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RESUMO

A doenca de Chagas (DC) é uma infeccéo sistémica cronica e negligenciada. As
principais causas de morbidade sdo decorrentes do acometimento cardiaco e uma
das principais manifestacdes clinicas € o acidente vascular encefalico (AVE).
Doencas incapacitantes como a DC e o AVE favorecem o0 surgimento de
complicagBes secundérias e contribuem para um estilo de vida sedentario. Além
disso, aspectos psicolégicos associados a presenca de doencas cronicas e
estigmatizantes, podem determinar impacto ainda mais negativo na vida do
individuo. Sendo assim, é importante a implementacédo de programas de reabilitacéo
efetivos, com foco multidimensional e que inclua a ado¢céo de um estilo de vida mais
ativo e saudavel. O presente estudo, inserido em uma ampla linha de pesquisa
sobre o tema, teve como objetivos: a) explorar aspectos relacionados a
incapacidade fisica, sintomas depressivos, qualidade de vida (QV) e funcionalidade
de pacientes com DC associada ao AVE e estabelecer possiveis correlacdes entre
eles (artigo I); b) investigar o desempenho funcional e os niveis de atividade fisica
(AF) desses pacientes e comparar qualificadores de funcionalidade com grupos
populacionais distintos (artigo 1), e d) investigar o impacto do treinamento aerébio
em relacdo a QV e capacidade funcional desses pacientes (artigo Ill). Para
responder aos objetivos propostos, foram realizados dois estudos transversais e um
estudo quasi-experimental. Considerando as especificidades de cada uma das
perguntas do estudo, o detalhamento sobre os participantes, a descricdo dos
critérios de inclusdo e exclusdo bem como as analises estatisticas utilizadas foram
apresentados nos respectivos artigos para melhor entendimento. No primeiro artigo,
21 pacientes com DC e AVE foram incluidos. Os dados mostraram que as sequelas
fisicas secundérias ao AVE tiveram impacto significativo sobre a funcionalidade (r= -
0,663; p=0,003), mas nao influenciaram qualquer dominio da QV dos pacientes
(aspectos fisicos: r= -0,207com p=0,410; aspectos psicologicos: r= 0,017 com p=
0,946; aspectos sociais: r= 0,511 com p= 0,530; aspectos ambientais: r= 0,229 com
p= 0,560). Por outro lado, a presenca de sintomas depressivos correlacionou-se com
a QV (aspectos fisicos: r=-0,733 com p=0,001; aspectos psicologicos: r=-0,581 com
p=0,012; aspectos sociais: r= -0,713 com p= 0,001; aspectos ambientais: r= -0,659
com p=0,003), mas ndo com o desempenho funcional (r=0,279 com p=0,262). No
segundo artigo, a comparacdo entre os niveis de AF e desempenho funcional de
pacientes com DC associada ao AVE (n=31) e individuos com diagndstico isolado de
DC (n=36) ou AVE (n=48) ou, ainda, com um grupo controle saudavel (n=95),
mostrou que os pacientes com DC associda ao AVE apresentaram piores niveis
funcionais e pior classificacdo de AF, comparados aos pacientes com diagnosticos
isolados de DC ou de AVE. Estes dois ultimos grupos nao diferiram entre si, com
excecado da capacidade de gerar um esforco maximo, que foi melhor entre os
pacientes com DC sem AVE. O grupo controle apresentou desempenho funcional e
padrao de AF superior aos demais. No terceiro artigo, 11 pacientes com DC
associada ao AVE foram submetidos a um programa de condicionamento aerébio e
comparados a 17 pacientes com diagnaostico isolados de DC, submetidos ao mesmo
treinamento. Os desfechos avaliados foram a QV e capacidade funcional, avaliados
pelo Medical Outcomes Study 36-Item Short Form Health Survey (SF-36) e teste de
caminhada de seis minutos (TC6M), respectivamente. Ambos 0s grupos mostraram
melhora em resposta ao treinamento, entretanto, no grupo em que as duas doencas
coexistiam observaram-se ganhos em todos os dominios da QV, enquanto 0s



pacientes puramente chagasicos melhoraram apenas dois dominios do SF-36
(capacidade funcional e vitalidade). N&o houve diferenca entre os grupos em relacao
aos ganhos na distancia percorrida no TC6M. (-9,5 £ 20,2, p<0,65).

PALAVARAS-CHAVE: Doenca de Chagas. Acidente vascular cerebral.
Funcionalidade. Qualidade de vida.



ABSTRACT

Chagas disease (CD) is a neglected chronic systemic infection. The leading causes
of morbidity in patients with CD result from cardiac involvement, with one of the main
clinical manifestations being the stroke. Disabling diseases such as CD and stroke
often give rise to secondary complications and contribute to a sedentary lifestyle.
Moreover, psychological aspects associated with the incidence of chronic and
stigmatizing diseases may have an even greater negative impact on the lives of
these individuals. Therefore, it is important to implement effective multidimensional
rehabilitation programs, which include adopting healthier and more active lifestyles.
This study is part of a comprehensive line of research on the topic and had the
following objectives: a) to explore aspects related to physical disability, depressive
symptoms, quality of life (QoL) and functioning of patients with CD associated with
stroke, and establish possible correlations between them (article 1); b) to investigate
the functional performance and physical activity (PA) level of these patients and
compare qualifiers of functioning with different population groups (article Il), and c) to
investigate the impact of aerobic training on the QoL and functional capacity of these
individuals (article 1ll). Two cross-sectional studies and one quasi-experimental study
were conducted to meet the proposed objectives. Considering the specificity of each
of the study questions, the participant details, the description of inclusion and
exclusion criteria, and the statistical analyses used were provided in each article for
better understanding. The first article included 21 patients with CD and stroke. Data
showed that secondary physical stroke sequelae had a significant impact on
functioning (r = -0.663, p = 0.003), but did not influence any domain of patient QoL
(physical aspects, r = 0.207, p = 0.410; psychological aspects, r =0.017, p = 0.946;
social aspects, r = 0.511, p = 0.530; environmental aspects, r = 0.229, p = 0.560). On
the other hand, the presence of depressive symptoms was correlated with QoL
(physical aspects, r =-0.733, p = 0.001; psychological aspects, r =-0.581, p = 0.012;
social aspects, r=-0.713, p =0001; environmental aspects, r =-0.659, p = 0.003),
but not with functional performance (r = 0.279, p = 0.262). In the second article, PA
levels and functional performance were compared between patients with CD
associated with stroke (n =31), individuals diagnosed with either CD (n =36) or
stroke (n = 48), and a healthy control group (n = 95), revealing that patients with CD
and stroke had worse functional levels and PA classification than individuals
diagnosed with either CD or stroke. There was no difference between these last two
groups, with the exception of the greater ability to achieve maximum exertion in
patients with CD but without stroke. The functional performance and PA pattern of
the control group surpassed all the others. In the third article, 11 patients with CD
associated with stroke underwent an aerobic conditioning program and were
compared with 17 individuals diagnosed only with CD who received the same
training. The outcomes assessed were functional capacity and QoL, assessed using
Medical Outcomes Study 36-Item Short Form Health Survey (SF-36) and six-minute
walk test (6MWT), respectively. Although both groups benefitted from training,
improvements were observed in all domains of QoL in individuals with the two
coexisting conditions, but in only two domains of SF-36 (functional capacity and
vitality) in patients solely with CD. There were no differences with respect to
improvements in the distance walked during 6MWT between groups (-9.5 £ 20.2,
p < 0.65).
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1 INTRODUCAO

A tripanossomiase americana, também conhecida por doenca de Chagas
(DC), é uma infeccdo sistémica crénica e negligenciada, que representa um dos
principais problemas de saide publica na América Latina®. Nos ultimos anos, o
namero de casos confirmados nos EUA e em paises da Europa vem aumentando
significativamente como resultado da globalizacdo e identificacdo de vetores,
tornando a doenca uma das prioridades internacionais em satde®°.

A forma clinica sintomatica mais prevalente é a cardiopatia chagasica crbénica
(CCC), que representa a principal causa, atribuida as doencas tropicais, de
incapacidade entre adultos jovens* O curso clinico da CCC é variavel, incluindo
desde pacientes assintomaticos até formas graves, com insuficiéncia cardiaca,
arritmias complexas e fendmenos tromboembélicos®.

A ocorréncia desses eventos tromboembdlicos, sobretudo os
encefalovasculares, representa tépico de grande importancia clinica e interesse
cientifico. Tais fenémenos tém sido observados ja ha algum tempo®, entretanto os
mecanismos fisiopatolégicos ainda ndo estdo completamente elucidados’. O
acidente vascular encefalico (AVE) na DC acomete principalmente a circulacéo
anterior, e a etiologia cardioembodlica € considerada a mais importante, embora nao
seja responsavel pela totalidade dos casos®.

A sobreposicédo de duas condi¢des crbnicas e cercadas de estigmas como a
DC e o AVE, pode ser incapacitante e determinar mudangas significativas na vida
dos individuos. A fraqueza muscular e a diminui¢do da resisténcia aerébica tipicas
dos hemiparéticos, somado ao envolvimento cardiaco frequente na DC e as
questdes psicoldgicas, sociais e econdmicas comuns a ambas as patologias,
tendem a comprometer a capacidade de executar as atividades de vida diéria,
contribuindo para a inatividade e qualidade de vida (QV) precaria®.

A implementacdo de programas de reabilitagdo multiprofissionais, com
abordagens direcionadas, integrais e efetivas é de fundamental importancia. Para o
melhor planejamento das ag¢les terapéuticas é necessario, inicialmente, avaliar a
funcionalidade e a QV desses individuos e identificar os fatores que impactam sobre
tais aspectos. Além disso, como nenhum estudo anterior submeteu pacientes com

DC e AVE a qualquer tipo de intervencédo terapéutica sistematizada, € preciso
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investigar se esses pacientes respondem positivamente aos programas de
treinamento prescritos aos pacientes com diagnéstico isolado de DC ou AVE. Séo

estes os propodsitos da presente tese.

2 REVISAO DE LITERATURA

2.1 Doenca de Chagas: consideragdes iniciais, transmisséo e formas clinicas

A DC é uma antropozoonose, consequéncia da infeccdo humana provocada
pelo Trypanosoma cruzi, protozoario flagelado da ordem Kinetoplastida, familia
Trypanosamatidae®. A doenca foi descrita inicialmente em 1909 pelo médico
brasileiro Carlos Chagas, que nomeou 0 parasita em homenagem ao seu mentor
Oswaldo Cruz'*. Mais de 100 anos apds sua descricdo inicial, apesar de ter se
tornado a sexta infeccao tropical mais importante do mundo, a doenga permanece
negligenciada pela midia e politicos, tanto nacional quanto internacionalmente’.

O principal mecanismo de transmissdo é a inoculacdo transcutanea do
parasita por excretas de insetos infectados, os triatomineos, uma subfamilia
Reduviidae. O principal vetor € o Triatoma infestans, encontrado no contimente
americano do sul dos Estados Unidos até Argentina e Chile. No sangue dos
vertebrados o parasita se apresenta sob a forma de tripomastigota. J& nos insetos,
ocorre a transformacdo dos tripomastigotas sanguineos em epimastigotas e, em
seguida, a diferenciacdo em tripomastigotas metaciclicos, que sdo as formas
infectantes acumuladas nas fezes do inseto. Nos tecidos, o T. Cruzi se manifesta na
forma amastigota™®.

Outros modos de transmissdo incluem transfusdes de sangue infectado,
transmissdo transplacentaria, transplante de o6rgdos e ingestdo de alimentos
contaminados. Mecanismos de transmissdo menos comuns envolvem acidentes de
laboratério, manejo de animais infectados e amamentacdo™?.

Em areas endémicas, a infeccdo humana pelo T. Cruzi geralmente ocorre
durante a infancia e é seguida por um longo periodo de laténcia®®. A partir da

infeccdo, duas etapas se estabelecem: a fase aguda e a fase cronica. Na fase
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aguda, € possivel observar o parasito circulante na corrente sanguinea, em
guantidades expressivas. As manifestacdes da doenca podem estar ausentes ou,
em pacientes sintomaticos, incluem caracteristicas clinicas de infeccdo
generalizada, de gravidade variavel, que duram entre 4-8 semanas. Os sinais e
sintomas podem desaparecer espontaneamente, evoluindo para a fase cronica, ou
progredir para formas agudas graves, em alguns casos, fatais. A fase crbnica é
inicialmente assintomatica, caracterizada por baixa parasitemia. De um modo geral,
esta fase pode manifestar-se por meio de formas clinicas que incluem a forma
indeterminada, cardiaca, digestiva e cardiodigestiva®®.

Cerca de 50% dos individuos infectados com o T. cruzi em areas endémicas
tém a forma indeterminada da doenca. Este estado de infec¢ao silenciosa, em que a
grande maioria dos pacientes permanece assintomatica e apresenta expectativa de
vida semelhante a individuos sem a doenca, pode perdurar por toda a vida ou,
tardiamente, evoluir para outra forma da doenca. O diagnéstico requer evidéncias
sorologicas e/ou parasitologicas da infeccéo, associadas a demonstracéo radiolégica
e eletrocardiogréafica de normalidade dos aparelhos digestivo e circulatério™.

Alguns pacientes, no entanto, apresentam respostas anormais detectadas por
exames cardiacos nao invasivos, dentre os quais podem ser citadas lesdes
segmentares, fibrose cardiaca, disautonomia e disfuncdo diastélica do ventriculo
esquerdo. O substrato morfolégico da forma indeterminada € uma miocardite focal
discreta, autolimitada. O infiltrado inflamatoério focal é policlonal, intersticial, ndo lesa
os miocardiécitos, e se acompanha de uma ligeira expansao fibrosa focal da matriz
intersticial. H& fortes indicios de que células imunes reguladoras participam deste
processo de supressado do processo agressivo fisiopatolégico e que a sua falha ou
eliminacdo determinaria a atuacdo, sem oposi¢cdo, dos mecanismos lesionais da
forma crénica cardiaca da doenca™®.

Evidéncias de acometimento do aparelho digestivo que, frequentemente,
evolui para megacoélon ou megaesodfago, sdo notadas em aproximadamente 10%
dos casos. O prognéstico para pacientes com formas digestivas da doenca é
geralmente bom, exceto em pacientes com complicagdes como cancer esofagico,
obstrucdo com torcéo e necrose do célon™.

Aproximadamente 30% das pessoas com o0 diagnéstico da doenca
desenvolvem CCC, a forma clinica sintomatica mais prevalente e grave. Os

principais achados incluem miocardite fibrosante progressiva e cronica'’, com perda
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de cardiomiécitos e substituicdo por tecido fibrético'. Acredita-se que a

I*®* e o envolvimento imunoinflamat6rio®

disautonomia, a ativagcdo neuro-humora
possam explicar parte dos eventos fisiopatologicos. As principais manifestacfes
clinicas abrangem insuficiéncia cardiaca, arritmias cardiacas e fen6menos
tromboembodlicos, que podem coexistir. A apresentacao clinica varia muito de acordo

com a duracdo da doenca e a extensdo do dano miocardico®?*%,

2.2 Mortalidade e morbidade na doenca de Chagas

Cerca de 8 a 10 milhdes de pessoas sao acometidas pela DC, com uma
incidéncia de 56.000 novos casos e mais de 10.000 mortes a cada ano®. A
mortalidade associada a DC tem representado um dos maiores problemas de saude
publica na América Latina determinando importante impacto social. As principais
causas de mortalidade na DC séo relacionadas a CCC, e a parada cardiaca subita e
insuficiéncia cardiaca progressiva representam causas de morte frequentes. As
taxas de mortalidade podem variar de 9% a 85% nos 10 primeiros anos apds o
diagnéstico, dependendo do dano cardiaco®. Atualmente, estima-se que ocorram
cerca de 6.000 mortes por ano em decorréncia da DC??’. Como esses individuos
constituem populacdo economicamente ativa, as mortes prematuras provocadas
pela doenca causam perdas significativas em dias de trabalho e produtividade?’.

De acordo com estudo, no qual foram analisadas todas as causas de Obito
documentadas no Sistema de Informacdes sobre Mortalidade (SIM) no Brasil entre
1999 e 2007, a DC foi mencionada em 53.930 registros (0,6%), sendo em 44.537
(82,6%) apontada como causa principal e 9.387 (17,4%) como causa associada de
morte. Os individuos que morreram por DC neste periodo eram predominantemente
do sexo masculino (57%), com média de idade de 69 anos e residentes na regido
Sudeste (53,6%). A maior parte das mortes (77,1%) aconteceram em cidades do
interior do pais. Ao longo dos oito anos que compreenderam o estudo supracitado, o
namero de mortes por DC como causa primaria diminuiu 33,2% (3,28 - 2,19
mortes/100.000 habitantes), enquanto a taxa de morte por DC como causa
associada aumentou 20,4% (0,49 - 0,59 100.000 habitantes)?’.

Considerando-se de forma individualizada as regibes do pais, as taxas de

mortalidade foram maiores na regido Centro-Oeste, variando de 15,23 em 1999 a
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9,46 em 2007 (-37,9%). Apesar dos altos indices, observou-se uma tendéncia de
diminuicdo, ao contrario do que ocorreu na regido Nordeste, onde se identificou um
aumento significativo de 38,5%. A regido Norte apresentou 0os menores coeficientes
de mortalidade por DC, todavia, esta foi a principal regido em numero de 6bitos por
DC aguda (11%, n = 64/581). Os indices de morte por DC aguda aumentaram 24,4%
no periodo do estudo, e representaram 2,8% do total de Obitos pela doenca. As
formas crénicas foram identificadas como causa da grande maioria das mortes (n =
43.302; 97,2%)?".

De acordo com os mesmos autores, as principais doencas e condi¢oes
associadas a morte por DC como causa bésica incluiram complicacbes diretas do
comprometimento cardiaco, tais como distirbios de conducéo / arritmias (41,4%) e
insuficiéncia cardiaca (37,7%). Doenca encefalovascular (13,2%), doenca isquémica
do coracéo (13,2%) e doencas hipertensivas (9,3%) foram as principais causas de
mortes, em que a DC foi identificada como causa associada®’.

Conforme pode ser observado na figura 1, além do Brasil, as éareas
endémicas incluem 20 outros paises latino-americanos, sendo eles, Argentina,
Belize, Venezuela, Chile, Colombia, Costa Rica, Equador, El Salvador, Guiana
Francesa, Guatemala, Guiana, Honduras, México, Nicardgua, Panama, Paraguai,
Peru, Bolivia, Suriname e Uruguai'. Nas Ultimas décadas, entretanto, principalmente
por causa do aumento da mobilidade da populacédo e a migracéo, a identificacdo da
DC ultrapassou as barreiras da América Latina. Paises ndo endémicos na América
do Norte (Canadd e Estados Unidos), Europa (Bélgica, Franca, Italia, Espanha,
Suica e Reino Unido, Austria, Croéacia, Dinamarca, Alemanha, Luxemburgo,
Holanda, Noruega, Portugal, Roménia e Suécia) e na regido do Pacifico Ocidental
(Australia e Japao) tem identificado aumento significativo de casos de DC. Uma vez
percebida como potencial ameaca para muitos paises desenvolvidos, a DC passou a

ocupar o ranking de prioridades internacionais em satde?®.
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Figura 1: Distribuicdo global de individuos infectados pelo Trypanosoma Cruzi
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Apbs reducdo significativa da transmisséo vetorial e transfusional do T. cruzi
no Brasil, o nimero de casos com a forma aguda da DC foi reduzido drasticamente.
Paralelamente a reducdo da mortalidade especifica, os avancos na tecnologia em
saude e melhor conhecimento sobre a histdria natural da doenca provocaram o
aumento da sobrevida dos individuos infectados?®?’.

Assim como a mortalidade, as incapacidades secundarias a DC também
trazem repercussdes sociais importantes, considerando os resultados de estudos
recentes que estimam cerca de 2 a 3 milhdes de pessoas infectadas no Brasil. Por
exemplo, o absenteismo dos trabalhadores com diagnéstico de DC no Brasil
representa uma perda econdmica consideravel a cada ano?.

Como a doenga ndo tem cura, a diminuicdo das taxas de mortalidade
associada ao crescente envelhecimento populacional tem aumentado
significativamente os indices de morbidade. Recente estudo descreveu a
prevaléncia da DC no Brasil por meio de uma meta-analise, fornecendo dados
sistematicos sobre a magnitude da DC na populagcdo em geral nas ultimas trés
décadas e sua distribuicdo regional. Os dados evidenciaram alta prevaléncia da
doenca, especialmente entre os individuos com idade mais avancada. Essa

mudanca no perfil epidemiolégico determina condi¢cdes de vida marcadas pela
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presenca de sinais e sintomas da doenca, além de limitacdes fisicas e funcionais
consequentes®.

Independentemente de sua forma de apresentacdo, sintomatica ou
assintomatica, a percepcéo do paciente sobre a DC ultrapassa as questdes clinicas.
O diagnodstico € cercado por estigmas que condicionam suas relagbes sociais,
culturais e econdmicas uma vez que, em sua maioria, sdo pessoas de baixa renda,
marginalizadas e discriminadas em relacdo & empregabilidade®.

Em geral, sdo pessoas que migram de areas rurais para a periferia das zonas
urbanas e enfrentam condi¢des precarias de sobrevivéncia. Além disso, aposentam-
se precocemente em consequéncia da doenca e sdo segregados dos seus papéis
sociais®. Tais fatores sdo relevantes porque a disponibilidade de dinheiro,
oportunidades de lazer, condicbes de vida, habitacdo, transporte, apoio social e
assistencial podem refletir sobre a vida da pessoa, determinando incapacidades.
Nesse contexto, é importante que os profissionais de saude ampliem seus olhares
sobre a DC, considerando outros aspectos no cuidado desses pacientes que néo

simplesmente os parametros fisiologicos relacionados a doenca.

