their usual footwear and walking aid
(if necessary). Each participant performed the test for three times, and
the mean value was used for data analysis.

2.3. Statistical analysis

Categorical variables were presented as absolute frequency and per-
centage, and continuous variables as mean and standard deviation. The
chi-squared test and the Mann-Whitney U test were used to compare
the categorical and continuous variables, respectively, between the par-
ticipants with and without FoF. All continuous variables presented non-
normal distribution according to the Kolmogorov-Smirnov test. Non-
adjusted odds ratios (OR) with 95% confidence intervals (95% Cl) were
also calculated. A binary logistic regression analysis was used to identify
the factors associated with FoF in older adults with and without diabe-
tes. Two distinct multivariate models were created. Due to the large
number of factors assessed, the modeling was initially performed in
blocks: sociodemographic data, chronic diseases, health-related vari-
ables and functional capacity measures. Variables with p-value <0.20
in the univariate analysis were included in the model of each block. It
was used the backward criterion, that is, all variables were included in
the model of each block, followed by the withdrawal of one by one,
starting with the least significant variable (higher p-value). A signifi-
cance level of 0.05 was adopted for permanence of the variables in the
model of each block. Subsequently, the variables that remained in the
maodel of each block were entered into the global model and new adjust-
ment was conducted, again using the backward criterion, remaining in
the final model, only the variables with p-value <0.05. The adjusted
OR of each factor was calculated with its respective 95% CL The adequa-
cy of the multivariate models was assessed using the Hosmer-
Lemeshow test, where a non-significant result indicates a good adjust-
ment. All analyses were performed using SPSS® software version 20.0.

3. Results
3.1. Factors associated with FoF in non-diabetic older adults

A total of 3594 older adults without diabetes mellitus (73.5 +
6.5 years; 66.1% women) participated in this study. Of this total, 1928
(53.6%) had FoF and 1666 (46.4%) had no FoF. Table 1 provides the char-
acteristics of the non-diabetic population and the comparison of
sociodemographic data, chronic diseases, health-related variables and
functional capacity measures between the groups with and without
FoF. There was a significant difference in all variables investigated,
with the exception of living alone (p = 0.918). Factors associated with
significantly higher odds of FoF on the univariate analysis were: female
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Table 1

Univariate associations between fear of falling and sociodemographic data, chronic diseases, health-related variables and functional capacity measures in older adults without diabetes

mellitus (n = 3594),

Variables Total Fear of falling OR (95% C1) p-Value
(n = 3594) Yes No
(n = 1928) (n = 1666)

Sododemographic data
Female, n (%) 2377 (66.1) 1471 (76.3) 906 (54.4) 270(2.34-311) =0.001
Age group, n (%)

275 years 1369 (38.1) 786 (40.8) 583 (35.0) 128 (1.12-146) =0.001
Marital status, n(%)

Married,living with partner 1704 (47.5) 810(42.1) 894 (53.7) 1.00 =0.001

Single 401 (11.2) 230(11.9) 171 (10.3) 148 (1.19-1.85)

Divorced/separated 239 (6.7) 114 (5.9) 125 (7.5) 1.01 (0.77-1.32)

Widower/widow 1247 (34.7) 772 (40.1) 475 (28.5) 1.79 (1.55-2.08)
Education level, n (%)

Hliterate 707 (19.7) 424 (22.0) 283 (17.0) 1.79(1.37-232) =0.001

1-5 years 1825 (50.8) 991 (51.4) 834 (50.1) 142 (1.12-1.79)

G-11 years 729 (20.3) 362 (18.8) 367 (22.1) 118 (0.91-1.53)

212 years 331(9.2) 151 (7.8) 180 (10.8) 1.00
Living alone, n (%) 492 (13.7) 265 (13.8) 227 (13.6) 1.01 (0.83-1.22) 0.918
Chronic diseases
Cardiac disease, n (%) 507 (14.1) 308 (16.0) 199 (12.0) 1.40 (1.16-1.70) <0001
Hypertension, n (%) 1869 (52.0) 1065 (55.2) 804 (48.3) 1.32(1.16-1.51) =0.001
Stroke, n (%) 184 (5.1) 124 (6.4) G0 (3.6) 1.84 (134-2.52) =0.001
Arthritis or rheumatism, n (%) 1007 (28.1) G52 (33.9) 355 (21.4) 1.89 (162-2.19) =0.001
Pulmonary disease, n (%) 248 (6.9) 150 (7.8) 98 (5.9) 1.35(103-1.75) 0.026
Depression, n (%) 533 (14.8) 362 (18.8) 171 (10.3) 2,02 (166-2.45) =0.001
Osteoporosis, n (%) 737 (20.6) 491 (25.6) 246 (14.8) 1.98 (167-2.35) =0.001
Number of diseases, n (%)

1} 953 (26.5) 424 (22.0) 529 (31.8) 1.00 =0.001

1-2 1949 (54.2) 1026 (53.2) 923 (55.4) 1.39(1.19-1.62)

23 G692 (19.3) 478 (24.8) 214 (12.8) 279(2.27-342)
Health-related variables
Number of medications, n (%)

1} G05 (16.9) 260(13.5) 345 (20.8) 1.00 =0.001

1-2 1610 (44.9) 825(42.8) 785 (47.3) 1.39(1.15-168)

23 1370 (38.2) 842 (43.7) 528 (31.8) 212 (1.74-257)
Hearing impairment, n (%) 879 (24.5) 526(27.3) 353 (21.2) 1.40 (1.19-1.63) =0.001
Visual impairment, n (%) 1630 (45.4) 990 (51.4) G40 (38.5) 1.69 (1.48-1.93) =0.001
Negative health self-perception, n (%) 1686 (47.0) 1077 (56.0) 609 (36.6) 221 (1.93-253) =0,001
Falls in the previous 12 months, n (%) 1003 (28.1) G52 (34.1) 351 (21.2) 1.92 (1.65-2.23) =0.001
MMSE*, mean + SD 242 + 34 238 £ 34 247 £ 32 092 (0.90-094) =0.001
BMI (kg/m?), n (%)

Underweight (BMI < 18.5) 115(3.2) 69 (3.6) 46(2.8) 154 (1.05-227) =0.001

Eutrophic (18.5 < BMI < 25) 1302 (36.5) G42 (33.7) GGO (39.8) 100

Overweight (25 = BMI = 30) 1386 (38.9) 720(37.8) GG6 (40.2) 1.11(0.95-129)

Obese (BMI = 30) 761 (21.4) 476 (25.0) 285(17.2) 1.72 (1.43-2.06)
Depressive symplomsl" n (%) 3112 (B6.6) 1732 (89.8) 1380 (82.8) 1.83(1.51-223) =0.001
Frailty level, n (%)

Non-frail 1426 (39.7) 591 (30.7) 835 (50.1) 1.00 =0.001

Pre-frail 1882 (524) 1108 (57.5) 774 (46.5) 202 (1.76-233)

Frail 286 (8.0) 229(11.9) 57(3.4) 568 (4.17-7.73)
Functional capacity measures
Katz Index‘, mean + SD 02405 02 +07 01401 246 (2.00-3.02) =0.001
Lawton Scale?, mean + SD 195 4+ 24 190 + 28 202+ 17 0.77 (0.74-0.80) =0.001
Handgrip strength (kgf), mean 4+ SD 235 4+ 100 208 + 88 26.5 £+ 103 094 (0.93-095) =0.001
Gait speed (m/s), mean + SD 09+ 03 08 +03 10+ 03 013 (0.10-017) =0.001

OR, odds ratio; 1, confidence interval; MMSE, Mini-Mental State Examination; SD, standard deviation; BMI, body mass index.
+ Mini-Mental State Examination ranges from 0 to 30 where higher scores indicate better cognitive performance,
" The cutoff point of 6 on the 15-item Geriatric Depression Scale (GDS-15) was used to define the presence of depressive symptoms,
© Katz Index ranges from 0 to 6 where lower scores indicate higher independence in basic activities of daily living.

gender, age > 75 years, being single and widower /widow, low educa-
tional level (illiterate and 1-5 years of schooling), cardiac disease,
hypertension, stroke, arthritis or rheumatism, pulmonary disease, de-
pression, osteoporosis, having 1-2 and =3 diseases, taking 1-2 and 23
medications, hearing and visual impairments, negative health self-
perception, fall history in the previous 12 months, underweight and
obesity, depressive symptoms, pre-frailty and frailty and a higher Katz
Index score. On the other hand, higher MMSE and Lawton Scale scores,

Lawton Scale ranges from 7 to 21 where higher scores indicate higher independence in instrumental activities of daily living.

handgrip strength and gait speed were associated with significantly
lower odds of FoF.

According to the results from the logistic regression analysis, the
factors independently associated with increased odds of FoF in non-
diabetic older adults were: being female, having arthritis or rheumatism
and depression, presenting visual impairment and negative health self-
perception, falling in the previous 12 months, being obese, having
depressive symptoms, being frail and a higher Katz Index score.
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Furthermore, higher Lawton Scale score, handgrip strength and
gait speed were independently associated with lower odds of FoF
(Table 2). The Hosmer-Lemeshow test showed a p-value of 0.070, indi-
cating that the model had a good adjustment.

3.2. Factors associated with FoF in diabetic older adults

In this study, 855 older adults (73.0 + 5.9 years; 67.1% women) re-
ported a diagnosis by a physician of diabetes mellitus. Of this total,
520 (60.8%) and 335 (39.2%) presented FoF and no FoF, respectively.
The prevalence of FoF was significantly higher among diabetic older
adults than non-diabetic older adults (p < 0.001). In addition, the dia-
betic group had the FES-Iscore significantly higher (mean = 27.5; stan-
dard deviation = 10.5; median = 25) compared to the non-diabetic
group (mean = 26.3; standard deviation = 9.9; median = 23;
p=0.001) (Fig. 2). Table 3 displays the characteristics of the older pop-
ulation with diabetes and the differences between the diabetic partici-
pants with and without FoF. There was no significant difference
between groups with regard to educational level, living alone, cardiac
disease, stroke, pulmonary disease, number of medications, hearing im-
pairment and BMI. Factors associated with significantly higher odds of
FoF on the univariate analysis were: female gender, age > 75 years,
being widower/widow, hypertension, arthritis or rheumatism, depres-
sion, osteoporosis, having >3 diseases, visual impairment, negative
health self-perception, fall history in the previous 12 months, depres-
sive symptoms, pre-frailty and frailty and a higher Katz Index score.
On the other hand, factors associated with significantly lower odds of
FoF included higher MMSE and Lawton Scale scores, handgrip strength
and gait speed.

The final model of the logistic regression analysis showed that the
factors independently associated with increased odds of FoF in diabetic
older adults were: being female, having arthritis or rheumatism, pre-
senting negative health self-perception and being frail. Furthermore, it
was demonstrated that higher MMSE and Lawton Scale scores and
greater gait speed were independently associated with lower odds of
FoF (Table 2). This model had a good adjustment as shown by the
Hosmer-Lemeshow test (p = 0.724).

4. Discussion

This is the first study investigating potential differences in factors as-
sociated with FoF among community-dwelling older adults who had or

Table 2
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Fig. 2. Difference in FES-I score between non-diabetic and diabetic groups. The gray line
represents the cutoff point in FES- used in the present study to classify the participants
as with and without fear of falling. The median FES-1 score was similar to the cutoff
point of 23 in the non-diabetic group and higher than 23 in the diabetic group.

had not a self-reported diagnosis by a physician of diabetes mellitus. Of
the 26 factors evaluated (sociodemographic data, chronic diseases,
health-related variables and functional capacity measures), 13 and
seven factors were independently associated with FoF in non-diabetic
and diabetic older adults, respectively. The current results confirm the
higher prevalence of FoF in diabetic older adults and the multidimen-
sionality of FoF in addition to provide evidence that there are differences
in the associated factors with FoF in relation to the presence or absence
of diabetes mellitus. Therefore, health care professionals should consid-
er such differences when developing interventions designed to lessen
FoF in these distinct populations.

Among the sociodemographic data investigated, female gender was
the only factor that remained independently associated with FoFin both
final models. It is worth highlighting that female gender was the second
risk factor with higher strength of association with FoF in both non-
diabetic and diabetic older adults (OR = 1.69 and 1.93, respectively).
In line with our findings, a recent systematic review demonstrated
that female gender was robustly associated across all FoF-related con-
structs (ie. FoF assessed with single questions, FoF-related activity

Final models of the binary logistic regression assessing the factors assodated with fear of falling for older adults without (n = 3145) and with (n = 751) diabetes mellitus.

Non-diabetic participants Diabetic participants

(n = 3145) (n =751)
OR (95% ) p-Value OR (95% C1) p-Value
Sociodemographic data Female gender 1.69 (1.36-2.11) <0001 193 (1.36-2.75) <0001
Chronic diseases Arthritis or rheumatism 1.33 (1.10-1.60) 0.003 161 (1.13-229) 0.009
Depression 1.55(1.22-1.96) <0001 - -
Health-related variables Visual impairment 1.18(1.01-1.39) 0.041 - -
Negative health self-perception 1.56 (1.33-1.84) <0001 177 (1.27-2.46) 0001
Falls in the previous 12 months 1.35(1.13-1.61) 0.001 - -
MMSE - - 085 (0.90-099) 0.037
Underweight® 0.97 (0.61-1.57) 0.913 - -
Overweight* 1.19(0.99-1.43) 0.057 - -
Obese? 1.28 (1.02-1.61) 0.002 - -
Depressive symptoms 1.28 (1.02-1.61) 0.034 - -
Pre-frail” 1.16 (0.96-1,39) 0120 1.14 (0.79-154) 0497
Frail® 1.79 (1.18-2.71) 0.006 231 (1.14-457) 0.020
Functional capacity measures Katz Index (ADL) 1.42 (1.11-1.80) 0.005 - -
Lawton Scale (IADL) 0.87 (0.84-091) <0001 085 (0.78-093) <0.001
Handgrip strength 0.97 (0.96-0.99) <0001 - -
Gait speed 0.33 (0.24-0.46) <0001 041 (0.22-0.79) 0.007

OR, odds ratio; Cl, confidence interval; MMSE, Mini-Mental State Examination; ADL, basic activities of daily living; IADL, instrumental activities of daily living.

* Reference category: eutrophic.
b Reference category: non-frail
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Table 3

Univariate associations between fear of falling and socdodemographic data, chronic diseases, health-related variables and functional capacity measures in older adults with diabetes

mellitus (n = 855).

Variables Total Fear of falling OR(95%CT) p-Value
(n = 835) Yes No
(n = 520) (n = 335)

Sododemographic data
Female, n (%) 574 (67.1) 394 (758) 180 (53.7) 2,69 (2.01-3.61) =0,001
Age group, n (%)

275 years 314 (36.7) 206 (396) 108 (32.2) 1.38 (1.03-1.84) 0.029
Marital status, n (%)

Married/living with partner 421 (49.2) 235(452) 186 (55.5) 1.00 0.003

Single 84 (9.8) 56 (10.8) 28 (8.4) 1.58 (0.97-2.59)

Divorced /separated G4 (7.5) 34 (6.5) 30 (9.0) 0.90 (0.53-1.52)

Widower/widow 286 (33.5) 195(375) 91 (27.2) 1.70 (1.24-2.32)
Education level, n (%)

Hlliterate 210 (24.6) 137(263) 73 (21.9) 1.39 (0.73-2.65) 0.226

1-5 years 435(509) 267 (513) 168 (50.3) 1.18 (0.64-2.17)

6-11 years 162 (19.0) 89(17.1) 73(21.9) 0.90 (0.47-1.74)

212 years 47 (5.5) 27(52) 20 (6.0) 1.00
Living alone, n (%) 113(13.2) G9(133) 44 (13.1) 1.01 (0.67-1.52) 0.995
Chronic diseases
Cardiac disease, n (%) 212(24.8) 128 (2456) 84 (25.1) 0.97 (0.71-1.33) 0.860
Hypertension, n (%) 677 (79.3) 428 (823) 249 (74.6) 1.59 (1.14-2.22) 0.006
Stroke, n (%) 76 (8.9) 52(100) 24(7.2) 1.44 (0.87-2.39) 0.153
Arthritis or rheumatism, n (%) 291 (34.1) 207 (398) 84 (25.2) 1.96 (1.45-2.65) <0.001
Pulmonary disease, n (%) 66 (7.7) 39(75) 27 (8.1) 0.92 (0.55-1.54) 0.761
Depression, n (%) 157 (18.4) 111(213) 46 (13.8) 1.70 (1.17-2.47) 0.005
Osteoporosis, n (%) 175(20.5) 123(237) 52 (15.6) 1.68 (1.17-2.40) 0.004
Number of diseases, n (%)

23 509 (59.5) 340 (654) 169 (50.4) 1.85 (1.40-2.45) <0.001
Health-related variables
Number of medications, n (%)

0 31(3.6) 17(33) 14(4.2) 1.00 0.775

1-2 285(334) 175(337) 110(32.9) 1.31 (0.62-2.76)

23 538 (63.0) 328 (63.1) 210 (62.9) 1.29 (0.62-2.66)
Hearing impaiment, n (%) 222(26.0) 143 (278) 79 (23.6) 1.24 (0.90-1.70) 0191
Visual impairment, n (%) 457 (53.6) 306 (59.1) 151 (45.1) 1.76 (1.33-232) <0.001
Negative health self-perception, n (%) 519 (60.7) 356 (685) 163 (48.7) 229(1.73-3.04) <0.001
Falls in the previous 12 months, n (%) 288 (34.0) 196 (379) 92 (27.9) 1.58 (1.17-2.13) 0.003
MMSE*, mean + SD 239 £35 2334 34 247 £ 34 0.88 (0.84-092) <0.001
BMI (kg/m?), n (%)

Underweight (BMI < 18.5) 9(1.1) G(12) 3(0.9) 1.53 (0.37-6.29) 0.386

Eutrophic (185 < BMI = 25) 228 (26.9) 129(25.1) 99 (29.6) 1.00

Overweight (25 < BMI < 30) 327(38.6) 197 (384) 130 (38.9) 1.16 (0.82-1.64)

Obese (BMI = 30) 283 (334) 181(353) 102 (30.5) 1.36 (0.95-1.95)
Depressive symplomsl’. n(%) 771 (90.2) 482 (927) 289 (86.3) 2,02 (1.28-3.18) 0.002
Frailty level, n (%)

Non-frail 257 (30.1) 124 (238) 133 (39.7) 1.00 <0.001

Pre-frail 496G (58.0) 310(596) 186 (55.5) 1.79(1.32-2.42)

Frail 102(11.9) 86(16.5) 16 (4.8) 5.76 (3.20-10.37)
Functional capacity measures
Katz Index‘, mean + SD 02 +£ 06 034+ 07 01 +£04 1.95(1.39-2.74) <0.001
Lawton Scale”, mean + SD 191 £ 27 1854 31 200 £ 1.7 0.77 (0.71-0.83) <0.001
Handgrip strength (kgf), mean + SD 227 £ 92 207 + 87 258 £ 9.0 0.94 (0.92-0.95) <0.001
Gaitspeed (m/s), mean + SD 09 +03 08403 10403 0.14 (0.08-0.24) <0,001

OR, odds ratio; Cl, confidence interval; MMSE, Mini-Mental State Examination; 5D, standard deviation; BMI, body mass index.

a

Mini-Mental State Examination ranges from 0 to 30 where higher scores indicate better cognitive performance.

" The cutoff point of 6 on the 15-item Geriatric Depression Scale (GDS-15) was used to define the presence of depressive symptoms.
¢ Katz Index ranges from 0 to 6 where lower scores indicate higher independence in basic activities of daily living.
4 Lawton Scale ranges from 7 to 21 where higher scores indicate higher independence in instrumental activities of daily living.

restriction and fall-related self-efficacy) (Denkingeret al., 2015). The lit-
erature reports that older women are more likely to have FoF because
they fall more often than men, and this experience could increase
their FoF (Kim and So, 2013). Moreover, older women have higher mor-
bidity and generally feel more fear over their health and body pain,
which may contribute to the emergence of FoF (Kim and So, 2013).
Regarding the chronic diseases, we found that arthritis or rheuma-
tism was associated with FoF in both non-diabetic and diabetic older
adults. Likewise, a recent study conducted with 445 robust communi-
ty-dwelling older adults aged 65 years or older showed that arthritis
was associated with FoF (OR = 2.054; 95% Cl = 1.021-4.130) (Liu,

2015). A potential mechanism to explain this association is that arthritis
may trigger mobility problems that can affect the older adults’ ability to
perform different activities, which in turn may result in the adoption of
detrimental behaviors for their functioning (e.g activity restriction),
leading them to become over-frightening of falling (Liu, 2015). In addi-
tion, in our study, depression was also associated with FoF in those
without diabetes. Based on the current knowledge, it is reasonable to as-
sume that there is a bidirectional relationship between FoF and depres-
sion. Older adults with FoF may avoid activity, which could lead to a
reduction in social interactions and less opportunities for positive rein-
forcement, resulting in depression (Chu et al, 2011). Conversely,
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depression may cause older adults to be less secure and confident about
their physical abilities and, consequently, to become more afraid of fall-
ing (Shin et al., 2010). Therefore, early screening and management of
the chronic conditions associated with FoF are necessary to prevent
negative impact on older adults’ general wellbeing and confidence to
perform their habitual activities.

In this study, a range of health-related variables were independently
associated with FoF in non-diabetic older adults, namely visual impair-
ment, negative health self-perception, falls in the previous 12 months,
obesity and depressive symptoms. These factors have been identified
as having an association with FoF in prior studies conducted with
older populations in general (Austin et al., 2007; Chang et al., 2016;
Kim and So, 2013; Liu, 2015; Malini et al,, 2016; Murphy et al,, 2003;
Oh et al., 2015). Negative health self-perception was also associated
with FoF in older adults with diabetes. Our results showed that non-di-
abetic and diabetic older adults with negative health self-perception are
1.56 and 1.77 times, respectively, more likely to have FoF than non-dia-
betic and diabetic older adults with positive health self-perception.
Health self-perception is a widely used measure as a general health in-
dicator based on the individual's self-assessment about his/her health
status (Oh et al,, 2015). It has been reported that this measure is consis-
tent with the actual health status of the respondents and is able to pre-
dict health outcome, survival, impending morbidity and death (Bora
and Saikia, 2015). From now on, there is also evidence that negative
health self-perception can predict FoF in older adults with and without
diabetes.

A novel finding noted in the current study was the independent
association between lower MMSE score and FoF in diabetic older
adults. The MMSE is a scareening tool for cognitive function, with lower
scores suggesting a cognitive impairment. Diabetes is related to a
higher risk of mild cognitive impairment in older population (Gao et
al., 2016). A prior prospective cohort study demonstrated that mild
cognitive impairment was independently associated with FoF
development in older adults, after controlling for potential correlates
of FoF, such as physical function and falls (Uemura et al., 2015).
According to the authors, the anxiety that is a common neuropsychiatric
symptom in those with mild cognitive impairment may decrease
individuals' confidence in physical health status and make them more
afraid of falling (Uemura et al., 2015). Our finding emphasizes the
need for further studies with strict diagnostic criteria for cognitive im-
pairment to better understand the underlying mechanisms involved in
the relationship between cognitive function and FoF in diabetic older
adults.

