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RESUMO

O diabetes mellitus tipo 2 € uma doenca cronica caracterizada por hiperglicemia e é
associado com comorbidades vasculares e alta taxa de mortalidade. Por se tratar de uma doenca
complexa cujo tratamento envolve mudanca de estilo de vida é recomendado que o tratamento
seja realizado por uma equipe multidisciplinar. Um dos principais objetivos do atendimento da
equipe € a educacdo do paciente para o autocuidado em diabetes, disponibilizando o
conhecimento e habilidades necessarias para seu préprio cuidado.

Com a finalidade de melhorar o atendimento criamos e estudamos um programa de
autocuidado multidisciplinar (Multidisciplinar Program, MP) voltado a pacientes adultos com
diabetes tipo 2. O MP constituiu-se de trés encontros individuais com enfermeiro,
farmacéutico, nutricionista, educador fisico e assistente social a fim de receber orientacfes
especificas dos diversos cuidados necessarios para melhorar o autocuidado associado ao
diabetes. Noventa e seis pacientes foram incluidos no ensaio clinico, randomizados 1:1 para
participar do MP ou grupo controle e seguidos por 12 meses. A mudanca da hemoglobina
glicada em 12 meses ndo foi diferente entre os grupos, porém, os participantes do MP
apresentaram aumento na satisfacdo e reducdo na preocupacdo sobre efeitos futuros do
diabetes.

Dentre os topicos de autocuidado, esta a necessidade de préatica regular de exercicio
fisico como meio de melhorar o controle glicémico. Recomenda-se que individuos com
diabetes tipo 2 realizem pelo menos 150 minutos de exercicio aerébico e mais dois dias de
exercicio de forca por semana. Exercicio fisico € caracterizado por ser uma atividade fisica
planejada, estruturada, repetitiva, prescrita por profissional de educacéo fisica. Entretanto, para
uma parcela da populacéo, o exercicio fisico nao é acessivel, por isso, 0 aconselhamento quanto
a prética de atividade fisica por outros profissionais de saude pode ser benéfica para auxiliar

no controle glicémico. Recentemente, o exercicio de alta intensidade intervalado (HIIT, high-
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intensity interval training) vem sendo estudado e procurado por ser alternativa aos exercicios
continuos. Realizamos uma revisdo sistematica com metanalise Bayesiana em rede buscando
ensaios clinicos randomizados (ECR) comparando diferentes tipos de exercicio fisico ou
aconselhamento de atividade fisica em pessoas com diabetes tipo 2. Foram incluidos 113
estudos (13.644 participantes) na metanalise. Em comparagdo com o grupo controle (sem
exercicio), todos os tipos de treinamento se associaram com reducdo de hemoglobina glicada:
treinamento aerobico [-0,60% (95% Crl -0,75; -0,44)], exercicio de forca [-0,44% (95% Crl -
0,68; -0,20)], treinamento combinado [-0,65% (95% Crl -0,85; -0,45)], aconselhamento de
atividade fisica [-0,32% (95% Crl -0,51; -0,12)], e HITT [-0,74% (95% Crl -1,1; -0,34)]. HIIT
foi o mais efetivo em reduzir a hemoglobina glicada (SUCRA = 85,5%), no entanto, esse
resultado deve ser visto com cautela devido a inclusdo de poucos ECRs avaliando esta
modalidade.

Os resultados apresentados nessa tese mostram a importancia da educagdo em
autocuidado que, apesar de ndo ter alcangado resultado significativo em reduzir a hemoglobina
glicada, foi benéfica em aumentar a qualidade de vida de pessoas com diabetes tipo 2. Além

disso, destaca-se a importancia de diferentes tipos de exercicio fisico no controle glicémico.

Palavras-chave: Diabetes tipo 2; Autocuidado; Equipe Multidisciplinar; Exercicio fisico;
Controle glicémico
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Introducéo

O diabetes mellitus tipo 2 € uma doenca crénica caracterizada por hiperglicemia devido
a defeitos de secrecdo da insulina e sua acdo, bem como falhas na utilizacdo da glicose por
tecidos periféricos (1). Mundialmente, estima-se que a prevaléncia de diabetes seja de 9,3% da
populacdo adulta, correspondendo a mais de 463 milhGes de pessoas. Esses numeros estdo
aumentando em todo 0 mundo devido a maior expectativa de vida da populagdo em geral, ao
crescente nimero de individuos com obesidade e sedentarismo na populagdo. Além disso, a
otimizacdo do cuidado as pessoas com diabetes tem contribuido para o aumento da sobrevida,
aumentando a prevaléncia da doenca. Projeta-se que, em 2045, o diabetes tipo 2 atinja cerca de
700 milhdes de pessoas (2).

A hiperglicemia crénica causa complicagcdes macro e microvasculares ao longo da vida,
incluindo cardiopatia isquémica, retinopatia, doenga renal do diabetes, vasculopatia periférica
e neuropatia sensitiva e autondémica. Estas complicagdes cronicas sdo de alto custo financeiro
e social para o individuo, sistema de saude suplementar e publico (2). Para ilustrar, no Brasil,
9,3% de todos os custos hospitalares no periodo de 1999-2001 s&o atribuiveis ao diabetes (3,4).

E bem demonstrado na literatura que o controle glicémico adequado é capaz de reduzir
a incidéncia das complicagcdes micro e macrovasculares. Um dos mais importantes estudos
publicados sobre o tema, o UKPDS (United Kingdom Prospective Diabetes Study),
randomizou 4209 pacientes com diagndstico recente de diabetes para tratamento intensivo
(metformina ou insulina ou sulfonilureia, objetivo ter hemoglobina glicada, HbAlc menor do
que 7%) ou convencional (primariamente com dieta, objetivo manter HbAlc em niveis
convencionais da época, em geral maior do que 8%). Concluiu-se que, no final de 10 anos,
houve reducdo das taxas de retinopatia e doenga renal do diabetes nos pacientes do grupo
intensivo (HbAlc — média de 7% vs. 7,9% no grupo terapia convencional) (5). Ap6s o

encerramento do estudo, todos os pacientes e seus médicos foram aconselhados quanto ao
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beneficio da reducdo dos niveis glicémicos. O seguimento do estudo por 17 anos mostrou
manutencdo do beneficio (menores taxas de infarto do miocardio, mortes relacionadas ao
diabetes e mortes por todas as causas) nos participantes que foram tratados intensivamente no
estudo inicial apesar de ndo haver mais diferenca de HbAlc entre os grupos (em torno de 8%)
(6).

A publicacdo deste estudo e outros nas décadas de 1980 a 2000 foi responsavel pela
alteracdo de diretrizes de tratamento de pacientes com diabetes tipo 2, recomendando a meta
glicémica de HbAlc abaixo de 7% para adultos (7-9). Entretanto, esta meta deve ser
individualizada, sendo menos rigida naqueles pacientes mais idosos ou com menor expectativa
de vida, com complicacOes vasculares estabelecidas ou outras comorbidades importantes.

N&o obstante o desenvolvimento de novas classes medicamentosas para o tratamento
do diabetes, em uma década (de 1999 a 2010), a taxa de pacientes que atingiram controle
glicémico aumentou em 7,9%. Apesar deste avango terapéutico, estima-se que 48% encontram-
se com HbAlc acima de 8,0% (10). Em paises onde o custo do tratamento tem maior peso na
escolha dos medicamentos a serem utilizados, o controle glicémico torna-se mais dificil, sendo

que 53% estdo com HbAlc acima de 8,0% (11).

Educacéo para autocuidado em diabetes

Uma das mais importantes mudangas no tratamento do diabetes tipo 2 foi a substituicdo
do tratamento “glicocéntrico” para o conceito de “tratamento centrado no paciente” (12). Além
da individualizacdo da meta glicémica, o0 médico deve adaptar a escolha medicamentosa e a
intensidade da intervencédo de acordo com a preferéncia, necessidade e valores do paciente. Por
ser uma doenca cronica, complexa, que envolve multissistemas, o cuidado ndo se restringe

apenas a reducdo da glicemia; faz-se necessario um cuidado mais amplo, com reducao de risco
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multifatorial (controle pressorico, lipidico, ponderal, cessacdo de tabagismo, estilo de vida
mais saudavel, etc) a fim de reduzir a morbimortalidade relacionada a doenca.

