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Resumo

O Diabetes Melito (DM) é uma doenca crénica que se tornou uma epidemia
mundial. O tratamento do DM é complexo e requer mudancgas comportamentais e adesao
ao uso de medicamentos. Entretanto, a ma adesdo entre pacientes com DM é muito
prevalente e esta relacionada a multiplos fatores biopsicossociais e a caracteristicas dos
servicos de saude.

A Associacdo Americana de Diabetes preconiza padrdes de educacdo e suporte
para o0 autocuidado em DM que levam em consideracéo crencas individuais relacionadas a
salde, bem como questdes relacionadas a cultura e ao meio em que esse individuo esta
inserido. No Brasil, o Ministério da Saude estabeleceu acdes programaticas para melhorar
0 acesso ao tratamento e acompanhamento do DM nos servi¢os de atencdo primaria.
Entretanto, apesar dos recursos disponiveis, as metas de controle da doenca sdo atingidas
em menos de 50% dos pacientes e os déficits no conhecimento e habilidades no
autocuidado do DM atingem 50 a 80% dos pacientes.

A entrevista motivacional (EM) é uma abordagem ndo-confrontativa que trabalha
com a motivacao do individuo, levando em consideracdo suas necessidades e experiéncias.
Tem como objetivo principal promover a mudanca comportamental em pessoas que
resistem a mudar um comportamento de risco. Os agentes comunitarios de saide (ACS)
sdo profissionais que atuam na integracdo dos servigos de salde da Atencéo Primaria com
a comunidade. Desenvolvem acGes de promocéo e vigilancia em saude na comunidade,
contribuindo para melhoria da qualidade de vida das pessoas. O primeiro artigo desta tese
demonstrou, através de uma revisdo sistematica e meta-analise, que a entrevista
motivacional esta associada a melhora do controle glicémico em pacientes com DM. O
beneficio foi detectado em trés e 12 meses em pacientes com DM tipo 2, e em estudos com

duracdo de 24 meses em pacientes com DM tipo 1. O segundo artigo demonstrou, através



de um ensaio clinico randomizado com pacientes com DM tipo 2, que um curso educativo
administrado para agentes comunitarios de saude reduz significativamente a HbAlc e o
estresse relacionado ao DM ao longo do tempo, porém de forma semelhante nos grupos
intervencdo e controle. Uma melhora significativa no perfil lipidico (colesterol total e
trigliceridios) foi observada no grupo intervencao.

O maior desafio dos profissionais de satde que tratam o DM é apoiar os pacientes
na realizacdo de mudancas comportamentais necessarias usando estratégias bem aceitas e
que levem em consideracdo 0 seu contexto individualmente. Nesse sentido, a EM e o
suporte social e educacional dos ACS sdo intervencdes que podem ser utilizadas para
alcancar metas e que podem ser Uteis no complexo contexto do manejo de pacientes com

DM.



Esta tese de doutorado serd apresentada no formato exigido pelo Programa de Pds-
Graduagdo em Ciéncias Médicas: Endocrinologia. Ela serd constituida de uma
introdugdo em portugués e de dois artigos em inglés: uma revisdo sistematica com meta-

analise e um ensaio clinico randomizado.



Introducéo

Atualmente, as doencas e agravos ndo transmissiveis sao responsaveis por 60% de
todo o 6nus decorrente de doencas no mundo. O crescimento é tdo vertiginoso que em
2020, estima-se que 80% da carga de doenca dos paises em desenvolvimento devam advir
destas doencas.! O Diabetes Mellitus (DM) é uma doenca cronica que se configura hoje
como uma epidemia mundial.>*

Estima-se que o Brasil passe da 82 posicdo em frequéncia de pacientes com DM,
com prevaléncia de 4,6% em 2000, para a 62 posicdo, com 11,3% em 2030.> ** Os fatores
de risco relacionados aos habitos alimentares e estilo de vida da populacdo estdo
associados a este incremento na prevaléncia do DM globalmente. As complicacfes agudas
e cronicas do DM causam alta morbimortalidade, acarretando elevados custos para 0s
sistemas de salde. Estudo realizado pela Organizacdo Mundial da Salde mostrou que 0s
custos governamentais de atencdo ao DM variam de 2,5% a 15% dos orgcamentos anuais de
salde, e os custos de producdo perdidos podem exceder, em até cinco vezes, 0S custos
diretos de atencdo a satde.> >

O tratamento do DM requer mudancas comportamentais, especialmente na dieta e
na atividade fisica diaria, e adesdo ao uso de medicamentos. Entretanto, a ma adesdo entre
pacientes com DM é muito prevalente.® Em pacientes com DM tipo 1, estudos
prospectivos mostram que a taxa de pacientes que “nunca deixam de fazer uma inje¢ao de
insulina” pode variar de 92% em adultos jovens’ a 53% em criancas®. Em pacientes com
DM tipo 2, somente 52% dos pacientes aderem ao plano alimentar recomendado®, 26%
aderem ao plano de atividade fisica orientado®, 52% se exercitam pelo menos 3 vezes na
semana®, e 70 a 80% aderem ao tratamento com anti-hiperglicemiante oral''. Varios

fatores influenciam a taxa de adesdo ao tratamento do DM, dentre eles o subtipo de DM

(ou seja, tipo 1, tipo 2 ou gestacional), idade, sexo e o nivel de complexidade do regime de



tratamento. Além desses, também tém um papel importante na adesdo a nacionalidade, a
cultura e a subcultura do individuo, bem como a organizacdo do sistema de salde, a
cobertura dos cuidados de satide e fatores socioecondmicos.® *? Considerando que a adesdo
ao tratamento esta associada a um melhor controle glicémico e a uma menor utilizacdo dos
recursos de salde’®, é imprescindivel que todos esses fatores sejam levados em
consideracdo na abordagem e manejo de pacientes com DM.