2.3 Doenca de Chagas e acidente vascular encefalico

Diante do interesse crescente em relacdo aos fatores determinantes de
morbimortalidade e evolugcdo da DC, vérias pesquisas tém sido desenvolvidas com o
objetivo de investigar os fendbmenos associados. Atualmente, um tema de
investigacdo importante é a relacdo entre a DC, principalmente na forma cardiaca,
com o AVE.

O mecanismo cardioembdlico constitui a principal etiologia da isquemia
encefélica nesses pacientes, destacando-se o papel dos aneurismas apicais,
trombos intracavitarios e disfuncéo sistélica ventricular esquerda®=33*. Entretanto,
as lesdes vasculares também devem ser consideradas como possiveis mecanismos
fisiopatolégicos das isquemias na DC. Vasoespasmo na microcirculagéo, redugdo no
fluxo sanguineo e aumento na agregacdo plaquetéria, associados a inflamacao,

35,36

fibrose miocardica e de grandes artérias séo alteragbes que podem contribuir

para a obstrucao arterial®’.
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Em pesquisa recente foram investigadas as provaveis etiologias desses
eventos com base na avaliagdo das artérias carotidas de pacientes com DC e
diagnéstico prévio de eventos isquémicos encefalovasculares. Os resultados
demonstraram que o aneurisma apical e trombos intracavitarios representam o0s
fatores primordiais implicados na génese da isquemia encefalica na DC e que a
aterosclerose néo teria um papel fundamental®.

Entretanto, outros subtipos de AVE, ndo cardioembolicos, podem ocorrer em
pacientes assintomaticos infectados pelo T cruzi, tais como infarto de pequenos
vasos e aterosclerose de grandes vasos. Altera¢cfes inflamatorias e de coagulacéo,
aterogénese e disfuncdo endotelial ttm sido apontados como os motivos para a

35,36,37

associacdo entre essas condicdes Além disso, o envelhecimento da

populacdo chagasica significa risco adicional de complicacées encefalovasculares,
cuja incidéncia tende a aumentar em um futuro préximo®-°,

Estudos anteriores demonstraram a correlacdo entre AVE e DC,
independente da sua forma de apresentacdo. Os pacientes na forma indeterminada
parecem ter risco aumentado de AVE, podendo este representar a primeira

manifestacdo clinica da DC***42

Independentemente da forma clinica, o
comprometimento encefalovascular mais frequente em pacientes com DC é a
obstruc&o parcial da circulacéo anterior®.

Quando individuos com DC sofrem um AVE, eles passam a enfrentar a
sobreposicdo de duas condicdes crbnicas e cercadas de estigmas. Essa
coexisténcia pode ser incapacitante e determinar mudancas significativas na vida
dos pacientes. A maioria dos individuos que sobrevivem a um AVE apresentam
déficits neuroldgicos que variam de leves a moderados, e as manifestacdes clinicas
incluem fraqueza muscular ou hemiparesia e reducdo da resisténcia aerébia®®. Esse
quadro contribui para um estilo de vida sedentario e para a ocorréncia de
complicacbes secundarias, dentre elas a reducdo do condicionamento
cardiorrespiratério, que é altamente prevalente e compromete o desempenho
funcional do individuo®.

Em pacientes hemiparéticos, a reducdo do consumo maximo de oxigénio € de
aproximadamente 50% quando comparado com individuos higidos de mesma
idade®™. A inatividade fisica associada aos déficits motores pode contribuir, dentre

outros fatores, para o elevado custo energético ao realizar um movimento*®*’. Por
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exemplo, na deambulacdo, o individuo hemiparético gasta cerca de 1,5 a duas
vezes mais energia do que individuos controle saudaveis®’.

A baixa resisténcia aerdbica observada nesses individuos parece ser devida a
reducao e alteracdo no recrutamento de unidades motoras, alteracdes fisiolégicas no
metabolismo do musculo parético e nas fibras musculares durante o exercicio. A
musculatura acometida apresenta capacidade de oxidacao de &cidos graxos livres e
fluxo sanguineo reduzidos, utilizacdo do glicogénio muscular e producao de lactato

aumentadas®®.

2.4 Funcionalidade e reabilitacéo

O termo funcionalidade discutido no presente estudo, € baseado no modelo
biopsicossocial de funcionalidade e incapacidade, que fundamenta a Classificacao
Internacional de Funcionalidade, Incapacidade e Saude (CIF)*®. Nesse modelo, a
funcionalidade é tratada como uma experiéncia humana universal, na qual corpo,
individuo e ambiente (fisico, social e atitudinal) onde se esta inserido estédo
intimamente interligados*®. Da mesma forma, a incapacidade faz parte da condicdo
humana, e ndo deve ser entendida apenas como consequéncia de uma doenca, e
sim como uma experiéncia que ocorre em ambientes opressores e é dependente de
recursos pessoais®. Assim, evitando o reducionismo sociolégico e biomédico, a CIF
representa tanto o ponto de partida para um entendimento amplo e integral da
funcionalidade e da incapacidade quanto um deslocamento do eixo da doenca para
0 eixo da saude.

Os dominios da funcionalidade tém dois qualificadores: desempenho e
capacidade. O qualificador de desempenho descreve o que o individuo faz no seu
ambiente de vida habitual. Como este ambiente inclui um contexto social, ele
também pode ser entendido como "envolvimento numa situacdo de vida", ou "a
experiéncia vivida" das pessoas no contexto real em que vivem. O qualificador de
capacidade descreve a aptiddo de um individuo para executar uma tarefa ou uma
acdo. Este construto visa indicar o nivel méximo provavel de funcionalidade que a

pessoa pode atingir em um dado dominio em um dado momento. Para avaliar a
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capacidade plena do individuo, & necessario um ambiente "padronizado" para
neutralizar o impacto variavel dos diferentes ambientes®.

Considerando os potenciais efeitos deletérios da sobreposicdo das duas
condi¢cbes, DC e AVE, torna-se necessaria a implementacdo de programas integrais
e efetivos, cujo foco é o individuo e ndo a doenca. Tal entendimento traz para a
equipe de saude a responsabilidade de uma atuacdo multidimensional, que inclua,
além da prescricdo de medicamentos, mudancas nos habitos de vida e a adocédo de
um estilo de vida mais ativo e saudavel.

O nivel de atividade fisica (AF) tem sido muito utilizado como um marcador do
estado de saude e, em algumas populagbes, estd comprovadamente relacionado a
morbidade e mortalidade®’. E importante lembrar que AF e exercicio fisico sdo
termos distintos. O primeiro € definido como todo movimento corporal produzido por
um musculo resultando em gasto energético, e o segundo é uma forma especifica
de AF, cujas caracteristicas prendem-se ao fato de ser planejada, estruturada e
repetitiva e de ter como objetivo manter ou desenvolver habilidades fisicas e
cognitivas. Apesar da difefenca entre eles, ambos podem trazer beneficios a saude
das pessoas®.

A préatica de AF pode ser investigada em diversos aspectos da vida, como em
tarefas domeésticas, deslocamento, trabalho e lazer. Pode, ainda, ser mensurada por
meio de informacéo fornecida, ou por avaliacéo de indicadores fisiolégicos®***. Os
qguestionarios sdo preferencialmente usados devido a sua aplicabilidade para
grandes grupos, baixo custo e também por permitirem coletar informacgdes precisas
sobre o tipo da atividade e o contexto em que acontecem®>.

O ponto de partida para o planejamento de estratégias de acdo € conhecer 0s
indicadores de funcionalidade e niveis de AF basais, inclusive estabelecendo
comparacdes entre grupos de individuos com a mesma doenca, doencas diferentes
ou sem doencas associadas. A partir desse conhecimento, as atividades ou
exercicios fisicos podem ser executados de forma mais segura.

Apesar de varios estudos terem demonstrado previamente os efeitos
benéficos do exercicio fisico regular em pacientes cardiopatas e com incapacidades
decorrentes do AVE, as evidéncias cientificas em relagdo aos pacientes com
cardiopatia de etiologia chagasica sdo escassas*®®"®. A CCC apresenta algumas
caracteristicas peculiares® e o AVE sobreposto a ela pode necessitar de abordagem

terapéutica distinta. Especificamente em pacientes com DC e AVE, de acordo com o
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nosso conhecimento, nenhum estudo anterior investigou o impacto de intervencgoes

terapéuticas sobre parametros funcionais e QV.

3 OBJETIVOS

= Explorar aspectos relacionados a incapacidade fisica, sintomas depressivos,
QV e funcionalidade de pacientes com DC e AVE e estabelecer possiveis
correlagdes entre eles;

= |nvestigar o desempenho funcional e os niveis de atividade fisica de pacientes
com DC associada ao AVE

» Comparar qualificadores de funcionalidade entre individuos com DC
associadas ao AVE e outros grupos populacionais, tais como pacientes com
diagndstico isolado de DC ou AVE ou individuos saudaveis;

»= |nvestigar o impacto do condicionamento aerébio em pacientes com DC e

AVE e relacao a QV e capacidade funcional,

4 MATERIAIS E METODOS

4.1 Delineamento do estudo e desfechos avaliados

Esta tese é parte de uma linha de pesquisa em DC, que inclui uma coorte de
pacientes acompanhados desde 1999, com objetivo de investigar os fatores
determinantes de morbidade e evolu¢cdo dos pacientes com diagndstico de DC,
especialmente na forma cardiaca. O presente estudo, inserido no contexto desta
linha de pesquisa ampla, investigou o0 impacto dos eventos isquémicos
cerebrovasculares, sobre aspectos relacionados a QV e funcionalidade de pacientes
com DC associada ao AVE, incluindo sintomas depressivos, sequelas fisicas, perfil

de atividade fisica e efeitos da reabilitacao.
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No intuito de responder as perguntas do estudo, foram realizados dois
estudos transversais e um estudo experimental. Os estudos transversais buscaram
descrever ou explorar as variaveis de interesse nos pacientes com DC e AVE ou,
ainda, estabelecer correlacdes entre essa populacdo e outros grupos de individuos.
Por outro lado, o estudo experimental teve como objetivo entender se pacientes com
DC e AVE responderiam de forma positiva a um programa de reabilitacdo especifico,
ja aplicado com seguranca em individuos com diagnostico de DC apenas e AVE
apenas.

Considerando as especificidades de cada uma das perguntas, o detalhamento
sobre os participantes, a descricdo dos critérios de inclusdo e exclusdo bem como
as analises estatisticas utilizadas foram apresentados nos respectivos artigos para
melhor entendimento. Sendo assim, nesta secao foram apresentados, apenas, 0S

instrumentos utilizados para coleta de dados e o protocolo de treinamento proposto.

4.2 Procedimentos e instrumentos de medida

Antes de ingressarem no estudo, os voluntarios foram submetidos a um
protocolo de avaliacdo que incluiu exame clinico, exames complementares e
ecocardiograma transtoracico (APENDICE A). Em seguida, foi realizada uma
avaliacdo multidimensional, incluindo as variaveis de interesse do presente estudo
(APENDICE B).

Todos os questionarios utilizados nesta tese foram administrados em forma de
entrevista, por avaliadores familiarizados e treinados para a aplicacdo. Para
minimizar o risco de que voluntérios subestimassem ou superestimassem suas
proprias habilidades e condicdes comprometendo os resultados, eles foram
previamente orientados sobre a importancia de responderem da forma mais
verdadeira possivel.

O teste utilizado para avaliacdo da capacidade funcional foi aplicado por
examinadores experientes, segundo recomendacdes padronizadas na literatura,
descritas na sec¢ao 4.2.3.1.

Todos os testes foram aplicados individualmente e em locais apropriados para

evitar a exposicdo dos participantes e possiveis constrangimentos. Os mesmos
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pesquisadores foram responsaveis pela avaliacdo antes e apés o término do
treinamento, quando foi esse o caso.

Devido a importancia da funcdo cognitiva preservada para que 0s testes
resultassem em medidas confiaveis, todos os pacientes, antes de serem avaliados
em relacdo aos desfechos do estudo, responderam ao Mini Exame do Estado Mental
(ANEXO A).

4.2.1 Qualidade de vida

Os instrumentos de avaliacdo de QV podem ser genéricos ou especificos. Os
genéricos avaliam varios aspectos da vida e estado de saude, podendo ser
aplicados em individuos saudaveis ou com doencas diversas. Eles permitem
comparar a QV de pacientes com a mesma doenca, com doencas diferentes, ou
com a populacdo em geral. Contudo, podem falhar na sensibilidade para detectar
aspectos particulares e especificos da QV de determinada doenca.

Instrumentos especificos podem detectar particularidades da QV em
determinadas doencas e em relacdo a efeitos de tratamentos, podendo fornecer
informacdes de relevancia para o manejo dos pacientes.

O mais indicado pela literatura sobre QV é a utilizacdo de instrumentos
genéricos e especificos de maneira complementar. Entretanto, pelo fato de a
amostra deste estudo incluir pacientes nos quais se sobrepdem duas condicdes
impactantes, mas com caracteristicas peculiares e distintas, optou-se por utilizar

apenas instrumentos genéricos.

4.2.1.1 World Health Organization Quality of Life (WHOQOL) - Abreviado

O WHOQOL é um instrumento de avaliacdo da QV desenvolvido pela
Organizacdo Mundial da Saude (OMS). O questionario foi elaborado com base em
um conceito ampliado de saude e fundamentado no modelo teérico biopsicossocial,

que considera 0 bem estar fisico, psiquico e social do individuo. O questionario
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permite avaliar a QV geral e fornece elementos para compreender motivagoes,
desejos, oportunidades e recursos disponiveis para satisfacdo e bem-estar que uma
pessoa tem em relacdo aos diferentes dominios de sua vida®.

A versao em portugués foi realizada segundo metodologia preconizada pelo
Centro WHOQOL para o Brasil, e apresentou caracteristicas psicométricas
satisfatorias®. E composto por 26 questdes, sendo duas perguntas gerais e 24
guestbes organizadas em quatro dominios: fisico, psicologico, relacdes sociais e
meio ambiente (ANEXO B). Cada item do instrumento é avaliado em relacdo a
capacidade de ser cumprido, intensidade e frequéncia com que ocorrem e
julgamento em relacdo a como é realizado®.

A pontuacao final varia de zero a 100 para cada dominio sendo zero a pior e
100 a melhor percepc¢éo possivel sobre a vida. Por ser um instrumento baseado em
conceitos atuais de saude, o WHOQOL tem sido muito utilizado em pesquisas. Na
pratica clinica, o teste possibilita ao profissional identificar as areas da vida do
individuo que se encontram mais afetadas pela doenca ou tratamento, ajudando-o

na tomada de decistes®.

4.2.1.2 Medical Outcomes Short Form 36 Item Health Survey — SF36

O SF-36 é um questionario genérico multidimensional, traduzido e validado
para utilizacdo no Brasil®®. Os trabalhos de validacdo desse questionario sdo
coordenados pelo International Quality of Life Assessment Projet (IQOLA), que atua
em mais de 30 paises, estimulando sua aplicacdo em ensaios clinicos internacionais
e multicéntricos. Em vista disso, tornou-se um dos instrumentos mundialmente mais
utilizados para avaliagdo da QV de individuos higidos ou com disfun¢fes variadas,
em diferentes idades. Além da sua vasta utilizacdo em pesquisas incluindo pacientes
com AVE, recente revisdo sistematica mostrou que o SF-36 é também uma das
principais ferramentas para o estudo da QV em pacientes com DC®,

O instrumento é constituido por 36 itens, agrupados em oito dominios:
capacidade funcional, aspectos fisicos, dor, estado geral de saude, vitalidade,
aspectos sociais, aspectos emocionais e saude mental, além da avaliacdo da

evolucdo do estado de saude do individuo no ultimo ano. Os oito dominios podem
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ser reagrupados em dois grandes aspectos, denominados componente fisico
resumido e componente mental resumido (ANEXO C).

O SF-36 é originalmente auto administrado, mas considerando o contexto
social e nivel de escolaridade, admite-se a sua utilizacdo no formato de entrevista. E
um instrumento de relativa complexidade na aplicagéo e pontuacao, e o tempo gasto
considerando a aplicagdo por terceiros é de aproximadamente 20 minutos. A
orientacdo de aplicacdo reporta-se as experiéncias do paciente nas ultimas quatro
semanas. Para cada dominio, sua escala de avaliacdo varia de zero a 100, sendo

que 100 representa a melhor QV possivel®.

4.2.2 Desempenho Funcional

4.2.2.1 indice de Barthel — IB

O IB foi desenvolvido por Mahoney e Barthel em 1965, e apesar disso
continua sendo amplamente utilizado, especialmente em idosos e individuos com
doencas crbnicas incapacitantes. O instrumento foi construido sobre bases
empiricas para avaliar o grau de dependéncia ou assisténcia exigido em 10
atividades diarias, envolvendo cuidados pessoais e mobilidade® (ANEXO D).

A pontuacdo da escala varia de 0 a 100 pontos. Os escores podem ser
interpretados de duas formas, quanto a classificacdo progndstica (gravidade ou
dependéncia) ou quanto a agrupamentos funcionais. Em relacdo a primeira, os
individuos séo classificados em niveis que variam desde a incapacidade grave /
necessidade total de assisténcia a auséncia de disfungéo / independéncia completa.
Em relacéo a segunda, os valores obtidos podem ser compilados de acordo com sua
a natureza, gerando escores para fungbes relacionadas ao auto cuidado
(compreendendo os itens 1 a 7 — alimentacéo, banho, apresentacao pessoal, vestir e
despir, funcao intestinal, vesical e uso do banheiro) e mobilidade (itens 8 a 10 —
transferéncias, deambulacéo e subir escadas) **.

Por ser de facil interpretacdo, baixo custo e rapido de ser administrado (0 que

favorece repeticbes periodicas) o IB € frequentemente instrumento de escolha em
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pesquisas e na prética clinica para acompanhamento do paciente ao longo do tempo
ou para monitorar os efeitos de intervencdes em saude. Entretanto, na avaliacdo de
individuos higidos ou com apenas leve declinio fisiolégico, pode ser pouco sensivel

a pequenas perdas funcionais®.

4.2.2.2 Perfil de Atividade Humana — PAH

Na tentativa de superar os problemas previamente associados a utilizagdo de
escalas muito faceis e ao uso de instrumentos auto administrados, Daughton et al.
(1982) desenvolveram a primeira versdo do Human Activity Profile (HAP),
originalmente destinado a avaliar individuos com doenca pulmonar obstrutiva
cronica, inseridos em programas de reabilitagdo®. Em 1988, Fix e Daughton
propuseram algumas modificagbes estruturais no instrumento, cuja versao final
destina-se a avaliacdo do nivel funcional e de atividade fisica, tanto em populacées
saudaveis quanto em varios tipos de doencas®®.

O PAH é um questionario constituido por 94 atividades, escolhidos com base
no seu equivalente metabdlico — MET. Os itens incluem atividades relacionadas a
cuidados pessoais, tarefas domésticas, transporte, atividades sociais, lazer e
exercicios fisicos. O questionario apresenta trés alternativas de resposta: ainda faco,
parei de fazer e nunca fiz (ANEXO E). Com base nessas respostas, sdo computados
0s dois escores principais do instrumento, utilizados nesse estudo, o escore de
atividade maxima (EAM) e o escore de atividade ajustado (EAA). O EAM
corresponde ao ultimo item que o individuo ainda € capaz de realizar, ou seja, ao
mais alto nivel de energia que o individuo consegue dispender. Portanto esse escore
nos remete a capacidade do individuo de gerar grandes esfor¢cos, mas que,
possivelmente, ndo se repetem com frequéncia na sua rotina. Por sua vez, o EAA
reflete uma estimativa mais real do dispéndio de energia do individuo em um dia
tipico, pois & obtido subtraindo-se da medida maxima, o numero de itens que o
individuo parou de realizar. Com base nesse escore, é possivel classificar o
individuo, quanto ao seu nivel de atividade fisica, em incapacitado (EAA < 54),
moderadamente ativo (54 < EAA = 74) e ativo (EAA > 74).
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As trés variaveis do PAH citadas acima foram utilizadas como desfechos de

desempenho funcional®®.

4.2.3 Capacidade Funcional

No presente estudo, a capacidade funcional foi avaliada por meio do teste de
caminhada de 6 minutos (TC6M).

4.2.3.1 Teste de caminhada de seis minutos — TC6M

O TC6M é um instrumento valido, confiavel e bem descrito na literatura.
Amplamente utilizado como método de avaliacdo em diversas patologias, nos
altimos anos tem sido Util como ferramenta de acompanhamento dos efeitos de
intervencdes terapéuticas e também em pesquisas cientificas®’.

Por ser um teste de intensidade submaxima, tende a refletir melhor as
atividades da vida diaria dos pacientes. A distancia ao final dos seis minutos avalia
globalmente o funcionamento dos sistemas cardiovascular, pulmonar, vascular
periférico e locomotor. Além disso, pode apresentar significado progndéstico em
cardiopatas, ja que distancias inferiores a 300 metros, correlacionaram-se com alta
probabilidade de 6bito e/ou hospitalizagéo®’.

Seguindo o protocolo descrito por Steele®®, os individuos foram solicitados a
deambular durante seis minutos em uma pista de 30 metros, o mais rapidamente
possivel de acordo com sua tolerancia. Por meio de frases de encorajamento
padrdo, os pacientes foram estimulados a manterem a velocidade, mas em caso de
sintomas como dispneia intoleravel, dor toracica, caimbras nos membros inferiores,
diaforese, perda do equilibrio e palidez, o teste era imediatamente interrompido. A
frequéncia cardiaca (FC) foi aferida em repouso, aos trés minutos e ao final do teste,
por meio de monitores cardiacos (Polar FS2, eletro, Kempele, Finlandia) acoplados
ao toérax, e a saturacdo de oxigénio foi observada continuamente por meio de um

oximetro de pulso (Nonin Onyx® 9500 - Plymouth, MN, U.S.A). A percepcéo
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subjetiva do esfor¢o foi avaliada antes do inicio e ao final, por meio da escala de
esforco subjetivo de 10 pontos de Borg®®, assim como a pressdo arterial (PA). Para
cada individuo foram realizados dois testes, com intervalo de 15 minutos de
descanso entre eles. Quando houve uma diferenca superior a 10% da distancia
percorrida entre o primeiro e o segundo, foi feita uma terceira avaliagdo. A distancia
percorrida foi calculada apds o tempo determinado para o teste e foi utilizada como

desfecho de interesse nesse estudo.