As instituicdes relacionadas ao diabetes (13,14) enfatizam que a abordagem seja
realizada por uma equipe multiprofissional a fim de possibilitar o melhor cuidado para pessoas
com doencas crénicas. Um dos principais objetivos do atendimento da equipe é a educacédo do
paciente para o autocuidado em diabetes (DSME, diabetes self-management education),
disponibilizando o conhecimento e habilidades necessarias para o autocuidado do paciente e
dando autonomia para que este consiga manejar adequadamente o seu tratamento em
colaboracdo com a equipe de saude (15). Através da educacdo, o paciente é estimulado a
realizar mudanca comportamental e escolhas de vida mais saudaveis (alimentacdo saudavel,
atividade fisica regular, etc). Ao aprimorar o conhecimento sobre o diabetes, o paciente € capaz
de melhorar desfechos clinicos como reduzir HbAlc, reduzir peso, melhorar a qualidade de
vida, e reduzir custos relacionados a satde (servigos hospitalares) (16).

A equipe multidisciplinar formada por médico, enfermeiro, assistente social, educador
fisico, fisioterapeuta, nutricionista, farmacéutico deve auxiliar o paciente a seguir padréo
saudavel de alimentacdo, perder peso (se tiver obesidade ou sobrepeso), a praticar atividade
fisica pelo menos 150 minutos por semana, de intensidade moderada a intensa, personalizada
caso haja alguma limitacdo (por exemplo, neuropatia periférica) e treinar o paciente a manejar
a glicemia peri-exercicio. A equipe também deve aconselhar os pacientes a cessar o tabagismo,
avaliar imunizacdo anti-influenza e antipneumocécica. A abordagem psicossocial associada a
doenca e ao tratamento é imprescindivel, j& que problemas neste &mbito podem prejudicar a
adesdo ao tratamento.

O autocuidado do diabetes ja se mostrou uma excelente opcao para o controle glicémico
(17,18) e melhora da qualidade de vida destes pacientes (19). Apesar de existirem diversos

formatos de educagé@o em autocuidado, estes devem ser ajustados para a realidade sociocultural
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da populacdo de interesse (20). No Brasil, 6,6% da populacao adulta é considerada analfabeta
e 25% apresenta afalfabetismo funcional, portanto, atividades de educacdo em salde precisam
ser meticulosamente desenvolvidas para atender essa grande parcela da populacéo (21)

Em estudo recente (22), 222 pacientes latinos com diabetes tipo 2 foram randomizados
para a) manter tratamento usual, b) participar de programa de educa¢do em autocuidado em
diabetes ministrado por agentes comunitarios. No final de 6 meses, os individuos alocados para
0 programa de educacdo apresentaram reducao de HbAlc de 0,51% em relacéo ao basal.

Apesar de importante, promover estratégias de autocuidado ainda é um grande desafio
(23,24). Uma metanalise e outra revisdo sisteméatica sobre o assunto demonstram alta
heterogeneidade dos estudos, prejudicando a compilacdo dos resultados. A intervencdo pode
diferir no tempo de duracdo e no tempo de interacdo entre o educador e participante; pode ser
administrada de forma presencial ou através do uso de tecnologia (internet, aplicativos,
mensagens de celular, etc); pode ser individual, em grupo ou combinada; pode ser administrada
por um Unico profissional da saude, por lideres comunitarios ou uma combinacdo de
educadores. Outro ponto que deve ser levado em conta é o tempo de avaliacdo dos pacientes
apos a intervencdo: quanto mais préximo do fim do estudo, maior a reducdo da HbAlc. O
beneficio glicémico decai 1 a 3 meses ap0s a interrup¢do do programa de educacéo, consistente
com outras interven¢@es comportamentais em diabetes como perda de peso e atividade fisica
(25).

Em uma equipe muldidisciplinar, cada professional tem uma fungdo bem definida.
Dentre eles, destaca-se o enfermeiro. Em muitas vezes este profissional exerce o papel de
gerente de caso, conhecendo mais a fundo cada paciente com diabetes, suas comorbidades e
complicacdes. Fornece maiores explicacdes sobre a doenga e como o controle glicémico e de
outras comorbidades (hipertensdo arterial sistémica, dislipidemia, obesidade, tabagismo, etc)

podem prevenir o surgimento e/ou agravamento de complicagcdes micro e macrovasculares do
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diabetes. E responsavel pela abordagem do cuidado com os pés, realizando exame fisico dos
pés e teste de sensibilidade, orientando o paciente sobre a importancia de inspecao diaria dos
pés e medidas de higiene e conforto. Quando da ocorréncia de lesdes ou Ulcera € encarregado
da indicacdo e realizacdo de curativo. Adicionalmente, o enfermeiro também € responsavel em
conferir a carteira de vacinago, orientar e incentivar a imunizacao de pessoas com diabetes. E
recomendada a aplicacdo de vacina contra influenza, pneumocdcica, hepatite B, Haemophilus
influenza tipo B, varicela e Herpes zoster (26).

O farmacéutico também tem papel importante em melhorar diversos desfechos
terapéuticos e aderéncia ao tratamento. Além de levar educacdo sobre a doenga ao paciente, 0
farmacéutico intervém clinicamente, auxiliando a efetividade da terapia medicamentosa
instituida ao auxiliar no manejo da polifarmacia, modificar horarios estabelecidos para tomada
de medicamentos. Este profissional tem fundamental papel em melhorar a aderéncia do
tratamento medicamentoso ao orientar ferramentas de apoio como caixa para guardar
medicamentos, despertadores para lembrar da medicacdo, tabelas com horérios simplificados.
Para pacientes analfabetos ou com dificuldade de compreensdo o farmacéutico pode montar
uma prescricdo pictogréfica, utilizando-se de simbolos conhecidos e representacoes
simplificadas, a fim de melhorar sua compreensao e tornar o paciente ativo no seu tratamento
(27). Pode-se, por exemplo, utilizar figuras de um sol para indicar os comprimidos a serem
tomados pela manhd, e uma lua, para serem tomados a noite.

O tratamento farmacoldgico é mais complexo em usuérios de insulina. Cerca de 30%
dos pacientes com diabetes tém ansiedade ou medo de sentir dor ao aplicar insulina (28). Sabe-
se que esse medo € associado a piores desfechos como aumento da HbAlc, complicacdes
clinicas e pior estado de saude geral (29). Medidas como identificar e entender as percep¢oes
do paciente, selecionar e orientar o melhor tamanho de agulha para seringa ou caneta aplicadora

de insulina, demonstrar a correta técnica de aplicacdo podem minimizar o0 medo associado a
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aplicacdo e facilitar a adesdo ao tratamento (30). Junto com o enfermeiro, o farmacéutico pode
dividir a tarefa de ensinar e aprimorar a aplicacdo de insulina e manuseio do aparelho monitor
de glicose capilar. Mostra os locais e formas do seu armazenamento e descarte adequado de
perfurocortantes. Examina o paciente avaliando os locais de aplicacdo a procura de possiveis
complicagdes cutaneas (31). Além disso, ensina como fazer o teste de glicose capilar e
manusear 0 glicosimetro. Revisdo sistematica com metanalise compilando 35 estudos,
totalizando 7417 pacientes com diabetes tipo 2 atendidos por farmacéuticos dentro de equipe
interprofessional mostrou redugdo de HbAlc de 0,57% (32).