Frailty was another health-related variable associated with FoF in
our final models. To our knowledge, few studies have investigated the
association between FoF and frailty assessed with Fried et al.'s scale
(Akin et al., 2015; Esbri Victor et al., 2016; Moreira et al,, 2016a). In a
population-based study with 906 community-dwelling Turkish older
adults (71.5 + 5.6 years; 50.6% female), frailty was not associated
with FoF in the multivariate model (Akin et al., 2015). In contrast, in a
group of 183 Spanish older adults with a history of falls (78.4 +
5.6 years; 80.3% female), FoF was independently associated with
frailty after adjusting for sex (Esbri Victor et al,, 2016). Recently, in a
study conducted with 99 Brazilian older women with type 2 diabetes
(65-89 years), our research group showed that frailty did not remain
significantly associated with FoF in the final model of the logistic regres-
sion (Moreira et al., 2016a). These conflicting results might be related to
different cultural and clinical characteristics across populations and the
type of instruments used to assess FoF. In the present study, frailty was
the risk factor with the greatest strength of association with FoF in both
non-diabetic and diabetic older adults (OR = 1.79 and 2.31, respective-
ly). As frailty involves a dysregulation in multiple organ systems, such as
musculoskeletal, endocrine and cardiovascular (Chen et al., 2014), it is
conceivable that frailty plays an important role in the pathogenesis of
FoF. Therefore, our findings strongly suggest that frailty is the most de-
terminant factor for FoF among older adults living in the community.

However, the cross-sectional design of this study prevents any causal
relationship.

Considering the self-reported functional capacity measures, higher
Katz Index score and lower Lawton Scale score, which correspond to a
lower independence to perform ADL and IADL, respectively, were inde-
pendently associated with FoF in non-diabetic older adults. The associ-
ation between limitation, dependence or disability in ADL and IADL
and FoF is consistent with previous studies conducted with older popu-
lations in general (Kim and So, 2013; Malini et al,, 2016; Nourhashemi
etal., 2001; Oh et al., 2015). According to the literature, FoF may lead
to self-imposed restriction in day-to-day activities, which in turn may
result in deconditioning, loss of maximal muscle strength, decreased
postural control and increased risk of falling and FoF; thus creating a vi-
cious cycle or a downward spiral of physical frailty (Delbaere et al.,
2004). Itisimportant to stress that in the present study there was no in-
dependent association of FoF with the ADL scale in diabetic older adults.
Recently, in a study with 100 diabetic patients aged 60 years or older,
Tander et al. (2015) found that the FES-I score was correlated with the
ADL scale score. In Tander et al.'s (2015) study, ADL were assessed by
the Modified Barthel Index, which contains the same activities of daily
living of the Katz Index in addition to activities of grooming, climbing
stairs and walking. A likely explanation for the association found in
their study is due to the fact that the instrument used contains more dif-
ficult activities than those included in the ADL scale applied in our study.
On the other hand, in our sample of older adults with diabetes, FoF was
independently associated with the Lawton Scale score. This scale as-
sesses the individual's performance in tasks such as cooking, house-
keeping, shopping and use of transportation, which are more complex
and challenging activities that require greater balance control and inter-
action with the environment. Thus, the IADL scale should be considered
as a key tool for the assessment of elderly individuals afraid of falling
since it was independently associated with FoF in both older adults
with and without diabetes.

Surprisingly, our multivariate analysis showed that handgrip
strength remained significantly associated with FOF in older adults
without diabetes, but not in those with diabetes. A systematic review
supports the value of handgrip strength as a predictor of mortality/sur-
vival, disability, complications and /or increased length of stay after hos-
pitalization or surgery (Bohannon, 2008). Additionally, handgrip
strength has been used as an indirect indicator of sarcopenia (Viana et
al., 2013) and a marker of nutritional status (Norman et al., 2011). Sev-
eral studies have investigated the relationship between handgrip
strength and FoF in older population and controversial results have
been observed (Deshpande et al,, 2008; Malini et al,, 2016; Park et al.,
2014; Tomita et al., 2015). For example, in a study with 883 communi-
ty-dwelling older adults aged 60 years or older from a rural area, Park et
al. (2014) found lower handgrip strength in the participants with FoF
when compared with those without FoF, regardless of the history of
falls. Similarly, Tomita et al. (2015) demonstrated that older women
with FoF had weaker handgrip strength than those without FoF. The
authors also showed that weaker handgrip strength was significantly
associated with FoF after adjusting for age, BMI, comorbidities, falls in
the previous year and cataracts (Tomita et al,, 2015). In contrast, a pop-
ulation-based study carried out with 926 participants aged 65 years or
older showed that handgrip strength was not associated either with
FoF or with fear-induced activity restriction (Deshpande et al., 2008).
In a diabetic population, a recent study demonstrated that handgrip
strength was similar between older women with type 2 diabetes with
and without FoF (Moreira et al,, 2016a). Potential reasons for this incon-
sistency in the findings across studies likely include methodological and
study subject differences. Therefore, additional research should be con-
ducted to establish more robust conclusions on the relationship be-
tween handgrip strength and FoF.

There is consistent evidence that reduced gait speed is arisk factor
for disability, cognitive impairment, institutionalization, falls and
mortality (Abellan van Kan et al., 2009). Our results add to existing
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knowledge by showing that reduced gait speed is also a strong risk fac-
tor for FoF in non-diabetic older adults as well as in those with diabetes.
In a study conducted with 742 participants aged 65 years or older,
Malini et al. (2016) found that reduced gait speed was associated with
FoF after adjustment for socioeconomic, demographic, clinical, function-
al and psychosocial variables. Moreira et al. (2016a) also showed that
diabetic older women with FoF had lower gait speed in comparison
with those without FoF. Previous study concluded that the generalized
deficit in muscle strength of the lower limbs may explain the slower
gait among older adults fearful of falling (Brouwer et al., 2004). Further-
more, our results showed that the mean difference between the groups
with and without FoF for both non-diabetic and diabetic older adults
was 0.20 m/s, which exceeds the value of 0.10 m/s considered as a sub-
stantial clinical change, as suggested in a study about clinically signifi-
cant changes in physical performance measures in older adults (Perera
etal, 2006). Thus, gait speed should be used as a functional tool to iden-
tify older adults with FoF and/or as an outcome measure to demonstrate
the effectiveness of therapeutic interventions designed to FoF.

This study has certain limitations. First, the cross-sectional design
prevents us from determining the temporality of our associations. In
other words, it is unknown whether some of the factors that we found
associated with FoF resulted from it or occurred prior to it. A longitudi-
nal study is warranted to substantiate causal relationships. Second, the
diagnosis of diabetes was based on self-report, which may have affected
the prevalence of this health condition. Third, a great number of partic-
ipants enrolled in the FIBRA study were excluded of the analyses due to
the missing data, which could interfere in the inference ability of our
study. However, the sample size still remained substantial. Finally, it
was not assessed the presence of diabetes-related complications (e.g.
peripheral neuropathy, nephropathy and retinopathy), which might
be associated with FoF in older adults with diabetes. Other variables
such as body pain, vitality, dizziness, use of walking aids, balance and
muscle strength of lower limbs were also not investigated in this
study. Therefore, future studies should include such variables to provide
an additional insight into the FoF in older population with and without
diabetes.

Despite these limitations, our study presents strengths that should
be highlighted. This is a large study that included older adults of both
sexes sampled from various cities with different human development
indexes, which enhances the generalizability of our findings. Another
important aspect of this study is that FoF was assessed by the FES-], a
valid and reliable tool in assessing the FoF that has as advantages the
fact of being short and simple to administer in clinical practice, having
easily understandable scoring categories and including both physical
and social activities in and out of the home.

5. Conclusions

The present study confirmed that FoFis a multifactorial condition re-
lated to a number of sociodemographic, clinical and functional variables.
Moreover, differences in the associated factors with FoF among commu-
nity-dwelling older adults with and without diabetes mellitus were ev-
idenced. Our multivariate analyses also demonstrated that being frail,
according to the Fried et al.'s frailty scale, was the main risk factor of
FoF for both groups followed by female gender and negative health
self-perception. Knowledge of the associated factors with FoF, particu-
larly those that are modifiable, may be useful in developing strategies
to decrease this common and disabling health problem in older adults.
Finally, our findings suggest that a multidisciplinary approach is neces-
sary for a successful management of FoF and the treating team should
consider the particularities of FoF in non-diabetic and diabetic older
adults.

Conflict of interest

The authors declare that there is no conflict of interest.

Funding sources

The Frailty in Brazilian Older People Study (FIBRA-BR) was
supported by the National Council of Technological and Scientific Devel-
opment (CNPq) (grant number: 555087,/2006-9); the Foundation for
Research Support of the State of Rio de Janeiro (FAPER]) (grant number:
E-26/171.469/2006); and the Foundation for Research Support of the
State of Minas Gerais (FAPEMIG) (grant number: APQ 5342-5.01/07).

References

Abellan van Kan, G, Rolland, Y., Andrieu, S., Bauer, |, Beauchet, 0., Bonnefoy, M., Cesari,
M., Donini, LM,, Gillette Guyonnet, S., Inzitari, M., Nourhashemi, F,, Onder, G., Ritz,
P., Salva, A, Visser, M, Vellas, B, 2009. Gait speed at usual pace as a predictor of ad-
verse outcomes in community-dwelling older people an International Academy on
Nutrition and Aging (IANA) Task Force. J. Nutr, Health Aging 13, 881-889,

Akin, 5, Mazidoglu, M.M., Mucuk, S., Gocer, S., Deniz Safak, E., Arguvanli, 5., Ozturk, A.,
2015. The prevalence of frailty and related factors in commu nity-dwelling Turkish el-
derly according to modified Fried frailty index and FRAIL scales, Aging Clin. Exp. Res.
27, 703-709.

Almeida, O.P, Almeida, S.A., 1999. Reliability of the Brazilian version of the abbreviated
form of geriatric depression scale (GDS) short form. Arq. Neuropsiquiatr. 57,
421-426 (In Portuguese).

Austin, N,, Devine, A, Dick, L, Prince, R, Bruce, D., 2007. Fear of falling in older women: a
longitudinal study of incidence, persistence, and predictors. J. Am. Geriatr. Soc. 55,
1598-1603.

Bohannon, RW., 2008. Hand-grip dynamometry predicts future outcomes in aging adults.
J. Geriatr. Phys. Ther. 31, 3-10.

Bora, ] K, Saikia, N., 2015. Gender differentials in self-rated health and self-reported dis-
ability among adults in India. PLoS One 10, eD141953.

Brouwer, B, Musselman, K, Culham, E, 2004. Physical function and health status among
seniors with and without a fear of falling. Gerontology 50, 135-141.

Bruce, D., Hunter, M., Peters, K, Davis, T, Davis, W., 2015, Fear of falling is common in pa-
tients with type 2 diabetes and is associated with increased risk of falls. Age Ageing
44, G87-690.

Brucki, S.M., Nitrini, R, Caramelli, P., Bertolucd, P.H., Okamoto, LH., 2003, Suggestions for
utilization of the mini-mental state examination in Brazl. Arq. Neuropsiquiatr. 61,
777-781 (In Portuguese).

Camargos, FF,, Dias, R.C, Dias, ] M., Freire, M.T., 2010, Cross-cultural adaptation and eval-
uation of the psychometric properties of the Falls Efficacy Scale-Intemational among
elderly Brazilians ( FES-1-BRAZIL). Rev. Bras. Fisioter. 14, 237-243,

Chang, HT, Chen, H.C, Chou, P., 2016, Factors associated with fear of falling among com-
munity-dwelling older adults in the Shih-Pai study in Taiwan. PLoS One 11,
e0150612.

Chen, X, Genxiang, M., Leng, 5.X,, 2014, Frailty synd rome: an overview. Clin. Interv. Aging
9, 433-441.

Chu, C.L, Liang, CK, Chow, P.C, Lin, YT, Tang, K.Y, Chou, M.Y., Chen, LK, Lu, T, Pan, C.C,
2011. Fear of falling (FF): psychosocial and physical factors among institutionalized
older Chinese men in Taiwan. Arch. Gerontol. Geriatr. 53, e232-e236.

Delbaere, K., Crombez, G., Vanderstraeten, G., Willems, T., Cambier, D., 2004, Fear-related
avoidance of activities, falls and physical frailty. A prospective community-based co-
hort study. Age Ageing 33, 368-373.

Delbaere, K., Close, ].C,, Mikolaizak, A.S., Sachdev, P.S., Brodaty, H, Lord, SR, 2010. The
Falls Efficacy Scale International (FES-I). A comprehensive longitudinal validation
study. Age Ageing 39, 210-216.

Denkinger, M.D,, Lukas, A., Nikolaus, T., Hauer, K., 2015. Factors assodated with fear of
falling and assodated activity restriction in community-dwelling older adults: a sys-
tematic review. Am. J. Geriatr. Psychiatry 23, 72-86.

Deshpande, N, Metter, EJ., Bandinelli, 5., Lauretani, F., Windham, B.G., Ferrucci, L., 2008,
Psychological, physical, and sensory correlates of fear of falling and consequent activ-
ity restriction in the elderly: the InCHIANTI study. Am. J. Phys. Med. Rehabil. 87,
354-362

Esbii Victor, M., Huedo Rodenas, L, Lopez Utiel, M., Martinez Reig, M., Lopez Jimenez, E,
Herizo Munoz, MA., Sanchez Nievas, G., Abizanda Soler, P, 2016. Rationale, design
and methodology of physical attributes identification of the fear of falling synd rome
(FISTAC study). Rev. Esp. Geriatr. Gerontol, http://dxdoi.org/10.1016/j.regg. 201603003
(Epub ahead of print, In Spanish).

Fess, E.E.,, 1992 Grip strength. In: Casanova, J.S. (Ed.), Clinical Assessment Recommend &
tions, second ed. American Sodety of Hand Therapists, Chicago.

Fried, LP., Tangen, CM., Walston, J., Newman, A.B., Hirsch, C, Gottdiener, ], Seeman, T,
Tracy, R, Kop, W], Burke, G, McBurnie, M.A, 2001. Frailty in older adults: evidence
for a phenotype. J. Gerontol. A Biol. Sci. Med. Sci. 56, M146-M156.

Gao, Y., Xiao, Y, Miao, R, Zhao, ], Cui, M., Huang, G., Fei, M., 2016. The prevalence of mild
cognitive impairment with type 2 diabetes mellitus among elderly people in China: a
cross-sectional study. Arch. Gerontol. Geriatr. 62, 138-142.

Hadjistavropoulos, T., Delbaere, K., Fitzgerald, TD., 2011. Reconceptualizing the role of
fear of falling and balance confidence in fall risk J. Aging Health 23, 3-23,

Herrmann, N., Mittmann, N., Silver, LL, Shulman, K.L, Busto, U.A., Shear, NH., Naranjo,
C.A, 1996. A validation study of the geriatric depression scale short form. Int.
). Geriatr. Psychiatry 11, 457-460.

Hoang, OT., Jullamate, P., Piphatvanitcha, N., Rosenberg, E., 2016. Factors related to fear of
falling among community-dwelling older adults, J. Clin. Nurs. (in press).

International Diabetes Federation, 2015. IDF Diabetes Atlas. seventh ed.



64

BS. Moreira et al. / Experimental Gerontology 89 (2017) 103-111 111

Kim, 5., So, W.Y., 2013. Prevalence and correlates of fear of falling in Korean community-
dwelling elderly subjects. Exp. Gerontol. 48, 1323-1328.

Kumar, A., Carpenter, H., Moris, R, lliffe, 5., Kendrick, D., 2014. Which factors are associ-
ared with fear of falling in community-dwelling older pecple? Age Ageing 43, 76-84.

Lawton, MP,, Brody, EM., 1969. Assessment of older people: self-maintaining and instru-
mental activities of daily living. Gerontologist 9, 179-186.

Lino, VT, Pereira, S.R., Camacho, LA., Ribeiro Filho, ST., Buksman, S., 2008. Cross-cultural
adaptation of the independence in activities of daily living index (Katz index). Cad.
Saude Publica 24, 103-112 (In Portuguese).

Liu, J.Y., 2015. Fear of falling in robust community-dwelling older people: results of a
cross-sectional study. J. Clin. Nurs, 24, 393-405.

Malini, .M., Lourenco, RA, Lopes, CS., 2016. Prevalence of fear of falling in older adults,
and its associations with clinical, functional and psychosodal factors: the frailty in
Brazilian older people-Rio de Janeiro study. Geriatr. Gerontol. Int. 16, 336-344.

Mane, AB. Sanjana, T., Patil, PR., Sriniwas, T., 2014. Prevalence and correlates of fear of
falling among elderly population in urban area of Karnataka, India. J. Midlife Health
5,150-155.

Moreira, BS.,, Anjos, DM, Pereira, D.S., Sampaio, RF,, Pereira, LS, Dias, RC, Kirkwood,
RN,, 2016a. The geriatric depression scale and the timed up and go test predict fear
of falling in community-dwelling elderdy women with type 2 diabetes mellitus: a
cross-sectional study. BMC Geriatr. 16, 56

Moreira, BS., Sampaio, RF,, Furtado, S.R.C, Dias, R.C, Kirkwood, RN, 2016b. The relation-
ship between diabetes mellitus, geriatric syndromes, physical function, and gait: are-
view of the literature. Curr. Diabetes Rev. 12, 240-251.

Murphy, SL., Dubin, J.A., Gill, T.M., 2003, The development of fear of falling among com-
munity-living older women: predisposing factors and subsequent fall events.
J. Gerontol. A Biol. Sci. Med. Sci. 58, M943-M947.

Norman, K., Stobaus, N., Gonzalez, M.C., Schulzke, ].D., Pirlich, M., 2011. Hand grip
strength: outcome predictor and marker of nutritional status. Clin, Nutr. 30, 135-142

Nourhashemi, F,, Andrieu, S, Gillette-Guyonnet, S, Vellas, B, Albarede, | L, Grandjean, H.,
2001. Instrumental activities of daily living as a potential marker of frailty: a study of
7364 community-dwelling eldedy women (the EPIDOS study). ). Gerontol A Biol. Sd.
Med. Sd. 56, M448-M453.

Oh, E.,Hong, G5, Lee, S, Han, S.,2015. Fear of falling and its predictors among communi-
ty-living older adults in Korea. Aging Ment. Health (in press).

Park, J.H.. Cho, H., Shin, JH., Kim, T, Park, 5.B., Choi, B.Y., Kim, M.]., 2014. Relationship
among fear of falling, physical performance, and physical characteristics of the rural
elderly. Am. ]. Phys. Med. Rehabil. 93, 379-386.

Peel, N.M,, 2011. Epidemiology of falls in older age. Can. ]. Aging 15, 1-13.

Perera, S., Mody, SH., Woodman, R.C, Studenski, S.A., 2006. Meaningful change and re-
sponsiveness in common physical performance measures in older adults. J. Am.
Geriarr. Soc. 54, 743-749,

Roman de Mettelinge, T., Cambier, D, Calders, P., Van Den Noorigate, N., Delbaere, K,
2013. Understanding the relationship between type 2 diabetes mellitus and falls in
older adults: a prospective cohort study. PLoS One 8, e67055.

Sattelmair, J.R., Pertman, ] H., Forman, D.E., 2009. Effects of physical activity on cardiovas-
cular and noncardiovascular outcomes in older adults, Clin. Geriatr. Med. 25 (677-ix).

Shin, KR., Kang, Y., Kim, M.Y., Jung, D., Kim, |.S., Hong, CM., Yun, ES., Ma, RW,, 2010.
Impact of depression and activities of daily living on the fear of falling in Korean
community-dwelling elderly. Nurs. Health Sci. 12, 493-498.

Tander, B, Atmaca, A, Ulus, Y., Tura, C, Akyol, Y., Kuru, O, 2015. Balance performance and
fear of falling in older patients with diabetes mellitus: a comparison with patients
without diabetes mellitus. Turk. J. Phys. Med. Rehab. (in press).

Tinetti, M.E., Richman, D., Powell, L, 1990. Falls efficacy as a measure of fear of falling.
. Gerontol. 45, P239-P243.

Tomita, Y, Arima, K, Kanagae, M., Okabe, T, Mizukami, 5., Nishimura, T, Abe, Y., Goto, H,,
Horiguchi, I, Aoyagi, K, 2015. Association of physical peformance and pain with fear
of falling among community-dwelling Japanese women aged 65 years and older.
Medicine (Baltimore) 94, e1449,

Uemura, K., Shimada, H., Makizako, H., Doi, T., Tsutsumimoto, K, Lee, 5., Umegaki, H,
Kuzuya, M., Suzuki, T., 2015. Effects of mild cognitive impairment on the develop-
ment of fear of falling in older adults: a prospective cohort study. J. Am. Med. Dir.
Assoc. 16, 1104.e1109-1104.e1113.

van der Cammen, T.J., Albayrak, A., Voute, E, Molenbroek, J.F., 2016, New horizons in de-
sign for autonomous ageing. Age Ageing (in press).

Viana, J.U,, Silva, SLA, Torres, |.L, Dias, JM.D, Pereira, L5.M,, Dias, R.C., 2013 Influence of
sarcopenia and functionality indicators on the frailty profile of community-dwelling
elderly subjects: a cross-sectional study. Braz . Phys. Ther. 17, 373-381.

World Health Organization, 1997, Obesity: preventing and managing the global epidemic
Report of a WHO Consultation on Obesity (Geneva ).

Yardley, L, Beyer, N, Hauer, K., Kempen, G., Piot-Ziegler, C, Todd, C, 2005. Development
and initial validation of the Falls Efficacy Scale-Intemational { FESH). Age Ageing 34,
614-619.



6

65

CONSIDERACOES FINAIS

A escolha do medo de cair como objeto de estudo da presente tese

baseou-se nas lacunas existentes no conhecimento cientifico sobre os fatores

relacionados a este problema de saude na populacdo idosa com diabetes

mellitus. Os dois estudos realizados sé@o pioneiros e fornecem subsidios para o

desenvolvimento de novas pesquisas na area. A seguir, estdo descritos alguns

aspectos importantes de cada estudo, além dos principais achados:

Estudo A

O medo de cair em idosas da comunidade com diabetes mellitus tipo 2
sem sintomas neuropaticos esta associado com maior nivel de
fragilidade, maior sintomatologia depressiva, déficits de equilibrio
dindmico e mobilidade funcional e altera¢cdes na marcha.

O grupo de idosas diabéticas com medo de cair apresentou maior tempo
de execucdo no TUG e no teste de sentar e levantar em comparacao
com o grupo de idosas diabéticas sem medo de cair.

O medo de cair em idosas diabéticas estd associado com menor
velocidade da marcha, cadéncia e comprimento do passo e maior
variabilidade do tempo do passo e do tempo de oscilagao.

O grupo de idosas diabéticas com medo de cair apresentou velocidade
da marcha aproximadamente 10% menor em relagéo ao grupo de idosas
diabéticas sem medo de cair.

N&o foi observada associacédo da idade e histdria de quedas com medo
de cair em idosas diabéticas da comunidade.

Os resultados deste estudo mostraram que o aumento de uma unidade
na GDS-15 e no TUG estava associado com uma chance 34% e 36%
maior de ter medo de cair, respectivamente.

Este foi o primeiro estudo a estabelecer um ponto de corte na FES-I
para diferenciar entre idosos diabéticos da comunidade com e sem

medo de cair.
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Estudo B

» Este foi o primeiro estudo a investigar e determinar diferencas nos
fatores associados com o medo de cair em idosos da comunidade com e
sem diabetes mellitus.

= A prevaléncia do medo de cair foi significativamente maior nos idosos
diabéticos (60,8%) em comparac¢do aos idosos néo diabéticos (53,6%).

» Os resultados deste estudo confirmam a multidimensionalidade do medo
de cair na populacéo idosa diabética e ndo diabética.

= O sexo feminino foi o Unico fator sociodemografico independentemente
associado com o medo de cair em ambos idosos com e sem diabetes
mellitus.

= Maior escore no MEEM estava independentemente associado com
menor chance de ter medo de cair apenas nos idosos diabéticos.

= A fragilidade foi o fator de risco com maior forca de associacdo com o
medo de cair tanto para idosos ndo diabéticos quanto para idosos
diabéticos.

= Maior velocidade da marcha estava independentemente associada com
menor chance de ter medo de cair em ambos idosos com e sem
diabetes mellitus.

» Este estudo tem como ponto forte a inclusdo de idosos de ambos os
sexos amostrados de 15 cidades com diferentes IDH das cinco regides
geograficas brasileiras, aumentando o poder de generalizacdo de

nossos achados.



