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MONTEIRO, Fabiane Ferreira. Capacidade funcional, qualidade de vida e gasto
energético em atividades diarias de pacientes em pdés-operatério tardio de
cirurgia bariatrica e portadores de obesidade grau Ill. 2016. 109 f. Tese
(Doutorado em Ciéncias da Saude) — Universidade Estadual de Londrina, Londrina,
2016.

RESUMO

Introducédo: Individuos obesos apresentam alteragdes importantes em sua
capacidade funcional (CF), qualidade de vida (QV) e gasto energético (GE); porém,
poucos estudos avaliaram esses desfechos em obesos submetidos a cirurgia
bariatrica (CB). Objetivos: Determinar a validade e a reprodutibilidade do teste de
AVD-Glittre para a avaliacdo da CF em individuos com obesidade grau Ill e em pés-
operatorio tardio de CB. Adicionalmente, avaliar a CF, QV e GE destes individuos e
compara-las com a de individuos controles. Métodos: Foram incluidos 63
individuos, sendo 21 em pdés-operatério tardio de CB (PO) (5 homens, 41+11 anos,
IMC=28+4 kg.m™, 42+3 meses p6s-CB), 21 com obesidade grau Ill (OB) (5 homens,
44+9 anos, IMC=44+6 kg.m?) e 21 controles pareados ao grupo PO por género,
idade e IMC (CT) (5 homens, 42+12 anos, IMC=27+6 kg.m?). Para determinar a
reprodutibilidade do teste de AVD-Glittre, 0 mesmo foi realizado em duplicata, com
intervalo de 30 minutos. Os métodos critério utilizados para a validacdo do teste
foram: um questionario de qualidade de vida (SF-36) e duas atividades de
caminhada. Os individuos responderam ainda a um questionario de dados pessoais
e foram avaliados quanto a sua composicédo corporal (bioimpedéancia elétrica), CF
(teste de AVD-Glittre e AVD-Glittre Modificado) e GE (SenseWear Armband).
Resultados: Tanto o coeficiente de correlacdo intraclasse (OB: r=0,91; PO: r=0,89;
p<0,0001) quanto os graficos de Bland-Altman demonstraram alta concordancia
entre o primeiro e o segundo teste. No entanto, o efeito aprendizado variou entre
8,8% e 11,8% e houve diferenca significativa entre o teste-reteste. Correlacdes de
moderada a alta foram encontradas com os métodos critério, demonstrando a
validade do teste. O Grupo OB apresentou pior QV em todos os dominios do SF-36
(p<0,05) e pior CF avaliada pelo AVD-Glittre (OB=224+76; PO=143+39 e
CT=118+17 segundos, p<0,0001). Adicionalmente, o grupo OB demonstrou maior
GE total durante o AVD-Glittre, porém, 63% do tempo gasto foi considerado como
em atividade leve (com baixo gasto caldrico). No AVD-Glittre modificado, o grupo OB
apresentou pior funcionalidade nas atividades subir/descer degraus, mover objetos
de prateleiras e sentar-se/levantar-se do que os grupos PO e CT (p<0,05). Nas
atividades de caminhada (com e sem carga), a diferenca foi entre os grupos OB e
PO versus CT. Conclusfes: O teste de Glittre é um instrumento valido e
reprodutivel para avaliar a CF de pacientes obesos e em pos-operatorio de CB. No
entanto, dois testes sdo necessarios para uma correta avaliacdo. Além disso, o
grupo OB apresentou pior CF, pior QV e maior GE total quando comparado aos
grupos PO e CT. O grupo PO demonstrou funcionalidade similar ao grupo CT em
todas atividades, exceto na caminhada. O GE foi similar entre os grupos PO e CT
durante todas as atividades funcionais.

Palavras-chaves: Obesidade. Cirurgia bariatrica. Atividade motora. Aptidao fisica.
Andlise fisica. Atividades cotidianas. Metabolismo energético.



MONTEIRO, Fabiane Ferreira. Physical function, quality of life and energy
expenditure during daily activities in post bariatric surgery patients and in
obese grade Ill individuals 2016. 109 p. Thesis (Doctoral degree in Health
Sicneces) — Universidade Estadual de Londrina, Londrina, 2016.

ABSTRACT

Background: Obese individuals have significant impairments in their physical
function (PF), quality of life (QoL) and energy expenditure (EE); however, few studies
evaluated this outcomes in obese individuals after bariatric surgery (BS). Purpose:
To determine the validity and reproducibility of the Glittre ADL-test to evaluate PF in
obese grade Ill and post-BS subjects. Adicionally, to evaluate PF, QoL and EE in
daily activities of these subjects and compare it with matched control individuals.
Methods: Sixty-three subjects were included: 21 post-BS patients (PO) (5 men, 41 +
11 years, BMI = 28 + 4 kg m?, 42 + 3 months post-BS), 21 with grade Ill obesity
(OB) (5 men, 44 + 9 years, BMI = 44 + 6 kg m™) and 21 controls matched to PO
group by gender, age and BMI (MC) (5 men, 42 + 12 years , BMI = 27 + 6 kg.m™). To
test the reproducibility of the Glittre ADL-test, it was performed twice (30-minute
interval). As criterion methods for the validation process, patients answered a QoL
guestionnaire (SF-36) and performed two walking activities. Subjects also answered
a personal data questionnaire and were subsequently evaluated for their body
composition (bioelectrical impedance analysis), QoL (SF-36), PF (Glittre and
Modified Glittre test) and EE (SenseWear Armband). Results: High intraclass
correlation (OB: r=0.91; PO: r=0.89; p<0.0001) and good Bland & Altman agreement
between the first and the second test were found in both groups. However, learning
effect ranged between 8.8% and 11.8% and significant test-retest differences
occurred. The test was valid for both groups (moderate-to-high significant
correlations with the criterion methods). In comparison to PO and MC, OB had worse
QoL in all domains of the SF-36 (p<0.05) and worse PF evaluated by the Glittre ADL-
test (OB=224+76 seconds; PO=143+39 seconds e MC=118+17 seconds, p<0.0001).
OB had higher total EE during Glitte ADL-test, however, 63% of the time spent was in
light acticity (low caloric expenditure). In the modified Glittre, the OB group had worse
PF in activities up/down stairs, move objects from shelves and sit/stand up from a
chair than the PO and MC groups (p <0.05). In walking activities (with and without
load), the difference was between OB and PO versus MC groups. Conclusions:
Glittre ADL-test is valid and reproducible to evaluate PF of obese and post-BS
subjects. However, two tests are required for accurate assessment. Moreover, the
OB group has worse PF, QoL and spent higher total EE to perform the activities
when compared to PO and MC groups. The PO group showed similar functionality to
the MC group in all activities except in the walking. EE was similar between the PO
and MC groups during all functional activities.

Keywords: Obesity. Bariatric surgery. Motor activity. Physical fithess. Physical
analysis. Activities of daily living. Energy metabolism.
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1 INTRODUCAO

A obesidade tem se tornado um dos maiores desafios para a saude publica
nas ultimas décadas, tanto em paises desenvolvidos quanto naqueles em desenvolvimento,
atingindo proporcdes epidémicas e aumentando exponencialmente ano apds ano . Esta alta
prevaléncia € um dos principais fatores da grande procura pela cirurgia bariatrica (CB), sendo a
derivacdo gastrica em Y de Roux (DGYR) a mais comumente realizada *. Varios estudos ja
demonstraram a efetividade da CB para a perda de peso e a reducdo das comorbidades *°, no
entanto, alguns pacientes submetidos ao procedimento cirdrgico podem apresentar uma perda
de peso insuficiente ou até mesmo voltar a ganhar peso e readquirir comorbidades ®’. A raz&o
deste possivel insucesso nao é totalmente elucidada e estima-se que mudancas nos habitos
alimentares e uma vida fisicamente mais ativa possam contribuir para a obtencdo de melhores
resultados 5.

A obesidade esta intimamente relacionada a diversas limitagées fisicas como
osteoartrite, degeneragdes osteoarticulares, varizes de membros inferiores, além de alteragdes
cardiorrespiratérias, genito-urinarias e renais '>'2. Todas estas alteragdes contribuem para uma
reducdo da capacidade funcional desses individuos '. Apesar de muitos destes problemas
serem resolvidos ou melhorados com a CB, ainda ndo se sabe se apds a estabilizacdo da
perda de peso, estes pacientes recuperariam a sua capacidade funcional (CF). A capacidade
funcional é considerada a habilidade fisica e mental do individuo em realizar atividades
instrumentais do seu cotidiano, garantindo sua autonomia '*. Sabendo-se que a redugdo da CF
esta fortemente relacionada a uma pior qualidade de vida (QV) e maiores dificuldades para

realizar as atividades de vida diaria (AVD) ">

, Sua adequada avaliagao € importante nesses
pacientes.
Existem dois principais métodos para se avaliar a CF: questionarios e testes

de performance funcional. Os mais frequentemente utilizados s&do os questionarios. No entanto,
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apesar de ser um método mais barato e de facil administracdo, existem algumas desvantagens
associadas a esse método "', entre as quais podemos destacar a interferéncia da capacidade
cognitiva, memoria ou status psicolégico na resposta ao questionario, ou ainda a autopercepcéao
superestimada '®. Ja os testes de performance funcional avaliam a CF de modo objetivo. Alguns
estudos avaliaram a funcionalidade em pacientes no pré e pods-operatério de CB de modo
objetivo pelo teste de caminhada dos 6 minutos (TC6), e identificaram melhora significativa

11921 No entanto, este teste avalia a CF de

nesse desfecho apds o procedimento cirurgico
uma perspectiva Unica, envolvendo uma unica atividade da vida diaria que é a caminhada.

A fim de se avaliar a CF de forma mais integral, faz-se necessario que os
testes sejam abrangentes e incluam atividades diversas da vida cotidiana, incluindo trabalho
com os membros superiores e inferiores. Nao obstante, poucos estudos avaliaram a CF em
individuos obesos antes e apds a CB ?°. O teste de Glittre foi desenvolvido para suprir a
necessidade de um teste objetivo e mais representativo das atividades diarias. Ele avalia a CF
por meio da simulacéo de atividades cotidianas como caminhar, carregar peso, subir e descer
degraus, sentar-se e levantar-se e realizar atividades com os membros superiores. Foi criado
para avaliar a CF de pacientes com pneumopatias que, assim como os pacientes obesos,
apresentam importantes limitacdes fisicas 2. Entretanto, ainda no foi validado para pacientes
em pré e pos-operatoério de CB.

Outros aspectos a serem considerados apés a CB sdo as mudangas na
composicao corpérea e nas alteragdes metabdlicas. Devido a expressiva perda de peso, os
pacientes comumente apresentam importante redugdo de sua massa muscular, com
consequente reducdo do gasto energético em repouso (GER) ?***. Faria et al. > demonstraram
que a reducdo do GER em pacientes em pods-operatério de CB foi determinante para a
recuperacgao do peso perdido apds o procedimento cirurgico. Neste estudo, os pacientes que

mantiveram o peso tinham em média um GER em repouso de 260 Kcal/dia a mais do que os

pacientes que voltaram a ganhar peso %. Os componentes do gasto energético total (GET) s&o:
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gasto energético em repouso (GER), efeito térmico dos alimentos (ETA) e gasto energético em
atividade fisica (GEAF), sendo este Ultimo componente o mais facilmente modificavel %.
Estudos prévios comprovaram que apés a CB os individuos reduzem o seu GER %', no entanto,
ainda nao existem estudos que avaliaram e compararam o GE durante as atividades diarias de
pacientes obesos e em poés-operatorio de CB. Considerando que o principal determinante do
peso corpéreo € o balango entre o consumo calérico e do gasto energético, € fundamental
avaliarmos como se comporta o gasto energético nas atividades da vida diaria entre os obesos

antes e apods a CB.

2 REVISAO DE LITERATURA

2.1 Obesidade

A obesidade é um complexo problema de saude publica que gera sérios
problemas sociais, econémicos, fisicos e psicolégicos, acometendo tanto paises desenvolvidos
como subdesenvolvidos ?. Em 2014, um estudo realizado pela organizagdo mundial da saude
(OMS), demonstrou que a prevaléncia mundial de obesidade em adultos com 18 anos ou mais
foi de 13%, o que equivale a aproximadamente meio bilhdo de pessoas %. Este mesmo estudo
demonstrou ainda que o indice de massa corpdrea (IMC) é maior na populagdo que habita
paises de maior renda e que, nestes paises, a obesidade em homens foi maior que a das
mulheres; diferentemente do que ocorre nos paises de baixa renda, onde a maior prevaléncia
de obesidade foi no sexo feminino. No Brasil, a prevaléncia da obesidade estimada pela Vigitel
em 2014, foi superior a mundial, totalizando 17,9%, sendo a maior prevaléncia encontrada no
sexo masculino %°.

Como consequéncia de sua grande prevaléncia mundial, a obesidade acarreta
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um aumento substancial na utilizagdo dos recursos de saude gerando elevados custos
econbmicos, uma vez que constitui um importante fator para doengas cronicas e
incapacitantes®. Os custos da obesidade e suas consequéncias negativas para a satde foram
estimados entre 0,7% e 7,0% dos gastos nacionais com saude em todo o mundo *'. A
prevaléncia crescente, associada aos altos custos por ela gerados, faz com que esta seja
considerada um dos mais relevantes problemas de saude publica da atualidade.

Por definicao, a obesidade € conceituada como o excesso de gordura corporal
causado pelo desequilibrio entre o0 consumo energético e o gasto calérico, decorrente
primariamente de uma alta ingesta calérica alimentar e de baixos niveis de atividade fisica **. E
caracterizada como uma Doenca Cronica Nao Transmissivel, de etiologia multifatorial, resultado
da interagdo de fatores ambientais, genéticos, sociais, psicologicos, comportamentais,
econdmicos e culturais.

De acordo com o parametro determinado pela OMS, a obesidade é
classificada por meio do IMC, que é o peso corporal em quilogramas dividido pelo quadrado da
altura em metros (kg/m?). O IMC maior que 30 kg/m? é compativel com individuo obeso, que
pode ser classificado em: grau |, quando o IMC encontra-se entre 30 a 34,9 kg/m?; grau ll, entre
35 a 39,9 kg/m?; e grau Ill, acima de 40 kg/m? **. Com o aumento da obesidade grau Ill, alguns
autores sugerem que essa classificagéo seja acrescida dos termos superobesos, quando o IMC

estiver maior do que 50 kg/m?3*

e super-superobeso, para individuos com IMC maior do que 60
kg/m23°.

Apesar da OMS classificar a obesidade a partir do IMC, este indice néo define de
forma exata as variagdes de composicao corpérea, como quantidade de gordura e massa
magra corporal. Para a definicdo especifica da quantidade de gordura, outros métodos mais
especificos sdo necessarios. Segundo Martin e Drinkwater *°, as técnicas de avaliagdo de

composigao corporal podem ser divididas em diretas e indiretas. O método direto, apesar de

apresentar elevada precisdo, tem utilidade limitada, pois se baseia em analise realizada por
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dissecacgao fisica ou fisico-quimica de cadaveres. Dentre as técnicas indiretas, a analise de
bioimpedancia elétrica € um método simples, barato e amplamente utilizado na pratica clinica
em diversas populagdes. Consiste na determinagao da quantidade de gordura e massa magra
corporal (parcela do corpo excluida do tecido gorduroso), através da passagem de uma
corrente elétrica de baixa intensidade pelo corpo. Esta técnica também é capaz de estimar a
taxa metabdlica basal do individuo *’. No entanto, a bioimpedancia mostra resultados confiaveis
em IMC até 34 kg/m2, podendo ocorrer erros de medicdo acima desse indice. A analise de
bioimpedancia em pacientes com sobrepeso e obesidade deve ser cautelosa, pois tende a
subestimar a porcentagem de gordura do corpo quando esta € maior do que 25% em homens e
33% em mulheres .

O diagnostico de obesidade por qualquer um dos métodos disponiveis é de
extrema relevancia pela alta prevaléncia de comorbidades associadas. Doengas
cardiovasculares e metabdlicas como a hipertensao arterial sistémica, diabetes mellitus tipo 2,
dislipidemias, doengas coronarianas, além de alguns tipos de cancer como célon, mama, rins,
vesicula biliar e endométrio estdo intimamente relacionadas com a obesidade *°. Ainda em
decorréncia do excesso de peso, podemos destacar a presenga de doengas
osteomioarticulares como fibromialgias, artrites, algias e artrose de coluna vertebral, joelhos e
tornozelos. A jungao de todos esses fatores contribui para que o paciente apresente baixa
capacidade de exercicio e de atividade fisica na vida diaria ***°. Em paralelo a todas estas
complicacbes, a obesidade também leva a diversos problemas psicossociais assim como a

deterioragdo da qualidade de vida destes individuos *'.

2.2 Tratamento cirurgico da obesidade

Segundo o Consenso Bariatrico publicado pela Sociedade Brasileira de

Cirurgia Bariatrica *?, as cirurgias da obesidade ou cirurgias bariatricas sd0 um conjunto de
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técnicas cirurgicas destinadas a promocgéo de reducédo ponderal e ao tratamento de doencgas
que estdo associadas e/ou que sdo agravadas pela obesidade. E o principal recurso terapéutico
para os casos de obesidade grau lll, ou ainda naqueles individuos com grau |l e comorbidades
de dificil controle clinico. Proporciona reducdo da mortalidade e melhora de comorbidades
clinicas, como se demonstrado em um estudo observacional de dez anos de seguimento 4

A cirurgia para tratamento da obesidade deve ser cogitada somente para
aqueles pacientes que ja esgotaram as tentativas de tratamentos convencionais (clinicos) e que
ndo obtiveram sucesso na perda ou manutengao satisfatéria do peso. Sendo uma cirurgia de
grande porte e associada a possiveis complicagbes durante ou apdés o procedimento, é
indispensavel que o paciente passe por uma avaliagdo criteriosa que analise os riscos e os
beneficios da técnica. As indicagdes preconizadas pela Associacao Brasileira para o Estudo da

Obesidade e da Sindrome Metabdlica constam na tabela 1.