4.2.4 Medida de incapacidade fisica

4.2.4.1 Modified Rankin Scale — mRS

A mRS é amplamente utilizada para graduar a incapacidade em pessoas com
sequelas de AVE (ANEXO F). A escala de classificacao varia entre zero e seis, da
perfeita salde e auséncia de sintomas até a morte’®. Para este estudo, foram
selecionados pacientes com graus ‘um’ (auséncia de incapacidade significativa),
‘dois’ (incapacidade leve) e ‘trés’ (incapacidade moderada). Buscando determinar de
forma precisa o grau de incapacidade de acordo com os critérios da mRS, utilizou-se
0 MRS-9Q". O MRS-9Q é um instrumento simples, de dominio publico, constituido
por nove questdes no formato “sim/nao” sobre as dificuldades do individuo em
relacdo as suas sequelas. O questionario possui um sistema on-line que calcula de
forma rapida o grau de incapacidade, além de verificar possiveis erros no padrao de
respostas (ANEXO G).

4.2.5 Medida de avaliacéo dos sintomas depressivos

4.2.5.1 Inventéario de Depresséo de Beck
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O Inventério de Depressao de Beck (Beck Depression Inventory - BDI) é uma
medida de auto avaliacdo da depresséo, cujo objetivo é triar sintomas depressivos
em populacbes ndo diagnosticadas, ou identificar a intensidade dos episodios
quando o diagndstico ja foi estabelecido’®. A escala original foi traduzida e adaptada
para varios idiomas e validada para uso em diferentes paises, inclusive o Brasil".

O BDI consiste de 21 itens, incluindo sintomas e atitudes, que se referem aos
seguintes dominios: tristeza; pessimismo; sensacao de fracasso; falta de satisfacao;
sensacao de culpa; sensacdo de punicdo; auto depreciacdo; autoacusacoes; ideias
suicidas; crises de choro; irritabilidade; retragcdo social; indecisdo; distorcdo da
imagem corporal; inibicdo para o trabalho; distarbio do sono; fadiga; perda de
apetite; perda de peso; preocupacdo somatica; diminuicdo de libido (ANEXO H).

Cada item recebe uma pontuacdo de zero a trés, do pior para o melhor
sintoma. De acordo com a pontuacdo alcancada, os sintomas depressivos dos
individuos podem ser classificados como minimos (0-11), leves (12-19), moderados
(20-35) ou graves (36-63)"> 3,

4.3 Programa de treinamento

O programa de condicionamento aerdbio teve duracdo de 12 semanas, com
frequéncia de trés vezes por semana, totalizando 36 sessdes. Cada sessao foi
adaptada as limitagdes individuais e incluiu (1) 5 a 10 minutos de aquecimento,
consistindo de exercicios calisténicos e alongamentos; (2) 30 a 40 minutos de
caminhada em esteira ou bicicleta ergométrica; (3) 5 a 10 minutos de resfriamento,
caracterizado por alongamentos e exercicios de relaxamento®. As sessdes foram
supervisionadas em tempo integral por trés fisioterapeutas experientes, que
monitoraram a frequéncia cardiaca (FC) continuamente e aferiram a PA antes,
durante e ao final da sesséo, registrando os dados do paciente em formulario proprio
para controle ao longo do treinamento (APENDICE C).

A intensidade do treinamento foi determinada pela formula de Karvonen
[(FCmaxima - FCrepouso) x 50 a 70% + FCrepouso] e ajustes graduais foram feitos

ao longo do programa de treinamento, a fim de atingir a intensidade de treinamento
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alvo’". Ap6s a conclusdo do programa de treinamento, os sujeitos do estudo foram
reavaliados utilizando os mesmos critérios da avaliacao inicial.

O treinamento dos dois grupos foi realizado em momentos distintos.
Inicialmente, foram treinados os individuos com diagndstico isolado de DC. Este
treinamento fez parte da tese de doutorado de um dos membros do grupo de
pesquisadores responsaveis pelo presente estudo®’. Subsequentemente, dando
continuidade a linha de pesquisa de reabilitacdo na DC, e seguindo o mesmo
protocolo utilizado anteriormente, foi feito o treinamento dos pacientes com DC em

associacao ao AVE.

5 ASPECTOS ETICOS

O protocolo de pesquisa contemplando todos os objetivos deste projeto de
pesquisa foi aprovado pelo comité de ética institucional sob parecer de numero
CAAE 0724.0.203.000-11 (APENDICE D).

Por se tratar de pesquisa biomédica envolvendo seres humanos, este estudo
seguiu as diretrizes e normas contidas nas Resolugcbes 196/96 e 466/12 do
Conselho Nacional de Saude. Todos os individuos foram informados,
individualmente, sobre os objetivos da pesquisa, procedimentos, privacidade e
garantia do sigilo quanto ao seu nome (foram identificados apenas por um namero).
Os sujeitos foram convidados pelos pesquisadores a participarem do estudo, com
total liberdade de aceitarem ou néo e de desistirem a qualquer momento, sem que
isto implicasse em prejuizos futuros. Todos os informes e a autorizacdo dos
pacientes para participarem da pesquisa foram obtidos pela concordancia livre e
espontanea dos mesmos e expressa mediante a assinatura do termo de
consentimento livre e esclarecido (TCLE) (APENDICE E). A coleta de dados foi
monitorada para garantir a seguranca dos sujeitos, incluindo as medidas de protecéo

e confidencialidade.

6 RESULTADOS
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Os resultados serdo apresentados na forma de quatro artigos cientificos que
foram ou serdo submetidos a publicacdo, sendo, pelo menos um deles, em periodico
indexado Qualis A1 ou A2, conforme exigéncia do Programa de Pos-Graduacédo em
Ciéncias da Saude: Infectologia e Medicina Tropical. Trés deles serdo apresentados
a seguir. O primeiro artigo, cujo titulo é “Depressive symptoms and disability in
chagasic stroke patients: impact on functionality and quality of life”, foi publicado no
Journal of the Neurological Sciences em janeiro de 2013 (APENDICE F).

O segundo artigo é intitulado “Chagas disease and stroke: a comparative
study on functional performance and physical activity” e o terceiro “When Chagas
disease and stroke coexist: the effects of aerobic training on quality of life and
functional capacity”.

A formatacéo dos artigos | e Il estd de acordo com as normas da revista para
as quais foram submetidos ou se pretende submeter. O artigo Ill, assim como o
restante da tese seguiu as normas da Associacdo Brasileira de Normas Técnicas
(ABNT NBR 14724:2005).

As secOes a seqguir trazem os artigos na integra.
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Abstract

Introduction: Chagas disease (CD) is associated with stroke, which can result in a
significant long-term disability. Stroke is also a factor related to depressive
symptoms, which affect the functional performance and quality of life (QOL). Few
data are available on the effect of chagasic stroke on functional performance and
QOL. Objectives: This study aimed to investigate the correlation between stroke
disability and depressive symptoms with functional performance and QOL in
chagasic stroke patients. Methods: In this cross-sectional study, the stroke sequelae
was assessed by Modified Rankin Stroke Scale (MRSS), depressive symptoms by
Beck Depression Inventory (BDI), functional performance by Barthel Index (BI), and
QOL by WHOQOL-bref. Results: Twenty-one patients with CD and previous
diagnosis of stroke were included. There was a correlation between MRSS with Bl
(r= -0.663, p=0.003), but not with WHOQOL-bref subscales. The BDI score was
correlated with WHOQOL-bref subscales (Physical: r= -0.733, p=0.001;
Psychological: r= -0.581, p=0.012; Social: r= -0.713, p= 0.001; Environmental: r= -
0.659, p=0.003). However, BDI score was not associated with Bl (r=0.279, p=0.262).
Conclusions: QOL in patients with CD appears to be influenced more by depressive
symptoms than by motor-associated stroke consequences. Conversely, motor

sequelae impair their functionality more than depressive symptoms.
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Introduction

Chagas disease (CD) remains a major public health problem in Latin America,
affecting between 16-18 million people. * Every year 300,000 people are diagnosed
and 21,000 die of Chagas disease-related causes. Two to three million patients have
chronic complications and about 680,000 of them live with some disability." In the
United States and European countries, the number of confirmed cases has increased
significantly due to immigration and the identification of vectors, but prevalence may
be underestimated.?

A stroke is a serious complication of CD leading to significant long-term
disability.>** Cardiac dysfunction is an important risk factor in strokes related to
chagasic cardiomyopathy. However, ischemic strokes can be the first manifestation
of CD.®’ Some studies have even reported strokes in patients with CD without
clinical evidence of cardiopathy.® Although the pathogenic factors in chronic CD
associated with stroke are not well understood, several factors are implicated, such
as inflammatory and coagulation cascade activation, endothelial dysfunction, and
atherogenesis.”'® Ageing in the chagasic population*! is an additional risk for
cerebro-vascular complications.

Chagasic stroke survivors suffer from neurological deficits ranging from mild to
moderate muscle weakness, spasticity and decreased endurance. The overlap of
these chronic and disabling conditions can be associated with the emergence of
depressive symptoms that may impact negatively on functional performance and
quality of life (QOL).***

Functionality and QOL are well studied both in CD and stroke individually.
However, there are no studies including specifically patients with CD and stroke to
assess stroke sequelae. Therefore, this study aimed to investigate the correlation
between disability and depressive symptoms with functional performance and QOL in
chagasic stroke patients.

Methods
This was a cross-sectional study involving chagasic subjects with Chagas
heart disease who had suffered a stroke and were referral for a tertiary center for CD
disease in Belo Horizonte, Minas Gerais State, Brazil.
The inclusion criteria were: CD and previous diagnosis of stroke (six months or

more), age between 18 and 85 and preserved cognitive function, according to the
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MinMental State Examination (MMSE).** Patients were excluded if they had other
neurological, cardiac or systemic associated disorders.

The protocol was approved by the Institutional Review Board Committee of
Federal University of Minas Gerais. Written informed consent was obtained from all
the patients.

Initially, demographic (age, socio-economic level and marital status) and
clinical (cognitive function, number of vascular events per person, stroke etiology and
location) data were collected by an experienced neurologist. Subsequently, patients
were assessed for disability, depressive symptoms, functional performance and QOL
by Modified Rankin Stroke Scale (MRSS),"®> Beck Depression Inventory (BDI),*
Barthel Index (BI)*” and WHOQOL-bref® respectively.

MRSS is a clinician-reported measure of global disability widely used for
measuring the degree of disability in people who have suffered a stroke. It has
become the most widely used clinical outcome measure for stroke clinical trials. The
current version was published in 1988 and, according to this version, the scale runs
from 0-6, from perfect health without symptoms to death.™

BDI is a self-assessment depression measure, which has been translated and
validated for the Portuguese language. Its objective is to screen depressive
symptoms in non-diagnosed populations or to identify the intensity of diagnosed
depressive episodes. According to the score obtained, depressive symptoms were
classified as minimal (0-11), mild (12—19), moderate (20—35) or severe (36—63).1°

Bl is an instrument for activities of daily living evaluation. It has been widely
used to assess functional independence and level of assistance required in personal
care, elimination, mobility and locomotion. By assigning points in each category, an
overall score ranging from O to 100 is obtained. A score of up to 20 points is
classified as "total dependence”, from 21 to 60 points means "severe dependence”,
from 61 to 90 points represents "moderate dependence ", from 91 to 99 points is
"mild dependence" and "independence" is assigned to those who reach 100 points.

WHOQOL-brief is a short version of the World Health Organization’s QOL
generic instrument and is based on the QOL concept established by this
organization. It comprises 26 questions - two general questions about QOL and
another 24 questions divided into four domains: physical, psychological, social
relationships, and environment. The final score ranges from 0 to 100, with O being
the least favorable QOL and 100 being the most favorable one.®


http://en.wikipedia.org/wiki/Stroke
http://en.wikipedia.org/wiki/Clinical_trial
http://en.wikipedia.org/wiki/Death
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Statistical Analysis

The sample size calculation was based on the preliminary results of a pilot
study with 10 volunteers. It was noted that the correlation values between the
variables analyzed (QOL and depressive symptoms; QOL and disability; functionality
and depressive symptoms; functionality and disability) ranged from -0.58 to 0.76. In
relation to these values - an alpha error of 0.05 and a power of 90% - 19 volunteers
would be necessary. Calculations were done using G Power software, version 3.1.0.

Categorical data were presented as absolute values and percentages, and
numeric variables were expressed as means + SD. Pearson correlation analysis was
performed to evaluate the relationship between the scores on the MRSS, BDI, Bl and
WHOQOL-bref subscales, as the data were distributed normally. Since age, sex,
marital status, and socio-economic status may influence the presence of depressive
symptoms, these variables were also tested.

Statistical analysis was performed using the Statistical Package for Social
Sciences for Windows, version 19.0 (SPSS Inc., Chicago, lllinois). The level of

p<0.05 was accepted as statistically significant.

Results

Twenty-one chagasic stroke patients were included and the majority of them
were middle-aged retired men. Predominant marital status was married and most
people earned less than three minimum wages per month. All subjects were in the
chronic phase, and more than 60% of them had suffered only one stroke. Among
those who had suffered more than one vascular event, at least one of them was
stroke. The major etiology was cardio-embolism, causing the total obstruction of
anterior circulation particularly. Nevertheless, the majority of patients showed good
motor recovery, having hemiparesis and disability ranging from mild to moderate.
Table 1 provides an overview of the study sample.

Functionality was mildly compromised. Depressive symptoms, according the
results in BDI, could be classified as minimal and the scores related to QOL
measures returned values between 50% and 65% of the best expected score (Table
2).
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MRSS showed correlation with Bl, but it was not correlated with any
WHOQOL-bref subscale. Significant correlation was found between the BDI score

and all WHOQOL-bref subscales. However, it was not associated with Bl (Table 3).

Discussion

CD and stroke are stigmatizing diseases related to significant changes in
patients’ lives. Chagasic stroke patients face a series of physical, organic,
psychological, social and economic difficulties that can compromise their QOL and
ability to perform activities of daily living. The results of this study are consistent with
other studies in stroke and chagasic patients in which depressive symptoms correlate
with a poor quality of life and where the physical disability level interferes with
functionality.”*!° The main cause of stroke was cardio-embolism affecting anterior
circulation. In relation to disability following stroke, most of the patients had sequelae
ranging from mild to moderate, and that reinforces other data observed in literature.®

Regarding QOL, all domains (physical, psychological, environmental and
social) were compromised, and environmental aspects were rated the worst, followed
by physical, psychological and social. These data corroborate previous studies in
patients with CD and other chronic diseases, such as diabetes and HIV/Aids, which
also identified the environmental domain of QOL as the worst and social domain as
the best.*920%1

In relation to the environmental domain, issues like availability of money,
recreational opportunities, living conditions, housing and transportation may be
related to the low socio-economic status of the sample. From the socio-economic
and cultural standpoint, CD affects poor people who have suffered employment
discrimination and migrated from rural areas to urban areas.?? These conditions,
especially employment and income, deteriorate in the presence of stroke sequelae.
With regard to the social domain, our result may represent that, despite the
unfavorable socio-economic conditions and diseases, our patients can maintain
positive social relationships and have received the social support necessary for their

treatment and lives in general.



44

Table 1 — Characteristics of the study population (n=21)

VARIABLES VALUES RANGE
Socio-demographics
Age (years) 50.2 £ 13.9* 32-83
Gender (men) 57% (n=12) NA
Marital status
Married 86% (n=18) NA
Single 5% (n=1)
Widowed 9% (n=2)
Socioeconomic level
< 3 minimum wages 81% (n=17) NA
3 — 5 minimum wages 14% (n=3)
> 5 minimum wages 5% (n=1)
Occupational status
Retired 72% (n=15)
Homemaker 19% (n=4)
Unemployed 9% (n=2)
Clinical characteristics
Cognitive function (MMSE) 23,4+3,7* 18-29
Time of stroke (years) 8.1 +6.6* 1-21
Stroke etiology
Cardio-embolism 76% (n=16) NA
Lacunar infarction 24% (n=5)
Vascular events per person
One 62% (n=13) NA
Two 33% (n=7)
Three or more 5% (n=1)
Stroke classification (Bamford classification)
Total anterior circulation infarct 72% (n=15) NA
Partial anterior circulation infarct or lacunars events 26% (n=6)
Degree of disability due to stroke (MRSS)
Moderate 19% (n=4)
Mild 38% (n=8) NA
No significant disability 10% (n=2)
No disabilities 33% (n=7)

MMSE=Mini-Mental State Examination; MRSS=Modified Rankin Stroke Scale; NA= not applicable.
*Values were expressed as mean and standard deviation since the data were normally distributed.
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Table 2 — Average scores of Bl, BDI and WHOQOL-BREF.

VARIABLES AVERAGE SD RANGE
BI 97.78 4.61 85 -100
BDI 11.61 7.79 0-21
Physical 58.99 14.51 28.57 - 85.71
Psychological 61.25 14.08 0-87.5
WHOQOL
Social relationships 64.47 13.39 31.25-78.13
Environment 53.24 10.52 8.33-100

Bl=Barthel Index; BDI=Beck Depression Inventory; WHOQOL-Bref=World Health Organization quality
of life assessment (brief version).

Table 3 — Pearson correlation results among MRSS, BDI,
WHOQOL-BREF and BI.

QUALITY OF LIFE FUNCTION
(WHOQOL-Bref) (Bl)
PHYS PSYCH ENVIR SOCIAL
SEVERITY OF Pearson -.207 017 511 .229 -.663"
STROKE Correlation
DISABILITY (MRSS)
p 410 946 .830 .360 .003
Pearson -.733" -.581" -713" -.659” 279
DEPRESSIVE Correlation
SYMPTOMS (BDI)
p .001 012 .001 .003 262

MRSS=Modified Rankin Stroke Scale; BDI=Beck Depression Inventory; WHOQOL-Bref=World Health
Organization quality of life assessment (brief version); Bl=Barthel Index; PHYS= WHOQOL physical aspects;
PSYCH= WHOQOL psychological aspects; ENVIR= WHOQOL environmental aspects; SOCIAL= WHOQOL
social aspects. *Correlation was significant at the 0.05 level. **Correlation was significant at the 0.01 level.
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There was no correlation between disability level assessed using MRSS and
the QOL domains. This result means that, in this series of patients, the disablement
following stroke identified does not influence nor is it influenced by QOL, even in its
physical domain. In this aspect, it is important to discuss the following issues.

Firstly, QOL is a multi-dimensional construct that is determined based on
many factors. In this study, the physical sequelae considered mild to moderate may
not have represented, in themselves, a major impact on the patients’ QOL. In
addition, it should be remembered that QOL is a self-perception, meaning a
subjective evaluation, of different aspects of life and may not coincide with another
person’s perception. This could explain the lack of correlation between the level of
disability defined by the examiner and the perception of physical health defined by
the patient.

The instrument used for evaluating QOL was the WHOQOL-bref, which is a
generic tool. Generic instruments do not capture aspects of QOL related to possible
dysfunctions or disorders. However, they broadly investigate the individual's
perception of their position in life, considering the culture and value systems where
they live, and in relation to their goals, expectations, standards and concerns.*® The
choice of a generic tool, and not one specific to stroke, is because these patients
have CD. Traditionally, CD affects people in unfavorable socio-economic and cultural
conditions and that can interfere with QOL. The use of a specific instrument for
stroke might fail to consider important aspects related to CD. Moreover, we believe
that the use of a generic tool may, at least partly, have been responsible for the lack
of correlation between QOL and disability following stroke.

The average score for depressive symptoms, according to the cutoff point
proposed by Cunha (2001), was classified as minimal level, with no gender, age or
marital status association. % This result was not expected since it is known that these
factors are related to depression. Especially in relation to aging, the occurrence of
comorbidities and complications increases and, thus, the frequency of depressive
symptoms also increased.

The association between depression and clinical illness is very common and
frequently establishes a feedback relation.?*?® Regarding heart disease and
depression, Teng and Demetrio Humes (2005) observed that mortality rates can be

3.1 times higher when compared to mortality rates observed in non-depressed heart



47

disease patients. The authors attributed this finding to less compliance with therapy,
increased morbidity and poorer QOL.?®

The present study showed a significant inverse correlation between
depressive symptoms and QOL. Omachi et al (2009) have pointed out that
depression is one of those that most affects QOL among other chronic
comorbidities.?” According to O’Neil et al (2012), depression can both aggravate QOL
by itself, as well as interact with other bodily systems and lead to the emergence of
different somatic diseases.?®

Depressed patients have problems in multiple domains of functioning and well-
being. In the present study, the QOL domains most strongly associated with
depression were the physical and environmental ones. However, the cause-and-
effect relationship between depressive symptoms and QOL is not possible to
establish in this cross-sectional study.

Despite the impact on QOL, depressive symptoms did not have effects on the
functionality of patients. Ozaki (2011) stated that the presence of mild depressive
symptoms does not affect functional capacity, relationship maintenance or decision-
making. *° In our study, we found that the stroke disability level directly influenced
functionality. This result was expected and is consistent with current literature.
Hemiparetic people have lower levels of functioning than healthy individuals and,
after a period of muscle strength training and fithess conditioning, they saw
significantly improved functionality. Based on these findings, it is possible to affirm
that the ability to perform daily activities and to play social roles mainly depends on
physical integrity.?

It is important to consider that cross-sectional studies have limitations and the
relationship between variables may change over time or could be influenced by
factors other than those described here. Longitudinal studies would be useful to
document changes in the behavior of these variables and in the association between
them in this setting.

Another factor that may have influenced our results is that some variables
were assessed by interviewing questionnaires. It is known that when answering
interview instruments, patients may underestimate or overestimate their condition.*
Moreover, questions about sensitive aspects of life and health may have caused

some embarrassment in respondents. However, ethical principles were followed.
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Finally, the sampling selection from a specific and restricted region of the
country and the lack of comparison with CD patients without stroke, or stroke of
others etiologies, or even healthy individuals may could limited the interpretation and

extrapolation of our findings.