A ma adesdo ao tratamento ndo parece estar associada a um perfil psicologico
especifico. Entretanto, transtornos depressivos e distdrbios alimentares sdo relativamente
comuns em pacientes com DM e podem estar associados com hiperglicemia. Ansiedade e
estresse ndo estdo associados a um efeito hiperglicémico consistente, mas podem piorar o
controle glicémico, causando episodios recorrentes de hipoglicemia grave e cetoacidose
diabética.’* > O estudo DAWN2 demonstrou que 0 DM afeta negativamente a qualidade
de vida dos pacientes e também de seus familiares. Pessoas com DM relatam um impacto
negativo sobre a sua relacdo com a familia, amigos e colegas (21%), nas atividades de
lazer (38%), no trabalho/estudos (35%) e na sua situacdo financeira (44%); e 39% referem
que tomar medicacdo interfere com a sua capacidade de levar uma vida normal.’® O
entendimento do autocuidado em DM como um processo que envolve fatores cognitivos,
emocionais, comportamentais e sociais € 0 primeiro passo para ajudar 0s pacientes a
melhorar o controle da doenca.1*

O DM é uma doenca dificil de ser manejada com sucesso. A andlise
epidemioldgica, econdmica e social do nUmero crescente de pessoas que vivem com DM
mostra a necessidade da implantacdo de politicas publicas de saude que minimizem as
dificuldades dessas pessoas e de suas familias, e propiciem a manuten¢édo da sua qualidade
de vida.? Para tanto, a Associacdo Americana de Diabetes (ADA) estabelece padrdes de

educacéo e suporte para o autocuidado em DM, denominados Diabetes Self-Management



Education and Support (DSME/S). O DSME/S é um componente importante do cuidado
integral do diabetes. Trata-se de uma intervencdo em que o0s pacientes aprendem sobre o
DM e como implementar o autocuidado que € imperativo no controle da doenca, com o
suporte continuo necessério. > 8

Atualmente, as intervencGes do DSME/S tém uma abordagem centrada no paciente
e sdo projetadas para levar em consideracédo as crengas individuais relacionadas a saude, as
necessidades culturais, o conhecimento atual do paciente, as suas limitagcdes fisicas, suas
preocupacfes emocionais, 0 apoio a familia, a situacdo financeira, a histéria médica, a
alfabetizacdo, e outros fatores que possam influenciar a capacidade de cada pessoa para
enfrentar os desafios do autocuidado. A ADA preconiza que todos os individuos com DM
recebam DSME/S no momento do diagndstico e, se necessario, posteriormente. 1718

No Brasil, o Plano de Reorganizacdo da Atencdo a Hipertensdo Arterial e ao
Diabetes Mellitus e a Politica Nacional de Medicamentos, implementados pelo Ministério
da Saude (MS) em 2000, teve por objetivo estabelecer diretrizes e metas para essa
reorganizacdo no Sistema Unico de Saude (SUS), investindo na atualizacio dos
profissionais da atencdo primaria a saude (APS), oferecendo a garantia do diagnostico e do
acesso gratuito ao tratamento medicamentoso, e proporcionando a vinculacdo dos
pacientes as unidades de salde para tratamento e acompanhamento a partir de acdes
programaticas especificas nas equipes de Salde da Familia, ampliando o atendimento
resolutivo e de qualidade para esses pacientes.™

Em 2011, foi criado o Plano de Ac¢les Estratégicas para o Enfrentamento das
Doencas Crénicas Ndo Transmissiveis (DCNT) no Brasil, 2011-2022 do MS, que visa
preparar o Brasil para enfrentar e deter, nos proximos dez anos, as DCNT dentre as quais

estdo: acidente vascular cerebral, infarto, hipertenséo arterial, cancer, diabetes e doencas

respiratorias cronicas. No pais, essas doencas constituem o problema de satude de maior



magnitude e correspondem a cerca de 70% das causas de mortes, atingindo fortemente
camadas pobres da populacdo e grupos mais vulneraveis, como a populacdo de baixa
escolaridade e renda. Dentre as agOes propostas pelo plano, estdo a expansdo da atengéo
farmacéutica e da distribuicdo gratuita de mais de 15 medicamentos para hipertenséo e
diabetes (anti-hipertensivos, insulinas, hipoglicemiante, &cido acetil salicilico, estatina,
entre outros). Em marco de 2011, o programa Farmécia Popular passou a ofertar
medicamentos gratuitos para hipertensdo e diabetes em mais de 17.500 farmécias privadas
credenciadas. Essa medida ampliou ainda mais o0 acesso e aumentou em 70% a distribuicéo
de medicamentos para hipertensos e diabéticos. %

Esse plano também prevé a expansdo da APS- nivel de atencdo que cobre cerca de
60% da populacdo brasileira. As equipes de saude de APS atuam em territério definido,
com populacdo adstrita, realizando acdes de promocao, vigilancia em salde, prevencéo,
assisténcia, além de acompanhamento longitudinal dos usuarios, o que é fundamental na
melhoria da resposta ao tratamento dos usuéarios com DCNT.20 Entretanto, mesmo com
todos os recursos disponiveis e abordagens oferecidas, ainda existem déficits significativos
de conhecimentos e habilidades em 50 a 80% dos individuos com DM, e o controle
glicémico ideal (hemoglobina glicada - HbAlc <7,0%) é obtido em menos da metade das
pessoas com DM tipo 2.2 % O alcance dessas metas esta relacionado a uma menor chance
de complicacBes micro e macrovasculares.?® ?* Nesse sentido, a principal tarefa dos
profissionais que tratam o DM ¢ apoiar 0s pacientes na realizagdo das mudancas
comportamentais necessarias usando estratégias bem aceitas e que os fortaleca no seu
autocuidado. No controle do DM, as metas sdo otimizar o controle metabdlico, prevenir
complicagdes agudas e cronicas, e melhorar a qualidade de vida, mantendo o0s custos

aceitaveis.