Ponto chave no tratamento do diabetes tipo 2 é a mudanca do estilo de vida, seguindo
um padrdo alimentar saudavel. O nutricionista tem papel fundamental para promover padrdes
dietéticos que auxiliem no controle glicémico, na perda e manutencdo do peso corporal e
reducéo de fatores de risco cardiovascular. Mais do que indicar dietas, o nutricionista deve
individualizar sua orientacdo baseada em evidéncias cientificas, respeitando seus habitos,
culturas e condig0es financeiras, construindo dentro das preferéncias do paciente mudancas
saudaveis que possam ser mantidas a longo prazo. Diversas dietas ja foram estudadas em
populacdes com diabetes tipo 2 (34). Até 0 momento, ndo ha um numero ideal de calorias ou
distribuicdo dos macronutrientes que deve ser seguida por todos os pacientes. Portanto, deve-
se priorizar um padrdo alimentar saudavel composta de vegetais, frutas, legumes, laticinios,
fontes magras de proteina, oleaginosas e graos integrais. Os seguintes padrdes alimentares
mostraram beneficio em reduzir HbAlc de pacientes com diabetes tipo 2: dieta mediterranea
(35), vegetarianismo ou veganismo (36), baixo em carboidratos (calorias vindas de
carboidratos < 26-45% total de calorias), muito baixo em carboidratos (<26% to total de
calorias oriundas de carboidratos (37). Em comum, todos priorizam uma alimentagdo com
grdos integrais e vegetais sem amido, minimizando a quantidade de acUcar adicionado e

alimento altamente refinado (38).
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Além do controle glicémico, o acompanhamento nutricional tem como finalidade
contribuir para a perda (no caso de pessoas com sobrepeso e obesidade) e manutencéo (no caso
de pessoas eutroficas) do peso corporal. Para tanto, dietas com restricdo de calorias planejada
para o individuo se fazem necessarias e tém maior resultado quando associadas a préatica de
atividade fisica. Intervencdo de mudanca de estilo de vida através de modificacdes de dieta é
capaz de causar uma reducdo de HbAlc de -0,51% (IC 95% -0,67, -0,35). Esse beneficio é
mais pronunciado quando associado & perda de peso (reducio de 0,8 kg/m? no indice de massa
corporal), obtendo mudanca de hemoglobina glicada de -0,67 (1C 95% -0,85 a -0,49) (39).

E funcéo do assistente social orientar o paciente quanto aos seus direitos, auxiliando
quanto & obtencdo de medicamentos e insumos relacionados ao tratamento do diabetes. Além
disso, deve estimuld-lo a buscar a rede de apoio e participacdo ativa de seus familiares no
tratamento. As familias sdo provedoras de apoio para pacientes com diabetes. Elas auxiliam na
organizagdo e manutencdo de estrutura para o seguimento do estilo de vida proposto pela
equipe multidisciplinar, e também fornecem suporte emocional nos momentos de necessidade
(40,41). Divisdo de tarefas entre os familiares como compra e preparo dos alimentos,
monitorizacdo da glicose, separacdo e oferecimentos dos medicamentos, agendamento e
acompanhamento as consultas e aos exames de sangue reduzem a sobrecarga que a doenca traz
para os pacientes. Intervencdes em que membros da familia do paciente com diabetes tipo 2
sdo incluidos estdo associadas a alteracdo de HbAlc de -0,71% (IC 95% -1,09 to -0,33) (42).
Auxiliar o paciente e sua familia a construir um relacionamento de apoio entre 0s membros
mostrou-se efetivo em melhorar a adesdo a dieta ao longo do periodo de acompanhamento (43).

Além da complexidade técnica de todo o manejo do seu tratamento, o paciente também
enfrenta o custo financeiro e social da sua doenca. No Brasil, ha diversos programas de salde
para auxiliar o paciente com diabetes, desde consultas individuais ou em grupo na unidade

béasica de saude, até programas para liberacdo de medicamentos orais (metformina,
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sulfonilureias), insulinas NPH e regular, além de insumos (seringas, agulhas, fita reagente para
afericdo da glicose capilar e glicosimetro). Recentemente, foi liberada a dispensacdo de
dapagliflozina para pacientes com diabetes tipo 2, acima dos 65 anos com cardiopatia,
aumentando as opcdes terapéuticas disponibilizadas gratuitamente (33), facilitando a adeséo.
Para completar, o educador fisico faré a orientagdo e prescrigdo sobre a importancia do
exercicio e atividade fisica para as pessoas com diabetes tipo 2. Inicialmente, deve classificar
0 grau de atividade fisica ou sedentarismo. Para aqueles sedentérios, a identificagdo do
contexto socioeconémico e de saude (complicagcdes e comorbidades) faz-se necessario para
verificar possiveis barreiras a pratica de atividade fisica e formas de reduzi-las. E papel do
educador fisico motivar a pratica e propor tarefas. Sabe-se que, quando a recomendacao de
exercicio fisico é formalizada através de uma prescri¢do por escrito, aumenta-se a adesao do
paciente em relacdo a prescri¢do dada de forma oral (44). Nos pacientes que ja séo ativos, o
profissional deve esclarecer informacges sobre checagem de glicemia pré e pds treino, ajuste
de insulina nos dias de treinamento, necessidade de hidratacdo, uso de vestuério e calgados
adequados. Avaliar a intensidade, frequéncia e duracdo do exercicio em realizacdo e tracar
tarefas especificas para alcancar melhores resultados (45). Para todos os pacientes, a orientacao
quanto a reducao do tempo sedentério é valida. Comportamento sedentério é caracterizado por
comportamento com baixo gasto energético como assistir a telas (televisao, celular, tablet) ou
trabalho sentado, e estd associado com pior controle glicémico e maior risco metabolico.
Interromper o tempo sentado com caminhada breve e leve caminhada mostrou-se efetivo em

melhorar agudamente o controle glicémico (46).

Exercicio fisico no diabetes
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Dentre os tdpicos de autocuidado, esta a necessidade de préatica regular de atividade
fisica como meio de facilitar o manejo do controle glicémico. Considera-se atividade fisica
todo o movimento corporal produzido por contracdo da musculatura esquelética que aumenta
0 gasto energético, como por exemplo, limpeza de casa, jardinagem, caminhadas de
deslocamento ou no trabalho (45). J& o exercicio fisico é uma atividade fisica planejada,
estruturada, repetitiva, prescrita por um profissional de educacédo fisica, com o objetivo de
manter ou melhorar componentes da aptidao fisica (47).

Tradicionalmente, o exercicio fisico pode ser do tipo aerdbico ou de forga. O exercicio
aerdbico compreende movimentos coordenados, repetidos de grandes grpos musculares, como
por exemplo: caminhar, correr, andar de bicicleta, nadar, etc. O exercicio de forca € aquele em
que o treinamento € realizado contra a resisténcia como pesos (livres, em aparelhos ou do
préprio corpo), faixas elasticas ou molas (45).

Tanto o exercicio fisico quanto a atividade fisica devem ser prescritos a todos 0s
pacientes com diabetes pois trazem beneficios além da reducéo glicémica; auxiliam na perda
de peso, reduzem outros fatores de risco cardiovasculares e melhoram a qualidade de vida
(45,48). Sabe-se que o exercicio fisico é capaz de ativar sinais moleculares contornando a acéo
defeituosa da insulina nas pessoas com diabetes tipo 2. Esses sinais induzem a translocacéo do
transportador de glicose-4 (GLUT-4) do intracelular para a membrana plasmatica. Assim,
ocorre o transporte de glicose pelo musculo induzida pelo exercicio, contribuindo para a
reducéo da glicemia (49).