Tabela 1 - Critérios de indicagao para cirurgia bariatrica
Adultos com IMC = 40 kg/m? sem comorbidades (Nivel de evidéncia A)
Adultos com IMC = 35 kg/m? com uma ou mais comorbidades associadas (A)
Resisténcia aos tratamentos conservadores realizados regularmente ha pelo menos dois
anos (dietoterapia, psicoterapia, tratamento farmacoldgico e atividade fisica) (A)
Motivagao, aceitacdo e conhecimento sobre os riscos da cirurgia (A)
Auséncia de contraindicagdes (A)
Fonte: Associagao Brasileira para o Estudo da Obesidade e da Sindrome Metabdlica (Abeso).
Diretrizes Brasileiras de Obesidade. 3% Ed. Sdo Paulo. 2009.
Em 2015, o Conselho Federal de Medicina publicou no Diario Oficial da Unido a
Resolugado n° 2.131/15 que aumenta o rol de comorbidades para indicagdo de cirurgia bariatrica
em pacientes com indice de massa corporal entre 35 kg/m? e 40kg/m2 Agora, além de

comorbidades como diabetes tipo 2, apneia do sono, hipertensao arterial, dislipidemia, doenca
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coronaria, osteoartrites, consta na nova resolugdo a inclusdo de doencas cardiovasculares
(infarto do miocardio, angina, insuficiéncia cardiaca congestiva, acidente vascular cerebral,
hipertensdo e fibrilagdo atrial, cardiomiopatia dilatada, cor pulmonale e sindrome de
hipoventilagdo), asma grave nao controlada, osteoartroses, hérnias discais, refluxo
gastroesofagico com indicacdo cirurgica, colecistopatia calculosa, pancreatites agudas de
repeticdo, esteatose hepatica, incontinéncia urinaria de esforco na mulher, infertilidade
masculina e feminina, disfuncao erétil, sindrome dos ovarios policisticos, veias varicosas e
doencga hemorroidaria, hipertensao intracraniana idiopatica, estigmatizacao social e depresséo.
Além das comorbidades, a Resolugao também apresenta alteracbes na idade minima para a
realizacao da operagdo. Antes pacientes entre 16 e 18 anos podiam fazer a cirurgia, desde que
a relagao custo/beneficio fosse analisada. Agora, foi acrescido ao texto a presenga de um
pediatra na equipe multidisciplinar. Em menores de 16 anos a cirurgia sera permitida somente
em carater experimental e dentro dos protocolos do sistema CEP/Conep (Comissao Nacional
de Etica em Pesquisa).

As contraindicagcbes para CB determinadas pela OMS podem ser absolutas ou
relativas e incluem: causas enddcrinas trataveis de obesidade, dependéncia de alcool ou
drogas ilicitas, doencas psiquiatricas graves sem controle, risco anestésico e cirurgico
classificado como ao minimo ASA-IV (avaliagdo pré-anestésica para a classificagdo das
condicbes fisicas e psicoldgicas do paciente previamente ao ato cirdrgico) e pacientes com
dificuldade de compreender os riscos, beneficios, resultados esperados, alternativas de
tratamento e mudancas no estilo de vida requeridas com a CB *°.

As cirurgias bariatricas podem ser divididas em cirurgias restritivas e mistas,
conforme a tabela 2. As cirurgias restritivas sao caracterizadas pela redugéo da capacidade
gastrica, levando a menor ingestao energética. Ja nas cirurgias mistas, a modificacao ocorre no
estdmago e no intestino, tendo, portanto ndo somente a maior sensacao de saciedade como

também a alteracdo absortiva dos nutrientes *.



21

Tabela 2 - Técnicas cirirgicas e suas classificagoes
Restritivas Bandagem gastrica
Gastrectomia vertical
Gastrectomia vertical com bandagem

Balao intragastrico

Predominantemente Derivagbes gastricas em Y de Roux com ou sem anel de contencao
restritivas

Predominantemente Derivacdo biliopancreatica com gastrectomia horizontal com ou sem
mal absortivas preservacao gastrica distal

Derivacéao biliopancreatica com gastrectomia vertical e preservagao
pilérica

Fonte: Sociedade Brasileira de Cirurgia Bariatrica e Metabdlica. Consenso Bariatrico, 2008.

A cirurgia de derivagdo gastrica em Y-de-Roux € a técnica de CB mais realizada
atualmente no mundo todo e tem sido destaque devido a sua elevada eficiéncia e baixa
morbimortalidade **°. O método consiste na reducdo da capacidade gastrica para um volume
de aproximadamente 20 ml. O estbmago remanescente, assim como o duodeno e os primeiros
50 cm de jejuno, ficam permanentemente excluidos do transito alimentar. O pequeno
reservatorio gastrico é entdo anastomosado a uma alga jejunal isolada em Y (dai a origem do
nome, sendo Roux o cirurgido criador da técnica) e seu esvaziamento limitado por um anel de
silicone, colocado 5,5 cm distal a transicao esofagogastrica e 1,5 cm proximal a anastomose
gastrojejunal, reduzindo o didmetro da luz gastrica para 12 mm. As secre¢des provenientes do
estdbmago e do duodeno exclusos desembocam no jejuno por uma anastomose de 100 cm a
159 cm abaixo do reservatério, distancia que ir4 depender do IMC do paciente (Figura 1) *°.

Com este procedimento a ingestdo de carboidratos simples pode ocasionar a chamada
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sindrome de dumping, caracterizada por nauseas, vomitos, rubor, dor epigastrica e sintomas de
hipoglicemia. Esta sindrome desempenha um papel importante na manutencdo da perda de
peso, porém, tende a ser tempo-limitada. A DGYR apresenta resultados mais consistentes em

4749 sendo maior

longo prazo, com uma perda média de excesso de peso corporal de 60-75%
no primeiro ano de pés-operatdrio. Apos este periodo, a taxa de emagrecimento torna-se menor

e normalmente ocorre estabilizacdo apds 18 a 24 meses *°.

Reservatorio
.,

FIGURA 1 - Gastroplastia com derivagao gastrojejunal em Y de Roux.
Fonte: (http://www.sbcb.org.br/cbariatrica.asp?menu=1)

O sucesso da cirurgia é avaliado por meio da perda de peso obtida e da redugao
das comorbidades associadas. A avaliagdo da perda ponderal é usualmente feita pelo
percentual do excesso de peso perdido, sendo estabelecida como sucesso a redugdo de no
minimo 50% do excesso de peso °. Valores de IMC menores do que 35 kg/m? para individuos
com IMC pré-operatdrio menor que 50 kg/m? também sao indicativos de sucesso. No caso de
individuos superobesos, espera-se que no pds-operatorio seja atingido IMC inferior a 40 kg/m>.

Quanto a redugao de comorbidades, Buchwald et al. 3 realizaram uma metandlise

que demonstrou que de 989 pacientes incluidos, 83,7% tiveram o quadro de diabetes mellitus
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tipo 2 resolvido apds 2 anos de cirurgia e cerca de 78% apresentaram melhora nos quadros de
hipertensao arterial sistémica e dislipidemias, reduzindo assim, o risco associado a eventos
cardiovasculares. Do mesmo modo, um estudo realizado no Brasil com pacientes que
realizaram DGYR, verificou que este procedimento cirargico foi capaz de reduzir
significativamente comorbidades associadas a obesidade, como diabetes mellitus tipo 2,
dislipidemias e hipertensdo arterial sistémica °'.

Apesar de todos os beneficios da CB, o sucesso definitivo do procedimento
cirargico depende de um acompanhamento sistematico realizado no pré e pds-operatorio.
Aspectos clinicos, comportamentais e bioquimicos devem ser constantemente avaliados por
uma equipe multidisciplinar. Além disso, a mudanc¢a nos habitos de vida, adotando um estilo
mais saudavel é fundamental para a manutengao dos ganhos decorrentes da cirurgia. Diversos
estudos ja comprovaram que o aumento da prevaléncia de reganho ponderal ocorre em
individuos com maior tempo de pds-operatério *. Portanto, habitos de vida saudaveis e o
tempo de pods-operatorio sao elementos fundamentais na determinagdo do resultado do

tratamento.

2.3 Capacidade funcional no pré e pés-operatério de cirurgia bariatrica

A capacidade funcional é considerada a habilidade fisica e mental do individuo
em realizar atividades instrumentais do seu cotidiano, garantindo sua autonomia * Quando
esta capacidade esta prejudicada ou limitada, a qualidade de vida também é afetada ™.

A obesidade esta associada a diversas alteracbes mecanicas que resultam em
importantes limitagdes fisicas. Osteoartrites, artralgias em tornozelos, quadris e coluna lombar,
varizes em membros inferiores, sensacao de “pernas pesadas” sdo algumas das alteragdes

54,55

agravadas pelo excesso de peso Além das alteracbes fisicas, alguns estudos

demonstraram também que a baixa capacidade cardiovascular foi um dos fatores limitantes na
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capacidade de exercicio destes pacientes. Esta alteracdo pode ser decorrente do aumento da
resisténcia vascular periférica, sobrecarga nas camaras cardiacas esquerdas e/ou alto consumo
de oxigénio em relagdo a individuos com peso normal *. O acimulo de tecido adiposo na
regiao toracica e abdominal também repercute na reducédo da mobilidade da parede do térax e
do musculo diafragma, fazendo com que a complacéncia toracica seja reduzida e o trabalho
respiratério aumentado, causando reducdo do volume pulmonar e da ventilagao pulmonar 8.
Sabe-se que ser fisicamente ativo no dia-a-dia é fundamental para a prevengao
de doencas cardiovasculares, melhora das condi¢cdes respiratérias e manutengdo do peso
corporal *°. No entanto, devido as limitagdes associadas a obesidade, estudos demonstraram
que estes individuos apresentam estilo de vida sedentario e redugao no seu desempenho fisico,
refletidos pelo maior consumo maximo de oxigénio durante atividades fisicas, maior nivel de
exaustao, menor velocidade de caminhada, por conseguinte, menor tolerancia ao exercicio 40,
Apods a CB, a maior parte dos individuos apresenta redugao importante do peso;
no entanto, poucos estudos avaliaram a CF destes pacientes. Em um estudo de reviséo
publicado em 2015 sobre o efeito da CB na capacidade funcional de individuos obesos *°, os
autores concluiram que todos os estudos analisados demonstraram melhora na CF apds o
procedimento cirdrgico. Somente em um estudo nao foi possivel observar melhora na
velocidade em subir degraus e no teste de sentar-se e levantar-se de uma cadeira. °' Dos 9
estudos incluidos, 4 avaliaram a CF somente pelo TC6 "*'9%%%2 que é um teste que avalia o
quanto o paciente é capaz de caminhar em um corredor de 30 metros em um periodo de 6
minutos, e encontraram melhora significativa neste desfecho apdés 3 a 12 meses do
procedimento cirargico. Apesar de ser um teste muito utilizado TC6, o ndo avalia a CF de forma
ampla, uma vez que inclui somente a caminhada. No estudo de lossi et al. ¢, a CF foi avaliada
por meio do teste timed up-and-go (TUG). Este teste mensura o tempo que individuo gasta para
se levantar de uma cadeira, andar 3 metros, retornar até a cadeira e sentar-se novamente. A

avaliagao foi realizada no pré e apdés 12 meses do procedimento cirurgico. Os outros quatro
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estudos 21,61,64,65

incluiram mais de um teste para avaliar a capacidade fisica, no entanto,
nenhum deles incluiu atividade de membro superior e a avaliagado pos-operatéria foi realizada
no maximo apos 12 meses do procedimento cirdrgico. Sabe-se que a estabilidade da perda de

peso ocorre somente apds 18 a 24 meses apos a cirurgia e que a CF avaliada por estes

estudos ainda pode ser modificada.

Para avaliar a CF e a realizacio de atividades diarias de uma forma mais ampla
e abrangente, o teste de AVD-Glittre 22 foi desenvolvido. O Glittre é um teste simples, barato e
de facil execugao que foi criado para avaliar pacientes com doengas pulmonares cronicas e
limitagbes fisicas relevantes. Por ser um teste global ele inclui diversas atividades que sao
realizadas no cotidiano e que simulam movimentos tanto de membros superiores como de
membros inferiores; sao elas: caminhar, caminhar carregando um peso, subir e descer degraus,
levantar-se e sentar-se de uma cadeira e mover objetos de algumas prateleiras. Sendo assim,
este teste pode ser considerado um protocolo mais representativo das atividades funcionais.
Apesar deste teste nunca ter sido utilizado em individuos com obesidade ou em pés-operatdrio
de cirurgia bariatrica, ele parece ser bastante util para avaliar as limita¢des caracteristicas desta

populagio.

24 Gasto energético no pré e pés-operatorio de cirurgia bariatrica

Os componentes basicos do balango energético incluem o gasto energético e a
ingesta caldrica. Para que ocorra a mudanga no peso corporal essas duas variaveis nao podem
ser equivalentes. Somente quando o gasto energético for maior do que a ingesta calérica € que
ocorrera redugédo no peso corporal. A ingesta cal6rica dos seres humanos ocorre por meio do
consumo de proteinas, carboidratos e gorduras. O gasto energético € composto pelo: gasto

energético em repouso (basal), que é a quantidade de energia gasta pelo organismo para a
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realizacao de suas funcgdes vitais; o efeito térmico dos alimentos, que esta relacionado com a
digestao, a absorcao e o metabolismo dos alimentos; e o gasto energético em atividade fisica,
que engloba as atividades fisicas do cotidiano e o exercicio fisico. Em individuos saudaveis, o
GER corresponde aproximadamente a 65% a 75% do gasto diario, o ETA entre 5% e 15% e o
GEAF de 15% a 25% *°.

A atividade fisica é reconhecidamente um fator fundamental para a perda e
manutencao do peso corporal, além de ser o Unico componente do GE que pode ser facilmente
modificavel . Em razdo disso, o GEAF tem ganhado grande destaque nos estudos sobre o
gasto energético para controle e manutencéo de peso corporal.

O GE pode ser avaliado de diversas formas. O método considerado como
padrdo-ouro para determinacdo dessa variavel € a agua duplamente marcada. Esta técnica
permite medir o GE sem a necessidade de modificagdo no cotidiano do individuo ou da fixacao
de dispositivos ao corpo. O individuo ingere uma dose de agua marcada com is6topos nao
radioativos de oxigénio e hidrogénio e o is6topo de oxigénio é eliminado do organismo
incorporado as moléculas de didxido de carbono e agua. Por sua vez, o is6topo de hidrogénio é
eliminado somente como agua. Assim, a diferenga na eliminagao entre esses dois isétopos
ingeridos simultaneamente pode predizer a producao de gas carbdnico e, indiretamente, o GE
%A agua duplamente marcada pode medir o GE total dos individuos por periodos entre uma a
duas semanas ®°. Porém, constitui um método caro e pouco utilizado. Além disso, nao permite a
avaliagao especifica do GEAF, que ¢é o principal fator modificavel do GE.

Um método utilizado para avaliar especificamente o GEAF é por meio de
questionarios, que sao instrumentos baratos e de facil execugao, entretanto muitos estudos ja
comprovaram que os individuos comumente superestimam seu GE °. Uma alternativa que vem
sendo muito utilizada para avaliar o GEAF sao os monitores de atividade fisica. Estes monitores
sao aparelhos relativamente baratos, de simples manuseio que sdo fundamentados no principio

da acelerometria. Consistem de dispositivos que sao fixados em partes especificas do corpo,
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capazes de medir os movimentos em até trés eixos corporais: anteroposterior, latero-lateral e
vertical. Este método possui a vantagem de possibilitar a avaliagdo do individuo em sua vida
cotidiana. O multisensor SenseWear Armband (SAB) € um monitor de atividade fisica pequeno,
leve e confortavel, utilizado no membro superior dominante do individuo. Por meio de respostas
galvanicas da pele (como temperatura e dissipagao de calor), o SAB é capaz de mensurar e
quantificar variaveis energéticas como o gasto energético total, a média de METs gastos em um
determinado periodo de tempo, nimero de passos e 0 tempo gasto em atividades de diferentes
intensidades (atividades de leve, moderada ou alta intensidade, a depender do numero de
METs gastos). Este monitor tem sido amplamente utilizado para avaliar o GEAF em diversas
populagdes, inclusive na de individuos obesos "®4%7"72,

Anteriormente a década de 90, acreditava-se que o individuo obeso apresentava
gasto energético menor do que individuos eutréficos, e que esta seria a principal causa da
obesidade "®. No entanto, grande parte dos estudos que avaliaram o GE na obesidade nesta
época, comparou o consumo alimentar diario com a estimativa do GE diario, reportada pelo
préprio paciente. Hoje, sabe-se que o consumo alimentar relatado pelo paciente é subestimado,
gerando uma subnotificagdo importante, com prevaléncia que varia entre 20% e 50% *. Assim,
a falta de veracidade nos inquéritos alimentares pode ter sido a causa pela qual grande parte
dos estudos concluiu que obesos tinham o GE diminuido.