Inimeras pesquisas identificaram intervencdes para mudancas de comportamento
eficazes e comumente utilizadas para melhorar desfechos em salde. A entrevista
motivacional (EM) é uma técnica de abordagem ndo-confrontativa e semi-estruturada,
centrada na pessoa, que trabalha com a motivacdo do préprio individuo, levando em
consideracdo suas necessidades e experiéncias.”> Tem como objetivo principal promover a
mudancga comportamental em pessoas que resistem a mudar um comportamento de risco.
Seu beneficio j& foi demonstrado no tratamento da dependéncia quimica e na reducdo do

indice de massa corporal, da pressdo arterial sistélica e do colesterol total.?

Os agentes
comunitarios de saude (ACS) séo profissionais que atuam na integracdo dos servicos de
salde da Atencdo Primaria com a comunidade. Desenvolvem acbes de promocdo e
vigilancia em salde na comunidade em que atuam— que € a mesma em que moram,
contribuindo para melhoria da qualidade de vida das pessoas. A atuacdo desses
profissionais valoriza e reafirma questfes culturais e empodera a comunidade para o
controle social dentro do SUS brasileiro.?’

A EM e o suporte social e educacional dos ACS sao intervengdes que podem ser
utilizadas para alcancar as metas de controle do DM e suas comorbidades. Essas
intervencdes podem ser vinculadas as mudancas de comportamento propostas e contribuir
no complexo contexto do manejo de pacientes com DM.?

Os dois artigos que compdem essa tese de doutorado abordam: 1) o efeito da
entrevista motivacional na HbAlc de pacientes com DM, avaliado através de uma revisdo
sistematica e meta-analise e 2) a eficacia de um curso educativo para agentes comunitarios

de satde no controle metabolico do DM tipo 2, avaliada através de um ensaio clinico

randomizado.
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Abstract

Background: Motivational Interviewing (MI) is a promising counseling strategy in the
management of diseases requiring lifestyle changes. MI was developed as a brief
intervention in the management of alcoholism. Thereafter, the method began to be tested
on other health problems, particularly in chronic diseases, in which behavior change is a
key point in treatment outcomes. In diabetes care M1 effectiveness is still controversial.
Objective: To assess the efficacy of MI in diabetes glycemic control assessed by
glycated hemoglobin (HbA1c) changes, through a systematic review and meta-analysis of
randomized controlled trials.

Methods: To identify randomized controlled studies that report the effect of MI on
glycemic control of patients with DM, we searched the electronic databases (beginning in
1950 up to May, 2014) PubMed, Medline, Embase and Cochrane as well as the Cochrane
Central Register of Controlled Trials. Studies were grouped and a distinct meta-analysis
was conducted based on the time-points that HbAlc was measured: 3, 6, 12 or 24
months. Results: A total of 13 studies fulfilled inclusion criteria and were included,
providing data from 3511 individuals. At three months, a decrease of 0.77% in HbAlc
was observed only in patients with type 2 DM. At 6 months, no benefit was found. At 12
months, a decrease in HbAlc of 0.17% was observed overall, mainly due to effects
observed on type 2 DM studies. At 24 months a decrease in HbAlc of 0.31% was found
only in patients with type 1 DM.

Conclusions: Ml is associated with improved glycemic control in patients with DM. The
benefit was detected at 3 and 12 months in patients with type 2 DM, and only in studies
lasting 24 months in patients with type 1 DM. The inclusion of this counseling strategy

to DM patients care may contribute to improve glycemic control.



Introduction

The burden of diabetes mellitus (DM) is increasing globally, particularly in
developing countries. The causes are multifactorial, but are in large part due to rapid
increases in overweight, obesity and physical inactivity.! DM management includes diet,
exercise and medication.? Diabetes self-management Education and Support (DSME/S) is
a critical part of DM care and has been used to stimulate lifestyle changes and to improve
medication compliance, as it focus in improving knowledge, skills, and abilities

necessary for diabetes self-care.? >4

However, self-management of diabetes requires patients” ability to reconcile their
resources and preferences with therapeutic regimens, which can be challenging for many
patients.> ® DSME/S programs have traditionally approached DM as a physical rather
than a biopsychosocial illness.® In this model, the health care provider is the problem
solver and identifies the patient’s learning needs, while the patient remains passive and
powerless.> " Instead of trying to fit patients into predetermined self-management
interventions, flexible self-management interventions that are responsive to the unique
and individual lives of patients are needed.® Recently, DSME/S programs have included a
patient centered care in their delivery systems. Through this approach, patients are able
to explore options, choose their own course of action, and feel empowered to make
informed self-management decisions.® ® As people living with diabetes are responsible
for a large number of behavioral choices and activities in daily basis, they must play a

central role in their own treatment.°

Motivational Interviewing (MI) is a promising counseling strategy in the

management of diseases requiring lifestyle changes. MI is defined as a client-centered,



directive method for enhancing intrinsic motivation to change by exploring and resolving
ambivalence.'! Health care providers involved with MI base their interaction on four
guiding principles: (1) listen with empathy, (2) roll with resistance, (3) develop
discrepancy, and (4) support self-efficacy. * In contrast to traditional, more paternalistic
and medication centered counseling styles, MI gives the patients’ knowledge and
provides the individual the experience to play a central role in finding the best behavior

change strategy.