Conclusions
The QOL of patients with CD who had strokes appears to be influenced more
by depressive symptoms than by stroke disability itself. Nevertheless, stroke
sequelae seemed to impair functionality, while depressive symptoms did not.
Longitudinal studies would be useful to verify the association these variables over the

time.
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ABSTRACT

Background: Chagas heart disease (ChD) represents a risk factor for stroke. Chronic
and disabling diseases like these contribute to sedentary lifestyles and secondary
complications. The estabilisment of functional and physical activity (PA) profiles
would enable identification of patients who needs for intervention. Objectives: To
investigate functional and PA levels of patients with ChD, who had stroke (ChDS),
and to compare them with patients with ChD without stroke, with stroke unrelated to
ChD, and a healthy control group. Methods: Functional performance and PA profiles
were determined based upon the maximum activity score (MAS), adjusted activity
score (AAS) and PA classification obtained by the Human Activity Profile. The
Kruskal-Wallis and Bonferroni-corrected Mann-Whitney tests were used to identify
the differences between the groups. Results: This study included 115 patients with a
mean age of 55.6 £ 8.0 years: 31 with ChDS, 36 with ChD, and 48 with stroke
unrelated to ChD. Ninety-five healthy controls were also included. Patients with
ChDS showed the lowest MAS and AAS scores, and the worst PA classification,
compared with patients with isolated ChD or stroke. There was no difference
between ChD or stroke groups, with the exception of MAS, higher in ChD patients.
The functional performance and PA patterns of the controls surpassed all the others.
Conclusions: Patients whith ChDS had the worst functional performance and lowest
PA scores compared to the other groups. The engagement of health staff is
imperative to provide these patients with guidance on lifestyle changes and to

encourage the practice of PA.

Keywords: Chagas disease, stroke, physical activities, activities of daily living.

Abbreviations

AAS - Adjusted activity score

ChD - Chagas heart disease

ChDS - Chagas heart disease presenting with stroke
HAP - Human activity profile

UFMG - Federal University of Minas Gerais state
IPAQ - International Physical Activity Questionnaire
LVEFs - left ventricular ejection fractions



MAS - Maximum activity score

MET - metabolic equivalent of task

MRS - Modified Rankin Scale

NYHA - functional classification according to the New York Heart Association
PA - Physical Activity

SPSS - Statistical Package for the Social Sciences
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1 INTRODUCTION

Chagas disease (ChD) currently represents the sixth most important tropical
infection in the world [1]. Originally associated with poverty, marginalization and
social disadvantage, the disease has been identified in non-endemic countries in
North America, Europe, and the Western Pacific region, and it was recently included
in the list of global health priorities [2,3]. Due to a greater understanding of the
natural course of the disease, as well as improvements in the therapeutic
approaches over the last years, there has been a decrease in specific mortality and
increase in survival of infected individuals [4,5,6]. As these people are growing old,
the impact of the disease is being aggravated by age-related changes [7].

The cardiac form is the most severe manifestation of the disease,
characterized by heart failure, ventricular arrhythmias, and thromboembolic
phenomena, all of them can coexist [8,9]. Thromboembolic events, represented
mainly by strokes, are frequent and constitute the third most common cause of long-
term disability and death [10,11]. Stroke in the setting of ChD has been mainly
attributed to cardioembolism [12], but it also may be an early manifestation of the
disease, in the absence of clinical evidence of cardiomyopathy. This indicates that
ChD represents an independent risk factor for stroke [13,14].

Chronic and disabling diseases, such as ChD and stroke, generally contribute
to sedentary lifestyles and secondary complications. The overlap between both
conditions may even have greater negative impacts on lifestyles, energy
expenditures and patient’s engagement in daily activities [15]. Thus, it is important to
know the functional and PA profile of these patients to identify who needs
intervention, and to implement rehabilitation programs with targeted approaches.

Therefore, this study aimed to investigate the functional performance and PA
profiles of patients with ChDS and to compare them with patients diagnosed with only

ChD or only stroke, as well as a control group.

2 MATERIALS AND METHODS

2.1 Study design and participants
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This was a cross-sectional study including patients with ChDS, compared with
those with ChD without stroke and a group of patients with stroke sequelae non-
related to ChD. A control group was also included.

All patients with ChD, with or without stroke sequelae, were recruited from the
Training and Reference Center for Infectious and Parasitic Diseases and the
Cardiology Outpatient Clinic at the Universidade Federal de Minas Gerais (UFMG).
Individuals with stroke sequelae from other etiologies, as well as participants in the
control group, were recruited from the community, based upon other studies and
projects by the same authors.

Participants with ChD were required to test positive for Trypanosoma cruzi, be
classified as having ChD according to electrocardiographic and echocardiographic
changes commonly associated with this condition, and have been clinically stable for
the previous three months. Stroke patients, in association or not with ChD, were
required to have chronic motor sequelae for at least six months after the stroke,
classified as slight to moderate impairment according to the Modified Rankin Scale
(mRS) (grades 0, 1 or 2) [16], calculated using the mRS-9Q [17]. The mRS-9Q is a
simple public domain instrument consisting of nine “yes/no” questions about
difficulties experienced by individuals with respect to their sequelae. The
questionnaire has an online system that quickly calculates the degree of disability
and checks for possible errors in answer patterns [17].

Exclusion criteria were cognitive deficits (according to the mini-mental state
examination cut-off values, stated by Brucki et al, 2003) [18] or language deficits that
could interfere with answering the questionnaires; cardiomyopathies of other
etiologies; neurological diseases other than stroke; or reports of musculoskeletal,
systemic or metabolic diseases that could limit the performance of daily activities. An
attempt was made to homogenize the groups regarding their ages and genders, due
to their influence on the outcomes assessed.

2.2 Procedures

Prior to inclusion in the study, all were informed about the nature and
objectives of the research and were asked to provide their informed consent. This
study was approved by the Research Ethical Committee of the UFMG (CAAE
0724.0.203.000-11)
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An interview was initially carried out, for the collection of demographic and
clinical data (cognitive function, specific characteristics of the studied conditions,
associated diseases, and use of medication) for sample characterization. The
participants were, then, assessed with respect to their functional performance levels
and were classified regarding their practice of PA, using the Human Activity Profile
(HAP) [19].

The HAP Brazilian version [20] comprised 94 questions related to everyday
activities. The order of the items is based upon the average energy cost of each
activity, calculated using the metabolic equivalent of task (MET). The 94 items of the
guestionnaire range from a very low functional levels (lifting and sitting on a chair or
bed without assistance) to a very high level (running 4.8 kilometers in 30 minutes or
less) and correspond to energy expenditures between one and 10 METs,
respectively. There are three possible answers for each item: still doing, has stopped
doing or has never done the activity in question [19].

The designated scores were converted into summary scores, which were used
to calculate the maximum activity score (MAS) and adjusted activity score (AAS). The
MAS corresponds simply to the number of the activity with the highest oxygen
demand that the individual is still capable of doing, and the AAS is calculated by
subtracting the number of activities or items the individual has stopped doing from
the MAS. The AAS provides a more stable estimate of the individual’s daily activities
since it represents the average MET values spent in a typical everyday routine [19].
The means of the values found for MAS and AAS were projected onto the
instrument’s percentile rank in order to compare the results achieved with normative
data available according to gender and age [19].

The AAS was also used to calculate the PA classification. According to this
classification, the individuals are divided into three categories: impaired (AAS < 53),
moderately active (54< AAS < 74) or active (AAS > 75) [19].

The version of the HAP used in this study was translated into Portuguese and
culturally adapted for the Brazilian population by Souza, Magalhdes and Teixeira-
Salmela (2006) [20]. The standard instructions provided by the manual were followed
[19]. In order to minimize the risk of volunteers underestimating or overestimating
their own abilities and thus compromising the results, they received prior guidance

regarding the importance of answering as truthfully as possible.
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2.3 Statistical analysis

The statistical software used was the Statistical Package for the Social
Sciences — SPSS, version 20.0, for Windows®. The normality of the distribution of
the studied variables was individually tested in each of the four groups using the
Shapiro-Wilk test. For normal distribution, parametric tests were used (Student's t-
test for independent samples and one-way ANOVA, considering a = 0.05). When
data did not follow a normal distribution, non parametric statistical testing was
employed and results were expressed as median and interquartile range. In this
case, equality between groups was tested using the Kruskal-Wallis test, as well as a
subsequent series of Bonferroni-corrected Mann-Whitney tests, to determine the
difference between the groups. In this case, a =0.008 was considered as a

significance value for each tested variable.

3 RESULTS

This study included 31 patients with ChDS (15%), 36 patients with ChD but
without stroke (17%), 48 with stroke but without ChD (23%), and 95 healthy controls
(45%). Table 1 displays information regarding their clinical characteristics. The male
gender was predominant in the groups of patients with ChDS and ChD. Patients with
ChDS showed the worst degree of left ventricular systolic function with lower left
ventricular ejection fractions (LVEFs), comparing to the ChD group (42.1 + 13.6% vs.
51.8 + 15.0%, respectively, with p=0.02), and also the worst functional classification
in percentage terms. The comparison between stroke patients with ChD vs. without
ChD showed that the group of patients with ChD and stroke had proportionally mild
sequelae.

The mean age according to gender for each group, as well as the primary
HAP scores and the respective percentiles obtained by the comparison with the
normative data are described in Table 2. With the exception of the control group, the
others achieved percentiles below 75 for the MAS and AAS. Patients with ChDS
were below the 10" percentile values in both scores.

The results of the comparative analysis regarding the outcomes of the study
are displayed in Table 3 and Graphs 1, 2 and 3. The MAS and AAS values, as well
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as the PA classification, were lower in the group of patients with ChDS (p < 0.05).

There was no difference between the groups with isolated ChD or stroke.

Table 1 — Characteristics of the participants sub groups, study population

stratified according to the presence of Chagas disease and stroke.

Clinical characteristics ChDS (n =31) ChD Stroke
(n =36) (n =48)
Age (years), mean + sd 57.7+10.1 55.6 £8.0 59.6 £ 8.6

NYHA level, n (%)
I n=10(32%) n=21(58%)
I n=15(49%) n=9 (25%) NA
i n=6(19%) n=6(17%)

Disability (mRS), score (min-max), n (%)

Moderate n =11 (35%) NA n =27 (56%)
Mild n =15 (49%) n =14 (29%)
Not significant n=>5(16%) n =7 (15%)

ChD = Chagas heart disease; ChDS = Chagas heart disease associated with stroke; sd =
Standard deviation; NYHA = functional classification, according to the New York Heart
Association; mRS = Modified Ranking Scale. NA = Not applicable.

Table 2 — Primary Human Activity Profile scores and their respective percentiles

obtained by the comparison with normative data, according to age and gender.

Group Gender Age MAS Percozntile AAS Percot/intile
X o X o X o
chDS Female (n=10) 54.90 10.7 70.20 4.1 8 5590 9.8 <1
Male (n = 21) 59.00 9.7 71.76 9.1 7 62.43 14.9 1
ChD Female (n=15) 52.07 9.3 79.47 7.9 52 69.40 13.9 13
Male (n = 21) 58.19 6.0 84.71 7.5 73 77.00 14.2 53
Stroke Female (n=30) 59.10 9.0 76.10 6.7 45 65.29 12.9 5
Male (n = 18) 60.00 7.8 75.96 6.1 48 69.41 8.9 26
Control Female (n=73) 59.42 7.2 86.17 4.2 95 80.10 55 96
Male (n = 22) 59.67 5.8 85,51 4.2 91 79.02 7.2 72

ChDS = Chagas heart disease associated with stroke; ChD = Chagas heart disease; MAS = maximum activity

score; AAS = adjusted activity score; ¥ = mean; o = standard deviation.
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Table 3 — Comparison between the groups with respect to functional performance
levels and physical activity classification.

Groups MASS* AASH Physical activity®
Imp ModAct Act
Comparison 1 ChDS Group 73.0 (68.4-71.8) 62.0(55.3-65.3) 11 15 5
ChD Group 83.0(79.8-85.2) 74.0(69.0-78.7) 3 17 16
p <0.001* <0.001* 0.002*
Comparison 2 ChDS Group 73.0 (68.4-71.8) 62.0(55.3-65.3) 11 15 5
Stroke Group 76.0 (74.2-77.8) 69.0(64.5-70.8) 4 23 21
p 0.003* 0.008* 0.001*
Comparison 3 ChDS Group 73.0 (68.4-71.8) 62.0(55.3-65.3) 11 15 5
Control Group (n =95) 86.0(85.0-86.7) 80.0 (72.3-92) 1 18 76
p <0.001* <0.001* <0.000*
Comparison 4 ChD Group 83.0 (79.8-85.2) 74.0(69.0-78.7) 17 16
Stroke Group 76.0 (74.2-77.8) 69.0(64.5-70.8) 4 23 21
p <0.001* 0.073 0.956
Comparison 5 ChD Group 83.0(79.8-85.2) 74.0(69.0-78.7) 3 17 16
Control Group 86.0 (85.0-86.7)  80.0 (72.3-92) 1 18 76
p 0.010* 0.009* <0.001*
Comparison 6 Stroke Group 76.0 (74.2-77.8) 69.0 (64.5-70.8) 4 23 21
Control Group 86.0 (85.0-86.7)  80.0 (72.3-92) 1 18 76
p <0.001* <0.001* <0.001*

Results compared using the Mann-Whitney test following Kruskal-Wallis analysis. ChDS Group = Chagas heart disease
associated with stroke, n =31; ChD Group = Chagas heart disease, n = 36; Stroke Group, n = 48; Control Group,
n =95; MAS = maximum activity score; AAS = adjusted activity score; Imp = impaired; ModAct = moderately active;
Act = Active. *Values expressed as median (1Q). *Scores obtained from the Human Activity Profile. ®Absolute values.

*a=0.0125
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Graph 1 — Functional performance levels from the Human Activity Profile in the four

groups — MAS.
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Graph 2 — Functional performance scores from the Human Activity Profile in the four

groups — AAS.
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Graph 3 — Frequency distribution of physical activity categories of the studied groups,

defined from the adjusted activity score of the Human Activity Profile.
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Control = healthy subjects; ChDS = Chagas disease associated with stroke;
ChD = Chagas disease.

4 DISCUSSION

The results of this study showed that the group of patients with ChDS was
significantly less functional and less physically active than patients diagnosed with
isolated ChD or stroke. ChDs and ChD groups did not differ from each other with
respect to the analyzed outcomes, with the exception of the MAS (higher in patients
with  ChD but without stroke). Moreover, both achieved low percentiles when
compared with the normative American data, especially regarding the AAS.
However, the percentiles referring to the sample of patients with ChDS were quite
low, and the women did not achieve even the first percentile of the AAS. The
functional PA patterns of the control group surpassed all the others, with high
percentiles for both MAS and AAS.

Although it may not accurately reproduce the reality of the population due to
the involved cultural issues, percentile analysis was important, because only one

study to date has investigated aspects related to functionality of individuals with
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ChDS. Souza et al. (2013) assessed functional performance of patients with ChDS
using the Barthel index. Their findings showed that, despite the two coexisting
conditions, the participants only displayed a mild functional impact [15]. It is worth to
consider that the sample of the aforementioned study consisted of individuals with
less severe motor sequelae than the participants of this study. Moreover, the Barthel
Index assesses essentially basic activities of daily living and does not consider
activities of greater complexity. Thus, there may have been a ceiling effect.
Considering that the HAP is an instrument that includes items with varying levels of
difficulty, the PA levels and functional profile are believed to have been appropriately
assessed.

Few data are available on PA levels in ChD. Nonetheless, the infected
individuals have great concerns for practicing PA on a daily basis. The high
frequency of sudden deaths in ChD patients, especially during physical exertion, has
led patients to adopt sedentary lifestyles. A retrospective study conducted by Geraix
et al. (2007) investigated the clinical and nutritional profiles of 66 patients with ChD
and demonstrated that 83% of the patients were sedentary [21]. However, this study
has some limitations, since the data were collected from medical records, and
standardized instruments were not used, which compromises the extrapolation of
their findings.

Sousa et al. (2008) investigated 62 individuals with ChD using the
International Physical Activity Questionnaire (IPAQ) - Short Form. However, the
different instruments employed made it difficult to establish comparisons with the
present study. In any case, about 85% of the participants in the study by Sousa et al.
(2008) were considered irregularly active (32%) or active (53%) [22], results which
are similar to the values found for the group of patients with ChD, but without
associated stroke (47% were moderately active and 44% were active). The
discrepancy between the findings may be partially explained by the different concept
used by Geraix et al. (2007), who restricted PA to leisure activities [23]. The
reference for PA used by Sousa et al. (2008) and in this study include activities
related to work, transportation, housework, and family care, as well as leisure,
recreation, and sports.

Guimarades et al. (2010) conducted a study in a hospital specializing in
cardiology to analyze the PA profile of 131 patients with heart failure, including 29
with ChD [24]. Similarly, Sousa et al. (2008) used the IPAQ - Short Form. They found
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that the sample of patients with ChD, 76% (n =22) had moderate levels and 24%
(n =7) low levels. None of the patients were classified as very active.

The similarities between the PA profiles of patients diagnosed with either ChD
or stroke suggests that heart disease, by itself, imposes restrictions on daily life. The
absence of any significant difference in AAS for both groups indicates similar energy
expenditure during daily activities. On the other hand, the group diagnosed only with
ChD scored higher MAS, indicating that patients with ChD are capable of achieving
greater maximum exertion when necessary, as opposed to those only with stroke,
despite the high physical and functional similarity between the groups. This result
could be explained by the physical sequelae of patients with stroke.

This was the first study that investigated functionality and PA in patients with
ChDS. The practice of PA favors recovery because it stimulates brain plasticity [25],
reduces symptoms of depression, promotes socialization, and improves quality of life
[26]. Within this context, it is important to encourage patients to engage as much as
they can in housework, use stairs instead of elevators, take quick and short walks,
and participate in recreational activities, including mild to moderate regular physical
exercises. Simple changes in lifestyle may bring considerable results. A systematic
review conducted by Papadakis et al. (2005) demonstrated that a 1% increase in PA
level in this population was enough to reduce medical expenses by millions [27].

There are some important considerations regarding the instrument chosen for
assessing functional and PA levels. Despite providing information on a combination
of aspects regarding function and PA, the HAP does not reveal anything about type,
frequency, duration or intensity. This may be understood as a limitation, considering
the prerogatives of the American College of Sports Medicine and Center for Disease
Control [28]. However, instruments based on these assumptions require respondents
to have a strong ability to understand, as well as good time orientation and an
accurate memory. Particularly in studies including elderly or poorly educated
individuals, questionnaires containing answers with a lower degree of complexity and

detail may lower the risk of potential biases.

5 CONCLUSION
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Patients with ChDS tend to adopt more sedentary lifestyle and are functionally
more compromised than individuals with only ChD or stroke sequelae. These results
highlight the need for a comprehensive therapeutic approach that encompass the
lifestyle, provide guidance and encourage healthy habits, including the practice of
PA.
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ABSTRACT

Background: Chagas disease (CD) is an important cause of stroke, mainly as a
result of the cardioembolic mechanism. Considering two chronic debilitating and
stigmatizing conditions combined, it is necessary to implement effective rehabilitation
programs. Therefore, this study aimed to investigate the effects of aerobic
conditioning on the quality of life (QoL) and functional capacity of patients with stroke
due to Chagas heart disease (CHD) who underwent the training protocol. Methods:
Twenty-eight patients were divided into 2 groups: patients with CHD who had stroke
(CHDS), and age- and gender-balanced non-stroke CHD patients. Both groups
underwent a 36-session aerobic training program, lasting 40- to 60-minute each
session, 3 times a week. Each session was adjusted to individual limitations, and
vital data were continuously monitored. Training intensity was determined using the
Karvonen formula, with gradual adjustments throughout the training program in order
to achieve the target training intensity. QoL was assessed at baseline and at the end
of the training program using the Medical Outcomes Study 36-ltem Short Form
Health Survey (SF-36), with the eight domains being considered individually for
analysis. Functional capacity was assessed by six-minute walk test at baseline and
at the end of program. Results: All patients were clinically stable in NYHA functional
class | and Il. Most of the patients with stroke had slight sequelae and the exercise
program was well tolerated. Baseline clinical and sociodemographic characteristics
were similar between the groups. Stroke CHD-related patients had less severe left
ventricular systolic dysfunction compared to the non-stroke CHD patients. After as
the aerobic training program, there was significant improvements in all domains of
the SF-36 in CHDS, whereas patients with non-stroke CHD the benefits was
observed only in two domains The data were also analyzed considering the
difference between QOL points obtained in each group at the beginning and end of
training, and the CHDS patients had more favorable results after the program
compared to CHD patients. The most significant difference between groups was
observed in the PRF domain of the SF-36 (A 20.5+8.5 vs 0.0+ 25.0, p=0.01,
CHDS and CHD respectively). Similarly, after the training program, functional
capacity improved in both groups, with d6MWT (A =61.3 £48.4mvs. A=70.8+54.9
m, CHDS and CHD respectively, p < 0.01), with no differences between the increase
intensity (A =61.3+48.4 m vs -70.8 £54.9m , p = 0.65). Conclusion: The aerobic
conditioning program resulted in significant improvements in the QoL of both groups,
with benefits being more significant in CHDS. Functional capacity also improved with
training, which was similar between the groups.

KEYWORDS: Chagas disease; stroke; aerobic training.
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1 INTRODUCTION

Chagas disease (CD) remains an important public health issue in Latin
America’. The disease has been receiving attention as an emerging problem in non-
endemic areas, especially North America and Europe?, as a result of the
globalization®. The most serious manifestation of the disease is cardiomyopathy. In
this case, it is referred as Chagas heart disease (CHD), clinically characterized by
heart failure, atrioventricular blocks, ventricular arrhythmias, and cardioembolic
events, which usually occur in combination and increase the complexity of
management of these patients*”.