Estudos mais recentes que avaliam o GE de modo objetivo, afirmam que
individuos obesos tém GET maior que de individuos eutréficos ">’®. No entanto, quando é
realizada a corregdo do GET pelo peso corporal ou pela quantidade de massa magra corporal
(MMC), esta diferenca desaparece, ou seja, 0 GET de individuos obesos se torna similar ao de
individuos eutréficos 779
A quantidade de MMC parece ser o principal preditor de um adequado GET e GER ®'.

Das et al., em seu estudo, demonstraram que a MMC é capaz de predizer 56% do GET e 63%

do GER %2, Apés a cirurgia bariatrica, ocorre uma expressiva alteragdo na composigdo corporal,
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com a redugdo tanto da gordura corporal como também da massa magra ®. Sabendo-se que a
MMC é um importante determinante do GE, é comum observarmos uma redugdo nos valores
desta variavel apés o procedimento cirirgico. Este fato pode ser de suma relevancia, ja que o
GER ¢ fundamental na perda e manutengao do peso pos-cirdrgico. Um estudo publicado por
Faria et al. ?° demonstrou que os pacientes que voltaram a ganhar peso apés 2 anos de cirurgia
possuiam GER 260 kcal/dia inferior aos que se mantiveram no peso adequado. No entanto,
poucos estudos avaliaram o GE apés a estabilidade de perda de peso nos pacientes apés a

CB, especialmente o GEAF.

2.5 Qualidade de vida no pré e pés-operatério de cirurgia bariatrica

A qualidade de vida (QV) foi definida pela OMS como sendo a percepg¢ao do
individuo sobre a sua posigcao na vida, dentro do contexto dos sistemas de cultura e valores nos
quais esta inserido e em relacdo aos seus objetivos, expectativas, padrées e preocupacdes **.
Ela é apresentada por trés aspectos basicos: a subjetividade, a multidimensionalidade e a
presenca de dimensdes positivas e negativas. E um amplo conceito de classificagéo afetado de
modo complexo pela saude fisica do individuo, estado psicoldgico, relacdes sociais, nivel de
independéncia e pelas suas relacbes com as caracteristicas mais relevantes do seu meio
ambiente.

A obesidade severa esta relacionada a diversas comorbidades, limitaces fisicas,
reducdo na expectativa de vida e também & piora na qualidade de vida ®¥%. Os candidatos a
cirurgia bariatrica sao particularmente afetados, e o desejo por uma melhora neste ultimo
desfecho é geralmente a maior motivagao para a realizagdo do procedimento cirdrgico ¥.

Uma revisdo sistematica recentemente publicada sobre o assunto 8 verificou que
candidatos a cirurgia bariatrica apresentam uma redug¢ao importante na sua qualidade de vida e

que apos o procedimento cirurgico ocorre uma melhora importante neste desfecho. Os autores
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relatam ainda que a melhora mais expressiva ocorre nos dois primeiros anos apos a cirurgia,
periodo onde ocorre uma grande reducao do peso, o que portanto, desperta grande satisfacao
nos pacientes. Apesar de ocorrer um declinio da QV apéds este periodo, a maior parte dos
resultados é mantido. No entanto, os escores finais de QV permaneceram abaixo do esperado
para populagdo normal.

Os principais instrumentos utilizados para avaliar a QV sdo os questionarios. O
questionario Medical Outcome Study 36-ltem Short-Form Health Survey (SF-36) * é um
questionario genérico, que foi concebido para ser utilizado na pratica clinica e pesquisa. O

89-91

instrumento ja foi validado para varias populagdes e utilizado por varios autores como uma

ferramenta Util para avaliar a QV de individuos submetidos & CB "*2,

3 JUSTIFICATIVAS

A obesidade é um grave problema de saude publica que vem crescendo
exponencialmente em todo o mundo. Além das comorbidades associadas, essa condigdo impde
uma importante limitacdo da CF nesses individuos. Diversos estudos ja demonstraram que
pacientes obesos apresentam alteracbes fisicas que repercutem na dificuldade em realizar
atividades simples do dia-a-dia, como caminhar, levantar-se de uma cadeira ou subir degraus.
Todas estas limitagcbes fazem com que estes pacientes apresentem também problemas
emocionais e uma pior QV. A CB tem sido reconhecida por trazer diversos beneficios a estes
pacientes, como redugcao expressiva no peso corporal, melhora ou resolugdo das comorbidades
associadas e até mesmo melhora na QV. No entanto ainda ndo se sabe se pacientes em pos-
operatorio de CB, apds estabilizacdo da perda de peso, apresentam QV, CF e GE durante
atividades diarias similares a individuos pareados por género, idade e IMC que nunca foram

obesos. Os poucos estudos que avaliaram a CF no pds-operatério de CB, o fizeram apdés o



30

tempo maximo de 12 meses, o que nao reflete um resultado definitivo ja que ainda nao foi
atingido o periodo de estabilidade de perda de peso. Além disso, nenhum dos estudos incluiu
um grupo controle; portanto, ndo € possivel afirmar se estes pacientes voltam a apresentar uma
fungéo fisica esperada. Outra lacuna presente nos estudos até agora publicados é que a
maioria deles avaliou a CF utilizando-se somente de uma atividade, que é a caminhada e
nenhum deles incluiu atividades de membros superiores. O teste de AVD-Glittre, utilizado no
presente estudo, avalia a CF de uma forma ampla, incluindo atividades tanto de membros
inferiores como de membros superiores. No entanto, ainda nao se sabia se este teste era valido
e reprodutivel para individuos com obesidade e em pds-operatério de CB.

Apods a CB, concomitante a perda de peso corporal, os individuos apresentam
também uma reducdo importante da sua massa muscular. Com esta redugao, o GE em repouso
também é reduzido, dificultando a perda e manutengdo do peso no pds-operatério. Além da
pratica de exercicio fisico, ser fisicamente ativo no dia-a-dia é essencial para a manutencio do
equilibrio energético. Portanto, conhecer o comportamento do GE durante a execugao das
atividades diarias pode ser fundamental no controle do peso destes pacientes. Até o presente,

nao dispomos de dados na literatura que esclarecam essa questao.

4 OBJETIVOS

4.1 Objetivo Geral

e Avaliar a capacidade funcional, qualidade de vida e gasto energético

durante atividades diarias de pacientes no pds operatério de cirurgia bariatrica e compara-las

com as de individuos com obesidade grau Ill e um grupo controle.
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4.2 Objetivos especificos

o Estudar a validade e a reprodutibilidade do teste de AVD-Glittre para
estas populacoes.

o Estudar a relagao entre a capacidade funcional com o gasto energético,
qualidade de vida e composigdo corporal de individuos em poés-operatério tardio de cirurgia

bariatrica, portadores de obesidade grau Ill e um grupo controle.

5 MATERIAIS E METODOS

5.1 Recrutamento e termo de consentimento

Foi realizado um estudo transversal para o qual foram recrutados 65
individuos: 21 pacientes em pdés-operatorio de cirurgia bariatrica (entre 3 e 4 anos apés DGYR)
com estabilidade no peso corporal ha pelo menos 6 meses (grupo PO: 16 mulheres, 41+11
anos, IMC=28+4 kg.m?); 23 individuos obesos com indicagdo para CB de acordo com as

recomendacdes da organizagdo mundial da saude %

(grupo OB: 16 mulheres, 44+9 anos,
IMC=44+6 kg.m?); e 21 individuos controles, pareados ao grupo PO por género, idade e IMC
(grupo MC: 16 mulheres, 42+12 anos, IMC=27+6 kg.m?). Os pacientes do grupo PO foram
identificados por meio de uma lista fornecida pelo servico de estatistica do Hospital Universitario
da Universidade Estadual de Londrina (HU-UEL), Brasil, e também pelo Hospital Gastro Clinica
de Londrina, Brasil. A partir desta lista, os pacientes foram contactados e recrutados via contato
telefénico. Os individuos obesos foram identificados por meio de um banco de dados do HU-

UEL assim como de programas de obesidade das Unidades Basicas de Saude da cidade de

Londrina, Brasil. O contato e o recrutamento deste grupo foi semelhante ao grupo PO. Ja o
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grupo controle foi recrutado na comunidade, sendo convidados individuos pareados ao grupo
PO (por género, idade e IMC). Os critérios de exclusdo foram hipertensao arterial ou diabetes
mellitus mal controlada (hemoglobina glicada>8,5%), doengas hepaticas, renais, cancer,
doenca pulmonar ou cardiaca grave, doenca neurolégica, sindrome consuptiva, uso crénico de
corticoesteroide, doenga musculoesquelética ou limitagbes fisicas que impedissem o paciente
de realizar as atividades propostas pelo estudo.

Todos os participantes foram previamente comunicados sobre os objetivos e
procedimentos do projeto e, apds assinarem um termo de consentimento (Apéndice A)
passaram a fazer parte efetivamente da pesquisa. O estudo foi aprovado pelo Comité de Etica

em Pesquisa da Universidade Estadual de Londrina (Anexo 1).

5.2 Calculo da amostra

Visto que o desfecho principal do estudo foi a diferenga na CF (teste de AVD-
Glittre) entre o grupo pés-operatério e o grupo controle e levando em consideracao que essa
diferenga ainda nao foi estudada na literatura, o calculo de tamanho amostral foi feito com base
na diferenca entre esses grupos em uma variavel que refletisse a funcionalidade em diversas
outras populagdes, o TC6M. O valor esperado do TC6M em um grupo de adultos saudaveis
brasileiros é de 586 metros *, enquanto o valor esperado do TC6M em pacientes brasileiros no
pds-operatério tardio de cirurgia bariatrica é de 467,8 metros ?°, o que gera uma diferenca de
118 metros entre as duas populagdes. Levando-se em conta essa diferenca, um desvio padrao
de 106 metros conforme observado na populacdo saudavel *, um alfa de 0,05 (two-sided) e um
poder de 80%, seriam necessarios 14 individuos em cada grupo para demonstrar essa
diferenca. Para evitar ao maximo a chance de erro do tipo Il, aumentamos a amostra minima
em 50% e a estimamos em 21 individuos por grupo. Um calculo similar foi feito com base na

diferenga encontrada no TC6M de pacientes no pré e pés-operatério de cirurgia bariatrica %
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(TC6M 381,9 metros; desvio padrao 49,3 metros; mesmas caracteristicas de alfa e poder). Por
meio deste calculo, estimou-se que seriam necessarios 6 individuos em cada grupo para
mostrar diferenca estatistica. Portanto, optamos por manter a maior amostra calculada, ou seja,

21 individuos em cada grupo.

53 Amostra

Vinte e trés individuos foram incluidos no grupo OB, no entanto, dois foram
excluidos por apresentarem aumento expressivo da PA durante a realizacdo do teste de AVD-
Glittre. Nos grupos PO e MC foram incluidos vinte e um pacientes, sem exclusido. Portanto, os
resultados desta tese sao referentes a um total de sessenta e trés pacientes que completaram

todas as avaliagdes do estudo.

54 Protocolo de estudo

Todos os individuos incluidos nos estudos tiveram suas alturas e pesos medidos
(Filizola®, Sao Paulo, Brasil) e seus IMCs calculados. Em seguida, responderam a um inquérito
(Apéndice B) sobre informagbes pessoais como: presenga de comorbidades e dor, nivel
educacional, atividade profissional e pratica de exercicio fisico. Para obtencao das informagdes
referentes a presenca de comorbidades, o avaliador questionava se o paciente tinha ou ndo o
diagnéstico de certas comorbidades como diabetes, hipertensdo arterial, dislipidemia, e se esta
comorbidade estava sendo medicada ou ndo. No mesmo dia, a composicdo corporal,
capacidade funcional, qualidade de vida e gasto energético durante as atividades diarias

também foram avaliados.
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Capacidade Funcional

A capacidade funcional foi avaliada pelo teste de AVD-Glittre *°. Este é um teste
padronizado que consiste em carregar uma mochila nas costas (com 10% do peso corporal),
percorrendo um circuito com as seguintes atividades: a partir da posi¢cado sentada, o individuo
caminha em um percurso plano com 10 m de comprimento, interposto na sua metade por uma
caixa com dois degraus para subir e dois para descer (17 cm de altura x 27 cm de largura);
apos percorrer o restante do percurso, o individuo se depara com uma estante contendo trés
objetos de 1 kg cada, posicionados na prateleira mais alta (altura dos ombros), devendo entéao
mové-los, um por um, até a prateleira mais baixa (altura da cintura) e posteriormente até o
chao; entdo, os objetos devem ser recolocados na prateleira mais baixa e posteriormente na
prateleira mais alta; o individuo entao volta, fazendo o percurso ao contrario; imediatamente
apos reinicia outra volta, percorrendo o mesmo circuito (Figura 2). O teste termina quando o
paciente percorrer cinco voltas deste percurso. Os individuos foram orientados a realizar o teste
0 mais rapidamente possivel, e o tempo (em segundos) gasto para percorrer as cinco voltas foi
usado como desfecho principal. A frequéncia cardiaca (FC), pressao arterial (PA), saturacao
periférica de oxigénio (SpO,) e o indice de dispneia e fadiga (Escala de Borg Modificada)
(ANEXO 2) foram mensurados no inicio e no final do teste. Durante todo o teste o gasto
energético foi mensurado por um monitor de atividade fisica, descrito abaixo. Para avaliar a

reprodutibilidade do teste, o protocolo foi realizado duas vezes, com 30 minutos de intervalo

d- heh—

. —— 10m

entre eles.

L

FIGURA 2 — Teste de AVD-Glittre.
Fonte: Skumlien at al, Respir Med 2006.
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Para avaliar a capacidade funcional em cada uma das atividades propostas pelo
teste de AVD-Glittre, os pacientes foram submetidos a uma versao modificada deste teste. Esta
versao modificada incluiu as mesmas cinco atividades da versao original, realizadas por dois
minutos cada: caminhar em um corredor de 10 metros, caminhar em um corredor de 10 metros
carregando uma mochila (com um peso referente a 10% do peso corporal), levantar-se de uma
cadeira e sentar-se em outra, separadas por 1 metro, subir e descer de uma escada de dois
degraus e mover 3 objetos de 1 Kg cada de 3 prateleiras posicionadas na altura dos ombros,
quadris e chao *. As atividade foram realizadas em ordem aleatéria e o tempo entre o fim de
uma atividade e inicio da outra foi determinado pelo retorno da FC, PA e SpO, aos valores de
repouso. A FC, PA, SpO, e indice de dispneia e fadiga (escala de Borg modificada) também
foram avaliados no inicio e no término de cada atividade. Todas as atividades do AVD-Glittre
modificado foram filmadas por uma camara digital como método critério para a contagem do
numero de repeti¢des e da distancia percorrida em metros.

Gasto Energético

O monitor de atividade fisica Multisensor SenseWear Armband (SAB)
(BodyMedia Inc., Pittsburgh, PA, USA) foi utilizado para avaliar o gasto energético durante o
teste AVD-Glitte e o AVD-Glittre modificado. O SAB é um multissensor pequeno e leve (8,8 x
56 x 2,1 cm e 82 gramas), utilizado na regidao superior do brago direito (regido de triceps
braquial) (Figura 3). Ele é composto por um acelerémetro biaxial e sensores fisiolégicos que
estimam o gasto energético diario, por meio de algoritmos desenvolvidos pelo fabricante. As
variaveis utilizadas neste estudo foram: gasto energético total, média de equivalentes
metabdlicos e o tempo gasto em diferentes intensidades de atividade fisica (ex. tempo gasto em

95-97

atividades leves, moderadas e vigorosas) . Este monitor ja tem sido usado por outros

autores para avaliar o GE de pacientes obesos e em pds-operatério de cirurgia bariatrica

16;40;71;72
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FIGURA 3 — FOTO: Posicionamento do monitor de atividade fisica SenseWear Armband.

Qualidade de Vida

A versao em portugués do questionario Medical Outcomes Study 36 — Item Short
Form Health Survey (Anexo 3) %, mais conhecido como SF-36, foi o instrumento utilizado para
avaliar a qualidade de vida. O SF-36 € um questionario genérico, multidimensional, de facil
administracdo e compreensdo. Possui 36 itens, englobados em 8 componentes: capacidade
funcional, aspectos fisicos, dor, estado geral da saude, vitalidade, aspectos sociais, aspectos
emocionais e saude mental. O instrumento apresenta uma pontuagéo final de 0-100, no qual o
0 corresponde ao pior estado geral de saude e 100 ao melhor estado geral de saude. A
aplicagao do questionario foi mediada por um entrevistador.

Composicdo Corporal

A composicdo corporal foi avaliada pela bioimpedancia elétrica (BIA)
(Biodynamics 310®, Biodynamics Corp., Seattle, WA, USA), usando a técnica descrita por
Lukaski et al. *”. O individuo avaliado foi posicionado em decubito dorsal em uma cama de
material ndo condutivo, sem calgados, meias ou objetos metalicos e em posicdo confortavel e
relaxada. Os bragos permaneceram ligeiramente separados do tronco e as pernas separadas
com os tornozelos distantes, pelo menos, 20 centimetros. Antes da afericdao o individuo
avaliado foi orientado a nao ingerir alcool e cafeina 24 horas antes do exame; nao realizar

atividade fisica intensa 12 horas antes; ndo comer ou beber 4 horas antes; urinar pelo menos
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30 minutos antes; e nao interromper o uso dos seus medicamentos habituais. Foram utilizados
4 eletrodos na mao e no pé, a direita. As variaveis utilizadas para este estudo foram: massa
gorda e massa magra corporal em valores absolutos e relativos (%) e taxa metabdlica basal em

quilocalorias. O IMC foi calculado dividindo-se o peso pelo quadrado da altura.