MI has been originally developed in the drug addiction field, but this relatively
new counseling style is increasingly being advocated in other health areas.* * ** A
recent narrative review evaluating the effect of MI in health behavior changes in patients
with diabetes suggested improvement in adherence to diet and exercise
recommendations.’® Nevertheless, consistent evidence for the effectiveness of MI in
these areas is still limited and there has not been yet consensus on the effect of MI on

14171819 and psychosocial aspects of diabetes 2% 2" 2> Therefore, the aim of the

clinica
present review was to assess the efficacy of Ml in the diabetes glycemic control, assessed
by glycated hemoglobin (HbAlc) changes, through a systematic review and meta-

analysis of randomized controlled trials.
Methods
Search strategy and eligibility criteria

To identify randomized controlled studies that report the effect of MI on glycemic
control of patients with DM, we searched the electronic databases (beginning in 1950 up
to May, 2014) PubMed, Medline, Embase and Cochrane as well as the Cochrane Central
Register of Controlled Trials for the following medical subject readings (Mesh):

"Motivation"[Mesh] OR "Interview" [Publication Type] OR "Interviews as Topic"[Mesh]



OR "Interview, Psychological"[Mesh] OR “motivational interviewing” OR “motivational
behaviour” OR “behaviour/motivational interviewing” OR “behaviour change” OR
“motivational change” OR “behaviour change/motivational interviewing” OR "“patient
centered interviewing” AND "Diabetes Mellitus"[Mesh] OR "Diabetes Mellitus, Type
2"[Mesh] OR "Diabetes Mellitus, Type 1"[Mesh] AND "randomized controlled trial[pt]
OR controlled clinical trial[pt] OR randomized controlled trialsfmh] OR random
allocation[mh] OR double-blind method[mh] OR single-blind method[mh] OR clinical
trial[pt] OR clinical trialsfmh] OR (“clinical trial"[tw]) OR ((singl*[tw] OR doubl*[tw]
OR trebl*[tw] OR tripl*[tw]) AND (mask*[tw] OR blind*[tw])) OR ("latin square"[tw])
OR placebos[mh] OR placebo*[tw] OR random*[tw] OR research design[mh:noexp] OR
follow-up studiesimh] OR prospective studiesfmh] OR cross-over studiesimh] OR
control*[tw] OR prospectiv*[tw] OR volunteer*[tw]) NOT (animal[mh] NOT
human[mh]). All potentially eligible studies were considered for review, regardless of the

primary outcome or language.

Studies were considered eligible for inclusion if they fulfilled the following inclusion

criteria: presented original data of randomized controlled trial assessing the effect of Ml on

DM control by measurement of HbAlc; examined the effect of MI on DM control after a

minimum of 12 weeks of intervention; report means (or differences between means) and

standard deviations (SD) of HbAlc at baseline and after the intervention. The cutpoints

periods for outcome evaluation were decided based on included studies duration.

Studies selection and Data Extraction

Titles and abstracts of retrieved articles were independently evaluated by two
investigators (C.F.S and P.S.L). Reviewers were not blinded to authors, institutions, or

manuscript journals. Abstracts that did not provide enough information regarding the



inclusion and exclusion criteria had the full-text evaluated. Reviewers independently
assessed full-text articles and determined study eligibility. The same investigators
(C.F.S and P.S.L.) independently conducted data extraction. Disagreements were

resolved by consensus and if disagreement persisted, by a third reviewer (C.B.L.).

Extracted data included the first author’s name, year of publication, number of
participants, age, gender, trial duration, duration of DM, number of individuals with type
1 DM, the professional delivering the intervention, number of sessions, and assessment of

HbAlc change as mean + SD.
Quality Assessment

Randomized controlled trials risk of bias was evaluated according to PRISMA
(Preferred Reporting Items for Systematic Reviews and Meta-Analyses) guideline®
and quality of the meta-analysis was assessed based on GRADE (The Grading
Recommendations Assessment, Development and Evaluation) recommendations®*, and
the following characteristics were evaluated: limitations in the study design and
implementation, indirectness of evidence, unexplained heterogeneity or inconsistency of

results, imprecision of results, and probability of publication bias.
Statistical Analysis

Absolute changes in HbAlc in both MI and control groups were reported as
differences between arithmetic means before and after interventions. Cochran's Q test
was used to evaluate heterogeneity between studies, and a threshold p value <0.1 was
considered statistically significant. The 1% test was also conducted to evaluate the
magnitude of the heterogeneity between studies, and values greater than 50% were

considered indicative of heterogeneity. We used random effects model for all analysis.



Studies were grouped and a distinct meta-analysis was conducted based on the
time-points that HbAlc was measured: 3, 6, 12 or 24 months. For each time point a
subgroup analysis was undertaken based on the type of DM. Heterogeneity between
studies was explored using three strategies. First, meta-regression analyses were carried
out to recognize variables that influenced the association of MI and HbAlc changes.
Intervention duration and HbALc at baseline were the variables selected a priori to be
include in the meta-regression models. A threshold p value of 0.05 was considered
statistically significant in meta-regression analyses. Second, subgroup analyses were
performed with the variables found to be associated with heterogeneity in the meta-
regression analysis. Third, sensitivity analyses were applied and meta-analyses were
rerun removing each study at a time to check if a particular study was explaining

heterogeneity.

Publication bias was assessed using funnel plot analysis, with asymmetry
evaluated by Begg and Egger tests. A significant publication bias was considered if the P
value was less than 0.1. The trim-and-fill computation was used to estimate the effect of
publication bias on the interpretation of results, if necessary. Meta-regression and funnel
plot analyses were conducted using Stata software version 11.0 (Stata Inc, College

Station, Texas).

Results

Literature search results and studies characteristics

We identified 2240 studies in the database searches. Of them, 2089 were excluded
based on titles and abstracts, leaving 151 studies for further evaluation. A total of 13
studies fulfilled the inclusion criteria and were included, providing data from 3511

individuals (Figure 1).



Table 1 shows the characteristics of the included studies. The trials were
published between 1997 and 2014, and varied in sample size. The length of the trials
varied from 12 to 192 weeks, and the number of MI sessions varied from 3 to 15. Five
studies evaluated only patients with type 1 DM, 6 studies only patients with type 2 DM
and 1 study both type 1 and 2 DM. One study did not made clear the type of DM of the

included patients.