67

REFERENCIAS

ABELLAN VAN KAN, G.; ROLLAND, Y.; ANDRIEU, S.; BAUER, J;
BEAUCHET, O.; BONNEFOY, M.; CESARI, M.; DONINI, L.M.; GILLETTE,
G.S.; INZITARI, M.; NOURHASHEMI, F.; ONDER, G.; RITZ, P.; SALVA, A,
VISSER, M.; VELLAS, B. Gait speed at usual pace as a predictor of adverse
outcomes in community-dwelling older people an International Academy on
Nutrition and Aging (IANA) Task Force. The Journal of Nutrition Health and
Aging, v. 13, n. 10, p. 881-889, 2009.

AKIN, S.; MAZICIOGLU, M.M.; MUCUK, S.; GOCER, S.; DENIZ SAFAK, E.;
ARGUVANLI, S.; OZTURK, A. The prevalence of frailty and related factors in
community-dwelling Turkish elderly according to modified Fried Frailty Index
and FRAIL scales. Aging Clinical and Experimental Research, v. 27, n. 5, p.
703-709, 2015.

ALMEIDA, O.P.; ALMEIDA, S.A. Short versions of the geriatric depression
scale: a study of their validity for the diagnosis of a major depressive episode
according to ICD-10 and DSM-IV. International Journal of Geriatric
Psychiatry, v. 14, n. 10, p. 858-865, 1999a.

ALMEIDA, O.P.; ALMEIDA, S.A. [Reliability of the Brazilian version of the
abbreviated form of Geriatric Depression Scale (GDS) short form]. Arquivos de
Neuro-Psiquiatria, v. 57, n. 2B, p. 421-426, 1999b.

ALVARENGA, P.P.; PEREIRA, D.S.; ANJOS, D.M. Functional mobility and
executive function in elderly diabetics and non-diabetics. Revista Brasileira de
Fisioterapia, v. 14, n. 6, p. 491-496, 2010.

AMERICAN DIABETES ASSOCIATION. Diagnosis and classification of
diabetes mellitus. Diabetes Care, v. 37, Suppl. 1, p. S81-S90, 2014.

AMERICAN DIABETES ASSOCIATION. Classification and diagnosis of
diabetes. Diabetes Care, v. 38, Suppl. 1, p. S8-S16, 2015.

ANDRADE, L.M.; SENA, E.L.S.; PINHEIRO, G.M.L.; MEIRA, E.C.; LIRA,
L.S.S.P. Politicas publicas para pessoas idosas no Brasil: uma revisdo
integrativa. Ciéncia & Saude Coletiva, v.18, n. 12, p. 3543-3552, 2013.

ANJOS, D.M.C. Andlise dos parametros espacotemporais da marcha,
capacidade funcional e indices plasméaticos de mediadores inflamatérios
e o efeito do treinamento aerobico em idosas diabéticas da comunidade.
Tese de doutorado. Escola de Educacédo Fisica, Fisioterapia e Terapia
Ocupacional, UFMG: Belo Horizonte, Minas Gerais, 2014.

ANTES, D.L.; SCHNEIDER, I.J.; BENEDETTI, T.R.; D'ORSI, E. [Fear of
recurrent falls and associated factors among older adults from Florianopolis,
Santa Catarina State, Brazil]. Cadernos de Saude Publica, v. 29, n. 4, p. 758-
768, 2013.



68

ARAUJO, L.F.; COELHO, C.G.; MENDONCA, E.T.; VAZ, A.V.M.; SIQUEIRA-
BATISTA, R.; COTTA, R.M.M. Evidéncias da contribuicdo dos programas de
assisténcia ao idoso na promoc¢do do envelhecimento saudavel no Brasil.
Revista Panamericana de Salud Publica, v. 30, n. 1, p. 80-86, 2011.

AUSTIN, N.; DEVINE, A.; DICK, I.; PRINCE, R.; BRUCE, D. Fear of falling in
older women: a longitudinal study of incidence, persistence, and predictors.
Journal of the American Geriatrics Society, v. 55, n. 10, p. 1598-1603, 2007.

AYOUBI, F.; LAUNAY, C.P.; ANNWEILER, C.; BEAUCHET, O. Fear of falling
and gait variability in older adults: a systematic review and meta-analysis.
Journal of the American Medical Directors Association, v. 16, n. 1, p. 14-
19, 2015.

BAHIA, L.R.; ARAUJO, D.V.; SCHAAN, B.D.; DIB, S.A.; NEGRATO, C.A,;
LEAO, M.P.; RAMOS, AJ.; FORTI, A.C.,, GOMES, M.B.; FOSS, M.C,;
MONTEIRO, R.A.; SARTORELLI, D.; FRANCO, L.J. The costs of type 2
diabetes mellitus outpatient care in the Brazilian public health system. Value in
Health, v.14, n. 5 Suppl 1, p. S137-S140, 2011.

BERTOLUCCI, P.H.; BRUCKI, S.M.; CAMPACCI, S.R.; JULIANO, Y. [The Mini-
Mental State Examination in a general population: impact of educational status].
Arquivos de Neuro-Psiquiatria, v. 52, n. 1, p. 1-7, 1994.

BHALA, R.P.; O'DONNELL, J.; THOPPIL, E. Ptophobia. Phobic fear of falling
and its clinical management. Physical Therapy, v. 62, n. 2, p. 187-190, 1982.

BIANCHI, L.; ZULIANI, G.; VOLPATO, S. Physical disability in the elderly with
diabetes: epidemiology and mechanisms. Current Diabetes Reports, v. 13, n.
6, p. 824-830, 2013.

BOHANNON, R.W. Reference values for the timed up and go test: a descriptive
meta-analysis. Journal of Geriatric Physical Therapy, v. 29, n. 2, p. 64-68,
2006.

BOHANNON, R.W. Hand-grip dynamometry predicts future outcomes in aging
adults. Journal of Geriatric Physical Therapy,v. 31, n. 1, p. 3-10, 2008.

BOHANNON, R.W. Test-retest reliability of the five-repetition sit-to-stand test: a
systematic review of the literature involving adults. The Journal of Strength
and Conditioning Research, v. 25, n. 11, p. 3205-3207, 2011.

BOHANNON, R.W. Measurement of sit-to-stand among older adults. Topics in
Geriatric Rehabilitation, v. 28, n. 1, p. 11-16, 2012.

BOHANNON, R.W.; BUBELA, D.J.; MAGASI, S.R.; WANG, Y.C.; GERSHON,
R.C. Sit-to-stand test: performance and determinants across the age-span.
Isokinetics and Exercise Science, v. 18, n. 4, p. 235-240, 2010.

BOHANNON, R.W.; SCHAUBERT, K.L. Test-retest reliability of grip-strength
measures obtained over a 12-week interval from community-dwelling elders.
Journal of Hand Therapy, v. 18, n. 4, p. 426-427, 2005.



69

BORA, J.K.; SAIKIA, N. Gender differentials in self-rated health and self-
reported disability among adults in India. PloS One, v. 10, n. 11, p. e0141953,
2015.

BORGES, N.B.; FERRAZ, M.B.; CHACRA, A.R. The cost of type 2 diabetes in
Brazil: evaluation of a diabetes care center in the city of S&o Paulo, Brazil.
Diabetology & Metabolic Syndrome, v.6, n. 1, p. 122-2014.

BRACH, J.S.; PERERA, S.; STUDENSKI, S.; KATZ, M.; HALL, C.;
VERGHESE, J. Meaningful change in measures of gait variability in older
adults. Gait & Posture, v. 31, n. 2, p. 175-179, 2010.

BROUWER, B.; MUSSELMAN, K.; CULHAM, E. Physical function and health
status among seniors with and without a fear of falling. Gerontology, v. 50, n.
3, p. 135-141, 2004.

BRUCE, D.; HUNTER, M.; PETERS, K.; DAVIS, T.; DAVIS, W. Fear of falling is
common in patients with type 2 diabetes and is associated with increased risk of
falls. Age and Ageing, v. 44, n. 4, p. 687-690, 2015.

BRUCKI, S.M.; NITRINI, R.; CARAMELLI, P.; BERTOLUCCI, P.H.; OKAMOTO,
I.H. [Suggestions for utilization of the mini-mental state examination in Brazil].
Arquivos de Neuro-Psiquiatria, v. 61, n. 3B, p. 777-781, 2003.

CALLISAYA, M.L.; BLIZZARD, L.; SCHMIDT, M.D.; MCGINLEY, J.L.,;
SRIKANTH, V.K. Ageing and gait variability - a population-based study of older
people. Age and Ageing, v. 39, n. 2, p. 191-197, 2010.

CAMARGOS, F.F.; DIAS, R.C.; DIAS, J.M.; FREIRE, M.T. Cross-cultural
adaptation and evaluation of the psychometric properties of the Falls Efficacy
Scale-International Among Elderly Brazilians (FES-I-BRAZIL). Revista
Brasileira de Fisioterapia, v. 14, n. 3, p. 237-243, 2010.

CARVALHO, J.A.M.; GARCIA, R.A. O envelhecimento da populacéo brasileira:
um enfoque demogréfico. Cadernos de Saude Publica, v. 19, n. 3, p. 725-733,
2003.

CENTER ON THE DEVELOPING CHILD. Harvard University.
http://developingchild.harvard.edu/key concepts/executive function. Acesso
em 20 de junho de 2015.

CHAMBERLIN, M.E.; FULWIDER, B.D.; SANDERS, S.L.; MEDEIROS, J.M.
Does fear of falling influence spatial and temporal gait parameters in elderly
persons beyond changes associated with normal aging? The Journals of
Gerontology Series A: Biological Sciences and Medical Sciences, v. 60, n.
9, p. 1163-1167, 2005.

CHANG, H.T.; CHEN, H.C.; CHOU, P. Factors associated with fear of falling
among community-dwelling older adults in the Shih-Pai Study in Taiwan. PloS
One, v. 11, n. 3, p. e0150612, 2016.


http://developingchild.harvard.edu/key_concepts/executive_function

70

CHEN, X.; GENXIANG, M.; LENG, S.X. Frailty syndrome: an overview. Clinical
Interventions in Aging, v. 9, p. 433-441, 2014.

CHENTLI, F.; AZZOUG, S.; MAHGOUN, S. Diabetes mellitus in elderly. Indian
Journal of Endocrinology and Metabolism, v. 19, n. 6, p. 744-752, 2015.

CHIBA, Y.; KIMBARA, Y.; KODERA, R.; TSUBOI, Y.; SATO, K.; TAMURA, Y,
MORI, S.; ITO, H.; ARAKI, A. Risk factors associated with falls in elderly
patients with type 2 diabetes. Journal of Diabetes and its Complications, v.
29, n. 7, p. 898-902, 2015.

CHU, C.L.; LIANG, C.K.; CHOW, P.C.; LIN, Y.T.; TANG, K.Y.; CHOU, M.Y.;
CHEN, L.K.; LU, T.; PAN, C.C. Fear of falling (FF): Psychosocial and physical
factors among institutionalized older Chinese men in Taiwan. Archives of
Gerontology and Geriatrics, v. 53, n. 2, p. e232-236, 2011.

CLOSS, V.E.; SCHWANKE, C.H.A. A evolucéo do indice de envelhecimento no
Brasil, nas suas regides e unidades federativas no periodo de 1970 a 2010.
Revista Brasileira de Geriatria e Gerontologia, v.15, n. 3, p. 443-458, 2012.

CONFORTIN, S.C.; GIEHL, MW.C.; ANTES, D.L.; SCHNEIDER, 1J.C,;
d’ORSI, E. Autopercepcédo positiva de saude em idosos: estudo populacional
no Sul do Brasil. Cadernos de Saude Publica, v. 31, n. 5, p. 1049-1060, 2015.

CORRIERE, M.; ROOPARINESINGH, N.; KALYANI, R.R. Epidemiology of
diabetes and diabetes complications in the elderly: an emerging public health
burden. Current Diabetes Reports, v. 13, n. 6, p. 805-813, 2013.

CUNHA, A.C.N.P.; CUNHA, N.N.P.; BARBOSA, M.T. Geriatric teaching in
Brazilian medical schools in 2013 and considerations regarding adjustment to
demographic and epidemiological transition. Revista da Associagcdo Médica
Brasileira, v. 62, n. 2, p. 179-183, 2016.

DELBAERE, K.; CROMBEZ, G.; VANDERSTRAETEN, G.; WILLEMS, T,
CAMBIER, D. Fear-related avoidance of activities, falls and physical frailty. A
prospective community-based cohort study. Age and Ageing, v. 33, n. 4, p.
368-373, 2004.

DELBAERE, K.; CROMBEZ, G.; VAN DEN NOORTGATE, N.; WILLEMS, T.;
CAMBIER, D. The risk of being fearful or fearless of falls in older people: an
empirical validation. Disability and Rehabilitation, v. 28, n. 12, p. 751-756,
2006.

DELBAERE, K.; CLOSE, J.C.; MIKOLAIZAK, A.S.; SACHDEV, P.S;
BRODATY, H.; LORD, S.R. The Falls Efficacy Scale International (FES-I). A
comprehensive longitudinal validation study. Age and Ageing, v. 39, n. 2, p.
210-216, 2010.

DENKINGER, M.D.; LUKAS, A.; NIKOLAUS, T.; HAUER, K. Factors associated
with fear of falling and associated activity restriction in community-dwelling older
adults: a systematic review. The American Journal of Geriatric Psychiatry, v.
23,n. 1, p. 72-86, 2015.



71

DESHPANDE, N.; METTER, E.J.; BANDINELLI, S.; LAURETANI, F.;
WINDHAM, B.G.; FERRUCCI, L. Psychological, physical, and sensory
correlates of fear of falling and consequent activity restriction in the elderly: the
INCHIANTI study. American Journal of Physical Medicine & Rehabilitation,
v. 87, n.5, p. 354-362, 2008.

DIAS, R.C.; FREIRE, M.T.; SANTOS, E.G.; VIEIRA, R.A.; DIAS, J.M,;
PERRACINI, M.R. Characteristics associated with activity restriction induced by
fear of falling in community-dwelling elderly. Revista Brasileira de
Fisioterapia, v.15, n. 5, p. 406-413, 2011.

ESBRI VICTOR, M.; HUEDO RODENAS, |.; LOPEZ UTIEL, M.; MARTINEZ
REIG, M.; LOPEZ JIMENEZ, E.; HERIZO MUNOZ, M.A.; SANCHEZ NIEVAS,
G.; ABIZANDA SOLER, P. [Rationale, design and methodology of physical
attributes identification of the fear of falling syndrome (FISTAC study)]. Revista
Espafiola de Geriatria y Gerontologia, 2016 (in press).

FESS, E.E. Grip strength. In: CASANOVA, J.S. (ed). Clinical assessment
recommendations. Chicago: American Society of Hand Therapists, p. 41-45,
1992.

FRIED, L.P.; TANGEN, C.M.; WALSTON, J.; NEWMAN, A.B.; HIRSCH, C;
GOTTDIENER, J.; SEEMAN, T.; TRACY, R.; KOP, W.J.; BURKE, G
MCBURNIE, M.A. Frailty in older adults: evidence for a phenotype. The
Journals of Gerontology Series A: Biological Sciences and Medical
Sciences, v. 56, n. 3, p. M146-M156, 2001.

GAO, Y.; XIAO, Y.; MIAO, R.; ZHAO, J.; CUI, M.; HUANG, G.; FEI, M. The
prevalence of mild cognitive impairment with type 2 diabetes mellitus among
elderly people in China: a cross-sectional study. Archives of Gerontology and
Geriatrics, v. 62, p. 138-142, 2016.

GREENBERG, S.A. Analysis of measurement tools of fear of falling for high-
risk, community-dwelling older adults. Clinical Nursing Research, v. 21, n. 1,
p. 113-130, 2012.

GURALNIK, J.M.; SIMONSICK, E.M.; FERRUCCI, L.; GLYNN, R.J;
BERKMAN, L.F.; BLAZER, D.G.; SCHERR, P.A.; WALLACE, R.B. A short
physical performance battery assessing lower extremity function: association
with self-reported disability and prediction of mortality and nursing home
admission. Journal of Gerontology, v. 49, n. 2, p. M85-M94, 1994.

HADJISTAVROPOULOS, T.; DELBAERE, K.; FITZGERALD, T.D.
Reconceptualizing the role of fear of falling and balance confidence in fall risk.
Journal of Aging and Health, v. 23, n. 1, p. 3-23, 2011.

HERMAN, T.; GILADI, N.; HAUSDORFF, J.M. Properties of the 'timed up and
go' test: more than meets the eye. Gerontology, v. 57, n. 3, p. 203-210, 2011.

HERRMANN, N.; MITTMANN, N.; SILVER, I.L.; SHULMAN, K.l.; BUSTO, U.A;
SHEAR, N.H.; NARANJO, C.A. A validation study of The Geriatric Depression



72

Scale short form. International Journal of Geriatric Psychiatry, v. 11, n. 5, p.
457-460, 1996.

HOANG, O.T.; JULLAMATE, P.; PIPHATVANITCHA, N.; ROSENBERG, E.
Factors related to fear of falling among community-dwelling older adults.
Journal of Clinical Nursing, 2016 (in press).

INSTITUTO BRASILEIRO DE GEOGRAFIA E ESTATISTICA - IBGE.
Projecdo da populagdo do Brasil por sexo e idade - 1980-2050, Reviséo
2008.

INSTITUTO BRASILEIRO DE GEOGRAFIA E ESTATISTICA — IBGE. Sinopse
do censo demografico de 2010. Rio de Janeiro, 2011.

INTERNATIONAL DIABETES FEDERATION. IDF Diabetes Atlas, 6" ed, 2013.

INTERNATIONAL DIABETES FEDERATION. IDF Diabetes Atlas, 7' ed, 2015.

JORSTAD, E.C.; HAUER, K.; BECKER, C.; LAMB, S.E. Measuring the
psychological outcomes of falling: a systematic review. Journal of the
American Geriatrics Society, v. 53, n. 3, p. 501-510, 2005.

KELLY, C.; FLEISCHER, A.; YALLA, S.; GREWAL, G.S.; ALBRIGHT, R
BERNS, D.; CREWS, R.; NAJAFI, B. Fear of falling is prevalent in older adults
with diabetes mellitus but is unrelated to level of neuropathy. Journal of the
American Podiatric Medical Association, v. 103, n. 6, p. 480-488, 2013.

KERNER, W.; BRUCKEL, J. Definition, classification and diagnosis of diabetes
mellitus. Experimental and Clinical Endocrinology & Diabetes, v. 122, n. 7,
p. 384-386, 2014.

KIM, S.; SO, W.Y. Prevalence and correlates of fear of falling in Korean
community-dwelling elderly subjects. Experimental Gerontology, v. 48, n. 11,
p. 1323-1328, 2013.

KIRKMAN, M.S.; BRISCOE, V.J.; CLARK, N.; FLOREZ, H.; HAAS, L.B;
HALTER, J.B.; HUANG, E.S.; KORYTKOWSKI, M.T.; MUNSHI, M.N.;
ODEGARD, P.S.; PRATLEY, R.E.; SWIFT, C.S. Diabetes in older adults.
Diabetes Care, v. 35, n. 12, p. 2650-2664, 2012.

KUMAR, A.; CARPENTER, H.; MORRIS, R.; ILIFFE, S.; KENDRICK, D. Which
factors are associated with fear of falling in community-dwelling older people?
Age and Ageing, v. 43, n. 1, p. 76-84, 2014.

KWAN, M.M.; LIN, S.I.; CHEN, C.H.; CLOSE, J.C.; LORD, S.R. Sensorimotor
function, balance abilities and pain influence Timed Up and Go performance in
older community-living people. Aging Clinical and Experimental Research, v.
23,n. 3, p. 196-201, 2011.

LAWTON, M.P.; BRODY, E.M. Assessment of older people: self-maintaining
and instrumental activities of daily living. Gerontologist, v. 9, n. 3, p. 179-186,
1969.



73

LEBRAO, M.L. O envelhecimento no Brasil: aspectos da transicdo demografica
e epidemioldgica. Saude Coletiva, v. 4, n. 17, p. 135-140, 2007.

LINO, V.T.; PEREIRA, S.R.; CAMACHO, L.A.; RIBEIRO FILHO, S.T,
BUKSMAN, S. [Cross-cultural adaptation of the Independence in Activities of
Daily Living Index (Katz Index)]. Cadernos de Saude Publica, v. 24, n. 1, p.
103-112, 2008.

LIU, J.Y. Fear of falling in robust community-dwelling older people: results of a
cross-sectional study. Journal of Clinical Nursing, v. 24, n. 3-4, p. 393-405,
2015.

LUSTOSA, L.P.; PEREIRA, D.S.; DIAS, R.C.; BRITTO, R.R.; PARENTONI,
A.N.; PEREIRA, L.S.M. Translation and cultural adaptation of the Minnesota
Leisure Time Activities Questionnaire in community-dwelling older people.
Geriatria & Gerontologia, v. 5, n. 2, p. 57-65, 2011.

MACGILCHRIST, C.; PAUL, L.; ELLIS, B.M.; HOWE, T.E.; KENNON, B.;
GODWIN, J. Lower-limb risk factors for falls in people with diabetes mellitus.
Diabetic Medicine, v. 27, n. 2, p. 162-168, 2010.

MAKI, B.E. Gait changes in older adults: predictors of falls or indicators of fear.
Journal of the American Geriatrics Society, v. 45, n. 3, p. 313-320, 1997.

MAKI, B.E.; HOLLIDAY, P.J.; TOPPER, AK. Fear of falling and postural
performance in the elderly. Journal of Gerontology, v. 46, n. 4, p. M123-M131,
1991.

MALINI, F.M.; LOURENCO, R.A.; LOPES, C.S. Prevalence of fear of falling in
older adults, and its associations with clinical, functional and psychosocial
factors: The Frailty in Brazilian Older People - Rio de Janeiro Study. Geriatrics
& Gerontology International, v. 16, n. 3, p. 336-344, 2016.

MANE, A.B.; SANJANA, T.; PATIL, P.R.; SRINIWAS, T. Prevalence and
correlates of fear of falling among elderly population in urban area of Karnataka,
India. Journal of Mid-life Health, v. 5, n. 3, p. 150-155, 2014.

MANLY, B.F.J. Multivariate statistical methods: a primer; 3 ed, New York:
Chapman & Hall, 2004.

MARTIN, K.L.; BLIZZARD, L.; WOOD, A.G.; SRIKANTH, V.; THOMSON, R;;
SANDERS, L.M.; CALLISAYA, M.L. Cognitive function, gait, and gait variability
in older people: a population-based study. The Journals of Gerontology
Series A: Biological Sciences and Medical Sciences, v. 68, n. 6, p. 726-732,
2013.

MATHIOWETZ, V. Comparison of Rolyan and Jamar dynamometers for
measuring grip strength. Occupational Therapy International, v. 9, n. 3, p.
201-209, 2002.

MENDES, T.A.B.; GOLDBAUM, M.; SEGRI, N.J.; BARROS, M.B.; CESAR,
C.L.; CARANDINA, L.; ALVES, M.C. [Diabetes mellitus: factors associated with



74

prevalence in the elderly, control measures and practices, and health services
utilization in Sao Paulo, Brazil]. Cadernos de Saude Pdublica, v. 27, n. 6, p.
1233-1243, 2011.

MENZ, H.B.; LATT, M.D.; TIEDEMANN, A.; MUN SAN, K.M.; LORD, S.R.
Reliability of the GAITRite walkway system for the quantification of temporo-
spatial parameters of gait in young and older people. Gait & Posture, v. 20, n.
1, p. 20-25, 2004.

MINISTERIO DA SAUDE. Secretaria de Vigilancia em Satde, Departamento de
Vigilancia de Doencas e Agravos ndo Transmissiveis e Promogdo de Saude.
Vigitel Brasil 2014: vigilancia de fatores de risco e protecdo para doencas
crbnicas por inquérito telefénico - Brasilia: Ministério da Saude, 2015.