The occurrence of thromboembolisms in the context of CD is of utmost clinical
importance and scientific interest. The cardioembolic mechanism represents the main
etiology of brain ischemia in these patients, speciallly regarding to the role of apical
aneurysms, intracavitary thrombi and left ventricular systolic dysfunction®"®. Previous
studies demonstrated significant association between stroke and CD, regardless of
its clinical form, and stroke can be the first clinical manifestation of the
disease®0112,

We previously conducted a study investigating the potential etiologies of
ischemic cerebrovascular events in the setting of CD. The results demonstrated that
apical aneurysms and intracavitary thrombi were the main factors involved in the
genesis of cerebral ischemia, whereas atherosclerosis appeard not to have a critical
role’. However, non-cardioembolic subtypes of stroke may occur, including small-
vessel infarction and large-vessel atherosclerosis™®.

The association of muscular weakness and decreased aerobic endurance,
both typical after stroke, with heart disease due to CD, as well as psychological,
social and economic issues common in both conditions, tend to interfere with quality
of life (QoL) and with the ability to perform activities of daily living**. Considering the
frequency and potential severity of stroke sequelae, especially when associated with
CHD, it is necessary to implement effective rehabilitation programs with long-term
effects on QoL.

Although several studies have previously demonstrated the benefits of regular
physical exercise in patients with heart disease and stroke-related disabilities, there

is limited available scientific evidence regarding patients with CHD***®*". Since CHD
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has some peculiar characteristics®, its overlapping with stroke may highlight for a
distinct therapeutic approach. Specifically in the case of patients with CHD and
stroke (CHDS), there was no previous study that investigated the impact of
therapeutic interventions on functional parameters and QoL.

Therefore, this study analyzed the effects of an aerobic conditioning program
on QoL and functional capacity of patients with CHDS, compared to patients

diagnosed only with CHD who underwent the same training protocol.

2 MATERIALS AND METHODS

2.1 Study design and participants

This study was a quasi-experimental study, conducted in the Training and
Reference Center for Infectious and Parasitic Diseases of the Universidade Federal
de Minas Gerais, Belo Horizonte, Brazil. The research protocol was approved by the
institution’s Research Ethical Committee (CAAE 0724.0.203.000-11). The patients
were informed about the study procedures and provided their informed consent
before beginning the training program.

Patients with at least two positive serological test results for anti-T. cruzi
antibody detection, and who were classified as having the chronic cardiac form of the
disease were eligible for the study. To be included, patients should have preserved
cognitive function*® and good walking capacity (with or without the use of assistive
devices, with the exception of walkers), continue their medication treatment, and
have been clinically stable for at least three months prior to the beginning of training.
Patients diagnosed with stroke were also required to have mild to moderate chronic
sequelae for at least six months, according to the Modified Rankin Scale (MRS)?*%,
Patients with significant aphasia, pain, or lack of balance during gait, with other
neurological or systemic disorders or alternative severe cardiomyopathies were not
excluded. Individuals who exercised regularly or who were incapable of consistently

participating in the training were also excluded.
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2.2 Procedures and data collection

At baseline, demographic and clinical data (New York Heart Association —
NYHA - functional classification) were obtained. A standard transthoracic two-
dimensional (2D) echocardiogram was performed, according to recommendations of
the American Society of echocardiography®?. Left ventricular ejection fraction, left
ventricular diastolic and systolic diameter; left atrium and ventricle, maximum
velocity of the early- and the end-diastolic wave, ratio between the E and A mitral
waves and ratio between the E-wave velocity of mitral flow and the E’-wave velocity

were calculated to characterize cardiac function of both groups.

Assessment of quality of life

Quality of life was assessed by trained professionals in an appropriate
environment using the translated version of the Medical Outcomes Study 36-ltem
Short Form Health Survey (SF-36)?, which was culturally adapted for Brazil.

The SF-36 consists in a questionnaire with 36 multiple-choice questions that
assess eight domains, namely functional capacity or physical functioning (PF), bodily
pain (BP), general health perception (GHP), vitality (VIT), physical role functioning
(PRF), social role functioning (SRF), emotional role functioning (ERF) and mental
health (MH). The categories of the instrument are scored on a scale, that range from
zero (worst QoL) to 100 (best QoL) and may be grouped into physical (PF, PRF, BP
and GHP) and mental (SRF, ERF, MH and VIT) components. GHP and VIT may be
related to both components. In this study, these domains were not pooled, but

individually analyzed®.

Functional capacity evaluation
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Functional capacity was assessed using the six-minute walk test (6MWT),
which was conducted according to international standardized protocols®*?°. For the
test, patients were required to walk for six minutes at their maximum tolerated speed
in a 30-meter hallway. Two attempts were made, with a 15-minute interval between
them. Patients were given standardized verbal encouragements at every minute and
instructed to interrupt the test in case of symptoms, such as dyspnea, chest pain, leg
cramps, sweating, loss of balance, and pallor®*%. Heart rate (HR) was continuously
monitored at rest and three and six minutes by means of a heart rate monitor (Polar
FS2, Polar Electro Oy, Kempele, Finland) attached to the thorax. Blood pressure
(BP) was measured immediately before the test and three minutes after its
completion, and oxygen saturation was continuously registrated using a pulse
oximeter (Nonin Onyx® 9500 - Plymouth, MN, USA). Perceived exertion was
measured at the beginning and end of the test using the Borg scale®. Data were
collected by experienced and treined examiners. The distance walked during the
6MWT (d6MWT) was calculated and used as a submaximal measure of functional

capacity.

2.3 Training program

The aerobic conditioning program lasted 12 weeks, three times a week,
totaling 36 sessions. The sessions were adapted to the individuals’ limitations and
included: (1) 5-10 minutes of warm-up, consisting of calisthenics and stretching
exercises; (2) 30-40 minutes of walking on a treadmill or cycling on a stationary
bicycle; and (3) 5-10 minutes of cool-down, of stretching and relaxation exercises.
The sessions were supervised by three experienced physiotherapists, who
continuously monitored HR and measured patients’ the BP before, during, and after
the training sessions.

Training intensity was determined using the Karvonen formula [(HRmax —
HRrest) X 50-70% + HRes], With gradual adjustments throughout the training program
in order to achieve the target training intensity.

Both groups underwent training in different moments. Individuals diagnosed

only with CHD were the first to receive the training. Continuing with the line of
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research on rehabilitation in CHD, training was then provided to patients with CHDS
associated with stroke, following the same previously used protocol.
At the end of the training program, all baseline examinations were reassessed

using the same criteria as the initial evaluation.

2.4 Statistical analysis

Descriptive statistics was initially used for all the analyzed variables, with
guantitative variables being expressed as mean + standard deviation or median and
interquartile range, according to the data distribution. Depending upon the normality
of the data, either Student’s t-test for paired or independent samples or the Mann-
Whitney-Wilcoxon test were used. The values from both group assessments were
compared as follows: (1) values for final vs. initial measures for each group (A®), in
order to identify training-related differences; (2) A% from the CHDS group vs. A? from
the CHD group, in order to verify if there were any differences between the groups
with respect to the benefits of the program.

The software used for analysis was the Statistical Package for the Social
Sciences (SPSS), version 20.0, for Windows® operating system. The significance
level for the analysis was set at 0.05.

3 RESULTS

Eleven patients with CHDS and 17 with CHD underwent training. Although
sociodemographic conditions were similar between the groups, patients with stroke
had a lower degree of cardiac involvement. Most sequelae of stroke patients were
classified as mild (45,5%) or not significant (36,6%). Only two patients were classified
as moderately disabled. Sample characterization of the two groups is shown in Table
1, and the baseline echocardiographic parameters of patients are displayed in Table
2.
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The analysis of the SF-36 domains within groups showed significant
improvements in all dimensions of QoL in patients with the two overlapping
conditions, whereas patients diagnosed solely with CHD showed improvements only
in the PF and VIT domains. The SF-36 results before and after the aerobic exercise
program are given in Table 3.

The comparison between the groups revealed that patients with CHDS
benefitted more than those with CHD in all dimensions of QoL, with the exception of
BP, SRF, ERF and MH (A=9.1, A=10.0+8.4, A=19.1 and A=13.7+9.3,
respectively), without significant differences between the groups. The main difference
between the groups was observed in the PRF domain of the SF-36 (A =20.5 £ 6.6,
p = 0.01).

Both groups displayed significant improvement in the d6MWT (A = 61.3 + 48.4
m vs. A =70.8 £ 54.9 m, respectively, with p < 0.01), with no significant differences
between them (A =-9.5 £ 20.2 m, p = 0.65).

4 DISCUSSION

Both groups shared similar social and demographic conditions. As they could
affect multidimensional parameters such as QoL, the similarity with regard to these
aspects was important because it minimized the risk of the observed differences
being potentially attributed to factors, other than training. As concerns heart function,
the group of patients diagnosed with CHD shoewd a higher degree of cardiac
involvement. However, studies have shown that exercise tolerance is little influenced
by measures such as LVEF?®%’, A-wave, and E-wave?®%,

A previous study including patients with Chagas dilated cardiomyopathy
showed that diastolic function parameters were the determinants of functional
capacity, but no significant correlation between left ventricular ejection fraction and
functional capacity was found. Comparably, this study found that diastolic function
variables were similar between patients with CHD and those with CHDS, suggesting
that the degree of left ventricular systolic dysfunction did not affect the response to
aerobic training. Therefore, we believe that this difference between groups did not

affect the results®.



Table 1 — Sociodemographic and clinical characteristics of the groups and

comparisons (p-values) between the groups.
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Characteristics CHDS CHD p
(n=11) (n=17)

Age (years), mean + sd 55.4+8.5 48.7+9.2 0.65

Gender (male), n (%) 7 (63.6%) 9 (52.9%) 0.45

Race, n (%) 0.28

White 4 (36.4%) 7 (41.2%)

Black 5 (45.5%) 6 (35.3%)

Mixed 2 (18.2%) 4 (23.5%)

Marital status, n (%) 0.11

Single 1 (9.1%) 4 (23.5%)

Married 9 (81.8%) 10 (58.8%)

Widowed 1 (9.1%) 2 (11.8%)

Divorced 0 1 (5.9%)

Schooling, n (%) 0.09

llliterate 3 (27.3%) 3 (17.7%)

Unfinished primary education 5 (36.3%) 7 (41.2%)

Complete primary education 3 (27.3%) 4 (23.5%)

Secondary education 1(9.1%) 2 (11.8%)

Higher education 0 1 (5.9%)

Associated diseases, n (%)

Hypertension 10 (90.9%) 12 (70.6%) 0.71

Diabetes 1 (9.1%) 2(11.76%) 0.09

Others 2 (18.2%) 4 (23.5%)

Body mass index (kg/m?), mean + sd 23.3+£3.2 26.2+4.0 0.55

NYHA, n (%) 0.92

I 7 (63.6%) 10 (58.8%)

Il 4 (36.4%) 7 (41.2%)

CHDS = Chagas heart disease associated with stroke; CHD = Chagas heart disease; kg/m” = Kilogram
per square meter; sd = Standard deviation; NYHA = Functional classification according to the New York
Heart Association. *p < 0.05.
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Table 2 — Baseline echocardiographic parameters of the participants and comparison
(p-values) between the groups according to the groups

Variables CHDS CHD P value
(n=11) (n=17)
LA (mm) 37.0 [33.6 - 42.9] 36.0 [32.8 - 45.8] 0.7
LVD (mm) 59.3+7.5 64.3+5.8 0.06
LVS (mm) 440+ 121 51.1+7.5 0.11
LVEF (%) 48.7 £ 17.4 35.8+6.9 0.04
E-wave 32.1+4.2 73.7+19.3 0.00
A-wave 40.0 [34.9 - 40.7] 55 [48.6 - 81.7] 0.01
ALV 6.6+24 9.4+3.7 0.04
E'LV 10.9+£ 3.6 79+x21 0.01
E/A Ratio 1.3[1.0 - 2.2] 1.0 [1.0 - 1.9] 0.4
E/E’ Ratio 6.9 [6.0 — 10.6] 6.9 [6.0 - 10.6] 0.4

LA = Left atrium; LVD = Left ventricular diastolic diameter; LVS = left ventricular systolic
diameter; LVEF = Left ventricular ejection fraction; LV = Left ventricle; A’ = Maximum
velocity of the end-diastolic wave; E' = Maximum velocity of the early diastolic wave.
E/A Ratio = Ratio between the E and A mitral waves; E/E’ Ratio = Ratio between the E-
wave velocity of mitral flow and the E’-wave velocity; mm = Millimeter.  Values
expressed as mean * standard deviation or median and interquartile range according to
the distribution of data.
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At the beginning of the study, patients with CHD and those with CHDS shared
similar perceptions of QoL. After the training program, CHDS group had significantly
greater benefits in comparison with patients diagnosed with CHD. The major
difference between the two groups was related to PRF domain of the SF-36. Initially,
both groups also shared similar functional capacity. However, in contrast with what
was observed for QoL, both groups responded similarly to the training.

4.1 Quality of life

The training performed in this study resulted in significant changes in all
domains of QoL in patients with CHDS. The major benefit in QoL observed in this
group was related to the domain PRF. However, patients diagnosed with CHD did
not report any differences in this domain, and only showed improvements in PF and
VIT domains.

Over the last decades, several studies have used QoL as an outcome for
assessing the impact of health interventions. Stroke victims perceive this as one of
the most negatively affected aspects of their lives. Chen & Rimmer (2011) performed
a meta-analysis intended to consolidate evidence on the impact of physical exercise
programs on QoL of stroke individuals and to demonstrated the usefulness of these
interventions for improving patients’ QoL. However, it should be stressed that QoL
tends to deteriorate once the program is interrupted. Therefore, the health staff is
faced with the challenge of identifying the means for maintaining these effects®..

However, QoL has been far less investigated in the context of CHD.
Correlations have been made mainly between QoL and the clinical forms of the
disease, as well as physiological and clinical parameters®, family and social life*?,
employment bonds®* and psychic repercussions, such as fear, reduced self-esteem,
stigma®, prejudice and discrimination®®. Some studies have attempted to determine
the effects of different types of therapeutic interventions, including exercise
programs, on QoL within the context of CHD*"*°_ Recent studies with high-quality
methodologies have been conducted to determine the effectiveness of physical

exercise on several outcomes, including QoL, in patients with heart failure due to
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CHD or other etiologies. Their results showed that training is safe, effective, and has
positive effects on the perception of health and life conditions by patients*.

This research corroborates the findings of those previous studies with respect
to the positive impact of the training on several domains of QoL. Specifically, the
group of patients with CHDS demonstrated improvements in all domains, although
the most pronounced benefits were observed in the PRF domain. Considering that
these patients had mild to moderate physical sequelae, it was expected that they
should report physical improvements after a moderate- to high-intensity training
program with appropriate duration and focus on function, since that the main exercise
was gait.

However, patients with CHD, who underwent the same training, reported
benefits only in the PF and VIT domains. The VIT domain comprises items which
consider both the levels of energy, while the PF domain assesses constraints
imposed by the individual’s health status*'. Considering the implicit subjectivity of
assessing QoL, such results are clinically relevant because these are perhaps the
most objective parameters, especially in comparison with BD, GHP, SRF, ERF and
MH, for example. The interpretation of the above mentioned results indicates that
patients noticed an improvement in energy availability for performing daily tasks,
even though the remaining domains were not positively evaluated, possibly due to
psychological issues. Regarding the domain PRF, the fact that more than half of the
participants were in NYHA functional class | probably indicated that there were very
few limitations and complaints before the program, which would lead to reduced
perceptions of the potential for improvement.

4.2 Functional capacity

Despite the physical differences between the groups, they had similar 6MWT
results both at the baseline and after training. Aerobic training led to significant
increases in the 6MWT in the group as a whole, which supports the benefits
described in the literature of physical conditioning programs.

Previous studies have used the 6MWT with patients suffering from

42,43,44,45,46,47

cardiomyopathies due to various etiologies , as well as patients with
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stroke sequelae®®***°. The BMWT has an important clinical appeal because it is
simple, economic, and quick, in addition to being widely accepted by patients and
having prognostic value®*. Cahalin et al. (1996) observed significant relationship
between the distance walked and the survival rate of patients with heart diseases.
Distances under 300 meters achieved during the test were correlated with a high
probability of death and/or hospitalization®?.

It is known that precarious cardiorespiratory conditioning in people with stroke
leads to reductions of up to 50% in functional capacity, when compared with healthy
individuals of the same age®. Apparently, those reductions are due to the decrease
in number and change in the recruitment order of the motor units, as well as
physiological changes in the metabolism of the paretic muscles during exercise®**>.
For example, a person who had stroke spends approximately 1.5 to 2 times as much
energy for walking, than healthy individuals®. The muscles involved show decreased
capacity to oxidize free fatty acids, reduced blood flow, elevated lactate production
and increased muscle glycogen use®*®°. Another important consideration is that
respiratory muscles may also be affected on the compromised side of the body,
leading to a reduction in respiratory rate and vital, inspiratory and maximal respiratory
capacity in stroke individuals®**’.

Previous studies have demonstrated that aerobic training improved
cardiovascular conditioning in individuals with stroke. In their meta-analysis, Pang et
al. (2005) found important evidence that aerobic activities are beneficial for improving
functional capacity of stroke individuals with mild to moderate motor deficits. This
improvement would be justified by a substantial reduction in energy expenditure,
increased recruitment of motor units, and better use of oxidative fibers®®.

In addition to the benefits in cardiovascular function, another factor might have
contributed to the significant increases in the distance walked during the 6MWT after
training: motor learning, which took place mainly through walking. Motor learning is a
neurobiological process, by which organisms temporarily or definitely modify their
motor responses, thus improving their performance, as a result of practice. It is
known that there are modifications in the structure and operation of cells and their
connections throughout the learning process, i.e., learning produces plastic changes.
Therefore, practice promotes modifications in the cortical map, such as the growth of

new synaptic endings and bulbs, development of dendritic spines, expansion of
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functional synaptic areas, narrowing of the synaptic cleft and increase of

neurotransmitters®®.

5 CONCLUSION

In the group of patients with CHDS aerobic training had beneficial effects on
QoL and functional capacity, as assessed by the d6MWT. The comparison between
these individuals and the group of patients only with CHD revealed similar benefits in
the distance walked, but not in QoL. While patients with stroke sequelae reported
improvements in all domains of the SF-36, the other participants only showed

benefits in PF and VIT domains.
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7 CONSIDERACOES FINAIS

Os pacientes com DC que sofreram AVE s&o mais comprometidos
funcionalmente do que individuos com diagnostico isolado de DC ou de AVE ou
individuos higidos. Tanto o desempenho quanto a capacidade funcional séo
inferiores, principalmente em relacdo a dados normativos populacionais. Esses
pacientes tendem a assumir um estilo de vida sedentario, mesmo que as sequelas
apresentadas pela amostra em estudo tenham sido apenas leves a moderadas.

Esses pacientes percebem sua QV de uma forma mais negativa do que 0s
demais grupos avaliados. Um dos fatores que parece influenciar a QV desses
pacientes € a presenca de sintomas depressivos, mesmo que nesse estudo estes
tenham sido classificados como de nivel minimo.

Quando submetidos a um programa de treinamento aerdbio os pacientes
apresentaram melhora significativa na funcionalidade e qualidade de vida,
superiores aqueles percebidos nos pacientes com diagnostico de DC apenas.
Apesar dos ganhos determinados pelo treinamento, suficientes para melhorar os
niveis funcionais e a percepcdo da QV, as diferencas em relacdo a populacao
saudavel persistiram. Sendo assim, estudos futuros sdo necessarios para explorar
novas estratégias terapéuticas ou aprimorar as ja existentes na tentativa de otimizar
a resposta do individuo a programs de reabilitacao.

O envolvimento da equipe de salude é de fundamental importancia para
orientar mudancas no estilo de vida destes individuos e estimular habitos saudaveis,
buscando minimizar o impacto da sobreposicdo das duas condi¢cdes de saude na

vida do paciente.
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PROTOCOLO DE AVALIACAO CLINICA

Nome ldade NUumero

Rua Cidade CEP

Telefone Contato Superficie Corporea

Nascimento / / 1-Masc |__|2-Fem|__| |1-Pardo|__|2-Branco|__| 3-Negro|_|

EXAME CLINICO

Trabalho 1-Leve 2- Moderado | 3- Pesado |4 - Muito Pesado | 9-S.1. |

NYHA 1-Classe | | 2-Classe Il | 3-Classe llI 4-Classe IV |

Sinais de IVD 1-Ausente 2-Presente |
Diuréticos 1-Sim 2-Néao ||
IECA 1-Sim 2-N&o ||
Digital 1-Sim 2-Néao ||

Medicamentos Amiodarona 1-Sim 2-Néao |
Anticoagulante |1-Sim 2-Néao ||
B-bloqueador |1-Sim 2-Nao ||
Outros 1-Sim 2-Néao ||

Sincope 1-Ausente 2-Rara 3-Ocasional 4-Frequente ||

(<1/més) (1/més-1/sem) (> 1/sem)

Tromboembolismo |1-Nédo 2-Pulmonar | 3-Cerebral 4-Sistémico |

Freqg. Cardiaca ||| |bpm ||

P. A. Sistolica | ||| mmHg |

P. A. Diastélica ||| | mmHg |

Ausculta Pulmonar 1- Normal 2 - Alterada |

Ausculta Cardiaca 1-Normal 2-Alterada ||

Sopro Patoldgico 1-Néo 2-Sim |

Bulha 1-Ausente 2-B3 3-B4 4-Ambos |

Acessorica

Distarbio 1-Ausente 2-Presente |

Ritmico

(2 minutos)

Tipo 1 2 3 4 5 6 |

|30c|)ad Par | Salva |Bigeminismo | Trigeminismo Pausa
Frequéncia/min| 1-(<1) 2-(1a3) 3-(3ab) 4- (>5) ||
Abdome 1-Normal 2-Hepatomegalia 3-Ascite ||




04

EXAMES COMPLEMENTARES

Sorologia p/ T.Cruzi 1-Negativa 2-Positiva 3-Duvidoso 9-N.R. ||
ECG 1- Anterior 2-Inferior 3-Lateral 4-Extensa |
Inatividade elétrica
Isquemia. subepic. 1-Anterior 2-Inferior 3- Lateral 4-Extensa |__|
ES Ventriculares 1-Ausente 2-Simples | 3-Complexas 4-TV |__|
FA 1-Ausente 2-Presente ||
BRD 1-Ausente | 2-Isolado | 3-com HBAE 4-com HBPE ||
BRE 1-Ausente 2-Presente ||
BAV 1-Ausente | 2-Primeiro | 3-Segundo Grau 4-Total ||
Grau
Marca-passo 1-Ausente 2-Presente ||
Alt. Repolarizagao 1-Ausente 2 - Presente |
RX Térax (congestao | 1- Ausente 2 - Presente ||
pulmonar)
RX Térax (ICT) 1- > 0,55 2-<0,55 ||
Esofagograma 1-Normal | 2-Grau | 3-Grau | 4-Grau lll | 5-Grau | 8-Sl |9-NR| |_|
I Il v
Holter 1-ESSV | 2-ESVI |3-TVMS [4-BAV  |5-SAV |6-Nao realizado |
ECOCARDIOGRAMA TRANSTORACICO - DATA / /
Medidas - Modo M Doppler Regurgitacdes Valvares
VD (mm) ||| |E(cmis) N LY |_|
Ved (mm) ||| [A(cm/s) [ 1- Ausente
Ves (mm) | _|_| [DT(ms) [ 2- Leve
SIV (mm) || | [DP/DT(mmHg) ||__|_| | 3- Moderado
PP (mm) || | [Vma&xIT(cm/s) ||__|_| | 4- Importante
FE (%) |__|_| | PSAP (mmHg) ||_|_|_| |lAo ||
FS (%) L] 1- Ausente
Ao (mm) | 2- Leve
AE (mm) [ 3- Moderado
4- Importante
IT ||
1- Ausente
2- Leve
3- 3-Moderado
4- Importante
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Ventriculo Esquerdo

Ventriculo Direito

VDF (ml) 3D

VSF (ml) 3D

FE (%) 3D

FE % (Simpson)

Volume AE (ml)

Volume AE ind (ml/m?)