Individual quality of studies was low, since details about randomization and
researcher’s or statisticians’ blindness were not described or were unclear for most
studies (Table 2). Only 7 studies described concealment of randomization, and 3 studies
reported intention-to-treat analyses. Losses during follow up were described in all
studies. GRADE quality rating was considered low for 6 months meta-analysis and

moderate for 3, 12 and 24 months.
Motivational Interviewing and HbAlc
Effect at three months

There were three studies that evaluated the HbAlc at three months, with a total of
616 participants. The average reduction in Hbalc levels was no significant overall (-0.41;
95% CI -1.14 to 0.31) (Figure 2A), and high heterogeneity was found among studies (12
84.9%; p-value for heterogeneity = 0.001). Subgroup analysis according to type of DM
showed a significant decrease in HbAlc (-0.77%; 95% CI -1.16 to -0.38; 12 = 0%); p-
value for heterogeneity = 0.806) for patients with type 2, and in this meta-analysis no
heterogeneity was observed. On the other hand, the only study including patients with

type 1% showed no decrease in HbA1c associated with M.



Effect at six months

Six studies with 1136 participants reported HbAlc values at six months. No
significant reduction in Hbalc was observed with the intervention (-0.24; 95% CI -0.52
to 0.04) (Figure 2B). Heterogeneity was significant between studies (12: 56.3%; p-value
for heterogeneity = 0.043). These results were unchanged when the subgroup analysis
according to type of DM was performed. In univariate meta-regression, intervention
duration (adjusted R2= -87.21%; p = 0.71), and mean baseline HbAlc (adjusted R2= -
113.48%; p = 0.917) did not explain heterogeneity. In the sensitivity analyses the
exclusion of Hawkins et al. study”” did reduce heterogeneity (I1>: 31.1%; p for
heterogeneity = 0.214), but no benefit of the intervention was observed (-0.011%; 95%
Cl -0.28 to 0.06). However, the exclusion of Ismail et al. study* did not decrease
heterogeneity, but a benefit of the intervention came out (HbAlc reduction of -0.20%);

95% CI -0.36 to -0.04); 12 = 50.7%; p-value for heterogeneity = 0.087).
Effect at 12 months

Five studies with 1497 participants measured the HbAlc at 12 months. A benefit
in HbAlc was observed (-0.17%; 95%CI -0.27 to -0.07; 122 7%; p-value for
heterogeneity = 0.367; Figure 2C) and no heterogeneity was found. The subgroup
analysis showed that this benefit was attributed mainly to studies including type 2 DM

patients (-0.20; 95% CI -0.32 to -0.08; 12: 0%; p-value for heterogeneity = 0.917).
Effect at 24 months

There were four studies with 1304 participants with a follow-up of 24 months.
Patients in MI group had no reduction in Hbalc levels (-0.19; 95% CI -0.41 to 0.03;

Figure 2D) in comparison with the control group, and heterogeneity was found (12



66.6%; p-value for heterogeneity = 0.030). Notably, patients with type 1 DM showed a
reduction in HbAlc (-0.31 CI 95% -0.38 to -0.25; I12: 0%; p-value for heterogeneity =
0.331) while those with type 2 DM did not (-0.04 Cl 95% -0.25 to 0.17 12: 14%; p-value

for heterogeneity = 0.281).
Publication bias

Contour-enhanced funnel plots (Figure 3) and the Egger regression test revealed
no publication bias. P-value assessed at each time-point was: at three months p = 0.561,

at six months p =0.177, at 12 months p= 0.626 and at 24 months p= 0.534.
Discussion

The present systematic review and meta-analysis showed that Ml is associated
with a decrease in HbAlc. The presence and magnitude of the benefit differed depending
of the type of DM and the time point evaluated. At three months, a decrease of 0.77% in
HbAlc was observed, but only in patients with type 2 DM. A decrease in HbAlc at six
months was only apparent in the sensitive analysis after the exclusion of one study”.
However the small reduction in HbAlc (-0.20%) observed was associated with
unexplained heterogeneity. At 12 months a decrease in HbAlc of 0.17% was observed
overall, but it was mainly due to studies including type 2 DM. Finally, a reduction of
0.31% in HbAlc was found at 24 months after intervention, but only in patients with type

1 DM.

DM is a chronic health condition associated with a range of serious complications
and requires a demanding treatment, which involves lifestyle modification and a lifelong
use of medications.? Depression, anxiety, and eating disorder patterns are common

among people living with DM and are associated with suboptimal glycemic control,



complications, and death.®* 3 3 37 Moreover, patients may develop diabetes-related
emotional distress, such as concerns related with treatment, such as insulin self-
injections or glucose self-testing, and to adverse effects of treatment, such as
hypoglycemia or the possibility of developing DM complications.®® *° Although
psychological approaches have been recognized as an important tool to better understand

the needs of people living with DM, there is a lot of room for improvement.*°

The clinical potential of MI was originally developed in adults with drug
addiction problems.** Subsequent systematic reviews and meta-analysis have now shown
that MI may be effective in promoting a range of psychological, physiological and
lifestyle changes in different clinical scenarios (mostly in adults), including change in
diet, physical activity, diabetes, hypertension, hyperlipidemia and cigarette smoking.** *
However, the clinical implications of the findings of most studies is still uncertain due to

their small size, lack of power, use of different outcomes, and poorly defined

interventions.