5.5 Analise estatistica

A andlise estatistica foi realizada pelos programas estatisticos GraphPad Prism
6.0 (GraphPad Software, San Diego, CA, USA) e SPSS versao 14.0 (SPSS Inc., Chicago, IL). A
normalidade dos dados foi avaliada pelo teste de Shapiro-Wilk e a significancia estatistica
adotada foi de p<0,05.

As diferencas entre o primeiro e o segundo teste (reprodutibilidade) e as mudancgas pré
versus pos-operatério (no grupo PO) foram analisada pelos testes t Student pareado ou
Wilcoxon. Para a avaliagdo da concordancia entre os dois testes de AVD-Glittre, foram
utilizados o coeficiente de correlagao intraclasse (CCl) e o método de analise visual de Bland
and Altman. Para a validagao do teste de AVD-Glittre foram utilizados os coeficientes de
correlagdo de Pearson ou Spearman. Os mesmos coeficientes também foram utilizados para
correlacionar a capacidade funcional com o gasto energético, composi¢ao corporal e qualidade
de vida. As comparagdes entre os grupos OB, PO e CT, foram feitas por meio dos testes
ANOVA ou Kruskal-Wallis, seguidos dos seus respectivos pos-testes (Bonferroni para variaveis

paramétricas e Dunn para nao paramétricas).



38

6. RESULTADOS

6.1 Artigo Cientifico 1 (submetido ao periodico Obesity Surgery)

VALIDITY AND REPRODUCIBILITY OF THE GLITTRE ADL-TEST IN OBESE AND POST-

BARIATRIC SURGERY PATIENTS

Manuscript type: Original Contribution

Fabiane Monteiro; MSc

1. Laboratério de Pesquisa em Fisioterapia Pulmonar (LFIP), Departamento de Fisioterapia,
Universidade Estadual de Londrina (UEL), Londrina, Parana, Brazil

2. Programa de Doutorado em Ciéncias da Saude, Universidade Estadual de Londrina (UEL),
Londrina, Parana, Brazil

E-mail: fabimonteiro_fisio@yahoo.com.br

Diego A. N. Ponce; Bachelor of Physioterapy (PT)
1. Laboratério de Pesquisa em Fisioterapia Pulmonar (LFIP), Departamento de Fisioterapia,
Universidade Estadual de Londrina (UEL), Londrina, Parana, Brazil

E-mail: dponce087@gmail.com

Humberto Silva; Bachelor of Physioterapy (PT)
1. Laboratério de Pesquisa em Fisioterapia Pulmonar (LFIP), Departamento de Fisioterapia,
Universidade Estadual de Londrina (UEL), Londrina, Parana, Brazil

E-mail: humsilva@hotmail.com



39

Alexandre F. Carrilho; Ph.D.
1. Programa de Doutorado em Ciéncias da Saude, Universidade Estadual de Londrina (UEL),
Londrina, Parana, Brazil

E-mail: carrilho@sercomtel.com.br

Fabio Pitta; Ph.D.

1. Laboratério de Pesquisa em Fisioterapia Pulmonar (LFIP), Departamento de Fisioterapia,
Universidade Estadual de Londrina (UEL), Londrina, Parana, Brazil

2. Programa de Doutorado em Ciéncias da Saude, Universidade Estadual de Londrina (UEL),
Londrina, Parana, Brazil

E-mail: fabiopitta@uol.com.br

Corresponding Author:

Dr. Fabio Pitta

Departamento de Fisioterapia — CCS, Hospital Universitario de Londrina
Rua Robert Koch, 60 — Vila Operaria, 86038-350 — Londrina, Parana, Brazil.
Phone.: +55 43 3371 2288; Fax: +55 43 3371 2459.

E-mail: fabiopitta@uol.com.br

Running head: Glittre ADL-test and obesity

Acknowledgements: FP is a researcher supported by CNPq (National Council for Scientific and

Technological Development), Brazil.



40

Abstract

Background: Obese and post-bariatric surgery (BS) subjects often present limitations in
physical functioning (PF). Glittre ADL-test is a simple and useful way to evaluate this outcome. It
includes functional activities such as rising from a chair, lifting, carrying weights and bending
over, and was never studied in the obese population. This study aimed to determine the validity
and reproducibility of the Glittre ADL-test to evaluate PF in obese and post-BS subjects.
Methods: Twenty-one post-BS patients (3-4 years post-surgery) (16 women, 41+11 years,
BMI=28+4 kg.m™) (group PO) and 21 obese individuals (16 women, 44+9 years, BMI=44+6
kg.m?) (group OB) were included. For the reproducibility analysis, the Glittre ADL-test was
performed twice, with a 30-minute interval. As criterion methods for the validation, subjects
performed two walking tests and answered a health-status questionnaire (SF-36). Results: High
intraclass correlation (OB: r=0.91 and PO: r=0.89; p<0.0001 for both) and good Bland—Altman
agreement between the two tests were found in both groups. However, learning effect was
11.5% for OB and 11.8% for PO and significant test-retest differences occurred. The test was
valid for both groups (moderate-to-high significant correlations with the criterion methods).
Conclusions: Glittre ADL-test is valid and reproducible to evaluate PF of obese and post-
bariatric surgery subjects. However, due to the large learning effect, two tests are required for

accurate assessment.

Key-words: obesity, motor activity, physical fithess, physical analysis, activities of daily living
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INTRODUCTION

Obesity is closely related to impairments in physical function (PF) and in the performance
of activities of daily living (ADL) [1]. This is mainly due to the impairments resulting from
excessive weight (e.g., cardio-respiratory limitations) or mechanical complications (e.g.,
osteoarthritis, joint pain, varicose veins, skin friction and urinary incontinence) [2]. Despite most
of these problems are commonly counteracted and reversed by bariatric surgery (BS), the
scientific literature has not clearly elucidated yet if patients submitted to successful BS return to
normal performance of their ADL as performed by healthy matched subjects. Since an adequate
PF is essential for weight loss and maintenance, a tool that effectively evaluates ADL
performance is needed.

The Glittre ADL-test is a simple, practical, easy to administer, safe and inexpensive test
which assesses activities that simulate functional tasks. In addition to ambulation, this test
includes functional activities such as rising from a chair, lifting, carrying weights and bending
over [3]. Unlike other PF tests, these tasks include activities using both lower and upper
extremities which address the need for a more representative objective assessment of function
in people with obesity. This test was originally developed to evaluate functionality of patients
with pulmonary problems which lead to significant physical limitations [4]. Since obese
individuals are also susceptible to important reduction in their PF, the Glittre-ADL test might be a
useful and representative tool for this population. Therefore, the aim of this study was to
determine the validity and reproducibility of the Glittre ADL-test to evaluate PF in obese and

post-BS subjects.
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MATERIALS AND METHODS

A total of 44 patients were included: 23 obese individuals (inclusion criteria: indication for
BS according to World Health Organization recommendations) [5] (OB group: 16 women, 44+9
years, BMI=44+6 kg.m™) and 21 post-BS patients (inclusion criteria: between 3 and 4 years after
Roux-en-Y Gastric Bypass [RYGB]) with stable weight for at least 6 months) (PO group: 16
women, 41+11 years, BMI=28+4 kg.m™). Post-BS patients were recruited from a list provided by
the statistical service of Hospital Universitario da Universidade Estadual de Londrina (HU-UEL),
Brazil, and by Hospital Gastro Clinica de Londrina, Brazil. Subjects from OB were identified,
contacted and recruited based on consultation to the databank of HU-UEL and on participation
in other projects conducted with obese individuals in the city of Londrina, Brazil. Exclusion
criteria were presence of uncontrolled high blood pressure or diabetes mellitus (glycated
hemoglobin >8.5%), liver or kidney disease, cancer, pulmonary diseases and severe
cardiomyopathies, neurologic diseases, wasting syndrome, chronic use of corticosteroids,
musculoskeletal diseases or physical limitations that could hinder the subjects’ performance in
the proposed tests. The study was approved by the institutional Ethics Committee and each
participant provided written informed consent to participate.

Glittre ADL-test [4] is a standardized test which evaluates ADL performance during
activities of the upper and lower limbs. In this test, subjects are instructed to rise from a chair
and walk 10 meters, ascending and descending 2 steps about mid-way along that distance, until
reaching a 2-level shelf. The shelves are positioned at the subject’s shoulder and waist height.
The subject then moves 3 cartons, each weighing 1 kg, from the upper to the lower shelf and
then to the floor. The sequence is reversed so that each carton is returned to the lower and to
the upper shelf before the subject walks back and returns to the starting position sitting at the
chair. At that moment the subject sits down and immediately rises to begin the next lap. The test

ends in the exact moment when the subject completes the 5" lap. Furthermore, patients wear a
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backpack filled with 10% of their body weight during the test. Subjects are instructed to perform
the test as quickly as possible, and the time (in seconds) spent to complete the 5 laps is used as
outcome. A more detailed description and graphic depiction of the protocol can be found
elsewhere*. In order to evaluate the reproducibility of the test, protocol was performed twice with
a 30-minute interval. Heart rate (HR), peripheral oxygen saturation (SpO,), blood pressure (BP)
and Borg scores (0-10) for dyspnea and fatigue were measured before and after each test.

As a criterion for the validation process of the Glittre ADL-test, patients performed two
walking tests: walking on the level and walking on the level carrying a backpack (10% of their
body weight). Subjects were instructed to walk for two minutes, as quickly as possible, in a 10
meters corridor. The primary outcome was the walking distance, in meters. These walks were
performed in random order, and time between the end of one walk and the beginning of the
other was determined by the return of HR, BP and SpO, to resting values, since these variables
were also measured before and after each walk. Validity was also tested by correlating Glittre
ADL-test performance with results from the physical functioning domain of a health status
questionnaire, the Item Short Form Health Survey (SF-36), [6] which was also used as criterion
method. The SF-36 is a multidimensional and generic questionnaire, easy to administer and
understand. It includes questions about 8 health concepts. Its physical functioning domain asks
respondents to report limitations on ten mobility activities, such as walking specified distances,
carrying groceries and bathing or dressing.

Statistical analysis was performed using the GraphPad Prism 6.0 (GraphPad Software,
San Diego, CA, USA) and the SPSS version 14.0 (SPSS Inc., Chicago, IL) programs. The
Shapiro-Wilk test was used to check for normal distribution. According to normality in data
distribution, comparison and correlation between test-retest were performed using the paired
Student T or Wilcoxon test and the Pearson or Spearman coefficient, respectively. Agreements
between the first and second Glittre ADL-test were also evaluated by the intraclass correlation

coefficient (ICC) and the Bland-Altman method. Moreover, in order to study the validity of the



44

Glittre ADL-test, correlations with the walking tests and physical functioning domain of the SF-36
were tested by Pearson or Spearman coefficients, once again according to the normality in data

distribution. A significance level of p<0.05 was adopted.

RESULTS

Twenty-one patients in PO (4213 months post-BS) and twenty-three patients in OB were
included. However, 2 patients from OB group were excluded for presenting marked increase in
blood pressure during the tests. The anthropometric characteristics of the two groups are

described in Table 1.

Reproducibility

Results from the test-retest are presented in Table 2. The correlation and the ICC
between test 1 and 2 were high for both groups. The good agreement between the two tests is
also illustrated in the two groups by the Bland—Altman plots (Figure 1). The bias (mean
difference between the two paired means) was 29 seconds (upper limit = 109 and lower limit = -
51) for OB and 19 seconds (UL = 64 and LL = -25) for PO.

Despite the high correlation and ICC between test-retest, there was a 29.1 (95% CI 10.4
— 47.8) seconds decline in Glittre ADL-time from test 1 to 2 for the OB group and 19.3 (95% CI
9.0 — 29.5) seconds for PO group (p<0.001 for both groups), expressing respectively 11.5% and
11.8% of learning effect. In the OB group, all patients reduced their time spent to perform the
second test in comparison to the first test. In the PO group, 2 subjects increased, 1 maintained
and 18 reduced their time spent in the second Glittre test. No difference was found in HR, BP,

SpO, and Borg scores between the two tests in any group.
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Validity

Table 3 shows that the Glittre ADL-test presented moderate to high correlations with
results from the walking tests (with or without load) and the self-reported physical functioning
SF-36 domain. Further correlations of the test with age, gender, BMI and HR are also shown in

Table 3.

DISCUSSION

This study showed that the Glittre ADL-test is a valid and reproducible measure of
physical function for subjects with severe obesity and post-BS subjects. This is the first study in
the scientific literature to investigate the validity and reproducibility of the Glittre ADL-test for
obese and post-BS patients. Since obese and post-BS commonly present marked impairment in
their PF, it is important to have a valid and reproducible test which is simple, useful, low cost and
easy to administer and also evaluates PF in an objective and practical way.

To the authors’ best knowledge, until now, the only PF tests that had their validity and
reproducibility tested for obese patients are the six-minute walking test (6MWT) and the Shuttle
walking test [7-9]. However, these tests include only one daily activity (i.e., walking). Despite the
fact that the Glittre ADL-test was developed for patients with chronic obstructive pulmonary
disease (COPD), it includes simple daily activities which evaluate physical impairments that are
also typical for obese patients. Activities such as walking carrying a backpack, up and
downstairs, sit and rise for a chair, squat and performing activities with the upper limbs, which
are included in the Glittre ADL-test, are capable of manifesting the physical limitations of obese
subjects (e.g., joint pain, balance disturbance, slow walking and osteoarthritis).

To evaluate the Glittre ADL-test reproducibility, care was taken that subjects performed

the two tests under similar conditions of initial HR, BP, SpO, and exertion. According to the high
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ICC and the good Bland and Altman agreement, the Glittre ADL-test shown to be a reproducible
tool to be used with obese and post-BS subjects. However, since learning effects were
respectively 11.5% and 11.8% and the differences between test 1 and 2 were significant, a
second test is necessary. Patients with pulmonary disease presented a similar learning effect,
ranging between 7% and 17% [4;10]. Larsson et al., in a reproducibility study of the 6MWT in
obese subjects, also showed a significant increase in the second test in comparison to the first
test, corroborating to the current standards for the 6MWT, which highlight the strong evidence of
a learning effect for the 6BMWT and recommend that two tests should be performed when the
6MWT is used to measure change over time [11].

Besides being reproducible, the Glittre ADL-test was shown to be also a valid test for the
subjects evaluated in this study. Until now there is no gold standard test for the evaluation of PF,
and therefore the most commonly used tools are walking tests and self-reported PF by
questionnaires. As an example, in order to validate the Glittre test for patients with COPD,
Skumlien et al. correlated ADL-time with 6-minute walking distance (r=-0.82) and ADL
questionnaires (r=0.06 to 0.43). In the present study, moderate-to-high negative correlations
between walking distance (with or without workload) and time spent for completion of the Glittre
ADL-test for OB and PO groups were found. Self-reported physical function (by the SF-36) was
moderately correlated with the Glittre ADL-test results in obese and post-BS subjects, which also
demonstrated the test's validity in both groups.

As a study limitation it is worthwhile to mention that, to the validation process, two walks
of 2 minutes each were used instead the 6WMT, the most commonly used PF test. However,
similarly to the 6MWT, patients were instructed to walk as fast as possible in a corridor, which
resembles the 6MWT design. In fact, the evaluation of content validity was a challenge, since no
gold standard exists for functional status.

In conclusion, this study demonstrated that the Glittre ADL-test is a valid and

reproducible test to evaluate ADL performance of obese and post-BS subjects. However, due to
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the learning effect, at least two tests are required for an accurate evaluation in these

populations.
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Figure 1: Bland-Altman plots depicting the agreement between two tests of Glittre ADL-

test in obesity (OB) and post-operative (PO) groups.
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FIGURE 1: Bland-Altman plots depicting the agreement between two tests of Glittre ADL-test in

obesity (OB) and post-operative (PO) groups.
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Table 1. Patients’ characteristics and anthropometric profile of obesity (OB) and post-

operative (PO) groups.

Characteristics OB PO P
(n=21) (n=21)

Age (years) 44 + 9 41 + 11 0.48

Gender (F/M) 16/5 16/5 1

Weight (kg) 113 + 21 75+ 14 <0.0001*

BMI (kg.m?) 44 + 6 28+4 <0.0001*

Data are expressed as mean * standard deviation

F = female; M = male; BMI = body mass index; * P < 0.05
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Table 2. Reliability of the Glittre ADL-test in obesity (OB) and post-operative (PO) groups.

Glittre 1 (s) Glittre 2 (s) P r (Cl) ICC
OB 216 (174-347) 186 (165-270) <0.001 0.95* (0.89-0.98) 0.91*
PO 142 (130-192) 131 (118-177) <0.001 0.87* (0.68-0.94) 0.89*

Data are expressed as median (25 — 75% percentile)
s = seconds; Cl = confidence interval; ICC = intraclass correlation coefficient

*P<0.05
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Table 3. Correlation coefficients between time spent in the Glittre ADL-test and other

variables in obesity (OB) and post-operative (PO) groups.

Glittre Time  walking  walking with PF age gender BMI iHR fHR
(s) (m) backpak (m) (SF-36) (years) (F/M) (kg.m?) (bpm) (bpm)

OB (r) - 0.88* -0.91* -0.60* 0.45° -0.59 0.26 -0.26  -0.25

PO (r) - 0.58* - 0.68* -0.60* 0.37* -0.18 0.30* -0.04 -0.62%

PF = physical functioning; SF-36 = Short Form Health Survey; F = female; M = male; BMI =
body mass index; iHR = initial heart rate; fHR = final heart rate.