Doppler tissular septal E’ (cm/s)
Doppler tissular lateral E’(cm/s)
Aneurisma Apical

1-Sim  2-Nao

Trombo Apical

1-Sim  2-Nao

Déficit Contratil Seg.

1-Sim  2-Nao

Dilatacédo V.D.
1- Ausente
2- Leve
3- Moderado
4- Importante
Hipocontratilidade
1-Sim 2-Néo
A-VD diastole (cm2)
A-VD sistole (cm2)
indice
A
B
indice
Doppler tissular do VD
E’ (cm/s)
A’(cm/s)
S (cm/s)
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APENDICE B

PROTOCOLO DE AVALIACAO MULTIDIMENSIONAL DOS PARTICIPANTES

IDENTIFICACAO

NUmero:

Nome: Idade: Sexo:[ IM[ ]F
Data Nascimento: / / Estado Civil: Tel: ()

Endereco:

Cor: Parda| ] Branca|[ ]Negra[ ] Peso: Altura:

Patologias associadas:

Medicacbes em uso:

Diagnostico ha quanto tempo? Doenca de Chagas AVE

Classe Funcional: IT ] II[ JW[ ] IV[ ]Hemiparesiaa:[ ]D [ ]E mRS:
Grau: O[ 12[ ]2 [ I3[ 1

Al IB[ ]C[ ]

L[ Jn [ 1m

Complicacgdes:

Observagoes:
AVALIACAO INICIAL: / / AVALIACAO FINAL: / /
TC6M 0’ 3 6’ 8 TC6M 0 3 6’ 8
PA PA
FC FC
Sa02 Sa02
Borg Borg
VOomax VO2max
w w
Distancia total Distancia total
percorrida percorrida
EMA EMA
EAA EAA
CLASS ATIV CLASS ATIV
BARTHEL BARTHEL

Score Score




97

AVALIACAO DA QUALIDADE DE VIDA

AVALIACAO INICIAL: / / AVALIACAO FINAL: / /
Scores Scores
Dominios Dominios
Inicio | Final Inicio Final
CF
FisSICO
AF
DOR
SF-36 WHOQOL PSIC
EGS
VIT
SOCIAL
AE
AS
AMBIEN
SM
AVALIAC;AO DOS SINTOMAS DEPRESSIVOS
INVENTARIO DE DEPRESSAO DE BECK BDI Score
DATA DA AVALIACAO: / /




Nome:

APENDICE C

PROTOCOLO DE ACOMPANHAMENTO DOS PARTICIPANTES

Faixa de Treinamento:

Idade:

Ne

DATA

1 dia

2 dia

3 dia

4 dia

5 dia

6 dia

7 dia

8 dia

9 dia

10 dia

PA (i)

FC (i)

PA (f)

FC (f)

Tempo

FC
max

Observacoes:
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APENDICE D

PARECER DO COMITE DE ETICA

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

Projeto: CAAE - 0724.0.203.000-11

Interessado(a): Profa. Maria do Carmo Pereira Nunes
Departamento de Clinica Médica
Faculdade de Medicina - UFMG

DECISAO

O Comité de Etica em Pesquisa da UFMG — COEP aprovou, no
dia 09 de maio de 2012, apés atendidas as solicitagées de diligéncia, o
projeto de pesquisa intitulado "Condicionamento aerébico em
pacientes chagasicos com sequela de acidente vascular
encefalico” bem como o Termo de Consentimento Livre e Esclarecido.

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

~Maria Teresa Marques Amaral
Coordenadora do COEP-UFMG

Av. Pres. Antonio Carlos, 6627 — Unidade Administrativa Il - 2° andar — Sala 2005 — C. ep:31270-901 — BH-MG
Telefax: (031) 3409-4592 - ¢-mail: coep@prpq.ufme.br
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APENDICE E

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

N.° Registro CEP:
Titulo do Projeto: CONDICIONAMENTO AEROBICO EM PACIENTES
CHAGASICOS COM SEQUELA DE ACIDENTE VASCULAR ENCEFALICO

Este termo pode conter palavras que vocé ndo entenda. Peca ao pesquisador
gue explique as informac¢des ndo compreendidas completamente.

1) Introducgéo

Vocé esta sendo convidado (a) a participar de uma pesquisa que inclui
pessoas com doenca de Chagas que sofreram derrame cerebral. Antes de decidir
participar, é importante que leia as informacdes sobre o estudo.

2) Objetivo

O objetivo deste estudo é verificar os efeitos de um programa de exercicios
fisicos sobre suas fungBes respiratorias, habilidade de desempenhar atividades do
dia-a-dia e qualidade de vida.

3) Procedimentos do Estudo

Inicialmente, vocé serd avaliado e respondera a algumas perguntas e
guestionarios. Vocé sera solicitado a caminhar na esteira pelo maior tempo que
conseguir, e também em uma pista de 30 metros durante 6 minutos, sempre 0 mais
rapido possivel, de acordo com sua tolerancia. Esses testes serdo feitos em dias
diferentes para evitar cansaco excessivo.

Apbs essa avaliacdo, sera definido se vocé podera participar do treinamento.
Mesmo que ndo participe do treinamento, vocé sera reavaliado, periodicamente, e
0s seus dados serdo muito importantes para a comparacdo com os dados dos que
forem treinados e de outros pacientes com doenca de Chagas. Caso vocé seja
incluido no grupo de treinamento, vocé iniciard uma sequéncia de 36 sessfes de
exercicios fisicos no Hospital das Clinicas da UFMG, trés vezes por semana,
durante 12 semanas (cerca de trés meses), com duracdo de aproximadamente uma
hora cada sesséo.

Sua pressao arterial e frequéncia cardiaca serdo monitoradas durante todo o
tempo, tanto na avaliacdo quanto nas sessdes de treinamento.

4) Riscos e Desconfortos
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Os riscos associados ao treinamento podem incluir dor muscular, cansaco,
aumento da presséao e alteragdes nos batimentos do coragdo. Os riscos de cair sdo
pequenos, mas o examinador estard durante todo o tempo ao seu lado. Caso
aconteca qualquer problema, vocé serd encaminhado para atendimento médico
especializado no Hospital das Clinicas e se necesséario, sua internacdo sera
garantida. O local do treinamento possui 0S equipamentos necessarios para o
atendimento de emergéncias.

5) Beneficios

Vocé podera ser beneficiado com a melhora do seu condicionamento fisico, o
que contribui para diminuir seu gasto de energia durante as atividades diarias. Isso
podera torna-lo mais agil e independente.

6) Tratamento Alternativo

Vocé tem o direito de ndo querer participar ou de desistir de participar deste
estudo a qualquer momento, sem penalidades. Vocé também pode ser desligado do
estudo caso ndo siga adequadamente as orientagcdes ou tratamento proposto, ou
caso sejam percebidos efeitos indesejaveis ndo esperados.

7) Custos/Reembolso

Vocé deverd arcar com o transporte até o local onde serdo feitas as
avaliacbes e treinamento. Nao havera outros gastos, pois 0os procedimentos de
avaliacdo e treinamento serdo gratuitos. Vocé nao recebera pagamento pela sua
participacao.

8) Responsabilidade

Efeitos indesejaveis ou lesbes sdo possiveis em qualquer tipo de estudo ou
treinamento e podem acontecer sem que a culpa seja sua ou dos pesquisadores,
mesmo que todos os cuidados tenham sido tomados. Os efeitos indesejaveis
conhecidos foram descritos neste termo.

9) Carater Confidencial dos Registros

Algumas informacdes obtidas a partir de sua participacdo neste estudo néo
poderdo ser mantidas totalmente em sigilo. Aléem dos pesquisadores que orientam e
conduzem essa pesquisa, outros alunos do programa de pos-graduacdo em
Infectologia e Medicina Tropical e o Comité de Etica em Pesquisa da Universidade
Federal de Minas Gerais podem precisar consultar os seus registros. Em hipétese
alguma vocé sera identificado quando o material de seu registro for utilizado. Ao
assinar este consentimento informado, vocé autoriza as inspecdes em seus
registros.
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10) Participacéo

Sua participacdo nesta pesquisa consistira em ser avaliado por um
pesquisador antes e apds um programa de treinamento especifico, que seré
realizado trés vezes por semana durante 12 semanas e cada sessao tera a duracao
de, aproximadamente, 60 minutos.

11) Para obter informacdes adicionais

Vocé recebera uma copia deste termo e caso tenha mais perguntas sobre o
estudo ou suas condi¢cbes de saude, por favor, ligue para Aline Souza no telefone
(31) 9608-2826. Se tiver perguntas com relagéo a seus direitos como participante do
estudo, entre em contato com o coordenador do Comité de Etica em Pesquisa da
UFMG, no telefone (31) 3409-4592. O comité est& localizado no edificio da Reitoria
da Universidade Federal de Minas Gerais, a Avenida Presidente Antbnio Carlos,
6627, Pampulha, Belo Horizonte, Minas Gerais, CEP: 31270-90.

12) Declaracao de consentimento

Li, ou alguém leu para mim, as informagfes contidas neste termo antes de
assinar e dar o meu consentimento. Fui informado e tive tempo suficiente para ler e
entender as informagdes sobre a avaliagéo e treinamento, inconveniéncias, riscos,
beneficios e efeitos indesejaveis que podem ocorrer.

Toda a linguagem técnica utilizada na descricdo deste estudo foi
satisfatoriamente explicada. Confirmo que recebi uma copia deste formulario e
compreendo que sou livre para me retirar do estudo a qualquer momento, sem
perdas ou qualquer prejuizo.

Dou meu consentimento de livre e espontanea vontade e sem reservas para
participar como paciente deste estudo.

Nome do participante (em letra de forma)

Assinatura do participante

Testemunha
Data:

Atesto que expliquei cuidadosamente a natureza e o objetivo deste estudo, 0s
possiveis riscos e beneficios da participacdo no mesmo, junto ao participante e/ou



103

seu representante autorizado. Acredito que o participante recebeu todas as
informacdes necesséarias, em linguagem adequada e compreensivel e que ele/ela
compreendeu essa explicacao.

Assinatura do pesquisador: Maria do Carmo Pereira Nunes

Assinatura do pesquisador: Aline Cristina de Souza
Data:
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Introduction: Chagas disease (CD) is assocated with stroke, which can result in significant long-term disability.
Stroke has also been associated with depressive which affect functional and quality of
life (QOL). Few data are available oa the effect of chagasic stroke on functional performance and QOL
Objectives: This study aimed to investigate the correlation of stroke disability and depressive symptoms with
functional performance and QOL in chagasic stroke patients.

% = Methods: In this crossesectional study, stroke sequelas were assessed using the Modified Rankin Stroke Scale
Newrok (MRSS), depresave symptoms using the Beck Depression Inventocy (BDI), functional performance using the
Functiosality Barthel Index (82), and QOL using the WHOQOL-BREF.
Qualry of Me Results: Twenty-one patients with (D and a previous diagnasis of stroke were included. There was a correlation
Rehadilation between the MRSS score and the Bl score (r= — 0663, p=0.003), but not the scores of the WHOQOL-EREF sube
Chagas disease scales. The BDI score was cocrelated with the WHOQOL-BREF subscale scoces (Physical: e —0.733, p=0.001;
Stroke Peychological: r= —0.581, p=0.012; Social: r=—0713, p=0.001; Emvironmental: re= —0.659, p=0.003).
Depression However, the BDI score was not associated with the Bl score (r=0279, p=0262).

Conclusions: QOL in patients with CD appears to be mfluenced more by depressive symptoms than by the

matocsassociated consequences of stroke. Conversely, motor sequelie impair the functionality of the patient

more than depressive symptoms.

© 2012 Elsevier BV. All rights reserved.

1. Introduction are implicated, such as inflamenatory and coagulation cascade activa-

Chagas disease ((D) rermains a major public health problem in Latin
America, affecting between 16 and 18 million people [1]. Every year,
300,000 people are diagnosed with and 21,000 die from Chagas disease-
refated causes. Two to three million patients have chronic complications,
and approximately 680,000 of these live with some disability | 1]. In the
Ursted States and in European countries, the number of confirmed cases
of CD has increased significantly due to immigration and to the identifi-
cation of vectors, but its prevalence may be underestimated |2).

A stroke is a serious complication of CD that can lead to significant
long-term disability |3-5). Cardiac dysfunction & an important risk
factor for stroke related to chagasic cardiomyopathy. However, an is-
chemic stroke can be the first manifestation of €D [6,7). Some studies
have even reported stroke in patients with CD without any clinical
evidence of cardiopathy | 8] Although the pathogenic factors in chronic
(D associated with stroke are not well understood, several fxctors

* Comresponding author & Departamesso de Clineca Médica, Universidade Federal de
Minas Cerais, Av. Prof Alfredo Balena 190, Santa Efigiais, Selo Horonte, MG, Zip code
30130-100. Tel: + 55 31 3409 9746; fax: + 5531 3409 9437,

E-all address: mcarmodwaymal combe (MCP. Nunes)

0022-5100(S - see froar matter © 2012 Elsevier BV, All righes reserved.
harpe i doi oeg/ 101016/ jes. 201 2.09.022

tion, endothelial dysfunction and atherogenesis [9,10]. Aging in the
chagasic population [11] is an additional risk factor lor cerebro-
vascular complications.

Chagasic stroke survivors sulfer from neurclogical deficits ranging
from mild to moderate muscle weakness, spasticity and decreased
endurance. The overlap of these chronic and disabling conditions can
be xssociated with the emergence of depressive symploms that may
have a negative impact on functional performance and cn quality of
life (QOL) [12.13}.

Functionality and QOL are weidl stidied, both in CD and in stroke
individually. However, no previous studies have specifically exam-
ined patients with both CD and stroke (o assess the stroke sequelae.
Therefore, this study aimed 1o investigate the correlation of disability
and depressive symptoms with furxtional performance and QOL in
chagasic stroke patients.

2. Methods

This was a cross-sectional study involving subjects with Chagas
heart disease who had suffered a stroke and received a referral 1o a
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tertiery céenter for CD disexse in Belo Hormnomte, Minas Gerais State,
Brazil

The inclusion criteria included the following: (D and 2 previous
diagnosis of stroke (six or more months previous), age betwesn 18
and BS years and preserved cognitive fundion, according o the
Mini Menral Scate Examination [MMSE] |14 Patients were excuded
if they had ather neuralogical, cardisc or systemic disorders.

The protecel was approved by the Institutional Review Board
Cormenittes of Federal University ol Minas Gerais, Wriltén informed
consent was obtained from all of the patients

Initially, demographic (age, socio-economic level and marital
stanes] amd clinical [cognitive funciion, mumber of vasculsr svents per
perdon, siroke etinlogy and bocation] dats wene collected by an experi-
enced neurclogist Subsequently, patients were assessed for disability,
depredsive symploms, Dmetional performance and Q0L using the
Modified Rankin Stroke Scale [MRSS) [15], the Beck Depression Inven-
toey (BDI) [16), the Barthel Index (BI) [17] and the WHOQOL-BREF
| 18], respectivedy.

Thie MRSS is a clinician-reported measure of ghobal disability that
is widely used 1o measure the degree of disability in people who
have sulfered & stroke. It has béoome the most widely used clinical
outcome measune for stroke clingcal trials. The curment version was
publeshed in 1988 and the scale of this version muns from 0 o G,
frarm perfect heslth without symploms ta death [ 15].

The B i a sell-assessment mexdure of depression and has been
trarslated and validated lor the Partuguese language. s objectives
are 1o screen depressive sympioms in non-diagnosed populstions. and
te identily the intersity of diagnosed depressive episodes. According
Loy Dl soore ablained, depressive sym ploms wene classified a8 minims]
[0=11], mild | 12=19), moderate { 20=35) ar severe | I5=G3) | 16].

The Bl is an instrusment for evaluating the activities of daily livirg
[ADLS] It s been widsly used 1o aseess lunctional independence and
the level al assistance required in persenal care, eEmination, mobility
ard locormsotion. By ssigning poinls in each calegory, an averall soone
is ehtained, ranging from 0 te 100. A score af up o 20 points is classi-
fed a5 “rotal dependence” fram 21 o B0 poinls describes “ieverns
dependence,” rom 61 1x B0 points represents “moderate dependence
from 91 o 99 poinks is “mild dependence” and “independence™ &
assigred o those who reach 100 points |17].

The WHOQOL-EREF & a shorensd version of the ‘Warld Health
Organization’s generic Q0L instrurment and is based an the Q0L con-
cepl established by this organization. It comprises 26 questions: Two
general questions about QOL and an additional 24 questions divided
inte four damains: physical, psychological, social relationships, and
environment. The final scare ranges fram O to 100, with O being the
least Favarable QOL and 100 being the most vorable one [18]

3. Statistical analysis

The saruphe size caloulstion was based on the preliminary results
of a pilot study of 10 volunteers. It was poted that the correlation
values betwesn [he variables analyzed (QOL and depressive symp-
toens: QOL and disability: Tunctionality and depressive symploms;
functionality and dissbility) ranged from —0.58 to 0.76. From these
wakues [and assuming an alpha ervor of 005 and 4 power of 90%), it
was determined that 19 volunteers would be necesany. Calculations
were perlormed using G Power soltware, version 3.1.0.

The categorical data were presented as shsolute values and per-
cenleges, and the numeric variables were expressed as means = 50,
Pearson correlation analysis was performed 1o evaluste the relation-
ships between the scores on the MESS, EDL B and WHOOL-EREF
subscales, as the data were distributed normally., Because age, sex,
marital ststus, and socio-economic stalus may influence depressive
symploms, (hese variables were alio considened,

Statistical analysis was performed using the Statistical Package Tar
Social Sciences lor Windows, version 1900 (5PE% Inc, Chicago, llinos,

United States of America). The level of p<0.05 was considerad 1o be
sraristically significant.

4. Resulis

Twenty-one chagasic stroke patients were inclisded; the majority
of the subjects were middle-aged retired men The predominant mar-
ital sratus was marrsed, and most of the subjects earned less than
three times the minimum wage per month, All of the subjects were
in the chronic phase of CO, and maore than G0 of them had suffered
oaly one stroke. Amorg those who had sulfered more than one vascis-
lar event, st least one of the svents was a stroke, The major etickogy
ward cardid-embaligm, wSually resulting in a (oLl abstrnsction of the an-
terioe circulation. Nevertheless, the majority of the parients showed
good molar recovery, with hemiparess and disabality ranging from
mild 1o moderate. Table | provides an overview of the stusdy sample.

The functionality of the patients was mildly compromised. The de-
pressive symploms of the patients, sccording the resuls of the B,
could be classified as minimal and the G0L mexsures returned values
between SO and G5% of the best expected score (Table 2).

The MRSS scores shawed & correlation with the Bl scores, bist they
were nol correlated with any ol the WHOQOL-BREF subscale scores.
Signifbcant correlations were found between Che BDI soore and all of
the WHOQOL-EREF subscale scores However, this score was not
associated with the Bl score [Table 3).