MOREIRA, B.S.; BARROSO, C.M.; FURTADO, S.R.C.; SAMPAIO, R.F;
VALLONE, M.L.D.C.; KIRKWOOD, R.N. Clinical functional tests help identify
elderly women highly concerned about falls. Experimental Aging Research, v.
41,n. 1, p. 89-103, 2015.

MOREIRA, B.S.; DOS ANJOS, D.M.; PEREIRA, D.S.; SAMPAIO, R.F;
PEREIRA, L.S.; DIAS, R.C.; KIRKWOOD, R.N. The geriatric depression scale
and the timed up and go test predict fear of falling in community-dwelling elderly
women with type 2 diabetes mellitus: a cross-sectional study. BMC Geriatrics,
v. 16, n. 56, p. 1-10, 2016a.

MOREIRA, B.S.; SAMPAIO, R.F.; FURTADO, S.R.C.; DIAS, R.C.; KIRKWOOQOD,
R.N. The relationship between diabetes mellitus, geriatric syndromes, physical
function, and gait: a review of the literature. Current Diabetes Reviews, v. 12,
n. 3, p. 240-251, 2016b.

MOREIRA, R.O.; CASTRO, A.P.; PAPELBAUM, M.; APPOLINARIO, J.C;
ELLINGER, V.C.; COUTINHO, W.F.; ZAGURY, L. [Translation into Portuguese
and assessment of the reliability of a scale for the diagnosis of diabetic distal
polyneuropathy]. Arquivos Brasileiros de Endocrinologia & Metabologia, v.
49, n. 6, p. 944-950, 2005.

MORLEY, J.E.; MALMSTROM, T.K.; RODRIGUEZ-MANAS, L.; SINCLAIR, A.J.
Frailty, sarcopenia and diabetes. Journal of the American Medical Directors
Association, v. 15, n. 12, p. 853-859, 2014.

MUNSHI, M.N.; HAYES, M.; IWATA, |.; LEE, Y.; WEINGER, K. Which aspects
of executive dysfunction influence ability to manage diabetes in older adults?
Diabetic Medicine, v. 29, n. 9, p. 1171-1177, 2012.

MURPHY, J.; ISAACS, B. The post-fall syndrome. A study of 36 elderly
patients. Gerontology, v. 28, n. 4, p. 265-270, 1982.

MURPHY, S.L.; DUBIN, J.A.; GILL, T.M. The development of fear of falling
among community-living older women: predisposing factors and subsequent fall
events. The Journals of Gerontology. Series A, Biological Sciences and
Medical Sciences, v. 58, n. 10, p. M943-947, 2003.



75

NASRI, F. O envelhecimento populacional no Brasil. Einstein (S&o Paulo), v.
6, Supl. 1, p. S4-S6, 2008.

NERI, A.L.; ONGARATTO, L.L.; YASSUDA, M.S. Mini-Mental State
Examination sentence writing among community-dwelling elderly adults in
Brazil: text fluency and grammar complexity. International Psychogeriatrics,
v.24,n. 11, p.1732-1737, 2012.

NORMAN, K.; STOBAUS, N.; GONZALEZ, M.C.; SCHULZKE, J.D.; PIRLICH,
M. Hand grip strength: outcome predictor and marker of nutritional status.
Clinical Nutrition, v. 30, n. 2, p. 135-142, 2011.

NOURHASHEMI, F.; ANDRIEU, S.; GILLETTE-GUYONNET, S.; VELLAS, B.;
ALBAREDE, J.L.; GRANDJEAN, H. Instrumental activities of daily living as a
potential marker of frailty: a study of 7364 community-dwelling elderly women
(the EPIDOS study). The Journals of Gerontology. Series A, Biological
Sciences and Medical Sciences, v. 56, n. 7, p. M448-453, 2001.

OH, E.; HONG, G.S,; LEE, S.; HAN, S. Fear of falling and its predictors among
community-living older adults in Korea. Aging and Mental Health, 2015 (in
press).

OKURA, Y.; URBAN, L.H; MAHONEY, D.W., JACOBSEN, S.J,;
RODEHEFFER, R.J. Agreement between self-report questionnaires and
medical record data was substantial for diabetes, hypertension, myocardial
infarction and stroke but not for heart failure. Journal of Clinical
Epidemiology, v. 57, n. 10, p. 1096-1103, 2004.

PARK, J.H.; CHO, H.; SHIN, J.H.; KIM, T.; PARK, S.B.; CHOI, B.Y.; KIM, M.J.
Relationship among fear of falling, physical performance, and physical
characteristics of the rural elderly. American Journal of Physical Medicine &
Rehabilitation, v. 93, n. 5, p. 379-386, 2014.

PARK, S.W.; GOODPASTER, B.H.; STROTMEYER, E.S.; KULLER, L.H;
BROUDEAU, R.; KAMMERER, C.; DE, R.N.; HARRIS, T.B.; SCHWARTZ, A.V.;
TYLAVSKY, F.A.; CHO, Y.W.; NEWMAN, A.B. Accelerated loss of skeletal
muscle strength in older adults with type 2 diabetes: the health, aging, and body
composition study. Diabetes Care, v. 30, n. 6, p. 1507-1512, 2007.

PEEL, N.M. Epidemiology of falls in older age. Canadian Journal on Aging, v.
30, n. 1, p. 7-19, 2011.

PERERA, S.; MODY, S.H.; WOODMAN, R.C.; STUDENSKI, S.A. Meaningful
change and responsiveness in common physical performance measures in
older adults. Journal of the American Geriatrics Society, v. 54, n. 5, p. 743-
749, 2006.

PERKISAS, S.; VANDEWOUDE, M. Where frailty meets diabetes. Diabetes/
Metabolism Research and Reviews, v. 32, Suppl. 1, p. 261-267, 2016.

PETERS, D.M.; FRITZ, S.L.; KROTISH, D.E. Assessing the reliability and
validity of a shorter walk test compared with the 10-Meter Walk Test for



76

measurements of gait speed in healthy, older adults. Journal of Geriatric
Physical Therapy, v. 36, n. 1, p. 24-30, 2013.

PIJPERS, E.; FERREIRA, |.; DE JONGH, R.T.; DEEG, D.J.; LIPS, P,
STEHOUWER, C.D.; NIEUWENHUIJZEN KRUSEMAN, A.C. Older individuals
with diabetes have an increased risk of recurrent falls: analysis of potential
mediating factors: the Longitudinal Ageing Study Amsterdam. Age and Ageing,
v. 41, n. 3, p. 358-365, 2012.

PODSIADLO, D.; RICHARDSON, S. The timed "Up & Go" a test of basic
functional mobility for frail elderly persons. Journal of the American Geriatrics
Society, v. 39, n. 2, p. 142-148, 1991.

ROCHAT, S.; BULA, C.J.; MARTIN, E.; SEEMATTER-BAGNOUD, L.;
KARMANIOLA, A.; AMINIAN, K.; PIOT-ZIEGLER, C.; SANTOS-EGGIMANN, B.
What is the relationship between fear of falling and gait in well-functioning older
persons aged 65 to 70 years? Archives of Physical Medicine and
Rehabilitation, v. 91, n. 6, p. 879-884, 2010.

ROMAN DE METTELINGE, T.; CAMBIER, D.; CALDERS, P.; VAN DEN
NOORTGATE, N.; DELBAERE, K. Understanding the relationship between type
2 diabetes mellitus and falls in older adults: a prospective cohort study. PLoS
ONE, v. 8, n. 6, p. e67055-2013.

ROWLEY, W.R.; BEZOLD, C.; ARIKAN, Y.; BYRNE, E.; KROHE, S. Diabetes
2030: Insights from yesterday, today, and future trends. Population Health
Management, 2016 (in press).

SATTELMAIR, J.R.; PERTMAN, J.H.; FORMAN, D.E. Effects of physical
activity on cardiovascular and noncardiovascular outcomes in older adults.
Clinics in Geriatric Medicine, v. 25, n. 4, p. 677-6ix, 2009.

SEEMATTER-BAGNOUD, L.; SANTOS-EGGIMANN, B.; ROCHAT, S,
MARTIN, E.; KARMANIOLA, A.; AMINIAN, K.; PIOT-ZIEGLER, C.; BULA, C.J.
Vulnerability in high-functioning persons aged 65 to 70 years: the importance of
the fear factor. Aging Clinical and Experimental Research, v. 22, n. 3, p. 212-
218, 2010.

SHIN, K.R.; KANG, Y.; KIM, M.Y.; JUNG, D.; KIM, J.S.; HONG, C.M.; YUN,
E.S.; MA, R.W. Impact of depression and activities of daily living on the fear of
falling in Korean community-dwelling elderly. Nursing & Health Sciences, v.
12, n. 4, p. 493-498, 2010.

TANDER, B.; ATMACA, A.; ULUS, Y.; TURA, C.; AKYOL, Y.; KURU, O.
Balance performance and fear of falling in older patients with diabetes mellitus:
a comparison with patients without diabetes mellitus. Turkish Journal of
Physical Medicine and Rehabilitation, 2015 (in press).

TAYLOR, H.L.; JACOBS, D.R., JR.; SCHUCKER, B.; KNUDSEN, J.; LEON,
A.S.; DEBACKER, G. A questionnaire for the assessment of leisure time
physical activities. Jounal of Chronic Diseases, v. 31, n. 12, p. 741-755, 1978.



77

TIDEIKSAAR R. Falling in old age: its prevention and treatment, 2" ed, New
York: Springer, 1989.

TINETTI, M.E.; RICHMAN, D.; POWELL, L. Falls efficacy as a measure of fear
of falling. Journal of Gerontology, v. 45, n. 6, p. 239-243, 1990.

TIRADO, P.A. [Fear of falling]. Revista Espafiola de Geriatria y Gerontologia,
v. 45, n. 1, p. 38-44, 2010.

TOMITA, Y.; ARIMA, K.; KANAGAE, M.; OKABE, T.; MIZUKAMI, S,
NISHIMURA, T.; ABE, Y.; GOTO, H.; HORIGUCHI, I.; AOYAGI, K. Association
of physical performance and pain with fear of falling among community-dwelling
Japanese women aged 65 years and older. Medicine, v. 94, n. 35, p. e1449,
2015.

UEMURA, K.; SHIMADA, H.; MAKIZAKO, H.; DOI, T.; TSUTSUMIMOTO, K.;
LEE, S.; UMEGAKI, H.; KUZUYA, M.; SUZUKI, T. Effects of mild cognitive
impairment on the development of fear of falling in older adults: a prospective
cohort study. Journal of the American Medical Directors Association, v. 16,
n. 12, p. 1104.e1109-1113, 2015.

VAN DER CAMMEN, T.J.; ALBAYRAK, A.; VOUTE, E.; MOLENBROEK, J.F.
New horizons in design for autonomous ageing. Age Ageing, 2016 (in press).

VAN SLOTEN, T.T.; SAVELBERG, H.H.; DUIMEL-PEETERS, I.G.; MEIJER, K.;
HENRY, R.M.; STEHOUWER, C.D.; SCHAPER, N.C. Peripheral neuropathy,
decreased muscle strength and obesity are strongly associated with walking in
persons with type 2 diabetes without manifest mobility limitations. Diabetes
Research and Clinical Practice, v. 91, n. 1, p. 32-39, 2011.

VASCONCELOS, A.M.N.; GOMES, M.M.F. Transicdo demografica: a
experiéncia brasileira. Epidemiologia e Servicos de Saude, v. 21, n. 4, p.
539-548, 2012.

VERAS, R. Population aging today: demands, challenges and innovations.
Revista de Saude Publica, v. 43, n. 3, p. 548-554, 2009.

VERGHESE, J.; HOLTZER, R.; LIPTON, R.B.; WANG, C. Quantitative gait
markers and incident fall risk in older adults. The Journals of Gerontology
Series A: Biological Sciences and Medical Sciences, v. 64, n. 8, p. 896-901,
20009.

VIANA, J.U.; SILVA, S.L.; TORRES, J.L.; DIAS, J.M.; PEREIRA, L.S.; DIAS,
R.C. Influence of sarcopenia and functionality indicators on the frailty profile of
community-dwelling elderly subjects: a cross-sectional study. Brazilian Journal
of Physical Therapy, v. 17, n. 4, p. 373-381, 2013.

VIEIRA, R.A. Fragilidade, quedas e autoeficacia em idosos brasileiros:
dados da rede Fibra. Tese de doutorado. Escola de Educacdo Fisica,
Fisioterapia e Terapia Ocupacional, UFMG: Belo Horizonte, Minas Gerais,
2013.



78

VILJOEN, A.; SINCLAIR, A.J. Diabetes and insulin resistance in older people.
Medical Clinics of North America, v. 95, n. 3, p. 615-6ii, 2011.

WEBSTER, K.E.; WITTWER, J.E.;FELLER, J.A. Validity of the GAITRite
walkway system for the measurement of averaged and individual step
parameters of gait. Gait & Posture, v. 22, n. 4, p. 317-321, 2005.

WHITNEY, S.L.; WRISLEY, D.M.; MARCHETTI, G.F.; GEE, M.A.; REDFERN,
M.S.; FURMAN, J.M. Clinical measurement of sit-to-stand performance in
people with balance disorders: validity of data for the Five-Times-Sit-to-Stand
Test. Physical Therapy, v. 85, n. 10, p. 1034-1045, 2005.

WORLD HEALTH ORGANIZATION. Obesity: preventing and managing the
global epidemic: report of a WHO consultation. Geneva, 1997.

WORLD HEALTH ORGANIZATION. Global health risks: mortality and burden
of disease attributable to selected major risks. Geneva, Switzerland: World
Health Organization, 2009.

YARDLEY, L.; BEYER, N.; HAUER, K.; KEMPEN, G.; PIOT-ZIEGLER, C.;
TODD, C. Development and initial validation of the Falls Efficacy Scale-
International (FES-I). Age and Ageing, v. 34, n. 6, p. 614-619, 2005.



ANEXOS

ANEXO A — Parecer do Comité de Etica em Pesquisa do Estudo A

UNIVERSIDADE FEDERAL DE MINAS GERAIS
COMITE DE ETICA EM PESQUISA - COEP

Parecer n2. ETIC 0144.0.203.000-10

Interessado(a): Profa. Leani Souza Maximo Pereira
Departamento de Fisioterapia
EEFFTO - UFMG

DECiSAO

O Comité de Etica em Pesquisa da UFMG — COEP aprovou, no
dia 24 de maio de 2010, apés atendidas as solicitagdes de diligéncia, o
projeto de pesquisa intitulado "Avaliagdo das caracteristicas da
marcha e a associagdo com os marcadores inflamatorios em
idosos diabéticos classificados como frageis, pré-frageis e niao
frageis" bem como o Termo de Consentimento Livre e Esclarecido.

O relatério final ou parcial devera ser encaminhado ac COEP um
ano apos o inicio do projeto.

Mol e=—

Profa. Maria Teresa Marques Amatal
Coordenadora do COEP-UFMG
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ANEXO B — Escore de Sintomas Neuropaticos

Escore de Sintomas Neuropdticos (ESN)

Original: Young MJ, Boulton AJM, Macleod AF e cols.
Traducdo: Moreira RO, Casfro AP, Papelbaurn M e cols.

1. O senhor{a) tem expermentado dor ou () 5e NAO, interromper a avaliacdo

desconforto nas pernas? () 52 SIM, continuar a avaliagao

2. Que fipo de sensacdo mais te incomoda? () Queimacdo, doméncia ou formigamento 2 pts

(Descrever os sintfomas se o paciente ndo citar () Fadiga, caimibras ou prurido

nenhum destes) 1 pt

3. Qual a localizacdo mais freglente desse(a) () Pés 2 pts

(sinfoma descrito)? () Panturrlha 1 pt
() Outra locdlizacdo 0 pt

4. Existe alguma hora do dia em que este{a) () Durante a noite 2 pts

(sinfoma descrito) aumenta de intensidade? () Duranfe o dia & a ncite 1 pt
() Apenas durante o dia 0 pt

5. Este{a) (sintforna descrito) ja o(a) acordou () Simn 1 pt

durante a noite? ()Y Nao 0 pt

&. Algurma manobra que o(a) senhor(a) o realiza () Andar 2 pts

& capaz de diminuir este(a) (sintfoma descrito)? ()Ficar de pé 1 pt

(Descrever as manobras para o pacients se ele () Sentar cu deitar 0 pt

ndo citar nenhuma delas)

Escore Total: Classificagdo: Leve / Moderado [/ Grave

Urn escore de 3-4 implica em sinfornas leves, 5-6 sinfornas moderados e 7-9 sintormas graves.
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ANEXO C - Parecer do Comité de Etica em Pesquisa do Estudo B

UF/V\G Universidade Federal de Minas Gersis
Comité de Etica em Pesquisa da UFMG - COEP

Parecer n®. ETIC 187/07

Interessado(a): Profa. Rosangela Corréa Dias
Departamento de Fisioterapia
EEFFTO- UFMG

DECISAO

O Comité de Etica em Pesquisa da UFMG — COEP aprovou, no
dia 04 de outubro de 2007, apds atendidas as solicitagdes de diligéncia,
0 projeto de pesquisa intitulado “"Estudo da fragilidade em idosos
brasileiros™ bem como o Termo de Consentimento Livre e Esclarecido.

O relatério final ou parcial devera ser encaminhado ao COEP um
ano apos o inicio do projeto.
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Coordenadora do COEP-UFMG



ANEXO D - Inquérito do Estudo da Fragilidade em Idosos Brasileiros
(Rede FIBRA)
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ESTUDO DA FRAGILIDADE EM IDOSO0S BRASILEIROS

1- DATAENTREVISTA:__/__ /2 -HORADEINICIO:—_:— 3-HORADE TERMINO:__ 1
4 - CODIGO DO ENTREVISTADOR: 5-POLO:
6 - CODIGO DA CIDADE: 7 - SETOR CENSITARIO!
CONTROLE DE QUALIDADE
DATA
STATUS
OBSERVAGAC
STATUS DO QUESTIONARIO:
(1) gquestiondrio completo CODIGO DO REVISOR:

(2) necessario fazer outro contato com o idoso
(3) esclarecer com o entrevistador
(4) perdido

8 - STATUS FINAL DO QUESTIONARIO:

g - CODIGD DO PARTICIPANTE;

10 - Nome:

11 - Enderago: 12.Bairra:
13 - Telefone:
14 - Data de nascimento: f / 15.ldade:

16- Género: (1) Masc. (2) Fem. | |
17 - Assinatura do TCLE: (1)Sim  (2) Ndo |:|
18.Nome de familiar, amigo ou vizinho para contata:

19 Telefone:
20.0B5.;
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| - ESTADO MENTAL

Agora vou |he fazer algumas perguntas que exigem atengao e um pouco da sua meméaria. Por favor, tente
se concentrar para respondé-las.

QUESTOES RESPOSTAS PONTUACAO
21 - Que dia & hoje? s N I
22 - Em que més estamos? E,;,; Efgsu ez |:|
23 - Em que ano estamos? :a; Erarggo 23 |:|
24 - Em gue dia da semana (1) Certo 24
estamos? (0) Errada
25 - Que horas s30 agora
aproximadamente? (considere (1) Certo . |:|
correta a variagao de mais ou (0) Errado
menas uma hora)
26 - Em gue local nés estamos? () Certo
(dormitorio, sala, apontando para (0) Eramﬂ 26 |:|
o chdo)
27 - Que local e este aqui? 11 Carto
(apontando ao redor num sentido EU; Ererado 27
mais amplo para a casa)
28 - Em gue bairro nos estamos (1) Carto
ou qual o nome de uma rua (0) Emado 20 |:|
proxima?
29 - Em que cidade nés () Certe  og I:’
estamos? i0) Errada
30 - Em gue estado nos (1) Certo 30
estamos? (0) Emado
31 - Vou dizer 3 palavras e ofa) (1) Certo
senhor(a) ir4 repeti-las a seguir: 31.a- CARRO (0) Erado 12 :l
CARRO — VASO - TIOLO 32,
Gostaria que ola) senhor{a) me ~ () Certo -, |:’
dissesse quanto &: 31.b-VASO {0) Errado '
(se houver erro, corrija e prossiga,
Considere correto se o examinado (1) Gerto
ar 31.c-TINOLO (oere, st ]
espontaneamente se corrigir)
1) Cert
32.a-100-7 oo, a2a ]
. (1) Certo
32 - Gostaria que ofa) senhori{a) 32.b-93 -7 (0) Errado 32b
me dissesse quanto & (1) Gerto
(se houver erro, corrija e prossiga. 32.c-86 -7 (0) Emado ~ 2C |:|
Considere correto se o examinado {1) Certo
espontaneamente se corrigir) 32.d-79 -7 (0) Errado =@ I:l
smer2r | 0@ e[ ]
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QUESTOES RESPOSTAS PONTUAGAOQ
i (1)Certo ..

33 - O(a) senhor(a) consegue 838 GRO (0)Erado -2
se lembrar das 3 palavras que . (1) Certo
Ihe pedi que repetisse agora ha 33.b-VASO (0) Errado T :]
pouco? (1) Certo

33.¢ - TIOLO o, wal |

34 - Mostre um relégio e pega ao (1) Certo a4
entrevistado que diga o nome. (0) Errado |:I

35 - Mostre uma caneta e peca (1) Certo 35
ao entrevistado que diga o nome. (0) Errado
36 - Preste atengdo: vou lhe dizer
uma frase e quero que repita
depois de mim: (1) Certo 36
NEM AQUI, NEM ALI, NEM LA. (0) Errado
(Considere somente se a
repeticéo for perfeita)

37 - Agora pegue este papel 37.a - Pega a folha com a E‘;} g:':go 37.a
com a méo direita. Dobre-o ao méo correta St =T
meio e coloque-o no chéo. (Falar _ 37.b
e o8 DoiaidoR. B i ez 37.b - Dobra corretamente | (O)f_;m
s6) 37.c - Coloca no chao Eg E::(:o 37.c
38. Vou Ihe mostrar uma folha
onde esta escrito uma frase.

Gostaria que fizesse o que esta (1) Certo 38
escrito: (0) Emado
FECHE OS OLHOS
39. Gostaria que o(a) senhor(a)
escrevesse uma frase de sua (1) Certo 39
escolha, qualquer uma, nao (0) Errado
precisa ser grande
40. Vou Ihe mostrar um desenho
e gostaria que o(a) senhor(a)
copiasse, tentando fazer o
melhor possivel. Desenhar (1) Certo
no verso da folha. (Considere (0)Erado 40 :
apenas se houver 2 pentagonos
interseccionados, 10 angulos,
formando uma figura com 4 lados
ou com 2 angulos)

Escore Total a1




Il - CARACTERISTICAS SOCIO-DEMOGRAFICAS

42 - Qual é o seu estado civil?

(1) Casado (a) ou vive com companheiro(a) (2) Solteiro{a)
(3) Divorciado(a) / Separado(a)  (4) Viivo(a) (97) NS (98) NA
(98) NR

<[]

43 - Qual sua cor ou raga?
{1) Branca {2) Preta/negra {3) Mulata‘cabocla/parda () Indigena
(5) Amarela‘oriental (a7) NS (98) NA (99) NR

o[

44 - Trabalha atualmente? (se nédo, va para questao 45)

1) Sim (2) Mao [97) NS (98) NA {99) NR

44.a.0 que ofa) senhor(a) faz (perguntar informagdes precisas sobre o tipo de a“

ocupagao)

45 - O(a) senhor(a) & aposentado(a)? 45

{1) Sim (2) Nao (97) NS [98) NA (99) NR

46 - O(a) senhor(a) & pensionista? 46

1) Sim (2] Ndo [97) NS (98) MNA, (99) NR

47 - O[a) senhor(a) & capaz de ler e escrever um bilhete simples? (se a pessoa

responder que aprendeu a ler e escrever, mas esqueceu, ou gque 56 é capaz de 47

assinar o proprio nome, marcar NAD)

(1) Sim (2) Nao (@7) NS (98) NA (89) MR

48 - Até que ano da escola ofa) Sr (a) estudou?