Our review did not show benefit of MI at all the time points evaluated. In three
months, meta-analysis heterogeneity was attributed to the type of DM, and the analysis of
studies including only patients with type 2 DM resulted in an HbA1lc reduction of 0.77%.
At six months, the heterogeneity was attributed to one study®’, but we were not able to
find out any clinical particularity that could justify its exclusion from the analysis.
Furthermore, the exclusion of this particular study was not associated with a
demonstrable benefit in HbAlc. However, in the sensitivity analysis, the exclusion of
another study” did not decrease the heterogeneity, but a significant reduction in HbAlc (-
0.20%) was revealed. At 12 months, MI was associated with a small decrease in HbAlc

(-0.17%) when all studies were analyzed together, but the main benefit was attributed to



patients with type 2 DM. Interestingly, only studies with a longer duration (24 months)
were able to detect a significant reduction of HbAlc in type 1 DM patients. When the
studies included in the 24 months meta-analysis are carefully evaluated, the one with
greater influence in the results was Ridge et al.** This study, which is the long-term
follow-up of the patients first reported by Ismail, et al.*, included only patients with type
1 DM, and was responsible for the lack of benefit of MI at three and six months. This
observation suggests that patients with type 2 DM benefit earlier from M1 (3 months and
12 months) and patients with type 1 DM probably requires a longer exposure to the

intervention to be motivated for a behavior change (24 months).

Use of MI probably depends on other aspects such as duration and number of
encounters. Features such as training and experience in M1l methods and client—counselor
relationships also influence its effectiveness.”® This review puts together studies with
different characteristics regarding to: type of DM, insulin use, health care providers
conducting the intervention with different trainings, length of study and number of
meetings and meeting’s duration. These factors may have introduced clinical

heterogeneity and influenced the results.

The relevance of the clinical effect of this intervention should consider that Ml
aims to increase patient’s awareness of the potential of the behavior change to improve
health parameters, considering that small changes may also mark the beginning of a
changing process. The nature of transformation in the patient is almost always related to
both adherence to prescribed medication and to the type of changes the patient makes in

their lifestyle.*" *

This study has limitations. Data extraction was not blinded, which is a potential

source of bias. Additionally, high heterogeneity was identified in the meta-analyses at



some time-points. To address this, we have performed analyses to identify clinical
(baseline HbAlc, type of DM and intervention duration) differences between studies.
Finally, the general quality of the studies was low, reflecting increased risk of bias in
some studies. This may have contributed to the heterogeneity of our analyses. Even that
publication bias was not detected, we cannot exclude this possibility because of the small

number of studies included in each meta-analysis (<10 trials).**

In conclusion, M1 is associated with improved glycemic control in patients with
DM. The benefit was detected at 3 and 12 months in patients with type 2 DM, and only in
studies lasting 24 months in patients with type 1 DM. The incorporation of this technique

to DM patients care may contribute to improve glycemic control.
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Table 1 — Characteristics of the included studies

Author Year Professional N Trial Duration Intervention Time of outcome Men Age Type 1 DM| Basal HbAlc
(months) Duration (months Evaluation (months) (%) (meanxSD) (%) (mean£SD)
BRUG 7 2007 dietitian 209 6 6 6 ND 59 + 10 ND 80+2
CHANNON ®#| 2007 psychologist 66 24 12 6,12,24 50 15.3+0.97 100 93+21
CHEN? 2012 nurse 250 3 3 3 49.8 58.92 £ 10.22 0 8712
GABBAY % 2013 nurse 545 24 24 12,24 38 58+ 11 0 8.82 +2.38
HAWKINS " | 2010 66 6 6 6 14.7 64 0 9.0+2.3
nurse
ISMAIL* 2008 nurse 344 12 2 3,6,9, 12 35 35.7 (28.4-42.3) 100 9.4(8.8-9.9)
ISMAIL % 2010 nurse 344 12 2 3,6,9, 12 35 35.6+9.6 100 96+1
JANSINK % 2013 nurse 521 14 14 14 55.9 64.1+8.9 0 7.8+£0.9
MINET % 2011 diabetic nurse, 349 4 12 12,24 52 56.4+12.1 23 70+£1.2
physiotherapist,
dietitian, psychologist

RIDGE * 2012 nurse 344 48 2 3,6,9, 12,18, 24,30, 36,42 40.1 37+10.2 100 9.59+1.17
SMITH 2 1997 psychologist 22 4 4 4 0 62.4+7.0 0 10.25+2.2
WELCH % 2011 diabetic nurse 234 6 6 6 41 55.7+10.2 0 89112
WEST ¥ 2007 psychologist 217 18 18 6, 12,18 0 53+ 10 0 758+1.4

DM: diabetes mellitus, ND: non demonstrable, SD: standard deviation




Table 2 — Studies risk of bias assessment

Clear inclusion/ Confidential Blinded reaserchers? Blinded outcome Blinded statistics? Intention to treat
analysis?
exclusion criteria? randomization? evaluation?
BRUG 2007" No Unclear No Yes Unclear Unclear
CHANNON 20078 Yes Yes Unclear Unclear Unclear Yes
CHEN 2012% Yes Yes Yes Yes Unclear Unclear
GABBAY 2013%* Yes Yes Unclear Unclear Unclear Unclear
HAWKINS 20107 Yes Yes No Unclear Unclear Yes
ISMAIL 2008%/2010% Yes Unclear No Unclear Unclear Unclear
JANSINK 2013% Yes Yes No Unclear Unclear Unclear
MINET 2011 Yes Yes No Unclear Unclear Yes
RIDGE 2012% Yes Yes Unclear Unclear Unclear Unclear
SMITH 19977 Yes Unclear No Unclear Unclear Unclear
WELCH 2011 Yes Unclear No Unclear Unclear Unclear
WEST 2007 Yes Yes No Unclear Unclear Unclear




2240 potentially relevant RCT
identified and screened for retrieval
(MEDLINE, EMBASE, COCHRANE)