5. Discussion

CD and stroke are stigmatizing dissxses that produce significant
changes in the lives of patients. Chagasic stroke patients [ace 2 series

Takie 1
Dharamertics of the siudy populamon [B=21)
Variahies Vales Range
o demogTaphics .
Age (years) 5024138° 3283
Gender [men) 5TE(n=13] HA&
Nlariral sanis
Married BEE [n=13] MA
Single 5X (m=1)
W itined TE (m=1)

Socasecnnomic level

=3 Il AT W g es BlX(n=17] WA

3- 5 mENmUm wages 14% (=3}
=5 minisem wages SE(m=1]
Occuparional stams
Regired TIE (= 15]
Howsaier 1505 (£
Lssemrigdoyed TE (m=2)
CHnical characrenistics
Cogaitive funcrion [MMSE) 3A43T 1829
Time ol sroke [years) Bl &6E 1-21
Sk etidogy
Carclin-= il s TEE(n=15] A
Laoenar indarczion 4% (n=5)
Wascular evenls per person
O BXE(n=13] HA
Twit I (n=T}
T of e SE(m=1]

Sroke classification {Bamford classificanion)

Todal ameri circuliton isdarce T (n=15] MNA

Parzial anresior circalaren infarc of licusars ceenls  268% (n=6)
Degree of disasility due o smoke [MESE)

Mcetirate 156 (=4}

Mikd IBE(n=E) HA

Mo significant disabiicy 1B (=2}

b disabilivics I n=T)

AN e Mol - T Srabe Eximon o, MIREE e Mindified Ranicis Smoke Scale; Mo s s

* Values wene expressed a6 mean and stndard deviation sisce the da were somally
damibimed.
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Talile: 2 First, QOL i a multi-dimensional construct whode determination
Mo s S N S R - is based on many factors In this study. the physical sequelse that
Wariables Average 0 Range wire considered 1o be mild to moderals may not have representsd,
Bl a8 I 25100 in themselves, 4 major impact on the Q0L af the patients. In addition,
B T 779 0-21 it shiould be noted that QOL is a self-perception, meaning a subjective
Fhysical 58.99 1451 157-3571 evalisation, of various aspects of life and may nol coincide with the
Faycholegacal £125 14.08 0275 perception of someone else, This factor could explain the Lok of cor-
i . 139 iiasgngg  Telation between the level of disability defined by the examiner and
Ermdrcament 5124 1052 £33-100 the perception of physical health defined by the patient

Bl Earried Inddes; BO e Eoch Deprescion Ievennody; WHOQOL-Erel = Weeld Healrh
Cganization qualiny of life msessment (bried wersan).

of physical, organic, psychological, social and economic difficulties
that can compromise their Q0L and their sbility 1o perform the sdiv-
ities of daily living. The results of this study are consistent with ather
studies in stroke and chagagic patients, in which depresive symp-
pems correlate with a poor quality of life and the bevel af physical dis-
ability interferes with functicnality [13,19). The main cause of stroke
wias cardic-embaolism afecting the anterior circulstion. In relation to
dissbility lollowing stroke, most of the patients had sequelse that
ranged from mild o moderate; this outcome B comistent with
ather data observed in the lterature |§).

Regarding QOL, all of the desmains | physical, psychological, envi-
ronmental and social) were compromised. The environmental do-
fiain was raled the worst, Tallowed by the physical, psychalogical
and social domnains. These data corroborale previows studies in
patients with CD and other chronic diseases, such as diabetes and
HIVAidS, which also sdentified the environmmental domsin of QOL x5
the mast affected domain and the social domain as the lexst aflfeced
[19=21]

I relation bo the environmenal domain, isSues such a5 the aexilabil-
ity ol reaney, recreational opporfunities, living conditions, housing and
rransportation may be related 1o the low socko-econoamic status of the
sample. From A socio-econoemic and cultural standpeint, CD affects
poar people who have sulfered employment discrimination and wiho
thereliore have migrated from rural areas 1o urhan aness |32 This siu-
ation, especially with respect 1o employment and income, deteriorates
in the presence of strake sequelse. With regard o e social domain,
our resull may indscane that, despite the unlivorable Socio-S00nomic
conditions amd the diseass, our patients are able 1o mainlain positive
social relationships and receive the social support necessary for Cheie
rreatment and for their lives in general.

There was no correlation between the dissbility level asiested
using the MESS and the QOL domains. This resull indicates that, in
this series ol patients, the dissbility following the dentification of
stroke does not influendce nor is it influenced by QOL, even the phys-
ical demain of QOL Consequently, it & important oo disouss the fol-
lawing issie.

The instrument wsed for evabuating QOL was (e WHOQOL-BREF,
which i 4 generic ool Generic instruments are unabile (o caplure the
aspects of QOL that sre relited 1o possille dyshinctions or disorders,
However, such imstruments broadly investigate individuals perception
of their pasition in life, considering the cubture and value systems where
Cheery live, a5 weell as their goals, expectations, standards and concerns
[18]. A gemeric (ool, rather than one specific o stroke, was chosen
Iescanie Hiese patients have COTraditionally, CD affects peopbe in -
varable socic-economic and cultural conditions, and this bias can inter-
fere with QOL The use af a specific instrument lor stroke might ot
consider important ispects relsted 1o CD. Moreover, we believe that
the isse ol & genens ol may have been responsible, af ket partly, for
the lack of correlabon between QOL and dissbilry lollowing stroke.

The sverage score for depressive symproms, acoording 1o the cul-
off point proposed by Cunha [2001), was classified as the minirmal
level, with no gender, 4g2 or marital SLafus ssseciations [23]. This re-
sull wias mol expected beciise il is known thal thede [actors are aSso-
ciated with depression, Especially in relalion i aging, the occurrence
of comarbidities and complications incresses and, therelare, the lre-
guency af depresive symproms also increased

The association berween depressson and clinical illness is commonly
ohssrved and frequently establishes o fesdhack relatiorsbip [24,25).
Regarding the comorbidity of heart disease and depression, Temg
and Demetric Humes [2005] chserved that mostality rates can be 31
tirmes higher relstive o the mortality rates obssrved in non-depressed
heart disaxse paients. The suthors attribufed this lindirg 1o 3 poarer
level of compliance with therapy, increased morbidity and pooner GOL
|26}

The pressnt study showed a significant inverse correlation betwesn
depressive symptoms and Q0L Ormschi et al {2009) nated that depres-
sion i amang those chronic comarbidities that mest alfects QOL |27).
According to 0'Neil et al. (2012), depression can both sggravate QOL
by insell and intersct with other bodily systems o irigger the emergence
of ether sormatic diseases [28].

Depressed patients have problesd aerass multiple domains of
functioning amd well-being. In the present study, the QOL domains
mast strangly associaled with depression were the physical and envi-
ranmentsl dormains. However, the full cause-and-e{lect relatiarship
betwieen depredsive symploms and Q0L was not passible o establish
in this eross-sectional sisdy.

Tabile 3
Pearsan cormelarion reselrs among MRSE, BDL WHOGDL-BREF and 8L
Qualicy of lifi Fencrion
[WHO0L-Brel) (BI)
Plys Peych Envir Sodal
Sesseity of sroke disabiiy [MESE] Pearsan =0207 ani? 511 0328 T
ooaTelarin
P D410 046 (e 0360 LT
Depressive sympeoss (BD] Pearssn =73z =i561" =i713" =G5 0z
ooaTelarin
P ] Lz 0001 L 0362

MRSS = Modifisd Eankin Sroke Scabe; B0 = Beck Depresion lwentary; WHOGOL-Bref = World Health Orgasizaion quality of e assessmen (brief version]; B = Barthel
Indes; FHYS = WHIQOL physical sspects; FSYCH = WHOQOL pepchologicll spects; ENVIR = WHOQOL envirosmestal aspecrs; SOOAL = WHOQOL sockl spes.

* Coamelaion was significant o the 005 lewel.
*% Coavelation was significant af the 08 lewel.
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Deesspibe Dhesir impact an Q0L, depressive symplams did not affect the
functionality of the patients, Ozaki [2011) stated that the presence of
il depressive symploms does pat allect fancionad capacity, relation-
ship maintenance or decigion-making | 19, In our study, we found that
strake dissbility level directly influenced funsctionality. This resull was
expected and is consiEpent with the current literature. Patients with
Bemiparess have [ower levels of funcioning than do healthy indiid-
waki, and they observed signilicantly impreved Tuncionality following
a period af muscle strepgth wraining and fitness conditioning. Based
on these findings, it is possible o affirm that the ability w perform
daily sctivities and 1o play social rodes manky depends on physical in-
tegrity [29].

It is important (o cordider that cross-sectional studies have limits-
tions and that the relatiomship between variables may change over
tirme or could have been influenced by Tactors other than those de-
scribed here, Longitudinal studies would be wselul o doecument
changes in the behavior of these variables and in the asSociabions bhe-
pween [hiem in Chis sening.

Another Dsctor that may have influenced our results is Chat some var-
idbibed were astedsed using imlerview=hased questionnanes. |I @ Known
that during interviews, patients may undenestimate or overestimabe
their condition [30]. Mareover, questions aboul sensilive aspects of life
arsd health may have caused some embarmassament for the respomdents.
Himwever, ethical principles were Tollowed.

Finally, the sampling selection from 4 specific and restricted re-
ghan of the country and the Lack al comparison with CD patients with-
oul stroke, with siroke of other etiologies, or even with heslthy
individudls may have limited the interpretation and extrapolation of
our finding.

& Conclusions

The QOL of patients with CD who have had stroke appears to be
influenced more by depresive symplams than by the siroke-induced
disability isell Revertheless, siroke sequelae seemed [0 impair func-
tionality, wheress depressive symploms did nor. Longitding srudies
would be wseful o verily the asociations between these variables
e e
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ANEXO A

MINI-EXAME DO ESTADO MENTAL (MEEM)

Paciente:

Data de avaliacéo: I Avaliador:

108

Orientacao

1) Dia da Semana (1 ponto)

2) Dia do Més (1 ponto)

3) Més (1 ponto)

4) Ano (1 ponto)

5) Hora aproximada (1 ponto)

6) Local especifico (andar ou setor) (1 ponto)

7) Instituicdo (residéncia, hospital, clinica) (1 ponto)
8) Bairro ou rua proxima (1 ponto)

9) Cidade (1 ponto)

10) Estado (1 ponto)

Memodria Imediata
Fale trés palavras nado relacionadas. Posteriormente pergunte ao paciente pelas 3

palavras. D& 1 ponto para cada resposta correta.

AN AN AN AN AN AN AN AN N
N e N N N N N N N N

( )

Depois repita as palavras e certifique-se de que o paciente as aprendeu, pois mais

adiante vocé ir4 pergunta-las novamente.

Atencdao e Calculo

(100-7) sucessivos, 5 vezes sucessivamente (93,86,79,72,65)
(1 ponto para cada calculo correto)

Evocacéo

Pergunte pelas trés palavras ditas anteriormente
(1 ponto por palavra)

Linguagem

1) Nomear um reldgio e uma caneta (2 pontos)
2) Repetir “nem aqui, nem ali, nem I1a” (1 ponto)

( )
( )

3) Comando:"pegue este papel com a mao direita, dobre ao meio e coloque no chao (3

pontos)

4) Ler e obedecer:"feche os olhos” (1 ponto)
5) Escrever uma frase (1 ponto)

6) Copiar um desenho (1 ponto)

Escore: ( / 30)

e N N R
N N N

INTERPRETACAO DO MEEM

Pontuacéo Escolaridade

<24 Altamente escolarizado
<18 Ginasio

<14 Analfabeto

Diagnoéstico

Possivel deméncia
Possivel deméncia
Possivel deméncia



109

ESCREVA UMA FRASE

COPIE O DESENHO



ANEXO B
WHOQOL ABREVIADO - VERSAO EM PORTUGUES

Instrucdes

Este queshonano & sobhre como voos se sente a respeiio de sua quabdade de vada, sainde
outras areas de suz vida Por favor, responda a todas as questdes . Se vocs nao tem
cerfers sobie que respostz dar em wma questio, por fver, escolba enfre as altemativas a
que The parece mars apropnada. Fob, pmntas vezes, podera ser sum momenra escolha

Por favor, fenha emn mente sens valores, aspuacdes, prazeres e preocupapdes. Mos

estamos pergimtzndo o que vore acha de s vida, tomendo como referenma a3 duas
ultimas semanas. Por ewewplo, persndo nas dlimas duzs semanas, uma questio

podaria ser

110

nada | oot | medio | oo | completameate
Pouca

(]
[FH]
e
LA

Voce recebe dos oumos o apoio de gue 1
necassita?

Voce deve coronlar o numzero que melhor comresponde a}qu:mrﬂu:n:emcemduﬁmtm
apnmmcmuacmmulhmbduam Portamto, voce deve cucular o

miEners 4 se voos recebeu “pmmfo” apolo como abano.

nada | onEto | medo | muo | completamexte
pouco

(]
(]
e
LA

Voce recebe dos oumos o apoio de gue 1
necessita?

Voce deve cooular o nimsers 1 se voce mho receben "nada” de apoo.



Por favor, leia cada quoestio, veja o gue vocok acha & ciroele no nemers & ke parece 3 melhor respacia.
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mito [uam [ T boa DL
Tuim L boa boa
1 Como voos avaliara sua quabidsds da 1 2 i 4 3
vida?
mmite s aticfidte nam satisfaits satisfuite Tt
insatisfaite mam insatisduito patisfait
o
b Cmiio satisfaifoda) vocd asta 1 2 3 4 5
COm 3 03 sakde?
As guestBes sogmintgs sdo sohre o goamin: vocb tem santido algumas codsas nas dlomas doas semanas
nada oo s o bastant AT ATRIG
pomco menos °
i Fm qoe medids voos acha qoe sua dor 1 2 3 3
{Bzica)) Impeds wocd de fazer o que vock
preciza®
4 O quanin vocd precisa de algum 1 1 3 i
trztamunts medice para levar e vida
diaria?
3 0 quanin wool apmrei a vida? 1 1 3 i
4§ | Em qoe medida voos acha que 2 sz vida 1 2 3 i
tam seatidn?
T 0 quamio vocd COGe S be Conoemnimar? 1 1 3 i
£ (ufio segnro{a) vood se sante em s vida 1 1 i i
diaria?
) Cmio sandivel @ o seu ambiente Hico 1 1 3 i
{chima, baralhe, pohicdn, afmatvos)?
As goestdes segonies pergentem scbre  goio compleismenie  vocd tem sentbdo oo @ capar de fazer
ceTias coisas nesias albmes duas semanas.
nade | mamito o=odio mmite | cooypletaments
pouco
I | Viocs tem energis seficiente para sen dia-a-dia? 1 ] 3 i
Il | Viock & capas de acsitar sns apandncia fsica? 1 2 3 i
12 | Voot tem dizheiro suficieate pan satisfazer sas 1 2 3 i
necessidedes?
13 | Quie dizspomtreds para vook sutdo as 1 . 3 .
informacfes que preciza oo seu diz-a-dia? - .
14 | Em qgoe medids wocd tem opormmidades de 1 ] 3 i
atividads de lazar?




As questies segnintes pergantam sobre

aspecins de sua vida nas albmes duas semanas.

guis bem on satzfemo

vork 56 sembn a mspeits de varios
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mmito mim IRm FEm bom muiin
riim nam ham bom
15 | Cudo bem voot ¢ capaz de se locomowrer? 1 2 3 4 3
eI SUREIE ST I OT- 1S TILH
iraE s T e WIAIT
16 | Cmleo satisfeiio(a) vocd etd com 0 sen 1 2 3 4 3
someT
17 | Cmio satisfaitola) vocs svtd com sma 1 p 3 4 5
rapacidads de dessozpantar as agvidades
do seu diz-a-dia?
18 | Cuieo satisfaiio(a) vool et com sua 1 2 3 4 3
rapacideds para o Tabelho?
18 | Cruflo satisfedteda) woos esta consigo 1 . i 4 5
memmo?
| Cudo satisfedto(a) vood esid com saas 1 2 3 4 3
melagdes pessonis (amigos, parsoies.
conhecidos, colegas)?
I | Crodo satisfeitofz) vocs estd com sna vida 1 p 3 4 5
searmal?
2| Crodo satisfeitofz) vock @5td com o apoio 1 . i 4 5
que worod ecebe de seus amigosT
3 | Cudo satisfutiof(a) vocd et com as 1 2 3 4 3
condigien do local cnde mora?
4 | Crodo satsfeitola) vocd eata com 0 e 1 p 3 4 5
BCR4 50 205 sarvigos de sande?
I3 | Codo satsfeiiofa) vocd el com 0 seu 1 2 3 4 3
msio de razsporie’
As quesides segnintes referom-se 2 com gque freqiifnoa  wocd wonim on sxperimenion certas codsas nas
iltimas duas vemnanas.
mma 1. ] oo Tmic i
_— oot
| Com que freqiinc vock fem 1 2 i 4 5

santimantos neEativos i come man
humor, dessspero, ansisdads,
deprassdo?

Algndr The ajudos a presncher asie questonime?................

Quants sovpe vood levon pam presnchar sste questicnanio.......ooeeceeeeaee

Viec# tem algnm comentirio sobre o quesiondno®

OBEIGADO PELA SUA COLABORACAD



ANEXO C
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VERSAO BRASILEIRA DO QUESTIONARIO DE QUALIDADE DE VIDA - SF-36

1- Em geral vocé diria que sua saude é:

Excelente Muito Boa

Boa

Ruim

Muito Ruim

2

3

4

5

2- Comparada ha um ano atrds, como vocé se classificaria sua satde em geral, agora?

Muito Melhor Um Pouco Melhor

Quase a Mesma

Um Pouco Pior

Muito Pior

2

3

4

5

3- Os seguintes itens sédo sobre atividades que vocé poderia fazer atualmente durante um
dia comum. Devido a sua saude, vocé teria dificuldade para fazer estas atividades?

Neste caso, quando?

Atividades Sim, dificulta | Sim, dificuta | x2% 190
muito um pouco
modo algum

a) Atividades Rigorosas, que exigem
muito esforco, tais como correr, levantar 5 3
objetos pesados, participar em esportes
arduos.
b) Atividades moderadas, tais como
mover uma mesa, passar aspirador de 2 3
po, jogar bola, varrer a casa.
¢) Levantar ou carregar mantimentos 2 3
d) Subir varios lances de escada 2 3
e) Subir um lance de escada 2 3
f) Curvar-se, ajoelhar-se ou dobrar-se 2 3
g) Andar mais de quilbmetro 2 3
h) Andar vérios quarteirbes 2 3
i) Andar um quarteirdo 2 3
j) Tomar banho ou vestir-se 2 3

4- Durante as Ultimas 4 semanas, vocé teve algum dos seguintes problemas com seu
trabalho ou com alguma atividade regular, como consequéncia de sua saude fisica?

Sim Nao
a) Vocé diminui a quantidade de tempo que se dedicava ao seu 2
trabalho ou a outras atividades?
b) Realizou menos tarefas do que vocé gostaria? 2
c¢) Esteve limitado no seu tipo de trabalho ou a outras atividades. 2
d) Teve dificuldade de fazer seu trabalho ou outras atividades (p. ex. 2
necessitou de um esforgo extra).

5- Durante as Ultimas 4 semanas, vocé teve algum dos seguintes problemas com seu
trabalho ou outra atividade regular diaria, como conseqiiéncia de algum problema
emocional (como se sentir deprimido ou ansioso)?

Sim Nao
a) Vocé diminui a quantidade de tempo que se dedicava ao seu 2
trabalho ou a outras atividades?
b) Realizou menos tarefas do que vocé gostaria? 2
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¢) Nao realizou ou fez qualquer das atividades com tanto cuidado

como geralmente faz.

6- Durante as Ultimas 4 semanas, de que maneira sua salde fisica ou problemas
emocionais interferiram nas suas atividades sociais normais, em relacdo a familia,

amigos ou em grupo?

De forma nenhuma Ligeiramente Moderadamente | Bastante | Extremamente
2 3 4 5
7- Quanta dor no corpo vocé teve durante as ultimas 4 semanas?
Nenhuma Muito leve Leve Moderada Grave Muito grave
2 3 4 5 6

8- Durante as Ultimas 4 semanas, quanto a dor interferiu com seu trabalho normal
(incluindo o trabalho dentro de casa)?

De maneira alguma

Um pouco

Moderadamente

Bastante

Extremamente

2 3

4

5

9- Estas questfes sdo sobre como vocé se sente e como tudo tem acontecido com vocé
durante as ultimas 4 semanas. Para cada questao, por favor dé uma resposta que mais
se aproxime de maneira como vocé se sente, em relacdo as Ultimas 4 semanas.

A maior Umaboa | Alguma Uma
Todo pequena
parte do parte do parte do Nunca
Tempo parte do
tempo tempo tempo
tempo
a) Quanto tempo vocé
tem se sentindo cheio de
vigor, de vontade, de 2 4 5 6
forca?
b) Quanto tempo vocé
tem se sentido uma 2 4 5 6
pessoa muito nervosa?
¢) Quanto tempo vocé
tem se sentido téo > 4 5 6
deprimido que nada
pode anima-lo?
d) Quanto tempo vocé
tem se sentido calmo ou 2 4 5 6
tranquilo?
e) Quanto tempo vocé
tem se sentido com 2 4 5 6
muita energia?
f) Quanto tempo vocé
tem se sentido
desanimado ou abatido? 2 4 5 6
g) Quanto tempo vocé
tem se sentido 2 4 5 6
esgotado?
h) Quanto tempo vocé
tem se sentido uma 2 4 5 6
pessoa feliz?
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i) Quanto tempo vocé
tem se sentido cansado?