Aos pacientes com diabetes tipo 2, recomenda-se a pratica de exercicio de intensidade
moderada a vigorosa na maioria dos dias (sem passar 2 dias sem se exercitar), por pelo menos
150 minutos por semana. Idealmente, deve-se praticar exercicios resistidos (de forga) 2 a 3
sessOes na semana. Em idosos, exercicios de flexibilidade e equilibrio sdo indicados 2 a 3 vezes

por semana (13).
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Os exercicios estruturados — seja aerobico, resistido ou combinacéo destes — tem maior
poténcia no controle glicémico, com queda da HbAlc de 0,67 (IC 95% -0,84 a -0,49%) (50).
Entretanto, como grande parte das pessoas com diabetes ndo tem acesso a pratica de exercicio
fisico regular, o aconselhamento de realizar atividade fisica € uma saida viavel para aumentar
a adesdo. Quando associado a orientacdo dietética é possivel alcancar reducédo da HbAlc em
0,58% (IC 95% -0,74 a -0,43%) (50). O exercicio intervalado de alta intensidade (HIIT, high-
intensity interval training) tornou-se uma alternativa para aquelas pessoas que nao conseguem
praticar a duracdo recomendada de atividade fisica devido a restrigdes de tempo. Recentemente
o HIIT também se mostrou efetivo em reduzir HbAlc, indice de massa corporal, além de
aumentar a capacidade cardiorespiratoria (51).

Desta forma, os objetivos desta tese séo: (a) avaliar a efetividade de um programa de
autocuidado multidisciplinar voltado a pacientes com diabetes tipo 2 atendidos no Hospital de
Clinicas de Porto Alegre; e (b) investigar a efetividade de diferentes tipos de exercicios fisicos
e aconselhamento em atividade fisica no controle glicémico de pessoas com diabetes tipo 2.
Para tanto, (a) foi desenhado e conduzido um ensaio clinico randomizado com
acompanhamento de 12 meses do Programa de autocuidado em Diabetes; e (b) realizar revisao
sistematica com metanalise em rede de ensaios clinicos randomizado comparando diferentes

tipos de exercicio fisico em pessoas com diabetes tipo 2.
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DESENVOLVIMENTO

a) Artigo 1: “Optimization of care for outpatients with type 2 diabetes through the Diabetes
Self-Management Multidisciplinary Program: A randomized clinical trial.”
(artigo publicado em Canadian Journal of Diabetes em 31 de janeiro de 2022, doi

10.1016/j.jcjd.2022.01.006).
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Objective: To evaluate the efficacy of a Self-Management Multidisciplinary Program (MP)

on glycemic control, quality of life and diabetes self-care activities.

Methods: People with type 2 diabetes and A1C > 7.5% were randomized to participate in the
MP or to usual care (UC). MP consisted of face-to-face meetings with each health care
provider (nurse, pharmacist, dietitian, physical educator and social worker) to approach
diabetes self-management issues. MP topics were tailored towards local habits and

culture. Three different modules were offered over 12 weeks. The primary outcome was
change in A1C from baseline to 12 months. Diabetes Quality of Life and Summary of

Diabetes Self-Care Activities questionnaires were assessed at baseline, 6 and 12 months.

Results: Ninety-six participants were included (59 years-old; 60% women; diabetes duration
16 £10 years; 62% lower middle/low socioeconomic status). Change in A1C at 12 months
(UC -0.52% [95% CI -1.08 to 0.26] vs MP -0.30% [95% CI -1.05 to 0.45]; p = 0.072) was
not different between the groups. There was an increase in satisfaction and a reduction in

worry about future effects of diabetes in the MP group, not found in the UC group.

Conclusions: A short-term self-management multidisciplinary program improved diabetes-
related quality of life but failed to reduce A1C in individuals with long-standing type 2

diabetes and a low socioeconomic status.

Trial Registration: ClinicalTrials.gov Identifier: NCT03074383

Keywords: Diabetes mellitus, type 2; Patient Education; Self-care; Self-management;

Quiality of Life

Introduction
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Type 2 diabetes is a chronic disease characterized by hyperglycemia, and is associated
with vascular comorbidities and high mortality rate [1]. Despite pharmacological advances
over the past two decades [2,3], it is estimated that 33% of people with diabetes have A1C
levels above individualized target [4]. Diabetes management goes beyond taking medication. It
involves a complex health behavior changes and engagement in routine self-care activities, including
food choices, physical activity, blood glucose checks, foot examination, insulin administration, among
others. The adoption of these measures associated with the concern about possible complications
arising from diabetes results in a daily burden for individuals and their families [5], evidenced by
reduced quality of life [6]. For global control of diabetes, individuals need knowledge, training, and
support from health care providers to be able to maintain long-term care [7].

Diabetes self-management education and support (DSMES) has proven to be an excellent
option for glycemic control and improved quality of life [8,9]. The main goal of diabetes DSMES is
to provide knowledge and skills necessary for informed decision making, enhancing individuals
autonomy and empowerment [8,10]. There are several forms of DSMES, which must be adjusted to

the sociocultural context of the population of interest.

DMSE delivered by a multidisciplinary team were associated with a decrease in glycated
hemoglobin when compared with DMSE delivered by a single provider [11,12]. The health care
professionals most commonly involved in team-based programs are nurses [13-15], dietitians [13,14]
and pharmacists [16]. Others providers (physical educator, social worker, mental health specialists)

may also assist the needs of people with diabetes [8,10].

Although important, promoting self-management strategies remains a major challenge [17],
especially in low and middle-income countries, where social determinants could impact more strongly

on health [18].

The current trial was therefore designed to investigate the effect of a face-to-face short-term
self-management multidisciplinary program on glycemic control in outpatients with type 2 diabetes

from a public hospital of a middle-income country.
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Methods

Study design

This was a single-center, open-label, parallel-group, randomized (1:1) clinical trial, with
blinded primary outcome assessors. Individuals aged 18 years or over with type 2 diabetes who were
seen at the Diabetes Outpatient Clinic of a tertiary public hospital from Southern Brazil in the
previous 12 months were randomly invited to participate in the study by personal or telephone
contact. The study was approved by the institution’s Research Ethics Committee (protocol no. CAEE
62484316.3.0000.5327), and written informed consent was obtained from each participant prior to
enrollment. The trial was registered in ClinicalTrials.gov (NCT03074383) and was reported according

to the CONSORT statement [19].

Participants

Eligible participants were all adult individuals aged > 18 years with a diagnosis of diabetes
under outpatient follow-up with an endocrinologist in a tertiary hospital and A1C > 7.5% (> 58
mmol/mol). Exclusion criteria were diabetes other than type 2 diabetes, neurological, psychiatric or
cognitive deficits that could prevent adequate understanding or participation in the program, and

participation in another randomized clinical trial in the last three months.

Interventions

The intervention group participated in the Diabetes Self-Management Multidisciplinary
Program (MP), consisting of three face-to-face meetings, with an interval of 4 (+ 2) weeks between
them. The program consisted of brief individual meetings with health professionals in which different
topics were addressed in order to optimize diabetes self-management. At each meeting, the participant
was guided through five multidisciplinary stations with the following health care providers: dietitian,

nurse, pharmacist, physical educator, and social worker. In each station, the health care provider
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individually met with each participant for 15 minutes. Five participants were seen simultaneously
within the same room in a rotation system, until all of them inside the room have been seen by all
health professionals (Supplementary Methods and Supplementary Figure 1). The topics addressed at
each station at each meeting are described in the Supplementary Methods. The health professionals
were previously trained, and the Diabetes Self-Management Multidisciplinary Program model was
applied in clinic for three months before the start of the trial. Printed educational materials on diabetes
(booklet, identification card, and fridge magnet), addressing topics that corresponded to those
addressed in the program were provided for all individuals. One coordinator managed the meeting and
all professionals gathered together at the end, annotating their assessment and plans on the electronic
records.

Participants allocated to the usual care group (UC) met with the research team on three
different occasions, with an interval of 4 (£2) weeks between them, to receive the same educational
material that the MP group received. These brief (5-10 minutes) meetings were planned as a control
for the meetings held by the MP group, as the mere fact of receiving professional attention alone can
improve some health outcomes [20]. At the end of the trial, participants in the UC group were invited
to participate in the program.

Participants in both groups maintained their routine follow-up visits with their physicians,
who were allowed to modify the treatment to achieve the glycemic target if necessary.