2089 RCT excluded based on title and
abstract

W

151 RCT retrieved for detailed
assessment

132 RCT excluded because of
duration of study, study design or
primary outcome

W

v

19 RCT with usable information
included in base-case analysis

6 RCT excluded because data required for
calculations was not available

W

13 RCT included in the meta-analysis

Figure 1. Flow diagram of literature search to identify randomized clinical trials of motivational
interviewing for diabetes management

RCT: Randomized Clinical Trials
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Figure 2. Effect of motivational interviewing on HbAlc at 3 (A), 6 (B), 12 (C) and 24 months (D).
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Figure 3. Funnel plots for studies evaluating HbAlc at 3 (A), 6 (B), 12 (C) and 24 months (D).
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Abstract

Background: In Brazil, community health workers (CHW) are members of the community
hired by the government to provide education and care for patients for a broad range of
health issues, including diabetes mellitus (DM). However, few CHW are trained for
diabetes education and little is known about the effectiveness of their interventions. The
aim of this study is to evaluate the effect of a diabetes education program delivered to
CHW in improving the metabolic control of patients with type 2 DM.

Materials and methods: A randomized controlled trial was conducted in a primary care
unit. Eight CHW, providing care for 118 patients, were randomized in two groups to
receive a one-month diabetes education program (intervention group, patients n= 62) or an
education course in other health issues (control group, patients n= 56). Each CHW was
then responsible for transmitting the acquired knowledge to patients from their respective
working areas. The primary outcome was change in HbALC three months after
intervention.

Results: Participants mean age was 61+11 years, with median diabetes duration of 6 (3-5)
years, 35% were men and 62% were whites. Mean BMI was 31+6 kg/m? and mean
HbAlc was 9.1+2.1%. HbAlc levels were reduced in both groups (intervention: 9.1+2.2
vs. 7.9+£1.9%; control: 9.1+2.1 vs. 8.4+2.5%, p <0.001), but no statistically significant
differences were observed between groups (p between groups=0.13). Stress related to
diabetes also reduced in both groups. Notably, total cholesterol (intervention: 192+43 vs.
182+39 mg/dl; control: 197+44 vs. 191+45 mg/dl, p between groups=0.035) and
triglycerides (intervention: 158 [106-218] vs. 135 [106-215]; control: 128 [100-215]
mg/dl vs. 146 [102-203] mg/dl, p between groups=0.03) reduced overtime only in

intervention group.



Conclusion: In this sample of type 2 DM patients attending a primary care unit, a
significant decrease in HbAlc was observed during the follow-up, but it was similar in
intervention and control groups. The DM education course delivered to CHW was able to

improve patients’ lipid profile.



Introduction

Diabetes mellitus (DM) affects 8.3% of the world population®, and establishing
effective public health policies to control it challenges governments worldwide. DM
treatment is demanding, and its effectiveness relies mainly on patients’ adherence to
lifestyle changes and continuous anti-hyperglycemic medication intake.> A complex set of
social, political, historical, environmental, cultural and behavioral factors influence both
the management of DM and the sustainability of diabetes self-care practices.® Multiple
interventions that include education, social support, and community programs are then
needed to achieve success in DM care and control.> * Culturally relevant interventions may

be particularly important for those who have traditionally lacked access to care.® >

Many health promotion and DM programs are engaging community health workers
(CHW) to strengthen the links and facilitate communication between healthcare providers
and individuals.®> ® The CHW is defined as a member of a particular community who works
as a bridge between the healthcare system and community members. Commonly, CHW do
not have formal health training and provide cultural mediation, informal counseling and
social support, culturally appropriate health education, advocating for individual and
community needs, increasing access to care, and building individual and community
capacity.” CHW are individuals who represent their ethnic, cultural, or geographic

communities and provide a link between these communities and health care providers.®

Previous studies have demonstrated the hole of CHW in health outcomes,
especially in improving maternal and child health.® ® In DM field, CHW have an important
hole in collaborating with DM educators and other health care providers in preventing and
controlling diabetes and its complications through education, lifestyle change, self-

management and social support.® Improving CHW literacy upon DM important issues may



have an impact on patients metabolic control. Thus the aim of this study is to evaluate the
effect of a structured diabetes education training provided to CHW in metabolic control of

patients with type 2 DM assisted by these professionals.
Research Design and Methods
Trial design and study settings

This study is a randomized controlled trial conducted in the primary care unit Séo
Pedro, in Porto Alegre, Rio Grande do Sul, Brazil. This primary care unit operates on the
model of Family Health Strategy, a government program for primary care health services
in Brazil, which includes actions for health promotion, prevention, recovery, rehabilitation
of diseases and injuries. This heath unit attends a bounded area with an estimated
population of 4340 persons and which is divided into eight micro-areas, each one assisted
by one specific CHW. The complete health team also includes 2 primary care physician, 2

nurses and 4 nurse technicians.
Participants

All CHW accepted to participate the study and signed the informed consent. Each
CHW is responsible for monitoring and conducting monthly home visits of approximately
18 patients with type 2 DM. The primary care team in this service was responsible for the
care of 147 adult patients with type 2 DM, who were all invited to participate in the study.
Type 2 DM diagnosis was based on the ADA’s criteria.® All included patients agreed to

participate in the study after signing an informed consent.
Baseline assessments

Patients assessment consisted on clinical (age, gender, ethnicity, diabetes duration,



history of hypertension and blood pressure [BP] levels, smoking and physical activity), and
anthropometrical (weight, height, and waist circumference) data. BP was measurement
with automatic digital sphygmomanometer (Omron), after a 5 minute rest in the sitting
position, and the average of two measurements held on the left arm, with 1 minute interval,
were considered for analysis. Patients were diagnosed as hypertensive when systolic BP
was greater than 140 mmHg and/or diastolic greater than 90 mmHg on 2 occasions or if the
individual was on antihypertensive therapy. The body mass index (BMI: weight/height?)
was also calculated. Blood sampling for HbAlc, lipid profile, creatinine measurements and

a spot urine sample for albuminuria were collected.
Interventions

After initial evaluation of patients, the 8 CHW and their respective areas were
randomly divided into two groups: intervention and control. Randomization was performed
by the website randomization.com. Intervention group (CHW n = 4) received training on
structured diabetes education and were taught to transmit their knowledge during their
visits. Control group (CHW n = 4) received training in different public health issues, not
related to DM. The only components of the health team aware of CHW group of
randomization were the CHW themselves, as primary care doctors, nurses and nurses

technicians were blinded to study allocation.