10-Durante as ultimas 4 semanas, quanto de seu tempo a sua saude fisica ou problemas
emocionais interferiram com as suas atividades sociais (como visitar amigos, parentes,

etc.)?
Todo A maior parte do Alguma parte do Uma pequena Nenhuma parte
Tempo tempo tempo parte do tempo do tempo
2 3 4 5
11-0O quanto verdadeiro ou falso é cada uma das afirmacdes para vocé?
Definitivamente A maioria N&o A maioria Definitiva-
verdadeiro das vezes sei das vezes mente falso
verdadeiro falso
a) Eu costumo adoecer
~ um pouco mais 5 3 4 5
facilmente que as outras
pessoas
b) Eu sou tdo saudavel
gquanto qualquer pessoa 2 3 4 5
que eu conheco
c) Eu qcho que a minha 5 3 4 5
saude vai piorar
d) Minha saude é > 3 4 5
excelente




ANEXO D

Diretrizes de graduacéo para o indicador de Barthel
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1. Alimentacéo Observacdes
0 |Independente. O paciente pode alimentar-se sozinho quando alguém coloca
a comida a seu alcance. A comida pode ser cozida e servida por outra
pessoa. Ele precisa conseguir colocar dispositivos de assisténcia, caso seja
necessario, e cortar a comida sozinho. Ele precisa fazer isso em tempo
razoavel.
5 |Alguma ajuda é necessaria (para cortar a comida, etc., como relacionado
acima), mas é capaz de comer sozinho.
0 | Dependente. Precisa ser alimentado por outra pessoa.
2. Mover-se da cadeira de rodas para a cama e retornar Observacdes
5 |Independente em todas as fases dessa atividade. O paciente pode abordar
seguramente a cama em sua cadeira de todas, travar os freios, levantar os
apoios dos pés mover-se com seguranga para a cama, deitar, colocar-se na
posicdo sentada sobre a cama se necessério, para transferir-se para tras
com seguranca, e retornar para a cadeira de rodas.
0 |Minima ajuda. Ou é necesséria alguma pequena ajuda em algum passo
dessa atividade ou o paciente precisa ser lembrado ou supervisionado para
fazer com seguranca uma ou mais partes desta atividade.
5 |Grande ajuda. O paciente pode colocar-se na posi¢cdo sentada sem ajuda
de uma segunda pessoa, mas precisa ser levantado da cama, ou quando
ele transfere-se requer bastante ajuda.
0 |Dependente. Necessita ser ajudado por duas pessoas. E incapaz de
permanecer sentado
3. Higiene Pessoal Observagoes
5 | O paciente pode lavar as maos e face, pentear o cabelo, escovar os dentes
e barbear-se. Ele pode usar qualquer tipo de barbeador, mas precisa ser
capaz de colocar a lamina ou plug no barbeador sem ajuda, assim como
retira-lo da gaveta ou gabinete. Paciente do sexo feminino precisa ser
capaz de fazer a maquilagem
0 | Dependente.
4. Entrar e sair do banheiro Observacdes
0 | O paciente é capaz de entrar e sair do banheiro, soltar e abordar as roupas,
impedir que as roupas se sujem e usar papel higiénico sem ajuda. Se for
necessario usar uma “comadre” em vez do banheiro, ele precisa ser capaz
de coloca-la em uma cadeira, esvazia-la e leva-la.
5 | O paciente precisa de ajuda devido a desequilibrio ou para lidar com roupas
ou usar o papel higiénico
0 | Dependente. N&do consegue utilizar o banheiro sem ajuda.
5. Banhar-se Observactes
5 | O paciente usa banheira, chuveiro, ou toma banho completo de esponja.
Ele precisa ser capaz de fazer todos os passos envolvidos, seja qual for o
método empregado, sem gque outra pessoa esteja presente.
0 | Dependente. Necessita algum tipo de ajuda ou superviséo.
0 |Dependente. Incapaz de utilizar o banheiro sem ajuda.
6. Andar sobre superficies niveladas / Propulsdo de cadeira de rodas Observacdes
15 |Independente. O paciente pode andar pelo menos 50 metros (em casa)
sem ajuda ou supervisdo. Ele pode usar aparelhos ou protese e usar
muletas, bengalas ou andador, mas ndo andador com rodas. Ele precisa
ser capaz de travar e destravar os aparelhos, se usados, assumir a posicdo
em pé e sentar, deixando os auxilios mecénicos necessérios posicionados
para uso, e dispondo-os quando senta. (A colocacdo e retirada dos
aparelhos estao pontuada em “vestir-se”).
10 | Necessita de ajuda. O paciente precisa de ajuda ou supervisdo em qualquer
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item acima, mas pode andar pelo menos 50 metros com pouca ajuda.

5 |Independente na cadeira de rodas. Quando o paciente ndo pode
deambular, mas pode fazer propulsdo da cadeira de rodas
independentemente. Ele precisa ser capaz de contornar cantos, fazer
voltas, manobrar a cadeira para a mesa, cama, banheiro, etc. Ele precisa
ser capaz de empurrar a cadeira pelo menos 50 metros. Nao assinale esse
item se 0 paciente obteve pontos em andar.
0 |N&ao atende a nenhum dos itens acima
7. Subir e descer escadas Observacdes
10 | Independente. O paciente é capaz de subir e descer escadas com
seguranca sem ajuda ou supervisdo. Ele pode e deve usar corrimaos,
bengalas, muletas quando necessério. Ele deve ser capaz de usar bengalas
e muletas a medida que desce e sobe escadas.
5 | Necessita ajuda. O paciente precisa de ajuda ou supervisdo em um dos
itens acima.
0 |Dependente. E incapaz de usar escadas.
8. Vestir e Despir-se Observagoes
10 |Independente. O paciente é capaz de colocar e remover, abotoar e
desabotoar todas as roupas, assim como amarrar ou desamarrar 0S
cadarcos do sapato (a menos que seja necessario usar adaptagbes para
isso). A atividade inclui colocar, remover, aotoar e desabotoar coletes e
aparelhos guando esses estdo prescritos.
5 | O paciente precisa de ajuda para colocar e remover, abotoar ou desabotoar
alguma roupa. Ele precisa fazer pelo menos metade deste trabalho sozinho,
e em tempo razodvel. Mulheres ndo precisam ser pontuadas no uso de
sutids ou cintos a menos que sejam utensilios prescritos.
0 | Dependente.
9. Continéncia intestinal Observacdes
10 | O paciente é capaz de controlar seu intestino e ndo tem acidentes. Ele pode
usar um supositério quando necessario.
5 | Acidente ocasional. O paciente precisa de ajuda para usar um supositério
ou tem acidentes ocasionais.
0 |Incontinente. Mais de um episddio semanal de incontinéncia
10. Controle da Bexiga Observacdes

10

Continente. O paciente é capaz de controlar sua bexiga dia e noite.
Pacientes que usam dispositivos externos e bolsa presa a perna precisam
colocéa-los independentemente, lavar e esvaziar a bolsa, e permanecer seco
dia e noite

O paciente tem acidentes ocasionais, ndo pode esperar pela “comadre” ou
para chegar ao banheiro a tempo ou precisa de ajuda com um dispositivo
externo.

0

Incontinente. Mais de um episddio em 24 horas

Pontos de corte
1- Muito grave: < 45 pontos

2- Grave: 45 - 50 pontos Pontuacéao Total:

3- Moderada: 60 - 80 pontos
4- Leve: 80 - 100 pontos
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ANEXO E
PERFIL DE ATIVIDADE HUMANA (PAH)
Nome: Idade:
Sexo: Data: [/ |
Profisséo / Ocupacéo: Nivel de Instrucdo:

Liste qualquer problema médico ou doenca que ultimamente vem limitando suas
atividades

Grade do Sumario de Pontuagédo do PAH

Escores Primarios Pontuacéo Percentil
EAM
EAA

Idade de Atividade

Classificacéo de Aptidao Fisica:

Baixa Regular Moderada a Alta

Classificagéo de Atividade:

Incapacitado Moderadamente Ativo Ativo
Analise Energética Escore Percentil
EEP

LEC
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INSTRUCOES

Este folheto contém itens que descrevem atividades comuns que as pessoas
realizam em suas vidas diarias. Leia cada item com atencdo e siga as instrucdes abaixo

para responder as questdes.

Coloque um "X" na coluna "Ainda fago” a atividade se:

Vocé conseguiu realizar a atividade sozinho quando precisou ou quando teve oportunidade.

Coloque um "X" na coluna "Parei de fazer” a atividade se:
Vocé conseguia realizar a atividade no passado, mas, provavelmente, ndo consegue realiza-

la hoje, mesmo se tivesse oportunidade.

Coloque um "X" na coluna "Nunca fiz” a atividade" se:

Vocé nunca realizou tal atividade.
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ATIVIDADES

Ainda
Faco

Parei de
fazer

Nunca
fiz

. Levantar e sentar em cadeiras ou cama (sem ajuda)

. Ouvir radio

. Ler livros, revistas ou jornais

. Escrever cartas ou bilhetes

. Trabalhar numa mesa ou escrivaninha

. Ficar de pé por mais que minuto

. Ficar de pé por mais que 5 minutos

. Vestir e tirar a roupa sem ajuda

. Tirar roupas de gavetas ou armarios

10.

Entrar e sair do carro sem ajuda

11.

Jantar num restaurante

12.

Jogar baralho ou qualquer jogo de mesa

13.

Tomar banho de banheira sem ajuda

14.

Calcar sapatos e meias sem parar para descansar

15.

Ir ao cinema, teatro, ou a eventos religiosos ou esportivos

16.

Caminhar 27 metros (um minuto)

17.

Caminhar 27 metros sem parar (Um minuto)

18.

Vestir e tirar a roupa sem parar para descansar

19.

Utilizar transporte publico ou dirigir por hora e meia
(58 quilébmetros ou menos)

20.

Utilizar transporte publico ou dirigir por £ 2 horas
(60 quilébmetros ou mais)

21.

Cozinhar suas proprias refeicées

22.

Lavar ou secar vasilhas

23.

Guardar mantimentos em armarios

24.

Passar ou dobrar roupas
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ATIVIDADES A}:g‘g%a P?;iief'e NL;iana
25. Tirar poeira, lustrar méveis ou polir o carro
26. Tomar banho de chuveiro
27. Subir 6 degraus
28. Subir 6 degraus sem parar

29.

Subir degraus

30.

Subir 2 degraus

31.

Caminhar metade de um quarteirdo no plano

32.

Caminhar metade de um quarteirdo no plano sem parar

33.

Arrumar a cama (sem trocar os lencgois)

34.

Limpar janelas

35.

Ajoelhar ou agachar para fazer trabalhos leves

36.

Carregar uma sacola leve de mantimentos

37.

Subir degraus sem parar

38.

Subir 2 degraus sem parar

39.

Caminhar metade de um quarteirdo numa ladeira

40.

Caminhar metade de um quarteirdo numa ladeira, sem
parar

41.

Fazer compras sozinho

42.

Lavar roupas sem ajuda (pode ser com maquina)

43.

Caminhar um quarteirdo no plano

44.

Caminhar 2 quarteirbes no plano

45.

Caminhar um quarteirdo no plano, sem parar

46.

Caminhar 2 quarteirbes no plano, sem parar

47.

Esfregar o chéo, paredes ou lavar carros

48.

Arrumar a cama trocando os lencgois
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ATIVIDADES

Ainda
faco

Parei de
fazer

Nunca
fiz

49.

Varrer o chao

50.

Varrer o chdo por 5 minutos, sem parar

51.

Carregar uma mala pesada ou jogar partida de boliche

52.

Aspirar o pé de carpetes

53.

Aspirar o pé de carpetes por 5 minutos, sem parar

54.

Pintar o interior ou o exterior da casa

55.

Caminhar 6 quarteirbes no plano

56.

Caminhar 6 quarteirbes no plano, sem parar

57.

Colocar o lixo para fora

58.

Carregar uma sacola pesada de mantimentos

59.

Subir 24 degraus

60.

Subir 36 degraus

61.

Subir 24 degraus, sem parar

62.

Subir 36 degraus, sem parar

63.

Caminhar 1,6 quildmetros (£20 minutos)

64.

Caminhar 1 ,6 quildmetros (= 20 minutos), sem parar

65.

Correr 100 metros ou jogar peteca, voley, baseball

66.

Dancar socialmente

67.

Fazer exercicios calisténicos ou danca aerébia por 5

minutos, sem parar

68.

Cortar grama com cortadeira elétrica

69.

Caminhar 3,2 quildmetros (+ 40 minutos)

70.

Caminhar 3,2 quildmetros sem parar (x 40 minutos)

71.

Subir 50 degraus (2 andares e meio)

72.

Usar ou cavar com a pa
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ATIVIDADES

Ainda
faco

Parei de
fazer

Nunca
fiz

73.

Usar ou cavar com pa por 5 minutos, sem parar

74,

Subir 50 degraus (2 andares e meio), sem parar

75.

Caminhar 4,8 quildmetros (£ 1 hora) ou jogar 8

buracos de golfe

76.

Caminhar 4,8 quildmetros (+ 1 hora), sem parar

77.

Nadar 23 metros

78.

Nadar 23 metros, sem parar

79.

Pedalar 1,6 quildmetros de bicicleta (2 quarteirbes)

80.

Pedalar 3,2 quildmetros de bicicleta (4 quarteirGes)

81.

Pedalar 1,6 quildometros, sem parar

82.

Pedalar 3,2 quildmetros, sem parar

83.

Correr 400 metros (meio quarteirdo)

84.

Correr 800 metros (quarteirdo)

85.

Jogar ténis/frescobol ou peteca

86.

Jogar uma partida de basquete ou de futebol

87.

Correr 400 metros, sem parar

88.

Correr 800 metros, sem parar

89.

Correr 1,6 quildbmetros (2 quarteirbes)

90.

Correr 3,2 quildbmetros (4 quarteirbes)

91.

Correr 4,8 quildbmetros (6 quarteirbes)

92.

Correr 1,6 quildbmetros em 2 minutos em menos

93.

Correr 3,2 quildbmetros em 20 minutos ou menos

94.

Correr 4,8 quildometros em 30 minutos ou menos
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ANEXO F

MODIFIED RANKIN SCALE

MODIFIED Patient Name:
RANKIN Rater Name:
SCALE (MRS) Date:
Score Description
0 Mo symptoms at all
1 Mo significant disability despite symptoms; able to carry out all usual duties and activities

[ B8]

Slight disability; unable to carry out all previous activitics, but able to look afier own affairs
without assistance

3 Moderate disability; requiring some help, but able to walk without assistance

4 Maoderately severe disability; unable to walk without assistance and unable to attend to own bodily
meeds without assistance

5 Severe disability; bedridden, mcontiment and requiring constant nursing care and atiention
[ Diead

TOTAL (0-6):
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ANEXO G

MODIFIED RANKIN SCALE — QUESTION

Level of Function Survey — mRS-9Q
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. Do you have any symptoms that are bothering you?
(For example, trouble with reading or writing, trouble speaking,

nursing care?

problems with vision, numbness, weakness, balance trouble, or YES NO
problems with swallowing?)
. Are you able to do the same work as before? YES NO
. Are you able to keep up with your hobbies? YES NO
. Have you maintained your ties to friends and family? YES NO
. Do you need help making a simple meal, doing household YES NO
chores, or balancing a checkbook?
. Do you need help with shopping or traveling close to home? YES NO
. Do you need another person to help you walk? YES NO
. Do you need help with eating, going to the toilet, or bathing? YES NO
. Do you stay in bed most of the day and need constant YES NO




126

ANEXO H

INVENTARIO DE DEPRESSAO DE BECK (BDI)

Este questionario consiste em 21 grupos de afirmac¢des. Depois de ler cuidadosamente cada
grupo, faca um circulo em torno do numero (0, 1, 2 ou 3) diante da afirmagdo, em cada
grupo, que descreve melhor a maneira como vocé tem se sentido NESTA SEMANA,
INCLUINDO HOJE. Se vérias afirmacdes num grupo parecerem se aplicar igualmente bem,
faca um circulo em cada uma. Tome o cuidado de ler todas as afirma¢des, em cada grupo,
antes de fazer a sua escolha.

1)

2)

3)

4)

5)

6)

7)

8)

9)

0-
1-—
2 —
3 -

0-
1-—
2 —
3 -

N&o me sinto triste.

Eu me sinto triste.

Estou sempre triste e ndo consigo sair disso.

Estou téo triste ou infeliz que n&o consigo suportar.

N&o estou especialmente desanimado quanto ao futuro.

Eu me sinto desanimado quanto ao futuro.

Acho que nada tenho a esperar.

Acho o futuro sem esperanca e tenho a impressdo de que as coisas ndo podem
melhorar.

N&o me sinto um fracasso.

Acho que fracassei mais do que uma pessoa comum.

Quando olho para tras, na minha vida, tudo o que posso ver é um monte de
fracassos.

Acho que, como pessoa, sou um completo fracasso.

Tenho tanto prazer em tudo como antes.

N&o sinto mais prazer nas coisas como antes.
N&o encontro um prazer real em mais nada.
Estou insatisfeito ou aborrecido com tudo.

N&o me sinto especialmente culpado.

Eu me sinto culpado as vezes.

Eu me sinto culpado na maior parte do tempo.
Eu me sinto sempre culpado.

N&o acho que esteja sendo punido.
Acho que posso ser punido.

Creio que vou ser punido.

Acho gue estou sendo punido.

N&o me sinto decepcionado comigo mesmo.
Estou decepcionado comigo mesmo.

Estou enojado de mim.

Eu me odeio.

N&o me sinto de qualquer modo pior que 0s outros.

Sou critico em relagdo a mim devido a minhas fraquezas ou meus erros.
Eu me culpo sempre por minhas falhas.

Eu me culpo por tudo de mal que acontece.

N&o tenho quaisquer idéias de me matar.
Tenho idéias de me matar, mas ndo as executaria.



10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

0-
1-—
2 —
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Gostaria de me matar.
Eu me mataria se tivesse oportunidade.

N&o choro mais que o habitual.

Choro mais agora do que costumava.

Agora, choro o tempo todo.

Costumava ser capaz de chorar, mas agora ndo consigo mesmo que o queira.

N&o sou mais irritado agora do que ja fui.

Fico molestado ou irritado mais facilmente do que costumava.
Atualmente me sinto irritado o tempo todo.

Absolutamente ndo me irrito com as coisas que costumavam irritar-me.

N&o perdi o interesse nas outras pessoas.

Interesso-me menos do que costumava pelas outras pessoas.
Perdi a maior parte do meu interesse nas outras pessoas.
Perdi todo o meu interesse nas outras pessoas.

Tomo decisdes mais ou menos tdo bem como em outra época.
Adio minhas decisdes mais do que costumava.

Tenho maior dificuldade em tomar decisdes do que antes.

N&o consigo mais tomar decisdes.

N&o sinto que minha aparéncia seja pior do que costumava ser.

Preocupo-me por estar parecendo velho ou sem atrativos.

Sinto que h&d mudancas permanentes em minha aparéncia que me fazem parecer
sem atrativos.

Considero-me feio.

Posso trabalhar mais ou menos tdo bem quanto antes.
Preciso de um esforgo extra para comecar qualquer coisa.
Tenho de me esforgar muito até fazer qualquer coisa.

N&o consigo fazer nenhum trabalho.

Durmo tdo bem guanto de habito.

N&o durmo tdo bem quanto costumava.

Acordo uma ou duas horas mais cedo do que de hébito e tenho dificuldade para voltar
a dormir.

Acordo varias horas mais cedo do que costumava e tenho dificuldade para voltar a
dormir.

N&o fico mais cansado que de habito.

Fico cansado com mais facilidade do que costumava.
Sinto-me cansado ao fazer quase qualquer coisa.
Estou cansado demais para fazer qualquer coisa.

Meu apetite ndo esta pior do que de habito.

Meu apetite ndo é tdo bom quanto costumava ser.
Meu apetite esta muito pior agora.

N&o tenho mais nenhum apetite.

N&o perdi muito peso, se € que perdi algum ultimamente.
Perdi mais de 2,0 Kg.
Perdi mais de 5,0 Kg.



20)

21)
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3 — Perdi mais de 7,0 Kg. N
Estou deliberadamente tentando perder peso, comendo menos: SIM () NAO ()

0— N&o me preocupo mais que o de habito com minha saude.

1 - Preocupo-me com problemas fisicos como dores e aflicbes ou perturbacdes no
estdbmago ou prisao de ventre.

2 — Estou muito preocupado com problemas fisicos e é dificil pensar em outra coisa que
n&o isso.

3 — Estou tdo preocupado com meus problemas fisicos que ndo consigo pensar em outra
coisa.

0— Na&o tenho observado qualguer mudanca recente em meu interesse sexual.
1 - Estou menos interessado por sexo que costumava.

2 — Estou bem menos interessado em sexo atualmente.

3 — Perdi completamente o interesse por sexo.
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ANEXO |

\ UHIVER‘S!ID#DE FEDERAL DE MINAS GERAIS U F m G
1| PROGRAMA DE POS-GRADUAGAQ EM GIENCIAS DA SAUDE - INFECTOLOGIA E
MEDICINA TROPICAL =
ATA DA DEFESA DE TESE DA ALUNA
ALINE CRISTINA DE SOUZA

Realizou-se. no dia 27 de fevereiro de 2015, &5 14:30 horas, na sala de”
teleconferéncia - 1% andar .din Hospital das Clinicas, da Universidade Federal de
Minas Gerais, a 131* defesa de lese, intitulada “Coenga de Chagas @ acidenle
vascular encefalico: impacto sobre 3 funcionalidade, gualidade de vida e efeilos da
reabilitagio”, apresentada por ALINE CRISTINA DE SOUZA, nimero de registro
2011655620, graduada no curso de FISIOTERAPIA, como requisito parcial para a
ohtengéio do grau de Doutor em CIENCIAS DA SAUDE - INFECTOLOGIA E
MEDICINA TROPICAL, & seguinte Comisséo Ex;mhadura: Profa. Maria do Carmo
Pargira Munes - Orientador {UFMGY. Profa. Lidiane Aparecida Pereira de Sousa
{Newton Paiva), Prof. Jamary Oliveira Filho (UFBA), Prof Francisco Javier Carod-
Artal (Raigmore Hospital, Invemess, UK), Profae. Luci Fuscaldi Teixsira-Salmela
{UFMG), Prot(a). Ghristina Danielli Coelho M Faria (UFMG).

A Comissio considerou a tese:
Hl Aprovada

{ ) Reprovada

Finalizados os trabathos, foi lavrada a presenta ata dque, lida e aprovada, vai

assinada pelos membros da Comiss#o.
Belo Horizonte, 27 de fevereiro de 2015.
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FOLHA DE APROVACAO

“Doenga de Chagas e acidente vascular encefélico: impactc sobre a
funcionalidade, qualidade de vida ¢ efeitos da reabllitagio”

ALINE CRISTINA DE SOUZA

Tese submetida 4 Banca Examinadora designada pelo Colegiade, como mquiéim para
obtenglio do grau de Dowtor em Ciéncias da Satde, pelo Programa de Pos-Graduaglo em
CIENCIAS DA SAUDE - INFECTOLOGIA E MEDICINA TROPICAL.

Aproveda em 27 de fevereiro de 2015, oela banca constituida pelus membros:
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