The development of the program and the content addressed, both personally and by
educational materials, were directed to local culture and habits of the low-income, low-education
population. We used simple language in order to motivate engagement in self-care activities in a non-
judgmental way. We chose this approach to create a bond of trust with participants in order to
empower and help them learn how to manage their own disease. Both the program and meetings were
held at the hospital that serves through public health system.

Outcomes

The primary outcome was change in A1C levels from study entry to 12 months. Secondary

outcomes were: percentage of participants reaching A1C <7.5% (58 mmol/mol) and < 8.0% (64

mmol/mol), scores of the following questionnaires: Diabetes Quality of Life (DQOL) [21], Summary
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of Diabetes Self-Care Activities (SDSCA) [22], and the International Physical Activity Questionnaire
(IPAQ) [23], body weight variation, blood pressure and lipid profile (total cholesterol, HDL
cholesterol, and triglycerides). These questionnaires are used in clinical e research settings worldwide
and have been cross-culturally adapted and validated for Brazilian Portuguese [24].

DQOL consists of 4 domains (satisfaction, impact, social/vocational worries, and diabetes-
related worries) whose answers are scored from 1 to 5. Lower scores indicate higher quality of life.
The “social/vocational worries” domain was excluded because most of our participants were retired or
inactive.

SDSCA assesses the number of days, over the previous 7 days, on which respondents
engaged in several diabetes self-care activities. The closer to 7 days, the better the engagement to self-
care items. The revised scoring system was applied by grouping the responses for general diet, foot
care, blood glucose testing, and exercise [25].

IPAQ was applied using the following domains: transport-related physical activity, domestic
and gardening activities, and leisure time physical activity. Scores were calculated for each domain
using the number of minutes of physical activity in the last seven days and the mean number of hours
spent sitting per day.

All participants collected blood for A1C, completed the questionnaires and had their weight
and blood pressure measured at baseline, 6 and 12 months after study entry. Lipid profile was

measured at baseline and at 12 months (Supplementary Figure 2). Socioeconomic status was

assessed by the Brazilian Criteria 2015 and Social Class Distribution Update [26].

Randomization

Treatment assignment was determined by computer-generated simple random sequence by a
statistical program (SAS software version 9.4) and kept sealed until the participant was allocated to
the treatment group. Both investigators who generated and managed randomization list did not

participate in the screening or allocation. Due to the nature of the interventions, blinding of the
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participants and research staff was not possible. However, the assessor remained blind to participants’

treatment allocation.

Statistical analysis

Based in a previous study [27], to detect a difference in A1C values of moderate effect size
between the groups, with a power of 80% and a significance level of 0.05, a total sample size of 80
participants was necessary. Given an anticipated drop-out rate of approximately 20%, the recruitment
target was increased to 96 participants to compensate for possible losses. Data were expressed as
mean + SD, n (%), or median (interquartile range). For between-group comparisons, Student’s t test
was used for quantitative variables and the chi-square test for categorical variables. Generalized
estimating equations for repeated measures analysis with Bonferroni correction were used to assess
the effect of the intervention on changes in the primary and secondary outcomes from baseline to 12
months, following the intention-to-treat principle. Primary outcome analyses were adjusted for
baseline A1C. All analyses were performed using SPSS software, version 20 (SPSS INC., Chicago,

IL, USA).

Results

Participant characteristics

A review of electronic medical records showed that 637 people had been seen at the
endocrinology outpatient clinic in the previous year. Of these, 479 were excluded for the following
reasons: 359 did not meet the inclusion criteria, 61 did not answer telephone calls, and 11 failed to
attend the first visit; 48 were eligible but not contacted (Figure 1). Of the 158 eligible individuals with
type 2 diabetes who were successfully contacted, 62 declined to participate in the study, resulting in
96 participants who were randomly assigned to UC (n = 48) or MP (n = 48). Recruitment started in

March 2017 and ended in January 2018. Follow-up was completed in March 2019. One participant in
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the MP group dropped out of the study shortly after randomization. Four participants died during the
study: 3 in the UC group (due to sepsis after cancer surgery, sepsis associated with necrotizing
fasciitis, and unknown cause) and 1 in the MP group (stroke); none of the deaths was directly related
to the study procedures.

The participants’ clinical and laboratory characteristics are shown in Table 1. The sample
consisted mostly of women (60%), 59 + 9 years-old and diabetes duration of 16 + 10 years. Most
participants (62%) belonged to the lower middle socioeconomic class. No differences were observed

among groups, except for a non-statistical higher number of women in the UC group.

Attendance rate
High attendance was recorded in the meetings with the research team in the control group (>

93%) and in the MP group (> 95%).

Primary outcome measure

In both groups, A1C at 12 months did not differ from baseline: UC delta (A) -0.52% (95%
confidence interval [CI] -1.07 to 0.04; p=0.08) vs. MP A -0.30% (95% CI -1.05 to 0.44; p=1.00), nor
between the groups (p=0.33) (Supplementary Table 1 and Supplementary Figure 3). At 6 months, the
UC group showed a decrease in A1C [A -0.56% (CI -1.04 to -0.08), p=0.02] from baseline, which was
not shown at the end of follow-up. At the end of 12 months, only 8 (16.7%) participants in the UC
group and 5 (10.4%) in the MP group achieved A1C <7.5% (58 mmol/mol), p=0.369; 14 (33.3%)
participants in the UC group and 10 (21.3%) in the MP group achieved A1C < 8.0% (64 mmol/mol),
p=0.203.
Change in weight, blood pressure and lipids

There was no change in weight or blood pressure and no improvement in the lipid profile

during follow-up in any of the groups (Supplementary Table 2).

Quality of life
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The MP group reported increased satisfaction associated with diabetes (A -0.28 [CI -0.55 to -
0.02]; p=0.034) and decreased worry about future effects of diabetes (A -0.46 [CI -0.79 to -0.12];
p=0.003) 12 months after randomization, a trend not found in the UC group in the same period (A -
0.12 [C1-0.35t0 0.11]; p=0.64 and A 0.09 [CI -0.24 to 0.42]; p=1.0) (Figure 2b and 2c). Overall,
there was an improvement in quality of life in the MP group 12 months after randomization: A -0.23
(C1-0.45 to -0.01; p=0.04) (Figure 2a). There was no change in scores in the domain of impact

associated with diabetes.

Diabetes self-care activities

Among the self-care items assessed by the SDSCA, an improvement was observed in foot
care in both groups, evidenced by an increase in the number of days per week on which foot care was
performed: from 4.0 days (Cl 3.3 to 4.7) at baseline to 4.8 days (Cl 4.1 to 5.5) at 12 months (p=0.04)
in the UC group, and from 3.8 days (Cl 3.1 to 4.5) to 5.1 days (CI 4.4 to 5.8) at 12 months (p<0.001)
in the MP group. At baseline, the MP group showed a dietary pattern of less fat consumption than the
UC group: 2.3 days (CI 1.5 to 3.0) without consumption of high-fat foods in the UC group vs. 3.6
days (CI 3.0 to 4.3) in the MP group (p=0.005) (Table 2). At 6 months, the MP group showed a trend
towards a better general dietary pattern in relation to the UC group (4.8 days [CI 4.2 to 5.5] vs. 3.7
days [CI 2.8 to 4.6]; p=0.053), but this difference lost significance during follow-up. Both groups
reported low engagement in physical activity (UC: 0.9 days [CI 0.4 to 1.3] vs. MP: 1.6 days [CI 1.0 to
2.2]; p=0.05 between the groups). Although the MP group performed more time of physical activity at

the beginning and 6 months, this difference was not found at the end of the follow-up (p=0.45).

Physical activity

Confirming the findings of the SDSCA questionnaire, both groups had a high rate of physical
inactivity. Only 8 (17%) and 18 (38%) participants in the UC and MP groups, respectively, reported
exercising for more than 10 minutes continuously during the week (p=0.38). During the 12-month

follow-up, the number of minutes of physical activity did not differ from the baseline values (p=1.0 in
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both groups), and there was also no difference between the groups (p=0.12). During follow-up, the
UC group had higher sedentary time than the MP group at 6 months (8.5 hours per day [CI] 7.4 t0 9.5]
vs. 6.6 hours per day [CI 5.3 to 7.8]; p=0.03) and at 12 months (8.9 hours per day [CI 7.6 to 10.2] vs

.6.30 hours per day [CI 5.2 to 7.4]; p=0.003).