*P<0.05
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Abstract

Background/Objectives: The study aimed to evaluate physical function (PF), quality of life
(QOL) and energy expenditure (EE) during activities of daily living in post-bariatric surgery (BS)
patients compared with obese individuals with BS indication and matched controls; and to study
the correlations of PF with EE, QOL and body composition in these subjects.
Subjects/Methods: Sixty three subjects were included in the study: 21 post-BS patients (3 to 4
years post- Roux-en-Y gastric bypass) with stable weight for at least 6 months (16 women,
41+11 years old, BMI=28+4 kg.m?) (group PO); 21 obese individuals with BS indication (16
women, 44+9 years old, BMI=44+6 kg.m?) (group OB); and 21 controls matched to PO by
gender, age and BMI (16 women, 42+12 years old, BMI=27+6 kg.m?) (group MC). PF was
objectively assessed by the Glittre and Modified Glittre Activities of Daily Living (ADL) tests. QOL
(SF-36), EE (activity monitoring during ADL) and body composition (bioelectrical impedance)
were assessed. Results: OB had worse PF (evaluated by the Glittre ADL-test) compared to PO
and MC groups (OB=224176 seconds; PO=143+39 seconds and MC=118+17 seconds;
p<0.0001). The same was observed for QOL (p<0.05 for all SF-36 domains). OB had also higher
total EE in the Glittre ADL-test; however, 63% of the activity time was in low intensity EE. In the
Glittre modified protocol, OB had worse performance than PO and MC when walking
up/downstairs, rising/sitting in a chair and moving objects in shelves. In the three groups, better
PF was moderately-to-strongly correlated with lower percentage of fat mass, physical functioning
(SF-36) and lower EE during ADL. Conclusions: Post-BS patients have better PF, QOL and
perform activities under lower total EE than obese subjects, very similarly to matched controls. In
these subjects, better PF is associated with better body composition, QOL and lower EE during

ADL.

Key-words: Obesity, Bariatric Surgery, Motor Activity, Physical Fitness, Physical Analysis,

Activities of Daily Living, Energy Metabolism.
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INTRODUCTION

Obesity has become one of the most challenging public health problems in developed as
well as developing countries, reaching epidemic proportions in the last decades (1;2). The low
efficiency of clinical treatment and the high associated morbidity have resulted in the widespread
indication of bariatric surgery (BS), mainly the Roux-en-Y gastric bypass technique (RYGB) (3).
Many studies have strongly demonstrated the effectiveness of BS in both weight loss and co-
morbidities control (4;5); however, some patients submitted to BS may experience insufficient
post-surgical weight loss or even weight regain over the years (6;7). The reasons for this are not
fully elucidated; nevertheless, the available data suggest the persistence of physical inactivity
may contribute to that (8;9). In this context, we could also speculate if the low physical activity
supposedly found in some post-BS patients, mainly who were submitted to any degree of anti-
absorptive technique, could be caused by surgery related nutritional deficiency. Otherwise,
obese individuals often present marked impairment in their physical function (PF, or
functionality), and this is closely related to poorer quality of life (QOL) and more pronounced
difficulties in performing activities of daily living (ADL) (10;11). Thus, another challenge after BS
is to improve PF, specially the habit of becoming more active in daily life in order to optimize the
positive surgical results.

Self-reported questionnaires to measured physical activity and calorie intake in obese
individuals have been proved to be inaccurate methods due to the common under or
overestimate perception (12;13). Therefore, the option to assert PF is performance-based
objective tests such as the six-minute walking test (6MWT), which is the most frequently used.
Many studies evaluated PF by the 6BMWT in obese patients before and after BS and showed a
significant improvement after the surgical procedure (14-17). However, the 6MWT evaluates PF
from a single perspective (i.e., involving just one daily activity: walking). Nevertheless, in order to

fully elucidate one’s functionality, it would be useful to provide a wider perspective and evaluate
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daily activities other than only walking. The Glittre ADL-test was developed to address the need
for a more representative objective assessment of function, using ADL-like activities which
involve rising from a chair, lifting and carrying weights and bending. This test was originally
developed to evaluate functionality in patients with pulmonary disorders and significant physical
limitations (18).

Another challenge faced by post-BS patients are metabolic changes. Due to large weight
loss, patients also have significant loss of lean body mass and decrease in total energy
expenditure (EE) (19;20). Studying patients post-BS, Faria et al. (21) showed that resting EE
reduction contributed to weight regain and also found that patients who maintain weight loss
after BS had resting EE around 260Kcal/day higher than those who failed to maintain their
weight loss. Considering that weight maintenance derives from the balance between energy
intake and EE, components of total daily EE such as resting metabolic rate, thermic effect of
food and spontaneous and planned physical activity are important variables in this equation,
especially physical activity, the only modified variable (22). However, to the best of our
knowledge, until now no study has analyzed the EE during ADL in post-BS patients, compared
to obese individuals not submitted to BS and matched controls.

The aim of this study was to evaluate PF, QOL and EE during ADL in post-BS patients (3
to 4 years after RYBG) and compare with severely obese individuals not submitted to BS and
matched control individuals. We also intend to study the correlations of PF with EE, QOL and

body composition in these subjects.

SUBJECTS AND METHODS

Study patrticipants

Sixty five subjects were included in the study: 21 post-BS patients (between 3 and 4

years after Roux-en-Y gastric bypass) with stable weight for at least 6 months (PO group: 16
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women, 4111 years old, body mass index (BMI)=28+4 kg.m?); 23 obese individuals with BS
indication according to World Health Organization recommendations (23) (OB group: 16 women,
4449 years old, BMI=44+6 kg.m™); and 21 control individuals, matched to PO group by gender,
age and BMI (MC group: 16 women, 42+12 years, BMI=27+6 kg.m?). Post-BS patients were
recruited from a list provided by the statistical service of Londrina State University Hospital (HU-
UEL) and Londrina Gastro Clinica Hospital. OB group subjects were recruited from the databank
of HU-UEL or other obesity projects conducted in the Londrina area, whereas MC group
individuals were invited from the community. Exclusion criteria were presence of uncontrolled
high blood pressure or diabetes mellitus (glycated hemoglobin >8.5%), liver or kidney disease,
cancer, pulmonary diseases and severe cardiomyopathies, neurologic diseases, wasting
syndrome, chronic use of corticosteroids, musculoskeletal diseases or physical limitations that
could hinder the subjects’ performance in the proposed tests. The study was approved by the
institutional Ethics Committee and each participant provided written informed consent to

participate.

Assessments

PF, QOL, EE during ADL and body composition were assessed in a single day. An
interview was also performed to obtain personal information about the presence of co-
morbidities and drug use, pain complaints, educational level, work-related and physical-related
characteristics.

Physical function was estimated by the Glittre ADL-test (18), a standardized test which
uses ADL activities that involve rising from a chair, lifting, carrying and bending. Briefly, subjects
were instructed to rise from a chair and walk 10 meters, ascending and descending 2 steps
about mid-way along that distance, until reaching a 2-level shelf. The shelves are positioned at
the subject’s shoulder and waist height. The subject then moves 3 cartons, each weighing 1 kg,

from the upper to the lower shelf and then to the floor. The sequence is reversed so that each
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carton is returned to the lower and to the upper shelf before the subject returns to the starting
position sitting at the chair. At that moment the subject sits down and immediately rises to begin
the next lap. The test ends when a subject completes 5 of these laps. Furthermore, individuals
wear a backpack filled with 10% of their body weight during the test. Subjects are instructed to
perform the test as quickly as possible, and the time spent to complete the 5 laps is used as
outcome. Heart rate (HR), peripheral oxygen saturation (SpO,), blood pressure (BP) and Borg
scores (0-10) for dyspnea and fatigue were measured before and after the test. Energy
expenditure was also measured during the test with the activity monitor as described below. The
protocol was performed twice with a 30-minute interval, and the shortest duration was used for
the analysis.

In order to access PF and EE in each circuit activity, subjects were submitted to a
modified version of the Glittre ADL-test (24). It included the same five activities described above,
but performed during 2 minutes each: walking on the level, walking on the level carrying a
backpack (10% of their body weight), rising from a chair and sitting in another chair positioned 1
meter across, walking up/downstairs (2 steps) and moving an object weighting 1 kg from
shelves. Activities were performed in random order, and time between the end of one activity
and the beginning of the next was determined by the return of HR, BP and SpO, to resting
values. HR, SpO,, BP and Borg scores (0-10) for dyspnea and fatigue were also measured
before and after the test. The protocol was concomitantly videotaped by a digital camera as
criterion method for walking distance, in meters or number of repetitions that the activity was
performed.

The multisensor SenseWear Armband (SAB) activity monitor (BodyMedia Inc.,
Pittsburgh, PA, USA) was used to evaluate EE during the Glittre ADL-test and the Modified
Glittre ADL-test. The SAB is a lightweight (80 g) activity monitor worn on the triceps brachial bulk
of the dominant arm. The device estimates EE based on a biaxial accelerometer and physiologic

sensors which detect galvanic skin response, heat flux, and skin temperature in a
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manufacturer’s algorithm. The SAB can measure and quantify the levels, calculated on the basis
of metabolic equivalent (MET), and duration of real metabolic physical activity, steps, sleep, and
lifestyle (24-26). The SAB has already been used in obese and post-BS patients for measuring
EE (11;27-29). For this study, variables assessed were total energy expenditure (TEE) in
calories, average METs (spent during the activity) and the duration of activities performed in
different intensity (e.g., time spent in light, moderate and vigorous intensity) in absolute and
relative (%) values.

Quality of life was assessed by the Portuguese version of the Medical Outcomes Study
36 - Item Short Form Health Survey (SF-36) (30). Body composition assessment was performed
by bioelectrical impedance (BIA) (Biodynamics 310®, Biodynamics Corp., Seattle, WA, USA),
using the technique described by Lukaski et al. (31). Assessed variables were fat mass and fat

free mass in absolute and relative (%) values and basal metabolic rate in kilocalories.

Statistical Analysis

As the main outcome of this study is the difference in PF (Glittre ADL-test) between the
PO, OB and MC groups, and taking into account that this difference has not been studied in the
literature, sample size calculation was carried out according to difference between these groups
in a variable which reflects the PF in several other populations, the 6MWT. The expected value
of the 6MWT in a group of healthy Brazilian adults is 586 meters (32), whereas in the post-BS
Brazilian individuals it is 467.8 meters (16). Therefore, the expected average difference between
the two populations is 118 meters. Taking into account this difference, a standard deviation of
106 meters as noted in the healthy population (32), an alpha of 0.05 (two-sided) and a power of
80%, 14 individuals are calculated for each group to reach this difference. In order to minimize
the chance of type | error, we increased the minimum sample size by 50% and estimated the
sample in at least 21 subjects per group. A similar calculation has done based on the difference

in the 6MWT of subjects assessed pre and post-BS (16) (difference in 6MWT: 381.9 meters;
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standard deviation 49.3 meters; same characteristics as alpha and power). This calculation
estimated that it takes six individuals in each group to reach statistical difference. Therefore, we
chose to keep the larger sample calculated, i.e., 21 individuals in each group.

Statistical analysis was performed using the GraphPad Prism 6.0 (GraphPad Software,
San Diego, CA, USA) program. The Shapiro-Wilk test was used to check for normal distribution.
According to normality in data distribution, comparisons between groups were performed using
ANOVA or the Kruskal-Wallis test, followed by a post-hoc test (Bonferroni or Dunn, respectively).
Similarly, in order to compare changes between pre and post-BS in PO, the Student T paired or
Wilcoxon tests were used. Correlations were studied using the Pearson or Spearman coefficient,
once again according to the normality in data distribution. A significance level of p<0.05 was

adopted.

RESULTS

Twenty-one individuals were included in the PO (4213 months post-BS) and MC groups
and 23 individuals in the OB group. Two patients from OB were excluded for presenting marked
increase in blood pressure during the protocol. All patients in the PO group were succeeded in
losing weight after the BS (weight-loss equal to or greater than 50 percent of excess body
weight). The anthropometric characteristics are described in Table 1.

All subjects (100%) from the OB group had one or more co-morbidities: hypertension
(81%), musculoskeletal disorders (62%), dyslipidemia (48%), anxiety/depression (33%) and
diabetes mellitus (24%); whereas in the PO and MC groups, co-morbidities were detected in
33% of the subjects (P<0.0001, OB vs PO and MC). The prevalence of co-morbidities
decreased significantly in the PO group after BS (95% before BS vs 33% after BS, P=0.0002) as
well as BMI reduced in average 15 Kg.m? after the surgery (437 Kg.m? to 28+4 Kg.m?

P<0.0001) in comparison to the self-reported pre-surgery BMI. Regarding regular physical
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activity practice, 33% of OB, 52% of PO and 38% of MC group self-reported to perform it
regularly (P=0.43). The maijority of patients from the OB and PO groups reported chronic
musculoskeletal pain (81% and 62%, respectively), while only 29% in the MC had that complaint

(P=0.003, OB vs MC).

Glittre ADL-Test

Physical function evaluated by the performance in the Glittre ADL-test was worse in OB
when compared to PO and MC (OB=224+76 seconds; PO=143+39 seconds; and MC=118+17
seconds; P<0.0001). OB group had higher TEE when compared to PO and MC (24110 calories;
1214 calories and 12+4 calories, respectively P<0.05). However, when taking into account the
EE by time, the OB spent 63% of the time in light activities (i.e., low energy expenditure), 37% in
moderate activities and no time in vigorous activities. On the other hand, PO spent 51% of the
time in light activities and 49% in moderate or vigorous activities, whereas MC spent 44% in light

activities and 56% in moderate or vigorous activities (P=0.02, OB versus MC).

Modified Glittre ADL-Test

When evaluating the Glittre activities separately in the modified protocol (performed two
minutes each), OB had worse performance than PO and MC when analyzing the activities
walking up/downstairs (OB= 22+6; PO= 3219 and MC= 347 repetitions), rising and sitting in a
chair (OB= 3047; PO= 4048 and MC= 4310 repetitions) and moving objects in shelves (OB=
8+2; PO= 1113 and MC= 1211 repetitions) (P<0.0001 for all activities), showing that in these
activities PO had similar PF in comparison to MC (Figure 1). Concerning walking activities, MC
showed significantly better results (with and without backpack) compared to OB and PO,
performing a larger walking distance (walking: OB= 140132; PO= 168+20; MC= 190+24 meters;
and walking with a backpack: OB= 138132; PO= 158124; MC= 182+26 meters; P<0.0001 for

both) (Figure 1). There was no statistical difference in walking performance between OB and
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PO. Furthermore, out of the five activities, OB showed significantly lower average METs in three
of them (walking up/downstairs, rising/sitting in a chair and moving objects up and down in
shelves). A statistical trend in the same direction was observed for the walking activities (with

and without backpack) (table 2).

Quality of Life
OB had lower quality of life according to all aspects of the SF-36 questionnaire (physical
and mental domains) when compared to PO and MC groups, whereas there were no differences

between PO and MC (table 3).

Correlations

Table 4 offers a detailed overview of the correlations between PF (assessed by the time
spent in the Glittre ADL-test) and other variables. PF was strongly correlated with the
percentage of fat mass in the 3 groups (r= 0.72 for OB and PO; and r= 0.82 for MC). PF showed
also moderate to strong correlations with all activities of Modified Glittre ADL-test in the 3 groups
(-0.58 = r < -0.91). PF also showed moderate correlations with physical functioning domain of

the SF-36 in OB and MC (r=-0.60 for both) and weaker correlation in PO (r= -0.33).

DISCUSSION

The main results of this study showed that patients evaluated 3-4 years post-BS had
better physical function and quality of life than obese individuals, and also were able to perform
activities of daily living under lower total EE similarly to matched controls in most outcomes.
Furthermore, in post-BS patients as well as in obese subjects and matched controls, better PF is
associated with lower fat mass, better QOL and lower EE to perform daily activities. This is the

first study to investigate the PF of obese and post-BS subjects using the Glittre ADL-test, which
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is simple, useful, low cost and easy to administer. This study is also unprecedented in assessing
energy expenditure during a protocol of these ADL in post-BS patients and also in including a
matched control group for this assessment, which contributed to determine whether post-BS
patients reach similar level of functioning and energy expenditure as their controls.

This study reported that 3 to 4 years after BS, patients had a mean decrease in BMI from
43+7 kg.m? to 28+4 kg/.m?, changing from class Ill obesity to be classified as overweight.
Literature shows that one year after BS, average BMI reduction is between 7 to 15 kg/.m, and
most of these patients are classified as overweight or class | obesity (10;14;16;33). As expected,
the basal metabolic rate of PO was approximately 20% lower than OB, reflecting significant
changes in body mass, specially the muscle reduction (34;35).

Obesity is related to impairment in the ability to perform physical daily activities. A study
published by Alley et al. (36) evaluated whether the association between obesity and disability
was modified over time, and they concluded that recent cardiovascular improvements were
accompanied by reduced disability and improved performance in ADL in this obese older
population. The functional limitation observed in obese individuals is mainly due to the
impairments resulting from excessive weight (i.e., cardio-respiratory or mechanical complications
such as osteoarthritis, joint pain, varicose veins, skin friction and urinary incontinence) (37). Most
of these problems are commonly counteracted and reversed by BS.