(1) Nunca foi & escola (nunca chegou a concluir a 1% sére primaria ou o curso de
alfabetizagio de adultos)

{2) Curso de alfabetizacio de adultos

(2) Primério (atual nivel fundameantal, 1° a 4° série)

{4) Ginasio (atual nivel fundamental, 57 a 8" serig) 48

{5) Cientifico, classico (atuais curso colegial ou normal, curso de magistério, curso
tacnico)

(8) Curso superior

{7) Pés-graduacio, com obtengdo do titulo de Mestre ou Doutor

(97) NS (98) MA (99) NR
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49 - Total de anos de escolaridade:

50 - Quantos filhos o(a) Sr/Sra tem?

51.0(a) Sr/Sra mora s6? (Se sim, va para 52)
(1) Sim (2) Nao

51.a - Quem mora com o(a) senhor(a)?

(1) Sozinho ( )sim ( )ndo
(2) Marido/ mulher/ companheiro (a) ( )sim ( )nao
(3) Filhos ou enteados ( )sim ( )ndo
(4) Netos ( )sim ( )ndo
(5) Bisnetos ( )sim ( )nao
(8) Outros parentes ( )sim ( )ndo
(7) Pessoas fora da familia (amigos, pessoas

contratadas, acompanhantes,

cuidadores e empregada doméstica) ( )sim ( )ndo

52 - O(a) Sr/Sra é proprietério(a) de sua residéncia?
(1) Sim (2) Nao (97) NS (98) NA (99) NR

53 - O(a) Sr/Sra é o principal responsavel pelo sustento da familia?
(Se sim, va para 54)
(1) Sim (2) Nao (97) NS (98) NA (99) NR

53.a - O(a) Sr/Sra ajuda nas despesas da casa?
(1) Sim (2) Nao (97) NS (98) NA (99) NR

54 - Qual a sua renda mensal, proveniente do seu trabalho, da sua
aposentadoria ou pensio?

55 - O(a) Sr/Sra tem algum parente, amigo ou vizinho que poderia cuidar de
vocé por alguns dias, caso necessario?
(1) Sim (2) Nao (97) NS (98) NA (99) NR

56 - Qual a renda mensal da sua familia, ou seja, das pessoas que moram em
sua casa, incluindo o(a) senhor({a)?

57. O(a) senhor(a) e sua (seu) companheira(o) consideram que tém dinheiro
suficiente para cobrir suas necessidades da vida diaria?
(1) Sim (2) Nao
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58. Agora verificaremos sua pressao arterial
BRACO DIREITO - PA1 sentado

87

s8.b

Ill - SAUDE FiSICA PERCEBIDA

Doengas crdnicas auto-relatadas diagnosticadas por médico no altimo ano.

Mo dltimo ano, algum médico ja disse que o(a) senhor{a) tem os seguintes problemas

de saude?

PATOLOGIAS

59 - Doenga do coragao como angina, infarto do miocardio ou ataque

cardiaco?
(1) Sim (2) Nao (97) NS (99) NR

=[]

60 - Pressdo alta - hipertensdo?
(1) Sim (2) Nao {97) NS (98) NR

61 - Derrame/AVC/Isquemia Cerebral
(1) Sim (2) Ndo {97) NS (99) NR

62 - Diabetes Mellitus?
(1) Sim (2) Nao (97) NS {99) NR

63 - Tumor maligno/cancer?
(1) Sim (2) Ndo (97) NS (99) NR

64 - Artrite ou reumatismo?
(1) Sim (2) Nio {97) NS (99) NR

60

-
«[]

62

65 - Doenga do pulméao (brenguite e enfisema)?

(1) Sim [2) Nao (97) NS (99) NR

66 - Depresséo?
(1) Sim (2) N&o (97) NS (99) NR

67 - Osteoporose?
(1) Sim (@) Ndo {(97) NS {99) NR

Saude auto-relatada: Nos dltimos 12 meses, o(a) senhor{a) teve algum destes problemas?

PROBLEMAS

68. Incontinéncia urinaria (ou perda involuntaria da urina)?

(1) Sim (2) N&o {97) NS 99) NR

o]



69 - Incontinéncia fecal (ou perda involuntiria das fezes)?
{1) Sim (2) Nao (97) NS (99) NR

&
@0

T0 - Nos ultimos 12 meses, tem se sentido triste ou deprimido?
{1) Sim (2) Mo (97) NS (99) NR

=y
(=]

71 - Esteve acamado em casa por motivo de doenga ou cirurgia?
{1) Sim (2) Nao (97) NS (99) NR

-
-

71.a - Se sim, por quantos dias permaneceu acamado?
(1) Sim (2} Nao (87) NS {99) NR

72 - Nos ultimos 12 meses, teve dificuldade de memdaria, de lembrar-se
de fatos recentes?
{1) Sim (2) Nao (97) NS (99) NR

=
L]

73 - O{a) senhor(a) tem problemas para dormir?
(1) Sim (2} Nao (97) NS (99) NR

P
[ ]

00000

Alteragoes no peso
PROBLEMAS

74. O(a) senhor{a) ganhou peso?

(1) Sim (2) Mao (97) NS (99) NR “

i

74.a. Se sim, quantos quilos aproximadamente? I:’

75. Ola) senhor(a) perdeu peso involuntariamente?
(1) Sim (2) Nao (97) NS {99) NR

75

i

75.a. Se sim, quantos quilos aproximadamente?
(1) Sim (2) Mago (97) NS (99) NR

76. Teve perda de apetite?
(1) Sim (2) Nao (97) NS {99) NR

76

]

Quedas

PROBLEMAS

77 - O{a) senhor(a) sofreu quedas nos Gltimos 12 meses? (Se n&o, va para 81)
{1) Sim 2) Nao (97) NS {99) NR

T7.a - 5e sim, quantas vezes? Uma vez I:I Duas ou mais I:I




78 - Devido as quedas, o(a) senhor(a) teve gue procurar o servigo de sadde
ou teve que consultar o médico?

(1) Sim (2) Nao {97) NS (99) NR

79 - Sofreu alguma fratura? (Se nao, vé para 81)
(1)Sim  (2)Ndo  (@7)NS  (99)NR

79.a - Se sim, onde?
(1) punho 2) quadril (3) vértebra (4) combinagbes (5) outros

80 - Teve que ser hospitalizado por causa dessa fratura?
(1) Sim (2) Nao (97) NS (99) NR

Uso de medicamentos

81 - Quantos medicamentos o(a) senhor(a) tem usado de forma regular nos
ultimos 3 meses, receitados pelo médico ou por conta prépria?

82 - Para os que tomam medicamentos, perguntar:

“Como tem acesso aos medicamentos"?

(1) Compra com o seu dinheiro

(2) Compra com os recursos da familia

(3) Obtém no posto de saude

(4) Qualquer outra compasigéo (1+2), (1+3), (2+3), (1+2+3) ou doagéo

83 - O|a) senhor(a) deixa de tomar algum medicamento prescrito por dificuldade

financeira para compri-lo?
(1) Sim (2) Nao {97) NS (98] NA (99) NR

Déficit de Audicao e de Visao

84 - O(a) senhor(a) ouve bem?
(1) Sim (2) Ndo (98) NA (99) NR

85 - Ofa) senhor(a) usa aparelho auditivo?
{1) Sim (2) Nao (97) NS (98) NA (89) NR

86 - O(a) senhor enxerga bem?
(1) Sim (2} Nao (97) NS (98) NA (99) NR

87 - Ofa) senhor(a) usa éculos ou lentes de contato?
(1) Sim [2) Nao (97) NS (98) NA (99) NR
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Habitos de vida: tabagismo e alcoolismo
Agora eu gostaria de saber sobre alguns de seus habitos de vida.

88 - O (a) Sr (a) fuma atualmente? (Se nao, va para 88.b)
(1) Sim {2) Nao (97) NS (98) NA (99) NR

88.a. Para aqueles gue responderam SIM, perguntar:
“Ha quanto tempo ofa) senhor(a) & fumante?

88.b - Para agueles que responderam NAO, perguntar:
(1) Nunca fumou 2) Ja fumou e largou A7) NS (98) NA (99) NR

AUDIT

89 - Com que fregiliéncia o senhor(a) consome bebidas alcodlicas?

(0) MNunca (1) Uma vez por més ou menos (2) 2-4 vezes por més
(3) 2-3 vezes por semana (4) 4 ou mais vezas por semana

90 - Quantas doses de dlcool o senhor(a) consome num dia normal?
0)0ou {1)20u3 2)40us (3)B6ou7 (4) & ou mais

91 - Com que fregléncia o senhor(a) consome cinco ou mais doses
&m uma Unica ocasiao?

(0) Nunca (1) Menos que uma vez por mes (2) Uma vez por més
(3) Uma vez por semana (4) Quase todos os dias

Avaliacao subjetiva da salde (saude percebida)

92 - Em geral, o(a) senhor{a) diria que a sua salide é;
{1) Muito boa (2) Boa (3) Regular (4) Ruim (5) Muito ruim
(99) NR

93 - Quando ofa) senhor(a) compara a sua saGde com a de outras pessoas
da sua idade, como ofa) senhor(a) avalia a sua saide no momento atual?

(1) Igual (2) Melhor (3) Pior (99) NR

94 - Em comparacao ha 1 ano atras, o(a) senhor{a) considera a sua satde hoje:

(1) Igual (2) Melhor (3) Pior (99) NR

95 - Em relagao ao cuidado com a sua saude, o(a) senhor(a) diria que ele &,
de uma forma geral:

1) Muito bom (2) Bom (3) Regular {4) Ruim (5) Muito ruim
(89) NR

96 - Em comparacéao ha 1 ano atrds, como ofa) senhor(a) diria que esta
© seu nivel de atividade?

(1) lqual (2) Melhar (3) Plior 99) NR
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97- Agora verificaremos sua pressao arterial mais uma vez
ERACO DIREITO - PA2 sentado 97.a : 97.b :
ERACO DIREITO

wo[ ] o[ ]

PAJ em pé
(Aguardar 2 minutos antes de medir a PA3 em peé)

Uso de servigcos de saude
Agora vamos falar sobre o uso que o(a) senhor(a) tem feito de servigos medicos
nos Gltimos 12 meses

98 - O(a) senhor{a) tem plano de saide? 08
(1) Sim 2) Nao 97y NS (98) NA {99) NR |:|

99 - Precisou ser internado no hospital pelo menos por uma noite?
(1) Sim @)Ndo  (@7)NS  (98)NA  (99)NR 98 :l

99.a - Para aqueles que responderam SIM, perguntar: 00
Qual foi o maior tempo de permanéncia no hospital? a |:|

100 - O(a) senhor(a) recebeu em sua casa a visita de algum profissional
da area da saude? (psicologo, fisioterapeuta, medico, fonoaudidloga). 100 I:l
(1) Sim (2} Nao @7 NS (98) NA (99) NR

101 - Quantas vezes o(a) senhor(a) foi & uma consulta médica
-- o]
(qualquer especialidade)?

101.a - Para aqueles que responderam NENHUMA na questao anterior, perguntar:
Qual o principal motive de nao ter ido ao médico nos ditimos 12 meses?
(1) Nao precisou

(2) Precisou, mas nao quis ir
(3) Precisou, mas teve dificuldade de conseguir consulta 101.a :l

(4} A consulta foi marcada, mas teve dificuldade para ir
(5) A consulta foi marcada, mas nao quis ir
@7y NS {98) MA [99) NR

Aspectos Funcionais da Alimenta¢ao

Agora eu gostaria de saber sobre possiveis mudancas ou dificuldades para se alimentar gue
ofa) senhor{a) tem sentido nos dltimos 12 meses

PROBLEMAS

102 - Mudanca no paladar ou dificuldade para perceber e diferenciar os sabores?

{1) Sim (2) Nao (97) NS (99) NR 102 :l

103 - Difi

_ culdade fm dor paraj mastigar comida dura? 103 |:|
{1) Sim (2} Nao 97} NS 99) NR
104 - Dificuldade ou dor para engolir? 104 |:|
{1) Sim (2} Mao (97} NS 99) NR
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105 - Sensacao de alimento parado ou entalado?
(1) Sim (2) Nao (97) NS (99) NR

106 - Retorno do alimento da garganta para a boca ou para o nariz?
(1) Sim (2) Nao (97) NS (99) NR

w[]

107 - Pigarro depois de comer alguma coisa?
(1) Sim (2) Nao (97) NS (39) NR

107

1

108 - Engasgos ao se alimentar ou ingerir liquidos?
(1) Sim (2) Nao (97) NS (99) NR

[ ]

109 - Necessidade de tomar liquido para ajudar a engolir o alimento?
(1) Sim (2) Nao (97) NS (99) NR

=[]

Capacidade Funcional para AAVD, AIVD e ABVD

Atividades Avangadas de Vida Diaria
Eu gostaria de saber qual é a sua relagdo com as seguintes atividades:

ATIVIDADES
NUNCA (1)
PAROU DE FAZER(2)
AINDA FAZ (3)

110 - Fazer visitas na casa de outras pessoas
111 - Receber visitas em sua casa

112 - Ir a igreja ou templo para rituais religiosos ou atividades
sociais ligadas a religiao

110

—_
-
-

112

113 - Participar de centro de convivéncia, universidade da terceira idade

ou algum curso

113

114 - Participar de reunides sociais, festas ou bailes

114

115 - Participar de eventos culturais, tais como concertos, espetaculos,
exposigoes, pegas de teatro ou filmes no cinema

115

116 - Dirigir automoéveis

116

117 - Fazer viagens de 1 dia para fora da cidade

-
-h
~

118 - Fazer viagens de duracao mais longa para fora da cidade ou pais

-
-
@

119 - Fazer trabalho voluntario

119

120 - Fazer trabalho remunerado

8

121. Participar de diretorias ou conselhos de associagoes,
clubes, escolas, sindicatos, cooperativas, centros de convivéncia,
ou desenvolver atividades politicas?

1 00000000000

-
N
-
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Atividades Instrumentais de Vida Diaria

Agora eu vou perguntar sobre a sua independé&ncia para fazer coisas do dia-a-dia. Gostaria
que me dissesse se ¢ totalmente independente, se precisa de alguma ajuda ou se precisa de

ajuda total para fazer cada uma das seguintes coisas:

122 - Usar o telefone
| = E capaz de discar os nimeros e atender sem ajuda?
A = E capaz de responder 4s chamadas, mas precisa de alguma ajuda
para discar o5 nimeros?
D= E incapaz de usar o telefone? (ndo consegue nem atender & nem discar)

-

123 - Uso de transporte

| = E capaz de tomar transporte coletivo ou taxi sem ajuda?

A = E capaz de usar transporte coletivo ou taxi, porém néo sozinho?
D = E incapaz de usar transporte coletivo ou t&xi?

124 - Fazer compras

| = E capaz de fazer todas as compras sem ajuda?

A = E capaz de fazer compras, porém com algum tipo de ajuda?
D = E incapaz de fazer compras?

]

125 - Preparo de alimentos
| = Planeja, prepara e serve os alimentos sem ajuda?
A=E capaz de preparar refeicbes leves, porém tem dificuldade de preparar
refeigbes maiores sem ajuda?
D = E incapaz de preparar qualquer refeigio?

126 - Tarefas domésticas

| = E capaz de realizar qualquer tarefa doméstica sem ajuda?

A = E capaz de executar somente tarefas domésticas mais leves?
D = E incapaz de executar qualquer trabalho doméstico?

127 - Uso de medicagio

| = E capaz de usar a medicagéo de maneira correta sem ajuda?
A=E capaz de usar a medicagio, mas precisa de algum tipo de ajuda?
D=E incapaz de tomar a medicagio sem ajuda?

125 I:l
-

@[]

128 - Manejo do dinheiro

I=E capaz de pagar contas, aluguel e preencher cheques, de controlar as
necessidades diarias de compras sem ajuda?

A = Necessita de algum tipo de ajuda para realizar estas atividades?

D = E incapaz de realizar estas atividades?

[ |

Atividades Basicas de Vida Diaria (Katz)

Vou continuar lhe perguntando sobre a sua independéncia para fazer coisas do dia-a-dia,
Gostaria que me dissesse se é totalmente independente, se precisa de alguma ajuda ou se

precisa de ajuda total para fazer cada uma das seguintes coisas:

129 - Tomar banho (leito, banheira ou chuveiro)

| = Mao recebe ajuda (entra e sai da banheira sozinho, se este for o0 modo
habitual de tomar banho

| = Recebe ajuda para lavar apenas uma parte do corpo
(comao, por exemplo, as costas ou uma perna)

[ ]

D = Recebe ajuda para lavar mais de uma parte do corpao, ou ndo toma banho sozinho
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130 - Vestir-se [pega roupas, inclusive, pegas intimas, nos armdrios e gavetas,
e manuseia fechos, inclusive os de Grteses e préteses, quando forem utilizadas)
| = Pega as roupas & veste-se completamente, sem ajuda

| = Pegas as roupas e veste-se sem ajuda, exceto para amarrar os sapatos

D = Recebe ajuda para pegar as roupas ou vestir-se, ou permanece parcial 130 :
ou completamente sem roupa

131 - Uso do vaso sanitario (ida ao banheiro ou local equivalente para evacuar e urinar,
higiene intima e arrumagao das roupas)
| = Vai ao banheiro cu local equivalente, limpa-se e ajeita as roupas sem ajuda
{pode usar objetos para apoio como bengala, andador ou cadeira)
D = Recebe ajuda para ir ao banheiro ou local eguivalente, ou para limpar-se,
ou para ajeitar as roupas apos evacuagao ou micgao, ou para usar

a comadre ou urinol & noite) 131 |:|
D = M&o vai ac banheiro ou equivalente para eliminagdes fisiologicas

132 - Transferéncia
| = Deita-se & sai da cama, senta-se e levanta-se da cadeira sem ajuda
(pode estar usando objeto para apoio, como bengala ou andador)
D = Deita-se e sai da cama efou senta-se e levanta-se da cadeira com ajuda 430 :
D = Mao sai da cama

133 - Continéncia

| = Controla inteiramente a micgéo e a evacuagao

D = Tem “acidentes” ocasionais

D = Mecessita de ajuda para manter o controle da micgao e evacuagao; 133 :
usa cateter ou & incontinente

134 - Alimentacéo

| = Alimenta-se sem ajuda

| = Alimenta-se& sozinho, mas recebe ajuda para cortar carne ou passar manteiga no pao

D = Recebe ajuda para alimentar-se, ou & alimentado parcialmente ou 134 I:l
completamente pelo uso de cateteres ou fluidos intravenosos

Expectativa de Cuidado em AAVD, AIVD e ABVD

135 - Caso precise ou venha a precisar de ajuda para realizar qualguer uma

dessas atividades, ola) senhor(a) tem com quem contar?

(Se nao, va para 136)

(1) Sim (2) No (97) NS (98) NA {99) NR 135

135.a - Para aqueles que responderam SIM, perguntar: "Quem & essa pessoa?”
(1) Cénjuge ou companheiro(a)

(2) Filha ou nora

(3) Filho ou genro

(4) Outro parente

(5) Um(g) vizinho(a) ou amigo(a

(6) Um profissional pago

(97) NS

(98) NA
(99) NR 1352 |:|
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Medidas de Atividades Fisicas e Antropométricas
Questionario Minnesota

Solicitarei ao(a) Sr{a) que responda quais das atividades abaixo foi realizada nas
ultimas duas semanas. Para cada uma destas atividades, gostaria que me dissesse em quais
dias vocé as realiza, 0 nimero de vezes por semana € o lempo que vocé gastou com a

atividade cada vez que ola) Sr(a) a realizou.

et s JEZEE;RP%% TEMPO POR OCASIAO
wtimas duas & -
ATIVIDADE ’ﬂg‘:‘"{‘:‘; 1 NS: ?;;;u : SEETA SEMANA 1 oRas | MINUTOS
NAO) MNA (98] NA (98) NA (98)
Sessdo A: Caminhada
136 - Caminhada 136.a 136.b 136.c 136.d 136.0 136.1
recreativa? | I | I | | | I | | | |
. 137.a 137.b 137.c 13T.d 137.0 1370
137 - Caminhada para
o trabalho? L e
138 - Uso de escadas 138.a 138.b 138.c 138.d 138.@ 1380
quando o elevador esté | I | I | | | I | | | |
disponivel?
130 - Caminhad 139.a 139.b 139.¢ 139.d 139.0 130.f
waoger | 11 1111
140.a 140.b 140.¢ 140.d 140.0 140.¢
e O OO
141 - Ciclismo recre- 141.a 141.b 141.c 141.d 141.0 144.f
swonsssnaorer | [\ ]| [ ]| 1| 3|1
praz
142 - Danga - salao, 142.a 142.b 142.c 142.d 142.0 142.1
Teotech danens | | I L
discoteca, danc¢as
regionais?
143.a 143.b 143.¢ 143.d 143.e 143.4
e ) C O gt




Ofa) Sria)

MEDILA DE

praficou, nas TEMPO POR OCASIAC
ATIVIDADE ugi%'s 1':;5 ?;;;M “ EEM{SJ;?& Sewana HORAS | MINUTOS
NAO2) NA (98] | NA (98) NA (98)
Se¢ao B: Exercicio de Condicionamento
144 - Exercici 144.a 144.b 144.¢c 144.d 144.e 1441
dom:::fia‘:::? | | | | | | I | | | | |
145 - Exercicios em 145.a 145.b 145.¢ 145.d 145, 145.f
ewweracacemiaz | (|| | V|| [ ] [
146 - Combinagao de 146.a 146.b 146.c 146.d 146.e 146.F
caminhada/ corrida | | | | | | I | | | | |
leve?
) 147.a 147.b 147.c 147.d 147.e 147.f
ar-comdar | L
148.a 148.b 148.c 148.d 148.@ 1481
e e | s s s o
149 - Canoagem em 149.a 149.b 149.¢ 149.d 149, 149.1
viagemaeacamea- | { L L]
mento?
150 - Natacao em 150.a 150.b 150.c 150.d 150.e 150.f
piscina (pelo menos de | | | | | | I | | | | |
15 metros)?
151 Natagdo na praia? | 151.a | | 151.b | | 151.¢c | I 151.d | | 151.e | | 151.1 |
Secao C: Esportes
152.a 152.b 152.¢ 152.d 152, 152.f
t2-Boliche | 0 L L]
153.a 153.b 153.c 153.d 153.@ 1531
18e-veleivotz | L L]
154.a 154.b 154.¢c 154.d 154.2 154.f
154 - Ténis de mesa? | | | | | | I | | | | |
155.a 155.b 155.c 155.d 155. 155
155 - Ténis individual? | | | | | | I | | | | |
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156.a 156.b 156.c 156.d 156.2 156.F
156 - Ténis de duplas? | | | | | | | | |
157 - Bascuete, sam 157.a 157.b 157.c 157.d 157.e 157.F
jogo (bola ao cesto)? I | | | | I | | |
158 - Jogo de 158.a 158.b 158.¢ 158.d 158.e 158.F
basquete? L L] L L |
159 - Basquete, como 159.a 159.b 159.c 159.d 159.0 154.1
juiz? I | | | | | | |
160.a 160.b 160.c 160.d 160.e 160.f
160 - Futebol? | | | | | | | | |
Ofg) Srig) MEDIA DE
mm d,-‘-,:: 1= SEMANA | 2* SEMANA VEZES POR TEMPQ POR OCASIAD
ATIVIDADE e NAte | SEMANA I onas | mmuTos
NA{'}E{.?]j NA (28) MA (98) MA (298)
Secao D: Atividades no jardim e horta
161 - Cortar a grama 161.a 161.b 161.c 161.d 161.e 161.f
dirigindo um carro I | | | | I | | |
de cortar grama?
162 - Cortar a grama 162.a 162.6 162.c 162.d 162.¢ 162.f
andando atras do I | | | | I | | |
cortador de grama
motorizado?
163 - Cortar a grama 163.a 163.b 163.c 163.d 163.e 163.f
empurrando o cortador
de grama manual?
164 - Tirando o mato 164.a 164.b 164d.c 164.d 164.e 164.f
e cultivando o jardim I | | | | I | | |
e a horta?
165 - Afofar, cavando 165.a 165.b 165.c 165.d 165.8 165.f
e cultivando a terra
no jardim e horta?
166.a 166.b 166.c 166.d 166.e 166.7
'lEB_- Trabalho com I | | | | | | | |
ancinho na grama?