Adverse effects
Participants reported minimal adverse effects related to the study procedures, such as pain or
discomfort with blood collection (2 in the MP group and 5 in the UC group) and bruising at the

puncture site (4 in the MP group and 7 in the UC group).

Discussion

The Diabetes Self-Management Multidisciplinary Program was developed to provide brief
individual assistance for participants with diabetes through a multidisciplinary approach with the
objective of improving glycemic control by encouraging diabetes-related self-care activities.

A systematic review comprising 118 randomized clinical trials showed that the reduction in
Alc is greater in DSMES interventions performed with a contact time above 10 hours [11]. Although
the contact time in our study was around 4 hours, the program design was enough to improve the
participants quality of life and foot care.

The reduction in A1C did not reach statistical significance at 12 months from baseline
(approximately 9 months after the intervention). This result appears to be consistent with the basic
principles of the educational process, in which repetition of information is necessary [28]. Likewise,
health behavior changes follow the same pattern, where strengthening of guidance and monitoring by
the researchers serve to consolidate the information acquired. Other factors such as high body mass
index, presence of comorbidities, low education level, financial distress, and a more negative illness
perception are associated with poor activation for behavioral change [29]. It has also been shown that,
even when recruiting people who are willing to undergo intensive health behavior changes,

intervention effects are lost over time [30].
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Unlike previous studies showing improvement in A1C after DSMES interventions [31], our
study enrolled individuals seen at a specialized tertiary care outpatient clinic who had long-standing
disease and were receiving a complex insulin plan (80% were receiving basal insulin combined with
regular insulin), with multiple comorbidities and serious complications associated with diabetes. In a
study with an individual approach carried out by a multidisciplinary team, it showed that non-
responders were those with poor compliance, serious comorbidities, and limitation of mobility [32].
Other studies that allocated participants with a higher A1C and a higher proportion of insulin users
also did not demonstrate maintenance of the glycemic benefit months after the end of the intervention
[33,34].

The UC group received printed materials, similar to those of the MP group, addressing the
same topics of self-management education, including dietary guidance, importance of physical
activity, correct insulin administration. It is possible that following to the recommendations in the
printed material and the frequent meetings with the researchers may have contributed to the initial
reduction in A1C levels, thus reducing the difference in effect between the groups.

There was no increase in physical activity during follow-up. Due to previously known
ischemic comorbidities (39% with coronary artery disease and 13% with stroke) and symptoms
compatible with angina reported during participation in the program, the team recommended proper
clinical investigation for risk stratification before encouraging physical activity [35]. This may have
delayed the start of physical activity and reduced the interest of some participants [36].

Our study has the differential advantage of being a pragmatic randomized clinical trial, with
the development of a low-cost multidisciplinary intervention culturally directed to the target
population of unmotivated individuals with multiple comorbidities and long-standing diabetes.
Because real-life studies include a more representative sample in clinical practice and cause minor
changes in the already established routine activities, they represent the real-world efficacy of
interventions, producing results that can be more easily applied and generalized [37]. Despite not
reaching the primary outcome, the multidisciplinary team decided to maintain the Diabetes Self-

Management Multidisciplinary Program for longer time than previously planned after the end of this
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trial, because of their personal enthusiasm with the individual results and because participants
continued to report they were very grateful for the initiative.

Nevertheless, some limitations need to be addressed. Due to the nature of the proposed
intervention, blinding of the participants was not possible. Participants may have informed the
attending physician of the intervention, which may have induced the physician not to change doses or
include medications in the current treatment plan, thus contributing to treatment inertia. Secondary
outcomes were based on data from self-report questionnaires that may suffer from recall bias.
Regarding the IPAQ, previous studies have reported a poor association between the questionnaire
results and objective data, such as pedometer and accelerometer data [38,39], and a tendency to
overestimate the time spent in physical activity [40]. Conversely, another study found no significant
difference between self-reported physical activity and that measured by an accelerometer in people
with diabetes [41].

Treatment of diabetes is complex and requires engagement in daily tasks. Therefore, self-
management of the disease is essential to achieve control and to prevent complications [42]. Short-
term interventions have little effect on the achievement of long-term glycemic control [17], and the
benefits of the intervention are reduced when measured a few months after its completion [43]. In
addition to the benefits achieved, increasing the number of meetings throughout the year could be

beneficial to keep individuals motivated and engaged to the recommended care.

Conclusion
In conclusion, a short-term multidisciplinary program was able to improve diabetes-related
foot care and quality of life but was insufficient to improve AL1C in individuals with long-standing

diabetes attended in a public hospital from a medium-income country.
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Tables

Table 1. Baseline clinical and laboratorial characteristics

Characteristics UC (n=48) MP (n=48)
Age, years 60+9 50+9
Female sex 24 (50) 34 (71)
White race 12 (75) 19 (60)
Education time, year 7+3 714
Income < 2 minimum wage 24 (51) 20 (43)
Medium-low/low socio-economic status 30 (63) 30 (63)
Duration of diabetes, years 16 +10 16 +10
Comorbities — n (%)
Obesity 32 (67) 32 (67)
Hypertension 43 (92) 46 (96)
Coronary artery disease 28 (58) 18 (39)
Stroke 9(19) 6 (13)
eGFR <60 mL/min/1.73m? 16 (33) 10 (21)
Lower limb amputation 2(4) 3 (6)
SBP, mmHg 140+ 20 134+ 19
DBP, mmHg 76 +9 78+12
Medication — n (%)
Metformin 37 (717) 41 (85)
Sulphonylurea 12 (26) 14 (29)
SGLT2 inhibitors 0 (0) 4 (8.3)
Basal insulin @ 40 (83) 40 (83)
Bolus insulin ® 19 (40) 19 (40)
Aspirin 33 (69) 28 (58)
Statin 44 (92) 39 (85)
ACE inhibitors/ARBs 43 (90) 40 (85)
Laboratory tests
AlC, % 95+1.2 99+15
A1C, mmol/mol 80+13 84 +15
Total cholesterol, mg/dL 171 +45 169 + 43
HDL-c, mg/dL 43 +13 45+13
LDL-c, mg/dL 93 +42 89+35
Triglycerides, mg/dL 180 + 83 195 + 86

Data are presented as median + SD or n (%).

ACE, angiotensin-converting enzyme; ARB, angiotensin Il receptor blocker; DBP, diastolic blood
pressure; eGFR, estimated glomerular filtration rate; MP, Multidisciplinary Program group; SBP,
systolic blood pressure; SGLT2, sodium-glucose co-transporter-2; UC, usual care.

@ Three participants (two in usual care and one in MP group) were in use of insulin glargine. The
others were using NPH insulin.

bOne participant in intervention group were in use of insulin lispro. The others were using regular
insulin.