Compared to the numerous studies performed involving obese subjects, just a few
studies examined the PF of post-BS patients in an objective way and using diversified ADL.
Some studies have shown that PF assessed by the 6MWT significantly improve after BS, with
improvements ranging from 8.8% to 33.3% (14-17;38-40). However, this is a test which
assesses only one daily activity (i.e., walking). Three other studies evaluated PF (follow up from
3 to 12 months) by the timed up-and-go (TUG) test (38;40;41), which measures the time spent to
get up, walk 3 meters, turn around, walk back and sit down. These studies also found an

increase in PF after BS. Josbeno et al. and Miller et al. (17;42) evaluated PF by using the Short
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Physical Performance Battery, which consists of repeated chair stands, balance and 8 minutes
of walking and also showed that PF is improved after BS. However, the assessment of PF needs
to be expanded to include other ADL, containing activities with legs and arms. Therefore, PF
was evaluated in the present study by the time spent to perform a circuit including a few daily
activities (including upper limb activities as a novelty) and results also showed that PO had
better PF in comparison to OB. It is worthwhile to notice that the peak of weight loss after RYGB
occurs at 12-16 months and continues up to 1.5 - 2 years (43). It should be highlighted that this
is the first study to show that after 3 years of BS, post-BS patients were as functional as
individuals who were never obese. On the other hand, a limitation is that this protocol has never
been previously used in obese individuals in the scientific literature, and no reference values are
available.

When analyzing the performance of each activity included in the modified Glittre ADL-
test, PO and MC had similar results in walking up/downstairs, rising and sitting in a chair and
moving objects from shelves, and differed only for except for walking and walking with a
backpack, whereas OB had overall worse results than MC. These findings corroborate the
previous literature which shows that obese individuals have poorer performance in the transition
from sitting to standing positions (44;45), walk with a slower walking speed (44), have a reduced
aerobic capacity (44;46) and poorer body balance (47) compared to normal weight subjects.
Lyytinen et al. investigated the effects of BS on PF using a battery test composed not only by
6MWT and TUG but also by repeated sit-to-stand test, stair ascending and descending speed
tests (40). Almost all PF results improved in the post-BS follow-up assessment, with the
exception of the stair ascending speed test and repeated sit-to-stand test. It is possible that
there were no improvements in these tests because of the shorter follow-up time in the study by
Lyytinen et al., which was just 8.8 months. Moreover, unlike the present study, their sample was
composed by subjects still classified as obese (after BS) with an average of BMI=34 Kg.m? and

it is clear that lower BMI is closely related to the better PF (15).
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It is known that because obese patients have higher body weight, their EE is also higher
than normal weight individuals (48). Accordingly, OB patients in the present study had higher
total EE to perform the Glittre ADL-test than PO and MC, and this was due to a higher work to
move their body weight and longer time spent to perform the activities. However, in the Modified
Glittre ADL-test, they showed significantly lower average METs during the activities. The
explanation for this is likely that OB, due to their musculoskeletal limitations, performed the ADL
activities in lower speed and at fewer repetitions than PO and MC.

After weight loss due to the surgical procedure, the literature reported an important EE
decrease when assessed by a treadmill test (rest, self-selected and preset treadmill walking
speeds) (49;50). To the authors’ best knowledge, so far no study had yet evaluated the EE
during ADL in post—-BS patients. As result of this novelty, the present study is the first to show
that 3 to 4 years after surgery, in spite of lean body mass and energy expenditure reduction,
post-BS patients have similar EE behavior during ADL in comparison to matched controls.

Several studies showed that weight loss and reduction of comorbidities after BS were
able to significantly improve the quality of life of these patients (10;33;51;52). A good health and
personal image is the best resource for personal, social and even economic progress, which
strongly reflected in a better quality of life. In agreement with these findings, the present study
showed that PO had statistically better results in all domains of the SF-36 (both physical and
mental) when compared to OB. Furthermore, as previously described in the literature, the quality
of life of the PO and MC was similar, highlighting again the beneficial effects of the surgery (53).

One of the limitations of this study is that EE was assessed by the SAB, which is not the
gold standard for this purpose. However, several studies (11;27-29;54) have used this activity
monitor in obese and post-BS patients since it is a more simple and less costly tool than indirect
calorimetry. We also recognize that a longitudinal design (pre vs post-BS assessments) would
be ideal in order to evaluate the effects of surgery. However, the inclusion of an obese group

referred for BS and a non-obese group matched by BMI, gender and age may counteract this
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limitation by providing a frame for pre-surgical assessment and another frame for a post-surgical
“reference”, respectively.

In conclusion, post-bariatric surgery patients have better physical function, quality of life
and perform activities under lower total EE than obese subjects, very similarly to matched
controls. In these subjects, better physical function is associated with better body composition,

quality of life and lower EE during activities of daily living.
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Table 1. Patients’ characteristics and anthropometric profile of obesity (OB), post-

operative (PO) and matched controls (MC) groups.

Characteristics OB PO MC P
(n=21) (n=21) (n=21)

Age (years) 44 +9 41 £ 11 42 +12 0.48
Gender (F/M) 16/5 16/5 16/5 1
Weight (Kg) 113 £ 21* 75+ 14 75+ 20 <0.0001
BMI (Kg.m?) 44 + 6™ 28+ 4 27+6 <0.0001
Fat mass (%) 44 + 7* 31+6 32+8 <0.0001
Fat mass (Kg) 50 + 13* 23+7 27+ 15 <0.0001
Fat free mass (Kg) 62 + 15* 52+10 51113 0.002
Metablic rate (Kcal) 1936 + 434* 1565 + 318 1569 + 380 0.002

Data are expressed as mean * standard deviation

F = female; M = male; BMI = body mass index; * P < 0.05 versus PO and MC
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Table 2. Comparison of average METs spent during the 5 activities of the Modified Glittre

ADL-Test among obesity (OB), post-operative (PO) and matched controls (MC) groups.

OB PO MC P
Walking 281+071 321+062 3.43+0.92 0.06
Walking with a backpack 288+061 3.12+0.61 3.51+0.71 0.08
Up / Downstairs 211+045" 3.03+0.58 3.32+0.59 <0.0001
Rising / Sitting in chair 3.01£0.57* 403069 4.32+1.03 <0.0001
Moving objects in shelves 218+ 0.78* 3.02+x0.72 3.21+0.72 0.0007

Data are expressed as mean * standard deviation

* P <0.05 versus PO and MC
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Table 3. Differences in quality of life scores (SF-36) among obesity (OB), post-operative

(PO) and matched controls (MC) groups.

SF-36 Domains OB PO MC P
(n=21) (n=21) (n=21)
Physical Functioning 52 + 23* 80+ 23 84 + 15 <0.0001
Role-Physical 54 + 32* 88 + 22 85+ 24 0.0003
Bodly Pain 47 + 26* 70+ 25 78 + 21 0.0007
General Health 54 + 19* 84 +15 8121 <0.0001
Vitality 48 + 19* 72+ 21 63 + 24 0.002
Social Functioning 55 + 28* 110 £ 21 86 + 21 0.0004
Role-Emotional 48 + 42° 84 + 33 65 +40 0.01
Mental Health 55 + 28° 78 £ 19 66 + 22 0.01

Data are expressed as mean * standard deviation

* P <0.05 versus PO and MC

° P <0.05 versus PO



76

Table 4. Correlation coefficients between time spent in the Glittre ADL-test and other

variables in obesity (OB), post-operative (PO) and matched controls (MC) groups.

Glittre ADL-test time (seconds)

OB (r) PO (r) MC (r)
Age (years) 0.45* 0.37* 0.43*
BMI (Kg.m?) 0.26 0.30* 0.61*
Fat Mass (%) 0.72* 0.72¢ 0.82*
Walking (meters in the MGT) -0.88* -0.58* -0.83*
Walking with a backpack (meters in the MGT) -0.91* -0.68* -0.81*
Up / Downstairs (repetitions in the MGT) -0.82* -0.68* -0.74*
Rising / Sitting in chair (repetitions in the MGT) -0.63* -0.67* -0.61*
Moving objects in shelves (repetitions in the MGT) -0.79* -0.83* -0.70*
Physical Functioning (SF-36) -0.60* -0.33* -0.60*
TEE (calories) 0.60* 0.19 0.33*
Average METs -0.28 -0.45* -0.11
Sedentary (seconds) 0.50* 0.41* 0.19
Moderate (seconds) 0.26* 0.48* 0.21
Vigorous (seconds) - -0.61* -0.15*

MGT = Modified Glittre ADL-Test; sedentary = time spent in sedentary activity; moderate = time

spent in moderate activity; vigorous = time spent in vigorous activity.

*P<0.05
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7 CONSIDERAGOES FINAIS

A primeira contribuicdo deste estudo foi identificar uma ferramenta valida e
reprodutivel para a avaliacdo da capacidade funcional de individuos obesos e em PO de CB. O
teste de AVD-Glittre, por ser um teste abrangente, barato e de facil administracao, podera ser
muito Util em identificar de forma ampla e acurada a capacidade funcional desta populacao,
podendo vir a ser usado tanto para fins diagnésticos como para avaliar o efeito terapéutico.
Além disso, por ser um teste simples, sem necessidade de muitos recursos ou espaco fisico,
podera facilmente ser utilizado na pratica clinica.

Ainda por meio deste estudo foi possivel concluir que apesar de todas as
alteracdes fisicas e psicoldgicas decorrentes da obesidade, apds o procedimento cirurgico, os
pacientes que obtém sucesso na perda de peso, passam a ter funcionalidade para realizar
atividades cotidianas similar a de individuos controles. Do mesmo modo, possuem similar
qualidade de vida e gasto energético. ldentificou-se também que a capacidade funcional
apresenta importante relagdo com a composi¢cao corporal e com o0 baixo gasto energético
durante as atividades cotidianas.

Deste modo, fica clara a necessidade de se melhorar a fungéo fisica dos
pacientes que apresentam obesidade grau lll. Mudangas de habito de vida, assim como a
pratica regular de exercicio fisico através de uma prescri¢ao clinica individualizada e especifica
para esta populagao, podem contribuir para a obtencdo de um balango energético desejado. No
entanto, apesar da presente amostra de pacientes operados ter apresentado bons resultados
quanto a qualidade de vida, funcionalidade e gasto energético, ndo podemos desprezar as
diversas alteragdes decorrentes do procedimento cirdrgico e das possiveis sequelas osteo-mio-
articulares decorrentes da obesidade. A possivel perda de massa muscular e redugao do gasto

energético devem ser acompanhadas e tratadas para que o sucesso da cirurgia seja garantido.
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APENDICE A

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

Prezado(a) Senhor(a):

Gostariamos de convida-lo(a) a participar da pesquisa “PERFORMANCE FUNCIONAL E
GASTO ENERGETICO EM ATIVIDADES DA VIDA DIARIA DE PACIENTES EM POS-OPERATORIO
TARDIO DE CIRURGIA BARIATRICA”, que sera realizada no Hospital Universitario de Londrina. O
objetivo da pesquisa é avaliar a o desempenho fisico e o gasto energético em atividades do dia-a-dia de
pacientes que fizeram cirurgia bariatrica e comparar com pessoas que nao realizaram cirurgia bariatrica,
de mesmo sexo, idade e indice de massa corpodrea. Além disso, faremos também uma comparagdo com
individuos obesos, com indicagdo para realizagdo da cirurgia bariatrica. A sua participagdo é muito
importante e ela se daria da seguinte forma: inicialmente sera realizada uma avaliagdo da sua
composigao corporal para verificarmos o quanto de musculo e gordura tem em seu corpo; em seguida,
vocé respondera alguns questionarios para coletarmos alguns dados sobre vocé e sobre sua qualidade
de vida e; por fim, vocé fara algumas atividades (como caminhar, subir escadas, etc) para avaliarmos seu
desempenho fisico e seu gasto de energia em atividades do cotidiano. Nenhuma destas avaliagbes
oferecem riscos conhecidos durante sua execugdo. Mesmo os testes de atividades fisicas serdo
realizados em seu ritmo e por isso ndo representam risco para sua saude. Ainda assim, durante o teste
mediremos seus sinais vitais (estaremos atentos ao seu cansago) e se for identificada alguma alteragao,
interromperemos o teste e lhe ofereceremos assisténcia médica imediata. Gostariamos de esclarecer que
sua participagao é totalmente voluntaria, podendo vocé: recusar-se a participar, ou mesmo desistir a
qualquer momento sem que isto acarrete qualquer prejuizo a sua pessoa. Informamos ainda que as
informacgdes serdo utilizadas somente para os fins desta pesquisa e seréo tratadas com o mais absoluto
sigilo e confidencialidade, de modo a preservar a sua identidade. Com este trabalho, poderemos
descobrir se pacientes que fazem cirurgia bariatrica recuperam sua capacidade fisica e se seu gasto de

energia no dia-a-dia e se os resultados sdo parecidos ao de pessoas que nunca foram obesas. Além
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disso, poderemos identificar quais atividades fisicas geram maior gasto energético, ou seja, sdo mais
cansativas nesta populagdo. Caso a gente descubra que depois da cirurgia os pacientes ficam com sua
capacidade fisica prejudicada, esta tera que ser melhor trabalhada. Da mesma forma, se o gasto de
energia em atividades do dia-a-dia for reduzido, a atividade fisica precisara ser estimulada para que o
paciente ndo volte a ganhar peso no futuro. Informamos também, que o(a) senhor(a) ndo pagara nem
sera remunerado por sua participagdo. No entanto, caso o(a) senhor(a) necessite, o valor do transporte
para o local da pesquisa Ihe sera garantido. Caso vocé tenha duvidas ou necessite de maiores
esclarecimentos pode contatar a pesquisadora responsavel Fabiane Monteiro, no telefone 3371-2477, ou
procurar o Comité de Etica em Pesquisa Envolvendo Seres Humanos da Universidade Estadual de
Londrina, na Avenida Robert Kock, n® 60, ou no telefone 33712490. Este termo devera ser preenchido em

duas vias de igual teor, sendo uma delas, devidamente preenchida, assinada e entregue a vocé.

Tendo sido devidamente esclarecido sobre os procedimentos da pesquisa, concordo em

participar voluntariamente da pesquisa descrita acima.

Assinatura do Participante

Assinatura do Responséavel (Fabiane Ferreira Monteiro)

Londrina, ___ de de 20__.



APENDICE B

QUESTIONARIO DADOS PESSOAIS

1. DADOS DE IDENTIFICAGAO:

91

Nome:

Sexo: [l Fem. [] Masc. Data de nascimento: / Idade: ____ anos.
Naturalidade: RG:

Endereco: n° , bairro:

Cidade: , E-mail:

Contatos telefonicos: (res.):
Estado Civil: [ ]Solteiro[ ] Casado[ ] Separado/Divorciado[ ] Vitvo [] Outro:
Escolaridade:[ ] 1° grau[_] 2° grau[_] 3° grau [_] outro:

Profissao:

- ! (cel.):

[]completo [] incompleto

Periodo: [ _]Diurno [_]Noturno. Jornada diaria __horas

Meio de locomogéo até o trabalho:[] veiculo particular [] coletivo [1a pé [ outro:

Atividade fisica: []Sim [] N&o Se sim: Qual atividade:
Ha quanto tempo: Com que frequéncia:
Antecedentes Habitos de vida Queixas algicas
Patolégicos | Familiares
0 HAS 0 HAS [0 Etilismo [0 Auséncia de dor
1 Doenga Cardiovascular |1 Doenga Cardiovascular |1 Sedentarismo
[ Dislipidemia [J Dislipidemia [J Tabagista [ Dor
[J Resisténcia a Insulina [J Resisténcia a Insulina [J Ex-tabagista
1 DPOC [1 DPOC Local:
I Asma ] Asma Anos fumo: ___
1 Doenga psiquiatrica 1 Doenca psiquiatrica Cigarros/dia:____
1 Dificuldade de |0 Dificuldade de |Anos/mago:__ Fator de piora:
concentragcao concentragao
71 Doenga neuroldgica [0 Doenca neurolégica
[ Outros: [ OQutros: Doencgas Osteoarticulares

Uso de Medicamentos

dose
dose

dose

tempo
tempo

tempo

[0 Escoliose
0 Artrite

0 Outras:

Artrose
Lupus

2. DADOS (PRE) CIRURGICOS:

Peso pré-cirurgico:

Complicagdes cirurgicas:

IMC pré-cirurgico:

Data da cirurgia:
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APENDICE C

AVALIACAO DA COMPOSICAO CORPORAL

Nome: Data:_/ /|

Bioimpedancia:

antes | depois Atual Alvo Depois | Alvo
Idade % de gordura
Peso (kg) Peso total(kg)
Altura (cm) Peso da gordura(kg)
Total de agua do corpo(l) Peso massa magra(kg)
% peso do corpo(agua) Peso a perder(kg)
% da massa magra(agua) Taxa metabdlica(cal/dia)
Biorresisténcia(ohms)




APENDICE D

PROTOCOLO DE GLITTRE E GLITTRE MODIFICADO Data: ) /
Nome: Peso: Carga:
12 TESTE GLITTRE 2° TESTE GLITTRE |
INICIO FINAL INICIO FINAL
HORARIO HORARIO
PA O PA O
SPO2 O SPO2 O
FC FC
O | soren O
BORGF O BORGF O
N° PASSOS O N® PASSOS O
(DW) (DW)
N° PASSOS N° PASSOS
(PW) (PW)
Tempo do Teste: Tempo do Teste:

[ N°__ SENTAR E LEVANTAR [N°_ CAMINHADA DE 10mts
INICIO | FINAL INICIO | FINAL
HORARIO HORARIO
PA PA
SPO> SPO2
FC FC
BORG D BORG D
BORG F BORG F
N° PASSOS N° PASSOS
(DW) (DW)
N° PASSOS N° PASSOS
(PW) (PW)
[ N°__ TESTE DEGRAUS
INICIO | FINAL
HORARIO
PA
SPO:2
FC
BORG D
BORGF
N° PASSOS
(DW)
N° PASSOS
(PW)
| N°__ TESTE ESTANTE [N°__CAMINHADA 10mts CARGA
INICIO | FINAL INICIO | FINAL
HORARIO HORARIO
PA PA
SPO: SPO2
FC FC
BORG D BORG D
BORGF BORG F
N° PASSOS N° PASSOS
(DW) (DW)
N° PASSOS N° PASSOS
(PW) (PW)
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ANEXO 1

PARECER DO COMITE DE BIOETICA EM PESQUISA

UNIVERSIDADE ESTADUAL DE LONDRINA - UEL/ HOSPITAL REGIONAL
DO NORTE DO

PARECER CONSUBSTANCIADO DO CEP

DADOS DO PROJETO DE PESQUISA
Pesquisador: Fabiane Ferreira Monteiro

Titulo da Pesquisa: PERFORMANCE FUNCIONAL E GASTO ENERGETICO EM ATIVIDADES DA VIDA
DIARIA DE PACIENTES EM POS-OPERATORIO TARDIO DE CIRURGIA

Instituicao Proponente: CCS - Programa de Pés-Graduagédo em Ciéncias da Saude - Stricto sensu
Verséo: 2

CAAE: 10864513.6.0000.5231

Area Tematica:

DADOS DO PARECER

Numero do Parecer: 453.685

Data da Relatoria: 11/11/2013



ANEXO 2

ESCALA DE BORG MODIFICADA

L
on

=L

A W N - o

o © ® N O O

Nenhuma
Muito, muito leve
Muito leve

Leve
Moderada
Pouco intensa

Intensa

Muito intensa

Muito, muito intensa

Maxima
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ANEXO 3

QUESTIONARIO MEDICAL OUTCOMES STUDY 36 —
ITEM SHORT FORM HEALTH SURVEY

SF - 36

InstrugGes: questiona vocé sobre sua salde. Estas informagdes nos manterdo informados de como vocé se sente
e qudo bem vocé é capaz de fazer suas atividades de vida didria. Responda cada questdo marcando a resposta
como indicado. Caso vocé esteja inseguro em como responder, por favor tente responder o melhor que puder.