16



Segao E: Atividades de reparos domésticos
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167 - Carplintaria e 167.a 167.b 167.c 167.d 167.@ 167.1
oficina? | | | | |
168 - Pintura interna de 168.a 168.b 168.c 168.d 168.0 168.1
casa ou colocagao de | | | | |
papel de parede?
169 - Carpintaria do 169.a 169.b 169.c 169.d 169, 169.1
lado de fora da casa? | | | | |
170 - Pintura do 170.a 170.b 170.¢ 170.d 170, 170.1
exterior da casa? | | | | |
Secao F: Caca e Pesca
171 - Pesca na margem 17fi.a iT1.b 171.c 171.d 171.e 1711
do rio? | | | | |
172 - Caga a animais 172.a 172.b 172.c 172.d 172.e 1721
de pequeno porte? | | | | |
173 - Caga a animais 173.a 173.b 173.c 173.d 173.e 1734
de grande porte? | | | | |
Segao G: Outras atividades
174 - Caminhar 17d.a 174.b 17d.c 174.d 174.e 174.1
exercicio? | | | | |
175 - Tarefas 175.a 175.b 175.c 175.d 175.e 175.1
domésticas de | | | | |
moderadas a intensas?
176 - Exercicios 176.a 176.b 176.c 176.d 176, 176.1
em bicicleta | | | | |
ergometrica’?
177 - Exercicios 177.a 177.b 177.¢c 177.d 177.¢ 1771
calisténicos? | | | | |
178 - Outra? 178.a 178.b 178.c 178.d 178.e 178.1
LI |
179.a 179.b 179.c 179.d 179.@ 179.4

179 - Qutra?

7



Agora faremos algumas medidas:

wo-pee ]

181 - Altura::l

183 - Circunferéncia da cintura:

182 - Circunferéncia braquial: I:l

184 - Circunferéncia do guadril:

Avaliagao da Forga Muscular

Solicitarei ao (a) Sr/Sra que aperte bem forte a alga gue o(a) senhor(a) esta segurando.

185.a - 17 medida de forga de preenséo :

185.b - 2* medida de forga de preenséo |:|

185.c - 3" medida de forga de preensio |:|

Avaliag&o da Velocidade de Marcha

186.a - Ofa) Sr/Sra habitualmente usa algum auxiliar de marcha, como

bengala ou andador?
(0) Nao usa

(1) Andador

(2) Bengala

(3) Outro

Agora eu pedirei que ofa) Sr/Sra ande no seu ritmo normal até a dltima marca
no chao, ou seja, como se estivesse andando na rua para fazer uma compra

na padaria.

186.b - 1 medida de velocidade da marcha

186.c - 2° madida de velocidade de marcha

186.d - 3° medida de velocidade da marcha

[
[ ]

Auto-eficacia para quedas

Eu vou fazer algumas perguntas sobre qual é sua preocupagao a respeito da possibilidade
de cair, enquanto realiza algumas atividades. Se o(a) Sr/Sra atualmente ndo faz a atividade
citada [por ex. alguém vai 4s compras para ola) Sr/Sra, responda de maneira a mostrar como
se sentiria em relagao a quedas caso fizesse tal atividade).
Alengaoc: marcar a alternativa que mais se aproxima da opiniao do idoso sobre o gquao preo

cupado fica com a possibilidade de cair fazendo cada uma das seguintes atividades:

UM POUCO MUITC EXTREMAMENTE
ATIVIDADES NEM UM POUCO | PREOCUFADO | PREOQCUPADO FPREQCUPADO
|87 - Limpando a casa
passar pano, aspirar o pd
au tirar a poeira) (1 2) 3 (4)
188 - Vestindo ou tirando
1roupa v ) (3) (4)

]
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Uk POUCO MUITO EXTREMAMENTE
ATIVIDADES NEM UM PQUCO | PREQCUPADQ | PRECCUPADC PREQCUPADCQ
187 - Limpando a casa
(passar pano, aspirar o pd
ou tirar a poeira) (1) ) 3) (4
wr[ ]
188 - Vestindo ou tirando
aroupa
(1) () 3) (4
o]
189 - Preparando
refeigGes simples
1 4
180 I:l (1) @ @) ()
190 - Tomando banho
(1) @ 3 (4)
wo[ ]
191 - Indo 4s compras
(1) @ (3 (4)
o [ |
192 - Sentando ou
levantando de uma
cadeira (1) 2 (3) (4)
193 - Subindo ou descen-
do escadas
1) 2 3) (4
103 I:l ( () ( )
194 - Caminhando pela
vizinhanga
(1) (@) 3 (4)
]
195 - Pegando algo acima
de sua cabecga ou do chao
(1) @ 3 (4)
195
196 - Ir atender ao
telefone antes que pare de
tocar
(1) 2 (3) ()

w[ ]

12
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ATIVIDADES

NMEM UM POUCD

U POLICO
PREOCUPADO

MUITO
PREOCUPADO

EXTREMAMENTE
PREQCUPADO

197 - Andando sobre super-
ficie escorregadia (ex.: chao

maolhado)

(1)

(2)

(3)

198 - Visitando um amigo

ou parente
w[ ]

(1)

(2)

4

199 - Andando em lugares
cheios de gente

=]

(1)

(@)

(2

(@)

200 - Caminhando sobre
superficie irregular (com
pedras, esburacada)

m[ ]

(1)

(2)

()

201 - Subindo ou descen-
do uma ladeira

[

(1)

(2)

(3)

4

202 - Indo a uma atividade
social (ex.: ato religioso,
reunido de familia ou
encontro no clube)

[ ]

(1)

(@)

(3)

(@)

Depressao

Vou Ihe fazer algumas perguntas para saber como ofa) Sr/Sra vem se sentindo na dlitima
semana. Por favor, me responda apenas SIM ou NAC

QUESTOES

SIM

NAO

203 - Q(a) Sr/Sra estad basicamente satisfeito

com sua vida?

o[ ]

(1)

(2)

204 - Qfa) Sr/Sra deixou muitos de

seus interesses e atividades?

m[]

(1)

(2)

205 - Oa) Sr/Sra sente que sua vida

esta vazia?

ss[ ]

(1)

(2

20
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QUESTOES SiM MNAGD
206 - O(a) Sr/Sra se aborrece com freqiiéncia? ) )
[
207 - O(a) Sr/Sra se sente de bom humor a maior
parte do tempo? 207 E (1 2)
208 - O(a) Sr/Sra tem medo que algum mal va
lhe acontecer? : (1) {2}
208

209 - O(a) Sr/Sra se sente feliz a maior
parte do tempo? 209 I:l (1 )
210 - O(a) Sr/Sra sente que sua situagao nao
tem saida? 210 E 1) )
211 - O(a) Sr/Sra prefere ficar em casa a sair e fazer
coisas novas? 1
212 - Ofa) Sr/Sra se sente com mais problemas de
memdria do que a maioria? 212 I:l (1) 2)
213 - Ola) Sr/Sra acha maravilhoso estar vivo?
214 - O(a) Sr/Sra se sente um indtil nas atuais
circunsténcias? 214 I:l (1 (@)
215 - O(a) Sr/Sra se sente cheio de energia? 1

(a) erg 015 I:l (1) 2)
216 - O(a) Sr/Sra acha que sua situagdo é
sem esperanga? 216 I:l (1) 2
217 - Ofa) Sr/Sra sente que a maioria das pessoas esta melhor
que ofa) St/Sra? (1) @

217

i

Total: 218 I:l

23|



Fadiga

Pensando na Ultima semana, diga com que freqléncia as seguintes coisas

aconteceram com ofa) senhor(a):

103

NUNCAS POUCAS MNA MAIORIA
QUESTOES RARAMENTE| vezes | pasvezes | SEMPRE
219.Sentiu que teve que fazer esforgo para dar
conta das suas tarefas habituais?
1 2 3 4
210 I:l (1) (2) (3) (4)
220.N&o conseguiu levar adiante
suascoisas? 220 (1) (2) (3) (4)
Satisfacdo Global com a Vida e Referenciada a Dominios
QUESTOES POUCO NS MUITO
221. O(a) Sr/Sra esta satisfeito(a)
com a sua vida hoje? 221 |:, (1) 2 (3)
222, Comparando-se com outras
pessoas gque tem a sua idade, o{a) Sr/Sra (1) @ @)
diria que esté satisfeito(a) 299
com a sua vida hoje?
223. O(a) Sr/Sra esta satisfeito(a) com a sua memdéria
para fazer e lembrar as coisas 1) @ )
de todo dia? 2a[| ( ) ©)
224. O(a) Sr/Sra esta satisfeito(a) com
a sua capacidade para fazer e resolver 1 3
as coisas de todo dia? e[| () @ )
225. O(a) Sr/Sra esta satisfeito(a) com as suas
amizades e relagoes familiares? 295 |:| (1) (2) (3)
226. O(a) Sr/Sra esta satisfeito(a) com
o ambiente (clima, barulho, poluigao,
atrativos e seguranca) em que vive? .o I:I (1) @) @)
227, O(a) Sr/Sra esta satisfeito(a) com
seu acesso aos servigos de salde? 297 I:I (1) 2 (3)
228. O(a) Sr/Sra esta satisfeitofa) com
os meios de transporte de que dispde? 227 (1) 2 (3)

Agradecemos sua participacgaolll
N&o se esqueca de preencher o hordrio de término desta entrevista
na primeira folha
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CLINICAL FUNCTIONAL TESTS HELP IDENTIFY ELDERLY
WOMEN HIGHLY CONCERNED ABOUT FALLS

Bruno de Souza Moreira, Cristiano Mourao Barroso, Sheyla
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Background/Study Context: Limited research exists on functional tests
in the discrimination of elderly individuals with high concern about falls
from individuals with low concern about falls. The purpose of this study
was to determine which functional test best discriminates between elderly
women with low and high concern about falls.

Methods: One hundred thirty-five elderly women (72.6 =+
4.8 years) were divided into two groups based on their Falls Efficacy
Scale—International score: low concern (n = 56) and high concern
(n = 79) about falls. Five functional tests were applied: Timed Up and Go
test (TUG), unipodal stance test, five-repetition sit-to-stand test (5-STS),
gait velocity, and grip strength. Factorial analysis and discriminant
analysis were used.
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Results: Factorial analysis resulted in three factors that explained
83.8% of the total variance. Factor 1, with 49.5% of total variance
explanation, was represented by the TUG, 5-STS, and gait velocity tests
and was the only factor to discriminate between the groups, classifying
correctly 68.9% of the observations. Among the original variables of
Factor 1, the Fisher linear coefficient showed that the TUG was the most
diseriminant of the tests.

Conclusion: The TUG test best discriminates elderly women with
low and high concern about falls; therefore, it is an important test that
should be performed during the assessment of elderly individuals afraid

of falling.

Fear of falling might be defined as a great distress that someone feels when
facing the vulnerability to a fall (Lopes, Costa, Santos, Castro, & Bastone,
2009). The prevalence of fear of falling is significantly higher in women
with advanced age and with history of falls (Alcalde, 2010). However,
elderly subjects with no history of previous falls may also present fear
of falling (Zijlstra et al., 2007). Individuals afraid of falling adopt some
cautious strategies to prevent them from falling: however, some of these
strategies may work the other way around and instead of preventing falls
might increase the risk of falling. For example, recently, Kirkwood et al.
(2011) showed that elderly women highly concerned about falls reduce
their step length up to 3 cm during gait when compared with a paired group
with low concern about falls. The literature supports that reduced step
length increases head and pelvis instability during gait (Latt, Menz, Fung,
& Lord, 2008). In addition, fear of falling associated with cautious strate-
gies restricts the individual’s physical activity favoring functional decline,
decreased muscle strength, and postural control (Friedman, Munoz, West,
Rubin, & Fried, 2002; Reelick, van lersel, Kessels. & Rikkert, 2009). Fear
of falling has also been linked to decreased quality of life, increased risk
of institutionalization, depression, loss of social connectivity, and physical
frailty (Scheffer, Schuurmans, van Dijk, van der Hooft, & de Rooij, 2008;
Zijlstra et al., 2007).

Many studies fail to identify important factors associated with the
progress of fear falling due to its multifactorial nature (Legters, 2002).
Consequently, the assessment of fear of falling in elderly individuals is
multifaceted and should take in account physical, behavioral, and func-
tional components (Camargos, Dias, Dias, & Freire, 2010). Evidences
from a longitudinal study (Austin, Devine, Dick, Prince, & Bruce, 2007)
suggest that impairment of functional parameters such as mobility and bal-
ance may be important determinants to the onset of fear of falling. This
finding emphasizes the importance of functional tests in the evaluation of
elderly subjects afraid of falling. Moreover, these tests are advantageous
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when compared with indirect assessments (perception) in terms of valid-
ity, reproducibility, less cultural and educational influences, as well in the
ability to provide information about health status (Rodrigues-Barbosa, de
Miranda, Vieira-Guimardes, Xavier-Corseuil, & Weber-Corseuil, 2011).

Among the reliable and feasible functional tests routinely applied in
the clinical settings are the Timed Up and Go (TUG), unipodal stance,
five-repetition sit-to-stand (5-STS). gait velocity, and grip strength tests.
These tests assess functional mobility (Herman, Giladi, & Hausdorff,
2011), static equilibrium (Springer, Marin, Cyhan, Roberts, & Gill, 2007),
lower limb muscle strength (Bohannon, 2006a), aerobic fitness and func-
tional ability (Tiedemann. Sherrington, & Lord, 2005). and upper limb
muscular strength (Bohannon, Peolsson, Massy-Westropp, Desrosiers, &
Bear-Lehman, 2006), respectively.

However, it is not clear which of these tests could best discriminate
elderly individuals with high concern about falls from individuals with
low concern about falls. Therefore, our objective was to determine which
of these clinical tests could best discriminate elderly females highly con-
cerned about falls from elderly females with low concern about falls. The
motivation for this study relies on the lack of clinical functional tests that
could help identify, in an everyday clinical setting, elderly women highly
concerned about falls.

METHODS
Subjects

A convenience sample of 140 community-dwelling elderly women was
recruited between December 2009 and June 2010 from waiting lists of
senior citizen physical activity groups and at senior citizen centers in the
metropolitan area of Belo Horizonte, Minas Gerais, Brazil. The purpose of
the study was explained to the participants in person or by telephone, and
those who gave verbal consent were invited for an evaluation at our labo-
ratory. The inclusion criteria were women aged 65 years or older, living in
the community, able to walk independently without gait assistance device
(cane, crutch or walker), and sufficient cognitive level to understand any
command. Exclusion criteria comprised a Mini-Mental State Examination
(MMSE) score lower than 18 (out of 30), vestibular symptoms such as
dizziness, tinnitus, or postural instability at time of testing, motor sequel
due to rheumatic, orthopedic, and/or neurological diseases, pain in the
spine or lower limbs at time of testing, accentuated postural deviation,
visual impairment not corrected by lenses, and auditory impairment not
corrected by hearing aids. Four elderly women were excluded due to
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orthopedic problems during our in-person assessment and one elderly
woman because of cognitive impairment as assessed by the MMSE. Thus,
a total of 135 participants aged 65 to 86 years were included in the anal-
ysis. This study was approved by the Ethics Committee of Universidade
Federal de Minas Gerais (no. ETIC 442/08), and all participants provided
written consent prior to data collection.

Measurements

Fear of Falling

The Falls Efficacy Scale—International (FES-I) is a self-report question-
naire that evaluates fear of falling when the individual performs a range of
activities (Ruggiero et al., 2009). The FES-I contains 16 items scored on a
4-point scale (1 = not at all concerned to 4 = very concerned), with arange
of scores from 16 to 64 (Ruggiero et al., 2009). The cross-cultural adapta-
tion of the FES-I to the Portuguese language (Brazil) demonstrated good
intrarater and interrater reliability (.836 and .912, respectively) (Camargos
et al., 2010). Fear of falling was also assessed through a simple question
(Are you afraid of falling?), with a yes/no answer.

Falls

At assessment, participants were asked how many times they had fallen in
the previous year. A fall was defined as an unexpected event in which the
individual comes to rest on the ground, floor, or lower level (Swanenburg,
de Bruin, Uebelhart, & Mulder, 2010). The following events—Iloss of con-
sciousness resulting in fall, high-trauma falls, or falling as a consequence
of sustaining a violent blow—were not considered as falls (Swanenburg
etal., 2010).

Timed Up and Go Test

The TUG test is an effective method for assessing mobility and quantifying
locomotor performance (Herman et al., 2011). We measured the time that
the subject required to rise from an armless chair, walk to a cone on floor
3 m away. turn, return, and sit down again. The subjects walked as quickly
and safely as possible. A trial run was first performed for the subjects to
become familiarized with the test. The participants then performed the test
twice, and the final result was calculated as the mean of the two executions.

Unipodal Stance Test

The unipodal stance test evaluates the static equilibrium by measuring
the time that an individual can stand with only one foot on the ground
(Springer et al., 2007). The participants were asked to maintain the
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unipodal static position for as long as possible, with their eyes opened. The
test leg used was according to the answer to the following question: Which
leg would you kick a ball? The participants performed the test twice, and
the maximum time obtained was used in the analyses.

Five-Repetition Sit-to-Stand Test

The 5-STS test is traditionally used as a muscular strength measure from
the lower limbs (Bohannon, 2006a). The test consisted of rising and sit-
ting from an armless chair for 5 times, as fast as possible, with the arms
folded across the chest. The participants performed the test twice, first to
get familiarized with it, and then to obtain the measurement for analysis.

Gait Velocity

Performance in gait velocity test is an indicator of aerobic fitness and func-
tional ability in older people (Tiedemann et al., 2005; Fritz & Lusardi,
2009). Gait velocity was obtained as the subjects walked on a 4.6 m long
corridor, with a 2 m distance before and after, for acceleration and decel-
eration purposes. The participants were asked to walk in their self-selected
speed. Each participant walked for three times, and the average of the times
spent to perform the task was saved for data analysis. Gait velocity was
obtained dividing the distance by the time and it was reported in meters
per second (m/s).

Grip Strength

Grip strength measurement is used not only to describe the status of the
hand but also to characterize upper extremity strength (Bohannon et al.,
2006). It has also been used as a measurement of overall body muscle
strength (Sallinen et al., 2010). In the present study, the grip strength was
obtained using the Jamar hydraulic hand dynamometer (model SH5001;
Sachan, Masan, Korea) and following the American Society of Hand
Therapists recommendations (Fess, 1992). All measurements were taken
with the test arm held at the side of the body, elbow flexed at 90°, fore-
arm in a neutral position, and the wrist between 0° and 30° of extension
(Fess, 1992). The participants were instructed to grip the handle of the
dynamometer with maximum strength with their dominant hand for about
10 s. Three trials were collected with a 60-s rest between trials, and the
average value was used for analysis. The force measurements obtained
were reported in kilograms (kg).

Statistical Analysis

To divide the groups into high and low concern about falls, a receiver oper-
ating characteristic (ROC) curve was constructed to determine the cutoff
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point of the FES-I considering the binary variables fear (yes = 1) or no fear
(no = 0) of falls. The optimal cutoff point was the value that maximized
the sum of sensitivity and specificity. Sociodemographic, anthropometric,
and clinical data were analyzed using the mean difference between groups
with 95% confidence interval (95% CI) and the self-reported fall history in
the previous year using the chi-square test (x2).

The functional tests were analyzed using factorial analysis that applied
a principal component model with varimax rotation to derive orthogonally
statistical independent factors (eigenvalues >1.0), which were used as
predictors in the discriminant analysis. Once a predictor was identified,
the original variables that composed the factor were submitted to further
discriminant analysis to determine the contribution of each variable to the
discriminant function. All the data were analyzed with a significance level
of .05.

RESULTS

The FES-I score from the study sample ranged from 16 to 39. The ROC
curve value was 0.905 (p < .05) and the 95% confidence interval (CI)
was 0.857 to 0.953. The ROC curve allocated subjects with a FES-I score
<20 in the low concern group (n = 56) and those with scores >20 in
the high concern group (n = 79). Means and standard deviations of the
participants’ characteristics with the 95% ClIs of the mean differences
between the groups and history of falls in the previous year are shown
on Table 1. No significant differences between groups were found with
regard to sociodemographic, anthropometric, and clinical data. There was
also no statistically significant difference in the self-report of falls in
the previous year between the groups of elderly women with low and
high concern about falls (x> = 0.506; p = .776). Table 2 presents the
result values of the clinical functional tests for total sample and both
groups.

Factorial analysis resulted in a sample adequacy measure (Kaiser-
Meyer-Olkin), which determines the degree of intercorrelation between
variables and the adequacy of the factor analysis, of .704, indicating that
the data were adequate for the analysis. Likewise, the Bartlett sphericity
test was significant (p < .001), indicating sufficient correlation between
the variables to proceed with the analysis.

Three factors explaining 83.8% of the variance were extracted from the
data (Table 3). Factor 1. which explained 49.5% of the variance of the data,
was related to the following tests: TUG, 5-STS, and gait velocity, therefore
representing the time dimension. Factor 2 explained 20.1% of the variance
and was composed by the unipodal stance test, thereby representing the
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Table 1. Descriptive characteristics of the total sample and of the groups
and mean differences between the groups (95% confidence intervals) at the
beginning of the study (N = 135)

Group

Difference
between groups

High concern

Low concern

High concern
minus Low

Total sample about falls about falls concern (95%

Characteristic (N =135) n=179) (n = 56) Cch
Age (years) 72.6 (4.8) 72.4 (4.6) 73.0(5.2) —-0.6(2.3t0 1.1)
Height (cm) 154.1 (5.8) 153.7 (5.7) 154.7 (6.1) —-1.0(=3.0to 1.0)
Weight (kg) 64.9 (11.2) 65.5(11.0) 64.0(11.5) 1.5(24t054)
BMI (kg/m?) 27.3(4.5) 27.7 (4.5) 26.7 (4.5) 1.0 (0.6 to 2.6)
Education (years) 6.2 (4.6) 5.7(4.6) 7.0 (4.6) —1.3(=2.91t00.3)
Comorbidities (7) 3.1(1.8) 3.0(1.7) 3.2(2.0) —-0.2 (9.8t00.4)
Medications (n) 3.5(2.5) 3.3(2.2) 3.7(2.8) —-0.4(-1.31t00.5)
MMSE (score) 26.6 (2.6) 26.3(2.8) 27.1 (2.4) —-0.8(-1.7t0 0.1)
Fall history,

n (°/o)*

0 fall 93 (68.9%) 53(67.1%) 40 (71.4%)

1 fall 27 (20.0%) 16 (20.2%) 11(19.6%)

>2 falls 15(11.1%) 10 (12.7%) 5(9.0%)

Note. BMI = body mass index;: MMSE = Mini-Mental State Examination (range: 0-30).
*Chi-square test; p = .776.