Table 2. Change in self-care activities at 6 and 12 months from baseline

Usual Care Group Multidisciplinary Program Group
p p value p
Mean (SE) A 95% ClI Mean (SE) A 95% ClI
value @ a value ®
General diet¢ Baseline 3.89 (0.4) - - - 4.39 (0.4) - - - 0.34
6 mo. 3.70(0.5) -0.19 -1.32t00.95 1.0 484 (04) 045 -0.30t0 1.19 0.44 0.05
12 mo. 3.75(0.4) -0.13 -1.19t00.93 1.0 425(0.4) -0.14 -0.96 t0 0.68 1.0 0.35
Eat high-fat ~ Baseline 2.25(0.4) -- - - 3.64 (0.3) - - - <0.01
food ¢ 6 mo. 2.09(04) -0.16 -1.23t00.92 1.0 3.78(04) 0.14 -0.971t0 1.26 1.0 <0.01
12 mo. 2.02(04) -0.23 -1.32t00.86 1.0 3.38(0.4) -0.26 -1.20t0 0.68 1.0 0.02*
Fruit and Baseline 2.31(0.4) -- - - 2.88 (0.4) -- - - 0.35
vegetable 6 mo. 294 (06) 0.63 -0.76t02.02 0.83 3.48(0.5) 0.60 -0.99t0 2.19 1.0 0.49
intake © 12 mo. 1.96 (0.4) -0.35 -152t00.82 1.0 2.76 (05) -0.12  -155t01.31 1.0 0.22
Blood Baseline 3.30 (0.4) - - - 3.84 (0.5) - - - 0.38
glucose 6 mo. 3.38(0.5) 0.08 -1.06t01.23 1.0 3.46 (06) -0.39 -1.60t00.83 1.0 0.92
testing 12 mo. 2.76 (0.5) -0.54 -153t00.46 0.59 3.65(04) -0.19 -1.351t0 0.96 1.0 0.17
Physical Baseline 0.86 (0.2) -- - - 1.63 (0.3) - - - 0.05
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Activity ¢ 6 mo. 1.36 (0.4)
12 mo. 1.30 (0.3)
Foot care " Baseline 4.02 (0.4)
6 mo. 4.06 (0.4)

12 mo. 4.80 (0.4)

0.50

0.44

0.04

0.78

-0.45t01.45

-0.34t01.21

-1.10t0 1.17

0.02 to 1.54

0.62

0.53

1.0

0.04

2.54 (0.3)
1.63 (0.3)
3.79 (0.4)
5.29 (0.3)

5.10 (0.4)

0.91

0.0

151

131

-0.08 t0 1.90

-0.97 10 0.97

0.62 t0 2.39

0.43t02.19

Data presented as mean (SE), delta and 95% confidence interval, in an intention-to-treat analysis. Mo, months.

a within group difference from baseline to 6 and 12 months; °, between-group difference in each time period.

Summary of Diabetes Self-Care Activities Questionnaire (SDSCA) questions asked:

0.08

1.0

<0.01

<0.01

0.02

0.45

0.64

0.02

0.55

¢ “On how many of the last seven days have you followed a healthy diet for diabetes?” and “... have you followed an eating plan for diabetes?”
d “On how many of the last seven days did NOT you eat high-fat foods such as red meat or full-fat dairy products?”

¢ “On how many of the last seven days did you eat five or more servings of fruits and vegetables?”

f¢On how many of the last seven days did you test your blood sugar?” and “...did you test your blood sugar the number of times recommended by

your health care provider?”

9 “On how many of the last seven days did you participate in at least 30 minutes of physical activity?”” and “... did you participate in a specific

exercise session (such as swimming, walking, biking)?”

h “On how many of the last seven days did you check your feet?” and “...did you inspect the inside of your shoes?
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Figures

Figure 1. Participant flow diagram during the 12-month period.

(n = 637)

Assessed for eligibility

Excluded (n = 479)
— - 359 were ineligible:
108 Alc < 7.5% (58 mmol/mol)

A 4

98 Diabetes other than type 2
13 participating in another trial
61 patients without diabetes

8 cognitive limitation
71 last Alc over 6 months ago

- 120 eligible but were not enrolled:
61 could not be reached by
telephonic contact
48 was not contacted

11 missed first appointment

contacted

158 type 2 diabetes

| | 62 declined
- 17 physical limitation

|

- 15 lack of time
- 06 live far from the hospital
- 24 lack of interest

Randomized (n = 96)

T~

Allocated to Multidisciplinary Program
group (n =48)

Received allocated intervention (n = 47)
Did not receive allocated intervention
(n = 1 due personal reasons)

Allocated to Usual Care group
(n=48)

Received allocated intervention (n = 48)

6 month evaluation

34 returned to follow up
47 Alc

1 dead

6 month evaluation

31 returned to follow up
42 Alc

3 dead

12 month evaluation
40 returned to follow up
47 Alc available

12 month evaluation

39 returned to follow up
42 Alc available

Included in the primary analysis (nh =
47)
Excluded from analysis (n = 1, dead)

Included in the primary analysis (n =
42)

Excluded from analysis (n = 6; 3 dead;
3 did not return to follow up)
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Figure 2. Diabetes Quality of Life Questionnaire (DQOL) score change 6 and 12 months from
baseline.

DQOL scores range from 1 to 5. Higher value means poorer quality of life in each separate domain
and overall score. There was a significant improvement in the overall quality of life (a), satisfaction
(b) and worry (c) about future effects of diabetes domains in the MP group after 12 months, not found
in UC group. There was no change in the impact (d) domain. MP, multidisciplinary program; UC,

usual care. *, p<0.05.
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ANEXO A - PRODUCAO CIENTIFICA ADICIONAL

Além dos artigos apresentados, foram desenvolvidos os seguintes trabalhos durante o

periodo do doutorado:

- Capitulo de livro:

Schneiders J, Schneider SMB, Garcia SP. Neuropatia diabética e pé diabético. In:

Gossenheimer AN, Schaan BD, Telé GH (org.). Diabetes melito: uma visdo interdisciplinar.

1. Ed. Porto Alegre: Pubblicato Editora, 2021 p. 55-63

- Artigo completo:
Bottino LG, Madalosso MM, Garcia SP, Schaan BD, Tel6 GH. Diabetes-Specific
Questionnaires Validated in Brazilian Portuguese: A Systematic Review. Archives of

Endocrinology and Metabolism. 2020 Mar 27;64:111-20.

Monteiro LERC, Garcia SP, Bottino LG, Custodio JL, Telé GH, Schaan BD. Precipitating
factors of diabetic ketoacidosis in type 1 diabetes patients at a tertiary hospital: a cross-
sectional study with two-period comparison. Archives of Endocrinology and Metabolism.

2022.
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Supplementary Methods
At each meeting, participant was guided through five multidisciplinary stations with
the following health care providers: dietitian, nurse, pharmacist, physical educator, and social
worker. In each station, the health care provider individually met with each participant for 15
minutes. Five participants were seen simultaneously within the same room in a rotation
system, until all of them inside the room have been seen by all health professionals
(Supplementary Figure 1). The health professionals were previously trained, and the MP
model was applied in clinic for three months before the start of the trial.
Topics addressed at each station:
In Module 1, the following topics were addressed:
- Pharmacist Station: Medication management, with tips to improve adherence to medication and
insulin use. For individuals using insulin, assessment of insulin administration sites and techniques,
storage, possible skin complications, and proper disposal of sharps. Explanation about
hypoglycemia (its identification and treatment).
- Nurse Station: Explanation about the definition of diabetes and microvascular and macrovascular
complications, including how glycemic control and control of other comorbidities (hypertension,
dyslipidemia, obesity, smoking) can prevent them. Evaluation of continuous foot care (importance
of prevention and self-care through simple hygiene and comfort measures). Performing the
monofilament test.
- Dietitian Station: Structured history taking to identify the individual’s dietary and nutritional
profile and guidance on glycemic index.
- Physical Educator Station: Building up a profile of the individual in relation to physical
activity/exercise, within 3 possible levels: does not exercise; seeks to exercise, but without any
guidance; and exercises formally, under guidance. Then, participants receive the most appropriate
recommendations for their possible profile and are encouraged to modify their behavior towards a
more active profile. Identification of possible barriers to physical activity, clarifying the reasons

why increased physical activity is important for treatment and establishing objective tasks for the
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next meetings. Participants already aware of the importance of physical activity/exercise who make
an effort to perform them but still do not have professional guidance will receive a brief guidance
on care before, during, and after exercise, as well as the indication of places where exercise-based
health interventions are provided free of charge.
- Social Worker Station: Identification of the individual’s profile through a questionnaire for
personal identification, family support, and socioeconomic context. If no participant family
member is present, a reflection will be initiated on the importance of family support throughout
the treatment and an invitation will be made for a family member to attend Module 2.