1. Em geral, vocé diria que sua saude é: (circule uma)

S EXCRIEBNTE ... e e 1
VL[ o o To T ISPt 2
S B0 e ———————————— 3
S RUIM et e et 4
= IMIUITO UM Lo e e e e e e e e e e e e e e ee e rereseaeae b eaeaeeaaaes 5

2. Comparada a um ano atrds, como vocé classificaria sua saide em geral, agora? (circule uma)

- Muito melhor agora do que a Um ano atras .......cccecvvveeeccieeeeeecieee e, 1
- Um pouco melhor agora do que a Uum ano atras ......ccccceceeeeeecveeeececnneennn. 2
- Quase a mesma de UM @N0 atras .....cccceeveerrieeriieenniieeenieessineeeseeessineeens 3

- Um pouco pior agora do que hd um ano atras .......cccecvveevecvieeececcneeee s 4
- Muito pior agora do que hd um ano atras .........cccoecvvveeeeecrieeeecccreeee e 5

3. Os seguintes itens sdo sobre atividades que vocé poderia fazer atualmente durante um dia comum. Devido a
sua saude, vocé tem dificuldade para fazer essas atividades? Neste caso, quanto? (circule um niumero em cada
linha)

Atividades Sim. Sim. Dificulta Ndo. Nao
Dificulta um pouco dificulta de
muito modo
algum
a. Atividades vigorosas, que exigem muito esforgo, tais como 1 2 3
correr, levantar objetos pesados, participar de esportes.
b. Atividades moderadas, tais como mover uma mesa, passar 1 2 3
aspirador de pd, jogar bola, varrer a casa.
c. Levantar ou carregar mantimentos. 1 2 3
d. Subir varios lances de escada 1 2 3
e. Subir um lance de escada 1 2 3
f. Curva-se, ajoelhar-se ou dobrar-se 1 2 3
g. Andar mais de 1 quilometro 1 2 3
h. Andar varios quarteirGes 1 2 3
i. Andar um quarteirdo 1 2 3
j. Tomar banho ou vestir-se 1 2 3
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4. Durante as ultimas 4 semanas, vocé teve algum dos seguintes problemas com o seu trabalho ou com alguma
atividade diaria regular, como conseqiiéncia de sua saude fisica?
(circule uma em cada linha)

Sim Nao
a. Vocé diminuiu a quantidade de tempo que se dedicava ao seu trabalho ou 1 2
a outras atividades ?
b. Realizou menos tarefas do que vocé gostaria ? 1 2
c. Esteve limitado no seu tipo de trabalho ou em outras atividades ? 1 2
d. Teve dificuldade de fazer seu trabalho ou outras atividades (p.ex.: 1 2
necessitou de um esforco extra) ?

5. Durante as ultimas 4 semanas, vocé teve algum dos seguintes problemas com o seu trabalho ou outra
atividade regular diaria, como conseqiiéncia de algum problema emocional (como sentir-se deprimido ou
ansioso)? (circule uma em cada linha)

Sim Nao
a. Vocé diminuiu a quantidade de tempo que se dedicava ao seu trabalho ou 1 2
a outras atividades ?
b. Realizou menos tarefas do que vocé gostaria ? 1 2
c. Nao trabalhou ou ndo fez qualquer das atividades com tanto cuidado como 1 2
geralmente faz ?

6. Durante as ultimas 4 semanas, de que maneira sua saude fisica ou problemas emocionais interferiram nas
suas atividades sociais normais, em relagdo a familia, vizinhos, amigos ou em grupo ? (circule uma)

= MOdEradameENte ......ceeeeeei i e e e 3
-De forma NeNhUMA .....coii i 1
- LIBEIraMENTE o 2
S BaASTANTE (et 4
- EXErEMAMENTE (o e 5

7. Quanta dor no corpo vocé teve durante as ultimas 4 semanas ? (circule uma)

o\ V1T 0] o [T o T- PP ER 1
S IMIUILO BV ..ottt e e s rre e e e abaeeaeeans 2
B O PP PPPPPPPPPPPPPINt 3
e\, LoTe [T - o F- RSP 4
S GV 1ottt e e e e e e et e e et et ettt 5
VLU TL (o = - 1YL= O PPN 6

8. Durante as ultimas 4 semanas, quanto a dor interferiu com o seu trabalho normal (incluindo, tanto o trabalho
fora de casa quanto o dentro de casa) ? (circule uma)

-De MaNeira algUma .....ceeeiii i 1
LU 1 ¢ T o Yo 18 o X 2
= MOdEradameENnte .....uceeeeie it a e e e e e e s areee 3
S BaASTANTE (et e 4

= EXErEMAMEBNTE ot ees 5
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9. Estas questdes sdo sobre como vocé se sente e como tudo tem acontecido com vocé durante as ultimas 4
semanas. Para cada questdo, por favor dé uma resposta que mais se aproxime da maneira como vocé se sente.
Em relagdo as ultimas 4 semanas.

linha)

(circule um nimero em cada

Todo A maior Uma Alguma Uma Nunca
tempo | parte do boa parte do | pequen
tempo parte tempo a parte
do do
tempo tempo
a. Quanto tempo vocé tem se sentido cheio de 1 2 3 4 5 6
vigor, cheio de vontade, cheio de forgas ?.
b. Quanto tempo vocé tem se sentido uma pessoa 1 2 3 4 5 6
muito nervosa ?
c. Quanto tempo vocé tem se sentido tdo 1 2 3 4 5 6
deprimido que nada pode anima-lo ?
d. Quanto tempo vocé tem se sentido calmo ou 1 2 3 4 5 6
tranquilo ?
e. Quanto tempo vocé tem se sentido com muita 1 2 3 4 5 6
energia ?
f. Quanto tempo vocé tem se sentido desanimado 1 2 3 4 5 6
e abatido ?
g. Quanto tempo vocé tem se sentido esgotado ? 1 2 3 4 5 6
h. Quanto tempo vocé tem se sentido uma pessoa 1 2 3 4 5 6
feliz ?
i. Quanto tempo vocé tem se sentido cansado ? 1 2 3 4 5 6

10. Durante as ultimas 4 semanas, quanto do seu tempo a sua saude fisica ou problemas emocionais
interferiram com a as suas atividades sociais (como visitar amigos, parentes etc.)? (cirule uma)

S Ko Yo [0 Xo I (=Y 1Yo Lo NP 1
- A maior parte do tEMPO ...ccceeieeicceeee e 2
- Alguma parte do tEMPO ..ocei e 3
- Uma pequena parte do tEmMPO .....coeceiiiiiiieeeeeeeeeccceee e 4
- Nenhuma parte do tEMPO ......eeeiieciiie e 5
11. O quanto verdadeiro ou falso é cada uma das afirmagbes para  vocé?
(circule um nimero em cada linha)
Definitiva-mente | A maioria das | Ndo sei | A maioria | Definitivamente
verdadeiro vezes das vezes |falsa
verdadeiro falsa
a. Eu costumo adoecer um pouco mais 1 2 3 4 5
facilmente que as outras pessoas.
b. Eu sou tdo saudavel quanto qualquer 1 2 3 4 5
pessoa que eu conhego.
c. Eu acho que a minha saude vai 1 2 3 4 5
piorar.
d. Minha saude é excelente. 1 2 3 4 5
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ANEXO 4

NORMAS PARA PUBLICACAO: OBESITY SURGERY

ABOUT OBSU

Obesity Surgery is published by Springer Science+Business Media LLC and is the official journal of the
International Federation for the Surgery of Obesity and metabolic disorders (IFSO). Obesity Surgery publishes
concise articles on Original Contributions, New Concepts, How | Do It, Review Articles, Brief Communications,
Letters to the Editor and dedicated Video Submissions. Requirements are in accordance with the "Uniform
Requirements for Manuscripts submitted to Biomedical Journals," www.icmje.org.

Articles that are accepted for publication are done so with the understanding that they, or their substantive

contents, have not been and will not be submitted to any other publication.

MANUSCRIPT PREPARATION

Please take note of the required terminology standards.

Mandatory

+ Weight loss must be expressed as change in BMI or %total weight loss (% TWL) Optional

= Weight loss can be expressed as % Excess Weight Loss (%EWL), with the calculation of ideal body weight as
that equivalent to a BMI of 25 kg/m™~ and/or % Excess BMI Lost (%EBMIL) with excess BMI > 25 kg/m™ as well
as % total body weight loss.

. Data extending beyond 30 days must include lost to follow-up information in the Abstract and Results
section, including all tables and figures, with the denominator provided as to how many patients were available
at each time point and the number of patients actually seen.

MANUSCRIPT SECTIONS AND FILE ITEMS

When you upload your manuscript documents to OBSU, the system will ask you to indicate the manuscript file
“ltem.” Your manuscript should be submitted in various parts; for example, your “Manuscript” should be uploaded
separately from the “Official Conflict of Interest Form.” Images should be submitted separately, as should any
electronic supplementary material (or “Other”’) and videos (either as supplementary videos or as dedicated video
submissions).

Use the following format guidelines.
« Use a normal, plain font (e.g., 12-point Times Roman) for text.
= Double-space the text, and set page borders at one inch.
= Use italics for emphasis.
 Use the automatic page numbering function to number the pages.
= Do not use field functions.

« Use tab stops or other commands for indents; do not use the space bar for indents.

i. Manuscript — Main Text (required)

In the "Attach Files” step (final step) of your submission, the “Manuscript” file should include a Title Page, the
Main Text (which should include a Conflict of Interest Disclosure Statement), References, and Figure Legends
(if any). Tables may also be included at the end of this document, or submitted separately.
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Title Page. This should include:

The title of the article.
The manuscript type.

The complete names and academic degrees for each contributing author (first name,
middle initial[s], surname, degree][s]).

The departmental and institutional affiliations with complete email addresses for each

contributing author. Include the city, state or province, and country where the work was performed.

"Correspondence to" followed by the name and contact information for the corresponding

author.

A shortened title for use as a running head (not to exceed 30 characters in length,
including spaces between words).

At the bottom of the page, any detailed grant information, and acknowledgment of any
grant support.

Acknowledgments: Individuals, other than authors, who were of direct help in the reported
work should be acknowledged by a brief statement. Each acknowledged person should give
their written consent to be named in the manuscript.

Main Text. The main text document should be double-spaced and for most submissions include:

Abstract (not required for Letters; optional for Brief Communications)
Introduction/Purpose

Materials and Methods

Results

Conclusion

Conflict of Interest Disclosure Statement (see details below)
References (see details below)

If separate images or figures are provided, then a Figure Legend should be included in the
main text document after the Reference

Any Tables that you provide should be included at the end of the text.

Additional format requirements and details for specific manuscript types are included in the “Manuscript Types and
Formats” section below.

Confilict of Interest Disclosure Statement (in Text). A Conflict of Interest Disclosure Statement is required to be
included for each author within the manuscript text, and should be located just before the list of References. For
each author, the statement must declare the potential conflict of interest, or “no conflict of interest.” For additional
details, refer to section 2a. above.

References

= Use Medline®/Pubmed® Style. Visit the following website for sample references:

http://www.nIm.nih.gov/bsd/uniform_requirements.html.

« Type references double-spaced and list them in consecutive, numerical order as they appear
in the text (not alphabetically).
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- Identify reference citations in the text by numbers in square brackets (e.g., [1]). Once a reference
is cited, all subsequent citations should be to the original number.

« Cite all references within the text or tables.

 Papers that have been accepted for publication or are in press may be listed in the
References, but the Journal does not reference unpublished data and personal
communications.

- If several references are available on the same subject, cite only the most recent and
pertinent, giving preference to original articles over review articles or textbooks.

Tables
« Use the table function (not spreadsheets) to make tables.
+ Number all tables using Arabic numerals.
« Always cite tables in the text in consecutive, numerical order.

« For each table, supply a table heading. The table title should explain clearly and concisely the
components of the table.

= Identify any previously published material by giving the original source in the form of a reference
at the end of the table heading.

= Footnotes to tables should be indicated by superscript lower-case letters (or asterisks for
significance values and other statistical data) and included beneath the table body.

« All tables should be supplied on a separate page at the end of the main document and have
callouts in the text.

ii. Official Conflict of Interest Form(s) — (required)

Every contributing author must electronically complete the official ICMJE Conflict of Interest (COI) form, which is
available by clicking the “Conflict of Interest Form” link in the “For Authors and Editors” section of the Springer
page at www.springer.com/11695, or by directly visiting http://www.icmje.org/coi_disclosure.pdf. The form(s) will
not appear as part of the manuscript for review.

Note: If you have trouble viewing the PDF form after you have downloaded it, make sure that you open and view
the PDF directly from your “downloads” folder via Adobe Reader rather than by way of your online internet
browser.

If any contributing author's COI form is incomplete or missing from the submission, the submission Will
be returned to the author for correction prior to review. Each author must complete the form even if no
conflict of interest exists.

Details provided in the ICMJE COI forms must correspond with the required COI Disclosure Statement that the
authors include in the manuscript text (see 4a.i. “Confilict of Interest Disclosure Statement (in Text)” above).

iii. Figures (optional)

Along with uploading main text document, you can also upload separate figure and graphic image documents.
Common graphics files such as GIF, JPEG, EPS, TIFF and many others are supported. Do not upload figures as
PDF files, or in PowerPoint; we also recommend that figures not be embedded in the main text of your article.

For vector graphics, the preferred format is EPS; for halftones, TIFF format is preferred. Very large figure files
should be compressed as much as possible before uploading figures to the website. If the figures will be printed
in black and white, do not refer to color in the captions. All figures are to be numbered using Arabic numerals.
Figure parts should be denoted by lowercase letters. Figures should always be cited in text in consecutive
numerical order. For each figure, include the figure legends at the end of the manuscript text. Make sure to
identify all elements found in the figure in the caption.
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Photographs of patients in which the subject is identifiable must either have the face masked out, or be
accompanied by written permission from the individual in the photograph for publication.

Image Size
« Actual size of submitted image(s) should be as follows:
e Width: 39 mm, 84 mm, 129 mm or 174 mm wide.
« Height: No higher than 234 mm.

= The following open source image-conversion software is available in Mac and Windows format to
assist you in standardizing your images:

o GraphicsMagick - www.graphicsmagick.org
o Image Magick - www.imagemagick.org

o Xn Convert - www.xnconvert.com

For detailed submission guidelines regarding Line Art, Halftone Art, Combination Art, Color Art, and other
artwork details, click here: ARTWORK INSTRUCTIONS

MANUSCRIPT TYPES AND FORMATS

The manuscript types for submission include Original Contributions, New Concepts, How | Do It, Review
Articles, Brief Communications, Letters to the Editor, and Dedicated Video Submissions. You may submit your
manuscript either as Type |, II, or Il (detailed below).

i. Manuscript Type |

= Original Contribution: All papers involving clinical or basic science research.
= New Concept: All innovative technologies, devices, procedures or treatment protocols;
should include a detailed description of the procedure and the results.

= How I Do It: A description of a technique or operative procedure of interest.

ii. Manuscript Type Il

* Review: A scholarly literature review of a particular current topic. May be solicited or
unsolicited.

 Brief Communication: A short report that can present research, an innovated concept or
procedure, or a small case series with important, but very straightforward results.

= Letter: A very brief report of an opinion or an unstructured comment on a published paper.
The editors reserve the right to accept, reject or excerpt letters without changing the views
expressed by the author(s).

iii. Manuscript Type llI

 Video Submissions: Manuscripts submitted as dedicated video submissions must be
accompanied by a textual Abstract that briefly describes the video. See section 4a.v.
above, for specific video requirements.
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Each of the above manuscript types requires a specific submission format. The specific format for each type can
be found in the Table below. When required by the nature of the report, manuscripts that do not follow the
specific formats below may be accepted.