Table 2.  Means (standard deviations) of the performance on the functional
tests of all participants and for the groups of elderly women with high and
low concern about falls (N = 135)

Group

Total sample

High concern
about falls

Low concern
about falls

Functional test (N =135 (n=179) (n = 56)
TUG (s) 8.5(1.0) 8.6 (1.1) 8.2(0.9)
5-STS (s) 12.4 (1.8) 12.6 (1.9) 12.1(1.5)
Gait velocity (m/s) 1.18(0.2) 1.15(0.2) 1.21(0.2)
Unipodal stance (s) 23.4 (22.2) 20.9 (19.7) 26.9 (25.1)
Grip strength (kg) 20.8 (4.7) 20.3 (4.49) 21.6 (5.1)

Note. TUG = Timed Up and Go test; 5-STS = five-repetition sit-to-stand test.
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Table 3. Principal components with varimax rotation factor matrix
(N =135)

Factor 1 Factor 2 Factor 3
Functional test Time Equilibrium Strength Communality
TUG (s) 0.878 —0.244 —0.098 0.840
5-8TS (s) 0.825 —0.081 —0.014 0.687
Gait velocity (m/s) —0.803 0.159 0.008 0.670
Unipodal stance (s) —0.233 0.967 0.083 0.995
Grip strength (kg) —0.045 0.076 0.996 0.999

Nore. TUG = Timed Up and Go test; 5-8TS = five-repetition sit-to-stand test.
Bolded coefficients are interpreted as significant contributors to the identified factor.

dimension equilibrium. Factor 3 (grip strength) explained 14.2% of the
variance and represented the strength dimension.

Discriminant analysis was then conducted to determine what factors
could discriminate the groups of elderly women with low and high concern
about falls. Box’s M covariance test indicated equality between the matri-
ces of both groups (p = .077). Wilks™ lambda was significant (p = .031),
thereby rejecting the null hypothesis that the value of the discriminant
function was the same for both groups. The results showed that only Factor
1 (time dimension) remained in the model, with 68.9% (93/133) of the
observations correctly classified by the discriminant function.

In order to determine the importance of each variable of Factor 1 in the
discriminant function, Fisher’s linear coefficient values for the TUG, 3-
STS. and gait velocity tests were obtained through discriminant analysis.
The variables were first standardized by dividing by the global standard
deviation, thereby conserving the original mean of the variables for the
discrimination process. The linear coefficients were then transformed into
a normalized interval spanning from —1 to 1. The results showed that the
TUG test was the clinical test that best discriminated the two groups of
elderly women with low and high concern about falls (Table 4).

Table 4. Normalized discriminant functions of the original variables from
Factor 1

Functional test Normalized discriminant function
TUG (s) —0.974*
5-8TS (s) —0.225
Gait velocity (m/s) 0.295

Note. TUG = Timed Up and Go test; 5-5T8 = five-repetition sit-to-stand test.
*Functional test with higher discriminant value between groups.
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DISCUSSION

This study aimed to determine among five functional tests widely used
in clinical settings, which test could best discriminate a group of elderly
females highly concerned about falls from a paired group of elderly
females with low concern about falls. Since women have a longer life
expectancy than men and present cumulative disadvantages in access to
education, income, food. and health care across the life course, they are
more likely to be poor and to suffer health problems and disabilities in
older age (World Health Organization, 2005). Thus, appropriate care and
support for this vulnerable population is essential.

Functional tests are easy to be executed in clinical settings, since
they normally require a short administration time and minimal equipment
(Viccaro, Perera, & Studenski, 2011; Tiedemann, Shimada, Sherrington,
Murray, & Lord, 2008). Therefore, these tests should be considered and
incorporated as clinical tools to assist in the identification of older persons
with different intensities of fear of falling. The findings of the present study
suggest that the tests gait velocity, 5-STS, and TUG could discriminate
elderly females with high concern about falls from elderly females with
low concern about falls nearly 70% of the time. Falls and fear of falling
are strongly correlated: consequently, it is unknown which one comes first.
An individual who has one of these outcomes is at high risk for developing
the other (Friedman et al., 2002). Therefore, considering the multifacto-
rial nature of falls and fear of falling, we believe that a misclassification
of 30% is acceptable and these tests will complement other tools in the
identification of elderly females prone to falls.

Of the discriminant tests investigated, the TUG showed higher
discriminant function compared with gait velocity and the 5-STS. Our
results are similar to a recent study that found that gait velocity and the
TUG test could discriminate elderly females with high and low concern
about falls (Kirkwood et al., 2011). The TUG is a very quick. practical. and
reliable test in evaluating function of the lower limb, mobility, and dynamic
equilibrium (Herman et al., 2011). Additionally, it has been recommended
as a key test for fall risk screening in older people (Beauchet et al., 2011),
with evidence supporting its ability to predict fear of falling in community-
dwelling elderly females (Austin et al., 2007). Recently, Garber et al.
(2010) determined that elderly individuals who performed the TUG test
in 8.23 s or less had normal physical function and those who performed in
14 s or more had physical functional limitation. Scores between 8.23 and
14 s indicate an elderly individual with a preclinical limitation, which,
according to the authors, are individuals approaching disability and loss of
ability to live independently (Garber et al., 2010). In the present study, the
eroups with high and low concern about falls performed the TUG test with
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average times of 8.6 and 8.2 s, respectively. Therefore, based on the cut-
off points established by Garber et al. (2010), the low concern group has
normal physical function and the group with high concern about falls is in
the range of the preclinical physical functional limitation. Consequently,
our result fosters another important clinical aspect that elderly females
highly concerned about falls will experience deterioration of their phys-
ical function faster than elderly females with low concern about falls.
Complications such as decreased lower limb strength, eye contrast sensi-
tivity, and cognition and increased body pain. postural sway, reaction time,
and number of morbidities affect the performance of the TUG test (Kwan,
Lin, Chen, Close, & Lord, 2011). Among these limitations, decreased
strength of the knee extensors has been pointed out as the most impor-
tant variable affecting performance of the TUG among community-living
elderly (Kwan et al., 2011). Therefore, identifying this group and applying
interventions targeted to slow or even reverse the progression of functional
decline are imperative.

It has been determined that elderly individuals, including those afraid
of falls, search for more stability during walking by reducing gait
velocity (Chamberlin, Fulwider, Sanders, & Medeiros, 2005). Brouwer,
Musselman, and Culham (2004) consider that generalized muscular weak-
ness of the lower limbs is responsible for the slowness in gait in elderly
concerned about falls. A more recent study found that increased reac-
tion time and decreased quadriceps muscle strength are strongly associated
with slower gait velocity in elderly people (Callisaya et al., 2009). In addi-
tion, reduced gait velocity is an indication of subclinical impairment in
the health status (Abellan van Kan et al., 2009) and it has previously been
associated with an increased risk of falls (Verghese, Holtzer, Lipton, &
Wang, 2009). In the present study, both groups had gait velocity above
the value considered normal (1.0 m/s) (Studenski, 2009). However, the
high concern group walked slower, with a mean difference from the low
concern group of 0.06 m/s, which exceeds the 0.05 m/s threshold deter-
mined as clinically meaningful (Perera. Mody, Woodman. & Studenski,
2006). Thus, our result reinforces the importance of gait velocity test as
a screening tool for elderly highly concerned about falls. In addition, this
functional test would help identify elderly with lower gait velocity and
more likely to become impaired.

The sit-to-stand test is a complex and challenging task that requires
adequate control of the body’s center of mass over a small base of sup-
port. This task includes the forward movement of the center of the mass
while the subject is still seated on the chair, followed by acceleration of the
center of mass both in the anterior-posterior and vertical plane, push-off,
and stabilization once standing is achieved (Janssen, Bussmann, & Stam,
2002). Previous study found that the 5-STS test performance depends on
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multiple physiological and psychological parameters, suggesting that this
functional test is not simply a measure of lower limb strength, but it also
evaluates a range of factors related to mobility and balance (Lord, Murray,
Chapman, Munro, & Tiedemann, 2002). It has been also demonstrated that
the 5-STS test performance is strongly associated with fear of falling in
older adults, even after adjusting for age, body mass index, sex. social sup-
port, and fall history (Deshpande et al., 2008). Therefore, our result sup-
ports existing knowledge and indicates that the 5-STS test is also an impor-
tant discriminant tool for elderly women highly concerned about falls.

Although the unipodal stance and grip strength tests are commonly
used clinically, these two functional tests failed to discriminate elderly
females highly concerned about falls. The results from the factorial anal-
ysis showed both tests isolated in separate factors, which demonstrate
that these clinical tests do not correlate with one another and with the
other tests, since grouping into factors is achieved by correlation. The
fact that grip strength could not discriminate elderly highly concerned
about falls is unexpected. Lower grip strength has been correlated to aging
and frailty (Fried et al., 2001). However, recently, a longitudinal study
failed to demonstrate association between fear of falling and grip strength
(Deshpande et al., 2008).

Normative data by age have been obtained from meta-analysis for all
functional tests applied in the present study (Bohannon, 2006a, 2006b,
2006¢:; Bohannon et al., 2006; Bohannon & Williams Andrews, 2011).
According to these meta-analyses, elderly individuals, regardless of sex,
aged between 70 and 79 years, which corresponds to the mean age of
our sample (72.6 years), should perform the TUG test in 9.2 s (95%
CIl = 8.2 to 10.2) (Bohannon, 2006b), the 5-STS test in 12.6 s (95%
Cl = 12.6 to 12.6) (Bohannon, 2006a), and the unipodal stance test in
17.2 5 (95% CI = 11.6 to 22.8) (Bohannon, 2006¢). For gait velocity test,
the normal performance for elderly women aged 70 to 79 years is 1.13 m/s
(95% CI = 1.07 to 1.19) (Bohannon & Williams Andrews, 2011), and for
erip strength test assessed with the Jamar dynamometer, the reference val-
ues described for elderly women aged 70 to 74 years are 22.5 kg (95%
CI = 19.1 to 25.8) for left hand and 24.2 kg (95% CI = 20.7 to 27.8) for
right hand (Bohannon et al., 2006). The average scores of the functional
tests found in our sample were 8.5 s in the TUG test, 12.4 s in the 5-STS
test, 23.4 s in the unipodal stance test, 1.18 m/s in the gait velocity test, and
20.8 kg in the grip strength test (Table 2). Therefore, based on the reference
parameters aforementioned. our sample exhibits comparable performance
within the age group in all functional tests.

It has been suggested that sociodemographic, clinical, and anthropomet-
ric variables as well as fall history may influence the relationship between
fear of falling and performance on the functional tests (Donoghue, Cronin,
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Savva, O'Regan, & Kenny, 2013: Rochat et al., 2010). In the present study,
the groups of elderly women were similar regarding all subject character-
istics such as age, education, number of comorbidities and medications,
cognitive function, height, weight, body mass index, and number of falls in
the previous year. Thus, the intensity of the fear of falling likely accounted
for the differences found between our groups. The observational nature
of this study. nevertheless, prevents any conclusion about chronology and
causality and further investigations are needed to clarify this issue.

Our study has other limitations that need to be clarified. First, the
study was limited to subjects who were willing to volunteer. Individuals
with higher level of fear of falling are less likely to participate in a
research (Chamberlin et al., 2005). Thus, caution must be exercised in
attempting to generalize the findings, since the subject population was not
randomly selected. Second, elderly females with mobility restriction were
not included in the study: therefore, the results are only applied to indi-
viduals who could perform the tests. Third, the fall history was assessed
retrospectively with a self-report method, which is known to be less accu-
rate than prospective measurement. This may have led to an underreporting
of falls in the study sample. Finally, only women were included in our
study. We adopted this inclusion criterion in order to avoid a gender bias,
as gait, muscle strength, and fear of falling differ between sexes. Thus,
it would be interesting to investigate the results of functional tests with
elderly males with fear of falling.

An important aspect of this study was the statistical analysis used.
Factorial analysis was performed to reduce the number of variables by
forming subgroups of new variables, denominated factors, or latent vari-
ables (Everitt & Dunn, 2001). These latent variables are not correlated
and explain a large portion of the variance in the data. When correlated
variables are compared using univariate tests, we run the risk of not iden-
tifying their independent effects (Everitt & Dunn, 2001). To address this
issue, multivariate techniques such as factorial analysis should be applied
(Verghese et al., 2009). Therefore, we are confident that our results are
adequate to our sample of female elderly individuals studied.

CONCLUSIONS

The present study contributes to the literature, since it identified functional
tests that could discriminate elderly females highly concerned about falls
from a paired group with low concern about falls. The TUG, 5-STS, and
gait velocity tests are routinely used to evaluate mobility, balance, and
strength of elderly individuals and from now on could be expanded to
identify elderly females highly afraid of falls. In addition, where there is
the need to apply a singular functional test, once time is a crucial aspect
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in clinical settings. our results showed that the TUG test should be the
preferred one.
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f/tf The Relationship Between Diabetes Mellitus, Geriatric
g~ Syndromes, Physical Function, and Gait:

NTHAM i i
IENCE A Review of the Literature
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Bruno de Souza Moreira'"’, Rosana Ferreira Sampaio'?, Sheyla Rossana Cavalcanti Furtado'?,
Roséngela Corréa Dias' and Renata Noce Kirkwood'

'Graduate Program in Rehabilitation Science, Universidade Federal de Minas Gerais, Belo
Horizonte, Brazil; *Department of Physical Therapy, Universidade Federal de Minas Gerais, Belo
Horizonte, Brazil

Abstract: Diabetes mellitus is a common and growing problem worldwide, especially in the elderly
population imposing a huge economic burden for individuals and healthcare services. The purpose of
this narrative review was to summarize the current state of knowledge about the relationship between
diabetes and important geriatric syndromes, physical function measures, and gait variables. Studies s
pertaining to the topics were identified through on-line search of databases. Seniors with diabetes are g de Souza Moreira
more likely to experience falls, depression, and frailty. Furthermore, in older patients, diabetes has

been associated with disability, including basic and instrumental activities of daily living, and with poorer performance on
objective measures of physical function, such as sit-to-stand test, handgrip strength, Timed Up and Go (TUG) test, and
Short Physical Performance Battery (SPPB). Diabetic seniors also have an altered gait pattern characterized by lower ve-
locity and stride length, and higher step width, stance time, double support time, and stride length variability compared to
non-diabetic seniors. Little is known about fear of falling in older adults with diabetes. The relationship between these
outcomes and diabetes in older people is still outstanding and merits further investigation.

Keywords: Diabetes mellitus, elderly, geriatric syndromes, fear of falling, physical function, gait.
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APENDICE C - Outras Produc¢des Relevantes Durante o Periodo do Doutorado

Parametros espaco-temporais da
marcha e quedas em idosos

As quedas em idosos representam um sério problema de saude publica
devido a alta incidéncia, altos indices de morbimortalidade e elevados
custos assistenciais. Dados nacionais e intemacionais revelam que 30 a
60% dos idosos comunitarios caem anualmente e que 10% das quedas
resultam em lesdes graves, das quais 5% correspondem a fraturas. As
quedas também podem gerar sérias consequéncias psicossociais, como
medo de cair, restricdo de atividades e isolamento social. Neste contexto,
é essencial identificar precocemente individuos em risco de cair. Os
parametros espago-temporais da marcha parecem ser ferramentas Uteis
para predi¢ao de quedas. Contudo, ainda ndo ha consenso na literatura se
esses parametros podem predizer quedas recorrentes. Entre os fatores
que podem contribuir para a falta de consenso estdao os métodos
estatisticos que nao levam em consideragao a alta correlagao entre as
vanaweis da marcha. Neste caso, as técnicas multivariadas sao mais
apropriadas. Portanto, o objetivo desse estudo foi determinar, por meio da
analise de componentes principais e analise discriminante, se parametros
espaco-temporais da marcha poderiam predizer quedas recorrentes em
idosas comunitanas.

Bruno de Souza Moreira. Fisioterapeuta. Mestre em Ciéncias da
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B INTRODUGAO

O andar é uma das tarefas sensério-motoras mais frequentemente executadas no dia a dia e
envolve a interagédo complexa e simultanea entre os sistemas motor, sensorial e cognitivo. Uma
crianga saudavel demora meses para aprender a andar, e apresenta maturagéo da marcha
somente aos 7 anos de idade.

| PROFISIO | FISIOTERAPIA ESPORTIVA E TRAUMATO-ORTOPEDICA | Ciclo 6 | Volume 1| ©

Em razéo das inumeras alteragdes que ocorrem com o envelhecimento, entre elas a perda de
massa e de forca muscular, a reducéo da amplitude de movimento (ADM) articular e a piora do
sistema perceptual, andar pode se tornar um desafio para o idoso.
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Prevalence of sarcopenia in older Brazilians: A systematic
review and meta-analysis

Juliano Bergamaschine Mata Diz,! Amanda Aparecida Oliveira Leopoldine,'? Bruno de Souza Moreira,!
Micholas Henschke,® Rosangela Correa Dias,' Leani Souza Méximo Pereira' and
Vinicius Cunha Oliveira’

!Pastgraduate Program in Rehabilitation Sciences, Unfversidede Federal de Minas Gerais, Belo Horizonte, Minas Gerais, Brazil; *The
George Institute for Clobal Healih, Sydney Medical School, University of Sydney, Spdney, New South Wales, Ausiralia; and *Tnstiiute of
Public Health, Unfversity of Heidelberg, Hetdelberg, Germany

Aim: Sarcopenia is the age-related loss of muscle mass and function that evolves into disability, loss of indepen-
dence and death. In Brazil the number of older people is rapidly growing, resulting in an increased prevalence of
chronic conditions associated with old age. As prevalence estimates provide essential information to policymakers
when developing healthcare strategies, this systematic review and meta-analysis aimed to estimate the prevalence of
sarcopenia in older Brazilians.

Methods: Electronic database searches and hand-searching in relevant journals and reference lists were carried out
without language restriction. Studies that reported the prevalence of sarcopenia in Brazilians aged 60 years or older
were considered for inclusion. Sarcopenia was defined as low muscle mass, low muscle function or low muscle mass
and function. Meta-analysis was carried out using a random-effects model.

Results: A total of 31 studies were included pooling 9416 participants. The overall prevalence of sarcopenia in older
Brazilians was 17.0%, (95% CI 13.0-22.0). Sensitivity analysis showed rates of 20.0%. {95% CI 11.0-32.0) in women
and 12.0% (95% CI 9.0-16.0) in men. Prevalence was 16.0% (95% CI 12.0-22.0) based on low muscle mass and
function; and 17.0% (95% CI 9.0-231.0) based only on low muscle mass. The difference between these two criteria was
not significant (F = 0.96).

Conclusions: Sarcopenia is an emerging public health issue in Brazil. Attention should be paid to changes in
prevalence rates over the next years because of the increase in the older population. Geriate Gerontol Int 2017;17:
5-16.

Key words: age-related muscle loss, epidemiology, meta-analysis, prevalence, public health.

Introduction manifestation of the aging process, which can have

severe implications on the functionality of older people®

In a time where the world’s population is aging at an
unprecedented rate, one of the most important chal-
lenges in the healtheare field is to slow the decline of the
musculoskeletal system.'® In this regard, ape-related
loss of muscle mass and function (ie. strength and
physical performance), or sarcopenia, is an intrinsic
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Sarcopenia is the essential component of frailty syn-
drome, and has been strongly associated with poor
health outcomes, such as disability, morbidity and
mortality >

The burden of this condition is extensive, and is
increasing rapidly as a result of the fast increase in older
populations.®” After 50 years-of-age, following the
process of fat accumulation as a substitution to lean
body mass, it is estimated that muscle mass decreases
consistently at a rate of approximately 1.0% per year,
whereas gait speed and grip strength decrease at a rate of
2.0-2.2% and 1.9-5.0%. per year, respectively.®® In the
USA, estimates calculated from national prevalence data
showed that in the year 2000, 45.0% of the older popu-
lation had sarcopenia, and their risk of disability was

doi: 10.1111/ggi. 12720 | 5
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Effects of a progressive resistance exercise program with
high-speed component on the physical function of older
women with sarcopenic obesity: a randomized controlled trial

Karina 5. §. Vasconcelos', Jodo M. D. Dias®, Marilia C. Araidjo’,
Ana C. Pinheire!, Bruno S. Moreira’, Rosangela C. Dias®

ABSTRACT | Background: Sarcopenic obesity is associated with disability in older people, especially in women.
Resistance exercises are recommended for this population. but their efficacy is not clear. Objective: To evaluate the
effects of a progressive resistance exercise program with high-speed component on the physical function of older
women with sarcopenic obesity. Method: Twenty-eight women 65 to 80 years old. with a body mass index =30kg/m?
and handgrip strength <21kg were randomly allocated to two groups. The experimental group underwent a 10-week
resistance exercise program designed to improve strength. power. and endurance of lower-limb mmscles, with open chain
and closed chain exercises. The control group had their health status monitored through telephone calls. The primary
outcomes were lower limb muscle performance measured by knee extensor strength, power and fatigue by isokinetic
dynamometry, and mobility measured by the Short Physical Performance Battery and by gait velocity. The secondary
outcome was health-related quality of life assessed by the SF-36 Questionnaire. Results: The average rate of adherence
was 85%. with few mild adverse effects. There were no significant between-group differences for any of the outcomes.
Conclusion: In this study. a progressive resistance exercise program with high-speed component was not effective for
improving the physical function of older women with sarcopenic obesity.

Kevwords: physical therapy; obesity; sarcopenia; resistance training; aging; mobility.

Clinical Trials Identifier: Brazilian Registry of Clinical Trials (ReBEC): RBR-9p5q67. http-//www ensatosclinicos.
govbr g RBR-9p5g67/

BULLET POINTS

= Sarcopenic obesity (SO) is a disabling condition among older women.

» Resistance exercises are recommended for older people. but its effects for SO are not known.
= We proposed a progressive resistance exercise program with high-speed component for SO.

* This program was not effective for improving the phiysical fimetion of older women with 50.

HOW TO CITE THIS ARTICLE

Vasconcelos KSS, Dias JMD, Arajo MC. Pinheiro AC, Moreira BS, Dias RC. Effects of a progressive resistance exercise
program with high-speed component on the physical function of older women with sarcopenic obesity: a randomized controlled
trial. Braz J Phys Ther. 2016 Sept-Oct; 20(5):432-440. http://dx doi.org/10.1590/bjpt-rbi.2014.0174

Introduction

In clinical practice, physical therapists are often faced  physiological changes during aging. The hormonal
with challenging cases of elderly patients withexcess  decline associated with aging leads to muscle
bodv weight, a condition that has been associated with
mmpamrments m muscle performance and functional
limitations. Finding the best intervention for these

patients can be even more challenging. _ - ]
The combination of excess body fat and reduced this condition and other factors can exacerbate this

fiber atrophy and accumulation of abdominal and
mtra-muscular fat, predisposing the patient to SO
A pro-inflammatory state 15 mirmsically related to

muscle mass or strength is called sarcopenic obesity ~ process such as physical mactivity, comorbidities,
(S0)". Older people are at greater risk of SO due to and dietary deficiencies®. This condition is highly

' Departamento de Fistoterapia, Escola de Educagio Fisica, Fisioterapia e Terapia Ocupacional, Universidade Federal de Minas Gerzis (UFMG), Belo
Honzente, MG, Brazil
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QUASI-EXPERIMENTAL STUDY

Effects of aerobic exercise on functional
capacity, anthropometric measurements and
inflammatory markers in diabetic elderly
women
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KEYWORDS Summary This study investigated the effects of an aerobic training program on functional
Type 2 diabetes capacity [Timed Up and Go test (TUG), timed 10-m walk test (10MWT), five-repetition sit-to-
mellitus: stand test (5-5T5), handgrip strength test (HGS) and one-legged stance test (OLS)], anthropo-
Elderly; metric measurements [body mass, body mass index (BMI), waist and hip circumferences and
Aerobic exercise; waist-to-hip ratio] and plasma levels of inflammatory markers [soluble tumor necrosis factor
Functional capacity; receptors 1 and 2, and interleukins & and 10] in 43 elderly women with type 2 diabetes melli-
Inflammatory markers tus. After the training, a significant improvement was observed in the performance of the par-

ticipants on the TUG, 10MWT, 5-5T5 and HGS and in the anthropometric measures of body
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Spatiotemporal and variability gait data in
community-dwelling elderly women from Brazil

Renata N. Kirkwood?!, Henrique A. Gomes!, Rosana F. Sampaio?,
Sheyla R. C. Furtado?!, Bruno S. Moreira!