Once all meetings have been held, the participant received a fridge magnet and a folder with

foot care and other self-care activities instructions.

Module 2 is an active listening module, saving more time to answer participants’ questions and to
reinforce the content delivered in Module 1. In each station, health professionals start by asking
participants what they have learned in Module 1 and what changes they were able to make after the
meeting. Positive reinforcement is given for each action taken by the participant, who will be
encouraged to take further actions not yet fully explored.

- Nurse Station: Practical evaluation of insulin self-administration and correct handling of the

blood glucose monitor, including notes for capillary blood glucose monitoring.

- Pharmacist Station: Development of a medication schedule chart for better understanding and

adherence.

- Dietitian Station: Approach to the treatment of hypoglycemia (indicated and contraindicated

foods), how to read labels of processed foods and how to identify unprocessed, minimally

processed, and ultra-processed foods.

- Physical Educator Station: Checking the effectiveness of previous counseling. If it is clear that

no action has been taken by the participant to change the pattern of physical activity, the focus

should be shifted to reinforcing previous counseling, re-identifying possible barriers, and

outlining new tasks based on the demands raised. If an increase in physical activity is identified, it
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is positively reinforced in relation to the behavioral change. Participants then receive guidance for
the next level of exercise according to their profile, as previously identified.

- Social Worker Station: To verify if the social difficulties for continuity of treatment remain the
same or if there have been changes mainly regarding access to medications, family support, and
community support. If a family member is present, a specific approach will be taken in order to
identify participation in the participant’s treatment and other options for family support, such as
more effective attendance at consultations, treatment monitoring (particularly in relation to

medications), and emotional support.

In Module 3, previous guidance provided to participant is reinforced and refined:

- Nurse Station: Reinforcement of the importance of preventing microvascular and macrovascular
complications resulting from uncontrolled diabetes. Explanation about the importance of assessing
nephropathy, retinopathy, and heart disease. Guidance to help participants understand the usual
monitoring of diabetes and the proper completion of the participant’s card in future clinical
appointments.

- Pharmacist Station: Handling of insulin, syringes, glucometer, reagent strips, and lancets under
the supervision of the pharmacist.

- Dietitian Station: Guidance on sweeteners (main types and daily amount recommended) and
eating out of home (suggestions for better food choices and options when participants need to eat
in restaurants, snack bars, parties, and social events).

- Physical Educator Station: The health professional follows the counseling structure used in the
previous modules, seeking to evaluate the effectiveness of the alternative strategies addressed in
the second visit. If failures are detected in adherence to the specific measure, the measure is re-
addressed, and its importance is emphasized. If the participant already shows an improved
behavior, guidance focus on the importance of maintaining this status. Approaches to help
overcome barriers related to adherence to higher levels of physical activity and exercise is based

on the implementation intention strategy. This strategy aims at building action plans in the form
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of an “if-then plan”, and it has been shown to be very efficient in health-related behavior
modification.

- Social Worker Station: Encouraging family participation and support network, encouraging
interaction with other person with diabetes, assessing attendance to medical appointments, and
providing assistance and guidance on how to obtain medications and supplies necessary for the

treatment of diabetes.
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Supplementary Figure 1. Participant care flowchart for the Diabetes Self-Management
Multidisciplinary Program modules. After a meeting with the researchers, each participant was seen
individually by each of the 5 health professionals. After a 15-minute session in the first station, the
participant moved to the next station to receive information from the next health professional, and so

on until all 5 stations have been covered.

PN

15 minutes
Sodial Dietitian
worker
15 minutes 15 minutes
Physical .
Educator Pharmacist
-
15 minutes 15 minutes
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Supplementary Figure 2. Assessments performed during follow-up. Participants in the usual care
(UC) group met with the research team to receive printed material, whereas the participants in the
Multidisciplinary Program (MP) group met with health professionals on 3 different occasions, with an
interval of 4 weeks between them. Afterwards, they returned to attend follow-up (FU) visits at 6 and
12 months for questionnaire completion, anthropometric measurements, and blood collection. Mo,

months

Usual Care | uc1 | | ucz2 | | ucs | FU 12

Multidisciplinary MP 1 MP 2 MP 3 FUG
Program
Time (mo) 0 6 12

Questionnaires

measures

v
Antropometric v
HbA1lc v

v

< S«
L N N

Lipid profile
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Supplementary Figure 3. Change in A1C 6 and 12 months from baseline.

Data present in mean (SE) by visit during the 12-month period. MP, multidisciplinary program; UC,

usual care.
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Supplementary Table 1. Changes in glycated hemoglobin at 6 and 12 months from baseline

Usual Care Group Multidisciplinary Program Group
p p p
Alc, % Mean (SE) A 95% CI Mean (SE) A 95% CI
value valuet valuei
Baseline 9.62 (1.2) 9.74 (1.1) 0.31
6 months 9.06 (1.3) -0.56 -1.04 to -0.08 0.02 9.24 (1.2) -0.50 -1.10t0 0.10 0.14 0.52
12 months 9.10 (1.3) -0.52 -1.07 to 0.04 0.08 9.44 (1.3) -0.30 -1.05t0 0.44 1.00 0.33

Data presented as mean (SE), delta and 95% confidence interval, in an intention-to-treat analysis, adjusted for baseline Alc.

+, within group Alc difference from baseline to 6 and 12 months; i, between-group Alc difference in each time period.
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Supplementary Table 2. Change in lipid profile, blood pressure and body mass index at 6 and 12 months from baseline

Total
Cholesterol,
mg/dL
HDL-c,
mg/dL
LDL-c,
mg/dL
Triglycerides,

mg/dL

Systolic Blood

Pressure, mmHg

Baseline

12 months

Baseline

12 months

Baseline

12 months

Baseline

12 months

Baseline

6 months

12 months

Mean (SE)

170.7 (6.5)

172.2 (5.7)

425 (1.8)
429 (1.9)
93.1 (6.3)
93.5 (5.3)
180.0 (12.4)
179.7 (12.1)
140.0 (3.0)
135.7 (3.0)

137.5 (3.4)

Usual Care Group

A

1.5

0.4

0.4

95% CI

-8.51t0 115

-15t02.1

-9.410 10.1

-19.4 t0 18.7

-9.4100.7

-8.7t0 3.7

p

value 1

0.76

0.73

0.94

0.97

0.12

1.0

Multidisciplinary Program Group

Mean (SE)

166.0 (6.0)

163.2 (4.8)

42,6 (2.0)
42.8 (2.0)
87.4 (5.0)
83.0 (4.9)
195.7 (13.7)
187.9 (15.6)
1343 (2.7)
134.6 (2.8)

131.3 (2.9)

A

2.8

0.2

7.8

0.3

2.9

95% CI

-12.310 6.6

-21to 1.7

-13.1t0 4.3

-27.3t011.7

-4.710 5.3

-9.3103.4

p value

+

0.56

0.87

0.32

0.43

0.80

value §

0.61

0.24

0.98

0.97

0.49

0.15

0.39

0.67

0.17

0.79

0.19
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Baseline
Diastolic Blood

6 months
Pressure, mmHg

12 months

Baseline
BMI, kg/m? 6 months

12 months

76.3 (1.3)
74.4 (1.5)
75.1 (1.5)
329 (0.8)
329 (0.8)

32.8 (0.8)

-1.2

0.0

-0.1

-43100.4

-45102.0

-05t00.4

-0.6t00.3

0.16

1.0

1.0

1.0

783 (1.7)
77.9 (1.8)
76.4 (1.7)
33.7 (1.0)
34.3 (1.0)

34.0 (1.0)

Data presented as mean (SE), delta and 95% confidence interval, in an intention-to-treat analysis.

+, within group difference from baseline to 6 and 12 months; 1, between-group difference in each time period.

BMI: body mass index.

-1.9

0.6

0.3

-28t02.1

521013

-03to 14

-0.2t00.8

1.0

0.48

0.29

0.34

0.38

0.13

0.58

0.54

0.29

0.34
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