Table: Manuscript Submission Formats and Required Items

FORMAT | * #pp / Main Text Figures COIl Forms
- Title Page
Original « Structured Abstract, includes Official ICMJE
bheadi Conflict of Interest
Contribution 8pp / 2400 | SUPNEACINGS forms must be
(250 Upto6 | completed by each
words) contributing author
(these are not
* Key Words viewable to
New Concept ¢ Introduction/Purpose reviewers)
FORMAT Il * #pp / Main Text COIl Forms
- Title Page
Review Article | 10pp /3000| « 1-Paragraph Abstract (125 words)
« Typically these are invited
submissions; Up to 6
format varies based on
topic.
- Title Page
Brief Spp /1500 | « 1-Paragraph Abstract (Optional;
C 125 words)
Communicatio
n » Keywords
y Up to 2| Must be completed by
 Introduction /Methods each contributing
/Results / Conclusion author (these are not
viewable to reviewers)
e COIl Disclosure Statement http://www.icmje.org/c
= Title Page oi_ disclosure.pdf
Letter to 4pp / 1200 | « No Abstract required
Editor
 Unstructured Up to 3
Format IlII* #pp / Main Text COIl Forms
* Textual Abstract includes Title, Must be completed by
. COl statement, Introduction, each contributing
Dedicated 2pp / 500 Materials/ Methods/ Results/ author (these are not
Video Conclusion/ COI Statement, viewable to reviewers)
References (if any) http://www.icmje.org/c
None oi_ disclosure.pdf
= Video(s) in .mp4 or .mov format

* References, COIl Statement, Figures and Tables are not considered in Page Count. All text, including
references, must be double-spaced with one-inch wide margins, and pages numbered consecutively.
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ANEXO 5

NORMAS PARA PUBLICAGCAO: INTERNATIONAL JOURNAL OF OBESITY

ABOUT THE JOURNAL

Aims and Scope

The International Journal of Obesity is a multidisciplinary forum for basic, clinical and applied studies of the biochemical, physiological, genetic,
molecular, metabolic, nutritional, psychological and epidemiological aspects of obesity and related disorders.

Topics Covered

Molecular, cellular, animal, human experimental and clinical studies, which address issues related to the development and treatment of obesity,
and the functional impairments associated with the obese state. The problems of obesity are multifactorial, and the International Journal of Obesity
will expect to publish articles with biological, psychological, clinical, sociological and environmental approaches to these problems.

Due to the high volume of submissions that the Journal receives, the following manuscripts will be deemed low priority:

e  Simple prevalence studies involving a single country at a single time-point.

e Studies that merely confirm established facts from previous publications and that contain little new information. For example, it is hard to
justify publication space for studies that report obesity is associated with known health risks. Therefore, studies that replicate the findings of
previously published papers will tend to have a lower priority. If similar data are already published, it will be critical for authors to explain the

novelty of their manuscript in the covering letter to the editor.

e  Those that involve co-morbidities of obesity (e.g. diabetes, cardiovascular disease), without having obesity-specific components to them.
Recent examples include manuscripts that look at associations between inflammatory markers and diabetes or cardiovascular disease. This
information is clearly of medical relevance, but it is not necessarily a high priority for a journal devoted to obesity research.

e Those that report the absence of links between obesity and a specific genotype or polymorphism; it is possible that such work could be
considered in the form of a Short Communication, but a full manuscript is not justified.

e Those that describe anthropometric indices of obesity that might correlate with plasma markers of co-morbidities, but do not include any data
relating to outcome of the co-morbidities.

e Retrospective studies, secondary analyses of data that arise from studies that were not primarily concerned with obesity or body weight, or
clinical “audits” (for example of surgical interventions) that were not designed as appropriately controlled clinical research interventions,
unless there is particularly novel information presented that is of importance to the medical literature.

e Those that claim to be pediatric articles but which do not deal specifically with children and adolescents up to the age of 18 years.
e Case reports that do not describe a critical finding or major addition to the literature.

If authors wish to submit articles to the International Journal of Obesity in the above areas, they would need to state clearly in the
covering letter and introduction to the manuscript what is novel and informative about the study and why is it a valuable addition to the
scientific literature.

Journal Details

Editors:

Richard L. Atkinson, M.D., Director, Obetech Obesity Research

Center, Virginia Biotechnology Research Park, Richmond, USA

Professor Ian Macdonald, School of Biomedical Sciences, University of Nottingham Medical School, Nottingham, UK
Editorial office: Nature Publishing Group, The Macmillan Building, 4 Crinan Street, London UK ijjo@nature.com

Impact Factor: 5.386 (2013 Journal Citation Reports, Thomson Reuters, 2014)

Frequency: 12 issues a year



ARTICLE TYPE SPECIFICATIONS

ARTICLE DESCRIPTION ABSTRACT WORD LIMIT TABLES/ REFERENCES
FIGURES

Original Articles Structured abstract: 4,000 words max Max of 6 Max of 60
Please see ‘Preparation of Original Articles’ below for Max 300 words excluding abstract,

references, figures
further details and tahles
Short Communications Unstructured abstract 1,500 words max Max of 2 Max of 20
These are studies that fall short of the criteria for full Max 200 words excluding al?stract,

references, figures
Original Articles (e.g. preliminary experiments limited by d tabl
sample size or duration, or novel hypotheses). Apart from and tables.
including an abstract, there is no obligation to divide the
Reviews (by Editor invitation only) Unstructured abstract 6,000 words max Max of 8 Max of 120
Reviews are comprehensive analyses of specific topics that However, if your excluding abstract,
are solicited by the Editor. Proposals for reviews may be Review is systematic, references, figures
submitted via the online submission system as a pre- please provide a and tables.
submission enquiry. structured abstract.

Max 300 words

PLEASE NOTE: All reviews should include search criteria
and selection criteria in a Methods Section, along with the
total number of articles identified and the total number
selected for inclusion in the review. All invited reviews will
Letters to the Editor No abstract required. 500 words max Max of 2 Max of 10
Letters to the Editor will be considered for publication, excluding
subject to editing. Letters must contain information critical references, figures
to a certain area or must be referencing data recently and tables.
published in IJO. A Letter must reference the original source
Editorials (by Editor invitation only) No abstract required. 1,000 words Max of 2 Max of 10
Proposals for Editorials may be submitted; authors should excluding .

references, figures
only send an outline of the proposed paper for initial

. . and tables.
| _consideration

Commentaries (by Editor invitation only) No abstract required. 1,500 words Max of 1 Max of 10
Commentaries discuss a paper published in a specific issue excluding
and should set the problems addressed by the paper in the references, figures
wider context of the field. and tables.
Debates Unstructured abstract 2,000 words Max of 1 Max of 20
Debates address an area of research which is of major Max 100 words excluding
present interest, and for which there are substantially references, figures
different views. Subject and authors are chosen by the and tables.
editors but proposals are welcome.
Technical Reports Structured abstract 2,500 words Max of 4 Max of 25
Technical Reports are original articles that address areas of Max 300 words excluding
more methodological interest. The content of these Reports references, figures
must have direct relevance to the field of Obesity and have and tables.
the same level of scientific rigour expected of the normal
original articles.
Expert Reports Unstructured abstract 2,000 words Max of 2 Max of 20
Expert Reports are articles submitted by a consensus of Max 100 words excluding

individuals expert in a given field that opine on a topic in
the field of obesity. The article specifications listed are a

guide and prospective authors are encouraged to contact
Richard Atkinson via the International Journal of Obesity

Editorial Office (jjo@nature.com) to discuss their report

references, figures
and tables.




Clinical Trials:

The International Journal of Obesity is interested in attracting the
submission of manuscripts describing new therapeutic approaches
to obesity treatment. These human intervention trials of new

therapies can be pharmacological, surgical, dietary, physical activity,

nutraceutical (including herbal preparations), behavioural or some
other relevant intervention, but must be novel, include an
appropriate control group and be of a sufficiently long duration to
generate results of clinical relevance. Trials which also consider
maintenance of weight loss would be of particular interest. With
regard to the duration of such trials, the following will apply:

1. Diet/ lifestyle /nutraceutical interventions. The total
duration (weight loss plus weight maintenance) must be
at least 1 year. Anything less than this is of little practical
value and is highly unlikely to reveal any novel
mechanistic findings. The only exception would be if a

shorter period of intervention was accompanied by a truly
novel mechanistic approach. Even then the study should
be at least 3 months in duration and such papers normally
would be submitted as Short Communications.

2. Surgery Short term, post-surgery studies are of minimal

value as many are likely to be in the rapid phase of weight
loss and unlikely to achieve a state of weight maintenance.
Thus, surgical studies should be 1 year or more in

duration and linked with novel mechanistic/physiological

measurements. The only exceptions would be if a shorter
period of intervention were accompanied by a truly novel
mechanistic approach and such papers normally would be
submitted as Short Communications.

3. Drug studies 1 year or longer studies with truly novel
agents are unrealistic. However, a 3 month study with a

PREPARATION OF ARTICLES

Please note that original articles must contain the following
components. Please see below for further details.

. Cover letter

o  Title page (excluding acknowledgements)
e  Abstract

e Introduction

®  Materials (or Subjects) and Methods
e  Results

e  Discussion

e  Acknowledgements

e  Conlflict of Interest

e  References

o  Figure legends

o  Tables

a Fionrec

truly novel agent would not normally deserve to be
published as a full paper and should be submitted as a
Short Communication if it is of less than 1 year duration.
Any established drug being applied to obesity (e.g. the
recent application of anti-depressants to an obesity target)
or any obesity drug which has already produced
publications demonstrating efficacy in humans MUST be
studied for at least 1 year.

In addition to these trials of new therapeutic approaches, the
International Journal of Obesity is also interested in publishing
systematic reviews of weight loss and weight maintenance
interventions in human subjects. However, these reviews and any
associated meta-analyses should only be concerned with studies that
are of a duration of at least 1 year.

See the Editorial Policy section for further information on
requirements when submitting a clinical trial.

Special Issues:

Special issues are comprised of a group of high quality, peer-
reviewed manuscripts about a single specific theme / topic.
Although the individual manuscripts are stand alone, they
collectively make an important point by offering a comprehensive
view, or by providing a diverse perspective. The number of
manuscripts in a special issue is determined on case by case basis.
Special Issues are commissioned only by invitation or upon
consultation with IO editorial staff. Please contact the Editor,
Special Issues, Nikhil Dhurandhar (nikhil.dhurandhar@pbrc.edu)
for preliminary inquiries about special issues. Usually, a person
willing to be the Guest Editor of special issue should initiate this
process. This Guest Editor will act as the point of contact between
IJO and the individual authors submitting manuscripts.

electronic submission form). The title page must also contain a

Conflict of Interest statement (see Editorial Policy section).

. The title should be brief, informative, of 150 characters or less
and should not make a statement or conclusion.

e  The running title should consist of no more than 50 letters
and spaces. It should be as brief as possible, convey the
essential message of the paper and contain no abbreviations.

e Authors should disclose the sources of any support for the
work, received in the form of grants and/or equipment and
drugs.

e  If authors regard it as essential to indicate that two or more
co-authors are equal in status, they may be identified by an
asterisk symbol with the caption “These authors contributed
equally to this work” immediately under the address list.



Cover Letter: The uploaded covering letter must state the material is original research, has not been previously published
and has not been submitted for publication elsewhere while under consideration. If the manuscript has been previously
considered for publication in another journal, please include the previous reviewer comments, to help expedite the decision
by the Editorial team.

Add note about including conflict of interest statement.

Title Page: The title page should bear the title of the paper, the full names of all the authors and their affiliations, together
with the name, full postal address, telephone and fax numbers and e-mail address of the author to whom correspondence
and offprint requests are to be sent (this information is also asked for on the

Abstract: Original Articles must be prepared with a structured

abstract designed to summarise the essential features of the paper in a logical and concise sequence under the following
mandatory headings:

e Background/Objectives: What was the main question or hypothesis tested?

e  Subjects/Methods: How many subjects were recruited, how many dropped out? Was the study randomised, case-
controlled etc? Interventions/methods used and duration of administration.

. Results: Indicate 95% confidence intervals and exact P value
for effects.
e  Conclusions: Answer (significant or not) to main question

Introduction: The Introduction should assume that the reader is knowledgeable in the field and should therefore be as brief as
possible but can include a short historical review where desirable.

Materials/Subjects and Methods: This section should contain sufficient detail, so that all experimental procedures can be
reproduced, and include references. Methods, however, that have been published in detail elsewhere should not be described
in detail. Authors should provide the name of the manufacturer and their location for any specifically named medical
equipment and instruments, and all drugs should be identified by their pharmaceutical names, and by their trade name if
relevant.

Results and Discussion: The Results section should briefly present the experimental data in text, tables or figures. Tables and
figures should not be described extensively in the text, either. The discussion should focus on the interpretation and the
significance of the findings with concise objective comments that describe their relation to other work in the area. It should not
repeat information in the results. The final paragraph should highlight the main conclusion(s), and provide some indication of
the direction future research should take.

Acknowledgements: These should be brief, and should include sources of support including sponsorship (e.g. university,
charity, commercial organisation) and sources of material (e.g. novel drugs) not available commercially.

Conflict of Interest: Authors must declare whether or not there are any competing financial interests in relation to the work
described. This information must be included at this stage and will be published as part of the paper. Conflict of interest should
be noted in the cover letter and also on the title page. Please see the Conflict of Interest documentation in the Editorial Policy
section for detailed information.

References: Only papers directly related to the article should be cited. Exhaustive lists should be avoided. References should
follow the Vancouver format. In the text they should appear as numbers starting at one and at the end of the paper they should
be listed (double-spaced) in numerical order corresponding to the order of citation in the text. Where a reference is to appear
next to a number in the text, for example following an equation, chemical formula or biological acronym, citations should be
written as (ref. X) and not

as superscript.

Example. “detectable levels of endogenous Bcl-2 (ref. 3), as confirmed by western blot”



All authors should be listed for papers with up to six authors; for papers with more than six authors, the first six only should
be listed, followed by et al. Abbreviations for titles of medical periodicals should conform to those used in the latest edition of
Index Medicus. The first and last page numbers for each reference should be provided. Abstracts and letters must be
identified as such. Papers in press may be included in the list of references.

Personal communications must be allocated a number and included in the list of references in the usual way or simply referred
to in the text; the authors may choose which method to use. In either case authors must obtain permission from the individual
concerned to quote his/her unpublished work.

Examples:
Journal article, up to six authors:

Belkaid Y, Rouse BT. Natural regulatory T cells in infectious disease. Nat Immunol 2005; 6: 353-360.

Journal article, e-pub ahead of print:

Bonin M, Pursche S, Bergeman T, Leopold T, Illmer T, Ehninger G et al. F-ara-A pharmacokinetics during reduced-intensity
conditioning therapy with fludarabine and busulfan. Bone Marrow

Transplant 2007; e-pub ahead of print 8 January 2007;

doi:10.1038/sj.bmt.1705565

Journal article, in press:

Gallardo RL, Juneja HS, Gardner FH. Normal human marrow stromal cells induce clonal growth of human malignant T-
lymphoblasts. Int ] Cell Cloning (in press).

Complete book:

Atkinson K, Champlin R, Ritz J, Fibbe W, Ljungman P, Brenner MK (eds). Clinical Bone Marrow and Blood Stem Cell
Transplantation, 3rd edn. Cambridge University Press: Cambridge, UK, 2004.

Chapter in book:

Coccia PF. Hematopoietic cell transplantation for osteopetrosis. In: Blume KG, Forman SJ, Appelbaum FR (eds). Thomas’
Hematopoietic Cell Transplantation, 3rd edn. Blackwell Publishing Ltd: Malden, MA, USA, 2004, pp 1443-1454.

Abstract:

Syrjala KL, Abrams JR, Storer B, Heiman JR. Prospective risk factors for five-year sexuality late effects in men and women after
haematopoietic cell transplantation. Bone Marrow

Transplant 2006; 37(Suppl 1): S4 (abstract 107).

Correspondence:

Caocci G, Pisu S. Overcoming scientific barriers and human prudence [letter]. Bone Marrow Transplant 2006; 38: 829—
830.

Figure Legends: These should be brief, specific and appear on a separate manuscript page after the References section.



Tables: Tables should only be used to present essential data; they should not duplicate what is written in the text. It is
imperative that any tables used are editable, ideally presented in Excel. Each must be uploaded as a separate workbook
with a title or caption and be clearly labelled, sequentially. Please make sure each table is cited within the text and in the
correct order, e.g. (Table 3).

Please save the files with extensions .xls / .xIsx / .ods / or .doc or

.docx. Please ensure that you provide a 'flat’ file, with single values in each cell with no macros or links to other workbooks or
worksheets and no calculations or functions.

Figures: Figures and images should be labelled sequentially and cited in the text. Figures should not be embedded within
the text but rather uploaded as separate files. Detailed guidelines for submitting artwork can be found by downloading our
Artwork Guidelines. The use of three-dimensional histograms is strongly discouraged when the addition of the third
dimension gives no extra information.

Reuse of Display Items: See the Editorial Policy section for information on using previously published tables or
figures.

House Style

e Text should be double spaced with a wide margin.

e  All pages and lines are to be numbered. To add page numbers in MS Word, go to Insert then Page Numbers. To add
line numbers go to File, Page Setup, then click

the Layout tab. In the Apply to box, select Whole document, click Line Numbers then select the Add line
numbering check box, followed by Continuous.
e Do not make rules thinner than 1pt (0.36mm).

e Use a coarse hatching pattern rather than shading for tints in graphs.