ABSTRACT | Background: Gait is an extremely complex motor task; therefore, gait data should encompass as many gait
parameters as possible. Objective: To provide reference values for gait measurements obtained from a Brazilian group of
community-dwelling elderly females between the ages of 65 and 89 years and to apply the PCA-biplot to yield insight into
different walking strategies that might occur during the aging process. Methad: 305 elderly community-dwelling females
living in Brazil were stratified into four age groups: 65-69 years (N=103); 70-74 years (N=95); 75-79 years (N=77); and
>80 years (N=30). Age, height, and BMI were assessed to describe the characteristics of the groups. Gait spatiotemporal
and variability data were obtained using the GAITRite® system. Principal component analysis, followed by MANOVA and
the PCA-biplot approach were used to analyze the data. Results: 95% CI showed that only three components — rhythm,
variability, and support - together explained 74.2% of the total variance in gait that were different among the groups.
The older groups (75-79 and >80 years) walked with lower than average velocity, cadence, and step length and were
above average for the variables stance, step, swing, and double support time and the >80 year old group presented the
highest gait variability compared to the other groups. Conclusion: Aging 1s associated with decreased gait velocity and
cadence and increased stance, step time, and variability, but not associated with changes in base of support. In addition,
the PCA-biplot indicates a decline towards decreased rhythm and increased variability with aging.

Keywords: gait; elderly; principal component analysis; biplot; variability; physical therapy.

BULLET POINTS

+ This study provides extended gait parameters for Brazilian elderly women.

+ The components (thythm, variability, and support) were different among age groups.
+ Aging 1s associated with decreased gait rhythm and mcreased gait variability.

+ Aging 1s not related to changes i base of support.

HOW TO CITE THIS ARTICLE

Kirkwood RN, Gomes HA | Sampaio RF, Furtado SRC, Moreira BS. Spatiotemporal and variability gait data in community-dwelling
elderly women from Brazil. Braz J Phys Ther. 2016 May-June:; 20(3):258-266 . http://dx do1.org/10.1590/bypt-rbf 2014 0157

Introduction

The normal aging process is associated with changes
to the nervous, muscular, and skeletal systems that
affect the ability of a person to walk efficiently’.
These changes, specifically in the elderly population.
have been associated with greater immobility. risk
of falls. dementia. and mortality®3. One approach to
understanding gait dysfunction is fo assess and compare
the results with reference values®®. Traditionally.
gait velocity is the elected variable used to assess
gait due to the link of lower gait velocity to adverse
outcomes in the elderly!®!. However. gait is an
extremely complex motor task that can be expressed
from parameters other than velocity such as cadence,

base of support. step length. swing, stance, and double
support times. In addition. gait variability. defined
as a fluctuation in gait parameters during a stride,
is an important indicator of impaired mobility in
the elderly'>!. Most studies focus on gait velocity.
neglecting the other gait parameters'*!>, however
gait should also be recognized in other facets. To our
knowledge. there is a lack of gait studies conducted
in community-dwelling older adults living in Brazil.

The problem that arise from gathering many
gait parameters is the data dimensionality, temporal
dependence. and the high wvariability among these
variables's. Therefore, the need for reduction and

‘Programa de Pés-graduagio em Ciéncias da Reabilitagio, Universidade Federal de Minas Gerais (UFMG), Belo Horizonte, MG, Brazil

Received: June 17, 2015 Revised: Sept. 28, 2013 Accepted: Now. 26, 2015

258  Braz] Phys Ther: 2016 May-June; 20(3):258-266

http://dx.dolorg/10.1590,/bjpt-rbf2014.0157



§ Research Report

137

Is the Veterans Specific Activity Questionnaire
Valid to Assess Older Adults Aerobic Fitness?

Alessandra de Carvalho Bastone, PT, PhD'; Bruno de Souza Moreira, PT, MSc’;
Claudine Patricia Teixeira, PT Graduation Student!;

Jodo Marcos Domingues Dias, PT, PhD?; Rosangela Correa Dias, PT, PhD?

ABSTRACT

Background: Aerobic fitness in older adults is related to
health status, incident disability, nursing home admission,
and all-cause mortality. The most accurate quantification of
aerobic fitness, expressed as peak oxygen consumption in
mL-kg~-min~!, is the cardiorespiratory exercise test; how-
ever, it is not feasible in all settings and might offer risk to
patients. The Veterans Specific Activity Questionnaire (VSAQ)
is a 13-item self-administered symptom questionnaire that
estimates aerobic fitness expressed in metabolic equivalents
(METs) and has been validated to cardiovascular patients.
Purpose: The purpose of this study was to assess the valid-
ity and reliability of the VSAQ in older adults without specific
health conditions.

Methods: A methodological study with a cross-sectional
design was conducted with 28 clder adults (66-86 years).
The VSAQ was administered on 3 occasions by 2 evaluators.
Aerobic capacity in METs as measured by the VSAQ was com-
pared with the METs found in an incremental shuttle walk test
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(ISWT) performed with a portable metabolic measurement
system and with accelerometer data.

Results: The validity of the VSAQ was found to be moderate-
to-good when compared with the METs and distance mea-
sured by the ISWT and with the moderate activity per day and
steps per day obtained by accelerometry. The Bland-Altman
graph analysis showed no values outside the limits of agree-
ment, suggesting good precision between the METs estimated
by questionnaire and the METs measured by the ISWT. Also,
the intrarater and interrater reliabilities of the instrument were
good.

Conclusions: The results showed that the VSAQ is a valuable
tool to assess the aerobic fitness of older adults.

Key Words: aging, physical fitness, reliability and validity,
VSAQ

(J Geriatr Phys Ther 2016;39:117-124.)

INTRODUCTION

Among all the physiological changes that occur during
the aging process, the declines in muscle mass and aerobic
fitness, indexed as peak oxygen consumption (VO, peak),
are the most associated with declines in functional inde-
pendence and quality of life.1* Moreover, aerobic fitness in
older adults is related to health status,” incident disability,
nursing home admission,* and all-cause mortality®® and
has been considered an important public health research
topic.? The decline in VO, peak with age is not linear and
is shown to be influenced by body mass index, smoking
habits, and physical activity behavior.” Even with advanced
age, VO, peak can be modified through exercise training®
and is, therefore, a potential target for interventions aimed
at maintaining or promoting independence in older adults,
avoiding institutionalization.®

The most accurate quantification of aerobic fitness,
expressed as VO, peak in mL-kg7'min~!, is the
cardiorespiratory exercise test, which incorporates ventila-
tory expired gas analysis with traditional exercise testing,”
because it indicates the rate at which energy can be supplied
aerobically during physical activity.* It is performed clini-
cally to obtain an objective assessment of a patient's func-
tional status, to evaluate symptoms, to assess the efficacy

17
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Abstract

Background and Purpose. The gait, mobility and lower-limb strength alterations of diabetic elderly women
without symptoms of diabetic neuropathy in different periods of the chronic disease can contribute to an early
functional diagnosis, allowing prevention of adverse outcomes like falls and disability. This could also contribute
to the development of interventions, cures and physiotherapy practice for this population. The aim of this study
was to verify the impact of type-2 diabetes mellitus time since diagnosis on gait and functional status of elderly
women. Methods. Eighty-two diabetic elderly women without neuropathic symptoms participated and divided
in two groups: 1) 49 elderly (71.4 £4.8 years) with less than 10years of type-2 diabetes mellitus diagnosis, and 2)
33 elderly (70 % 4.5 years) with 10 or more years of type-2 diabetes mellitus diagnosis. Qutcomes were spatiotempo-
ral gait parameters (speed, cadence, step length, base of support, stance time, swing time, and double support time)
assessed through GAITRite®™ system, and functional status assessed using the Timed Up and Go test and five times
sit-to-stand test. To compare spatiotemporal gait variables and performance on functional tests between groups,
multivariate analysis of variance and Mann-Whitney test were performed, respectively. Results. The group with
10 or more years of diagnosis showed lower gait speed and smaller step length (112.3 cm//s; 59.2 cm) compared with
the group with less than 10 years of diagnosis (122.9 cm/s; 62.4 cm). In relation to Timed Up and Go test and five
times sit-to-stand test, there were no statistically significant differences between the groups. Conclusion. Type-2
diabetes mellitus time since diagnosis has a negative impact on gait speed and step length, but not on functional
status of the elderly women. Copyright @ 2015 John Wiley & Sons, Ltd.
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Spatiotemporal gait parameters and recurrent falls in
community-dwelling elderly women: a prospective study

Bruno S. Moreira, Rosana F. Sampaio, Renata N. Kirkwood

ABSTRACT | Background: Falling is a common but devastating and costly problem of aging. There is no consensus
in the literature on whether the spatial and temporal gait parameters could identify elderly people at risk of recurrent
falls. Objective: To determine whether spatiotemporal gait parameters could predict recurrent falls in elderly women.
Method: One hundred and forty-eight elderly women (65-85 years) participated in this study. Seven spatiotemporal gait
parameters were collected with the GAITRite® system. Falls were recorded prospectively during 12 months through
biweekly phone contacts. Elderly women who reported two or more falls throughout the follow-up period were considered
as recurrent fallers. Principal component analysis (PCA) and discriminant analysis followed by biplot graph interpretation
were applied to the gait parameters. Results: After 12 months, 23 elderly women fell twice or more and comprised the
recurrent fallers group and 110 with one or no falls comprised the non-recurrent fallers group. PCA resulted in three
components that explained 88.3% of data variance. Discriminant analysis showed that none of the components could
significantly discriminate the groups. However, visual inspection of the biplot showed a trend towards group separation
in relation to gait velocity and stance time. PC1 represented gait rhythm and showed that recurrent fallers tend to walk
with lower velocity and cadence and increased stance time in relation to non-recurrent fallers. Conclusions: The analyzed
spatiotemporal gait parameters failed to predict recurrent falls in this sample. The PCA-biplot technique highlighted

important trends or red flags that should be considered when evaluating recurrent falls in elderly females.
Keywords: falls; elderly; gait; principal component analysis; biplot; physical therapy.
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« Introduction

Falls among older adults are a major public health
concern due to their high incidence, substantial
morbimortality rate, and high associated healthcare
costs!. It 1s estimated that 30 to 60% of community-
dwelling elderly people fall each year, with
approximately half of them experiencing multiple
falls?, and that 10 to 20% of these falls result in ijury,
hospitalization, and/or death®. Falls also generate
serious psychological and social consequences.
Individuals may experience fear of falling, activity
restriction, and loss of confidence, which may
consequently facilitate further functional decline,
depression, and social 1solation®. Considering these
adverse outcomes, 1t 1s imperative to proactively
identify individuals at nisk for falling.

During the last decade, gait velocity has
been repeatedly reported as an appealing, quick,
mexpensive, and highly reliable tool in research
and clinical practice to assess elderly people at a
high risk of negative outcomes’, such as falls and
recurrent falls. However, its capacity to predict

recurrent falls has not been consistently observed.
Some previous prospective studies have shown
that slow gait velocity 1s associated with recurrent
falls in the elderly population®®. For example, in a
community-based prospective study with a 2-year
follow-up conducted in 1,016 participants aged 70
years and older, Luukinen et al.’ found that slow
walking velocity (<0.77m/s) was an independent risk
factor for recurrent falls (age- and sex-adjusted odds
ratio=1.79, 95%CI=1.06-3.00). Conversely, other
prospective studies failed to observe a significant
association between gait velocity and future recurrent
falls i older adults'®?2.

Gait 1s a complex motor activity with many
measurable facets besides velocity that could help to
identify individuals with recurrent falls. In a study
mvolving 96 community-dwelling elderly women
(72.8+6.2 years), Lord et al.'! demonstrated that
elderly women who fell on two or more occasions
in a one-year prospective period had significantly
reduced cadence and increased stance time than those
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Validation of the Human Activity Profile Questionnaire
as a Measure of Physical Activity Levels in Older
Community-Dwelling Women

Alessandra de Carvalho Bastone, Bruno de Souza Moreira, Renata Alvarenga Vieira,
Renata Noce Kirkwood, Joao Marcos Domingues Dias, and Roséngela Corréa Dias

The purpose of this study was to assess the validity of the Human Activity Profile (HAP) by comparing scores with accelerom-
eter data and by objectively testing its cutoff points. This study included 120 older women (age 60-90 years). Average daily
time spent in sedentary, moderate, and hard activity; counts; number of steps; and energy expenditure were measured using an
accelerometer. Spearman rank order correlations were used to evaluate the correlation between the HAP scores and accelerometer
variables. Significant relationships were detected (rho = 47-.75, p < .001), indicating that the HAP estimates physical activity at
a group level well; however, scatterplots showed individual errors. Receiver operating characteristic curves were constructed to
determine HAP cutoff points on the basis of physical activity level recommendations, and the cutoff points found were similar
to the original HAP cutoff points. The HAP is a useful indicator of physical activity levels in older women.

Keywords: older women, physical activity measurement, self-reported physical activity, accelerometer

Regular physical activity is essential for healthy aging
(Tomioka, Iwamoto, Saeki, & Okamoto, 2011). It can prevent or
delay the development of common diseases such as cardiovascular
disease, Type 2 diabetes, and obesity and can also decrease the risk
of dementia, functional limitation, and disability (Gill, Jones, Zou,
& Speechley, 2012; Neilson, Robson, Friedenreich, & Csizmadi,
2008). Despite these previous studies, the specific details of these
associations, including the intensity, type, volume, and frequency
of the physical activity, are not entirely clear (Colbert, Matthews,
Havighurst, Kim, & Schoeller, 2011; Neilson et al., 2008). Fur-
thermore, the measurement of physical activity remains difficult,
particularly in older adults (Siebeling, Wiebers, Beem, Puhan, &
Ter, 2012), many of whom exhibit reduced levels of physical activity
with advancing age (Davis & Fox, 2007).

Routine physical activity can be assessed using objective
measures based on motion sensors (e.g., pedometers, accelerom-
eters, and global positioning systems), double-labeled water, and
subjective measures based on daily physical activity records and
self-report questionnaires (Gill et al., 2012; Neilson et al., 2008).
Most of the objective measures available have been validated and
have been successfully used to assess the physical activity of older
individuals (Colbert et al., 2011; Davis & Fox, 2007). For example,
accelerometers have previously been well validated (Colbert et al.,
2011; Plasqui & Westerterp, 2007) and can capture light-intensity
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activity (Copeland & Esliger, 2009), a characteristic that is often
poorly reported in physical activities questionnaires (Forsén et
al., 2010). However, objective methods are rarely applicable in
large-scale epidemiological studies because of cost constraints and
the burdens that are imposed on the participants and researchers
(Tomioka et al., 2011). Notably, problems with memory, lack of
visual and manual dexterity required to wear the devices properly,
and confusion with unfamiliar technology may hamper the proper
use of these modalities in older adults (Kowalski, Rhodes, Naylor,
Tuokko, & Macdonald, 2012).

Physical activity questionnaires have a clear weakness consider-
ing reporting bias (Svege, Kolle, & Risberg, 2012). The responses
of older adults to questionnaire items might be influenced by
fluctuations in health status, medical conditions and medications,
fatigue, distractibility, changes in mood, social desirability, and
cognitive problems that lead to misinterpretation and inaccurate
recall (Kowalski et al., 2012). Nevertheless, questionnaires pro-
vide detailed information regarding the type of activity (Colbert et
al., 2011; Hawkins et al., 2009) and represent a practical, widely
used approach for assessing physical activity when resources are
limited, when physical activity is not the primary focus of a study
(Gill et al., 2012), and when epidemioclogical research requires an
understanding of the demographics of physical activity at a more
global level (Forsén et al., 2010; Manini, 2011; Washburn, 2000).
A variety of physical activity questionnaires are available, but the
vast majority have shown limited reliability and validity (Neilson
et al., 2008; Svege et al., 2012).

The Human Activity Profile (HAP) is a questionnaire designed
to measure the functional and physical activity levels of healthy and
disabled individuals of all ages (Fix & Daughton, 1998). At face
value, the HAP appears to be a promising instrument for measuring
physical activity in the older adult population. The HAP focuses
on common human activities that include mobility, personal care,
household and instrumental activities of daily living, and leisure



141

International Journal of in Medical Ry h, 2013, 2, 255-262 255

Searching for Stability as we Age: The PCA-Biplot Approach
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Abstract: Principal component analysis (PCA) has been successfully applied to gait data; however,.interpretation of the
components is challenging. An alternative is to use a graphical display called biplot that gives insights into relationships
and trends of data sets. Our goal was to demonstrate the sensitivity of gait variables to aging in eiderly women with
PCA-biplot. One hundred fifty-one elderly females (71.65.0 yrs), 152 adults (44.7+5.4 yrs) and 150 young (21.724.1 yrs)
participated in the study. Gait spatial and temporal parameters were collected using a.computerized carpet. PCA-biplot,
discriminant analysis and MANOVA were used in the analysis. PCA-biplot revealed that elderly females walked with
lower velocity, shorter step length, reduced swing time, higher cadence, and increased double support time compared to
the other two groups. The greatest distances between the groups were along the, variable step length with the elderly
group showing a decrease of 8.4 cm in relation to the younger group. The discriminant function confirmed the
importance of principal component 2 for group separation. Because principal'Component 2 was heavily weighted by step
length and swing time, it represents a measure of stability. As women age they seek a more stable gait by decreasing
step length, swing time, and velocity. PCA-biplot highlighted the importance, of the variable step length in distinguishing
between women of different age groups. It is well-known that as we. age we seek a more stable gait. The PCA-biplot
emphasized that premise and gave further important insights into relationships and trends of this complex data set.

Keywords: Gait, Principal Components Analysis, Biplot, Elderly, Balance, Step Length.

1. INTRODUCTION interact in a complex linear fashion, and also

demonstrate higher variability as age increases [11,
12). For example, velocity is a function of step length
and cadence; in addition, as we increase our velocity
the ratio changes between stance and swing, with
stance time becoming shorter than swing time. As a
result, new statistical approaches to analyse
quantitative gait data have been proposed [10, 13, 14].
Among them, principal component analysis (PCA) has
been recognized as a powerful tool to extract useful
information from highly correlated data [15]. The
71 purpose of PCA is to reduce the original, correlated
data to a smaller set of uncorrelated variables called
principal components (PCs). This reduction is
accomplished with minimal loss of clinical information
because the principal components are ranked such that
the first few components capture most of the vanation
present in the original data, and subsequent
components can be discarded [16]. Each retained
principal component represents a weighted linear

An efficient gait pattern is characterized by stable
and adaptable forward progression throughout ‘both
stance and swing phases [1]. Humans firstlearn how to
control balance after the onset of independent walking,
and progressively develop a refined. locomotor pattern
that becomes similar to an adult's'gait.by the age of 7
[2-4]. From the time gait.matures in childhood it
remains stable until the age of 55-60 years, when gait
adaptations begin in response to the aging process [5-

Summary statistics such as mean, variance and
correlations are normally used for gait comparisons
with respect to temporal and distance parameters such
as velocity, step length, cadence, base of support, and
duration of the gait phases [8]. Inferential statistical
tests are important in defining statistical significance
difference (e.g. p-values), but provide limited additional
information in how the variables are related to each

other, and how the groups and subjects behave among
themselves. In addition, gait variables are highly
correlated [9], have a temporal dependence [10],
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combination of the original variables; the larger the
loading of a specific variable, the more influential this
variable will be in the structure of that PC. However, it
may be challenging for researchers to extract clinically
relevant information based solely on the relative
weighting of each original variable within a given
principal component.

© 2013 Lifescience Global
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BAbstract: Background: Low back pain (LBP) is a growing public health
problem in old age, and it is associated with disabling pain and
depressive disorders. We compared brain-derived neurotrophic factor
(BDNF) plasma levels, a key neurotrophin in pain modulation, between
older women after an acute episode of LBP and age-matched pain-free
controls, and investigated potential differences in BDNF levels between
controls and LBP subgroups based on pain severity, presence of depressive
symptoms and use of analgesic and antidepressant drugs. Methods: A total
of 221 participants (154 with LBP and 67 pain-free) were studied. A
comprehensive assessment of sociodemographic and clinical variables was
conducted including pain severity (ll-point NRS), depressive symptoms
(GDS-15), age, body mass index, physical activity and total number of
comorbidities and medications. Results: BDNF levels in LBP group were
significantly higher than controls (7515.9 + 3021.2; Md = 7116.0 vs
£331.8 + 3364.0; Md = 5897.5 pg/mL, P = .005). LBP subgroups exhibited
higher BDNF levels than controls, regardless of pain severity, presence
of depressive symptoms and use of analgesic drugs. BDNF levels were
significantly higher in LBP subgroup without the use of antidepressant
drugs compared to both controls and LBP subgroup with the use of
antidepressant drugs. Discussion: This study provides evidence that older
women with acute low back pain exhibit higher BDNF plasma levels in
comparison with pain-free controls. Subgroup comparisons suggest that the
use of pain-relief drugs may influence BDNF levels. The study results
offer a novel target for research on mechanisms of low back pain.
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Abstract: Anatomical studies have shown structural continuity between the
lumbopelvic region and the lower limb. The present study aimed to verify
if changes on knee and hip positions could modify the ankle's resting
position and passive torque. Thirty-seven subjects underwent an
assessment of ankle passive torque by means of an isokinetic dynamometer.
The relationship between the absclute values of ankle passive resistance
torque and the ankle angular position was used to calculate the following
dependent variables: ankle resting position (position in which the
passive resistance torgque is zero); and ankle passive torgue at 0°
(torque at the neutral position of the ankle in the sagittal plane).
These measures were carried out under three test conditions: 0° at knee
and 0° at hip (0°/0°); 90° at knee and 90° at hip (90°/90°); and, 135° at
knee and 120° at hip (135°/120°). The results demonstrated that the ankle
resting position shifted towards dorsiflexion when knee/hip position
changed from 0°/0° to 90°/90° and shifted towards plantar flexion when
knee/hip position changed from 90°/90° to 135°/120°, achieving values
close to the ones at the position 0°/0°. Similarly, passive torque
reduced when knee/hip position changed from 0°/0° to 90°/90°, but it
increased when knee/hip position changed from 90°/90° to 135°/120°. The
changes on knee and hip position demonstrated the existence of tissue
continuity between hip and ankle in physiological conditions, which is
compatible with the concept of myofascial force transmission within the
lower limb.
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Energy expenditure in frail older adults: a doubly labeled water study
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Background and purpose: Frailty is a common and important geriatric syndrome
characterized by age-associated declines in physiologic reserve and function across
multiorgan systems, culminating in a vicious cycle of dysregulated energetic. Thus, to
investigate the energy expenditure of frail older adults is essential for a better
understanding of the syndrome. To address this issue we compared the resting
metabolic rate (RMR), the physical activity energy expenditure (PAEE), the physical
activity level (PAL), and the total energy expenditure (TEE) of frail and nonfrail older
adults.

Methods: A cross-sectional study was conducted with 26 community-dwelling older
adults (66 to 86 years), randomly selected. The groups (frail/nonfrail) were age and sex
paired. RMR was measured by indirect calorimetry, using a COSMED K4 portable
metabolic measurement system. TEE was obtained by the multipoint doubly labeled
water method. PAEE was calculated by the equation PAEE (kcal/day) = (0.90 X TEE) -
RMR and PAL was calculated as PAL = TEE/RMR.

Results: The frail group showed significantly lower PAEE (796.2 £ 436.6 vs 347.0 £
372.8 kealiday, p <0.01), PAL (1.2 0.6 vs 1.4 £ 0.3, p = 0.04), and TEE (2492.2 £
512.7 vs 1880.0 + 513.6 kcal/day, p < 0.01) compared to the nonfrail group.
Nevertheless, RMR did not differ between the groups (1446.8 + 451.5 vs 1354.0 £
374.5 keal/day, p = 0.57).

Conclusion: This study showed that low energy expenditure in physical activity is a
main component of frailty, determining also low total energy expenditure, despite of no
difference in resting metabolic rate. These results emphasize the importance of studies
designed to investigate therapies, especially focused on physical activity, to maintain
or regulate the energetics homeostasis of clder adults, in order to prevent or treat
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