The DM education program, adapted from Gagliardino et al**, included 4
theoretical sessions, 60 minutes long, taught once a week for 4 weeks, developed in the
form of group classes, and given by one of the authors (CBL). Classes took place at the
primary care unit, in the boardroom, containing appropriate teaching material for this
purpose. The educational method used was collaborative in that the CHW were encouraged

to participate actively in the learning process. The educational program content comprises



(1) definition of DM, and identification of modifiable risk factors for type 2 DM, (2) non-
pharmacological treatment, with emphasis on diet and exercise, (3) pharmacological
therapy, including mechanism of action and side effects of anti-hyperglycemic medications
provided by the Brazilian public health system (metformin, glyburide, NPH and regular

insulin) and (4) an overview of chronic DM complications.

Knowledge of participants and CHW about DM was assessed before and after
training with appropriate questionnaire composed by 22 questions addressing the
information discussed in the meetings and will be referred as DM knowledge score.**Stress
related to DM was assessed by the scale Problem Areas in Diabetes (PAID)*, which is a
questionnaire of 20 items, focused on the negative emotional aspects experienced by
patients living with diabetes. Each item can be scored from 1 (meaning "no problem™) to 6
(corresponding to "serious problem™). The score is transformed into a scale ranging from 0
to 100; high score indicates greater damage. PAID questionnaire has been translated to

Portuguese language and has been validated for use in Brazil.**

Three months after CHW training, patients were reassessed for BMI, BP, lipid profile
and HbAlc, as well as for DM knowledge score and PAID scale. The training effect of
CHW was measured through the variation of these parameters between intervention and

control groups. The primary endpoint was changes in HbAlc 3 months after the course.
Laboratory analysis

Blood sampling (10 ml) was taken for analysis of fasting plasma glucose (glucose-
peroxidase enzyme colorimetric method), creatinine (Jaffe method), total cholesterol, HDL
cholesterol and triglycerides (enzymatic colorimetric method). Albuminuria was measured
in a urine sample (turbidity). Measurement of HbAlc was performed by the high-

performance liquid chromatography on Merck-Hitachi 9100 machine by column cation



exchange method and the reference values are <6%. LDL cholesterol was calculated by

Friedewald equation [LDL = total cholesterol — (HDL + Triglycerides/5)*.
Statistical analysis

Calculations and graphics were performed with the Excel and SPSS 18.0 for
Windows software’s. Continuous variables are presented as mean + standard deviation and
median (interquartile range), and categorical as absolute (number of cases) and relative
frequency (percentage). Variables with non-normal distribution were analyzed after
logarithmic transformation. Categorical variables were compared using the chi-square test
and continuous variables with the Student t test for analysis related to baseline
measurements. To evaluate changes in variables overtime and between groups, ANOVA

for repeated measures was used. A p value (two-tailed) <0.05 was considered significant.

A sample size of 106 individuals, with a power of 80% and alfa-error of 5%, was
required to find a difference of 0.8% in HbAlc, based on results of Scain et al*? and
Spencer et al*®. All the147 individuals with DM attending the primary care unit were
invited to participate and 118 accepted. Results are reported based on intention-to-treat
analysis, as all patients were included on analysis regardless they received or not regular
visits from the CHW. For patients lost from follow-up we chose to consider the worst
scenario, and baseline HbAlc value was repeated at the end of the study. We also analyzed

the data excluding lost from follow-up patients.
Results
Baseline characteristics

Of the 118 patients included, 35% (n=41) were men and 62% (n=73) were whites.

Participants mean age was 61 + 11 years with mean diabetes duration was 10.1+9.9 years



(median: 6 years; 3 — 5 years), Included subjects had a mean of 5.0£3.6 years of formal
literacy and 41.6% (n = 49) had a mean family income of less than U$ 450 per month.
Mean BMI was 31+6 kg/m? and mean HbAlc was 9.1+2.1%. Clinical and laboratory
characteristics of patients according to randomization groups (intervention and control)
are depicted in Table 1. No differences between groups regarding these variables were

observed.
Follow-up results

The 8 CHWs assisting 118 patients were randomized in two groups to receive the
Diabetes Education Program (intervention group, 4 CHWSs, n = 62 patients) or an
education course in other health issues (control group, 4 CHWSs, n= 56 patients). Four
months after the baseline assessment (3 months after the education course), 94 individuals
were reevaluated (80%). Patients lost from follow-up were similar to those completing the
trial regarding age, DM duration, gender and HbAlc at baseline. No change in DM’s
knowledge scores was observed between groups (intervention: 10.8+3.5 vs. 10.9+4.0;

control: 9.8+3.8 vs. 10.9+4.1, p= 0.08).

A significant reduction in HbAlc levels was observed in both groups
(intervention: 9.1+£2.2 vs. 7.9+1.9 %; control: 9.1+2.1 vs. 8.4+2.5%, p overtime <0.001),
but was not different between groups was observed (p between groups =0.13) (Figure 1).
HDL cholesterol reduced in both groups overtime, with no differences between groups
(intervention: 47+13 vs. 44+11; control: 45+13 vs. 44+12, p overtime =0.001; p between
groups =0.33). Also, stress related to DM (PAID) score decreased during the follow-up in
both groups (intervention: 44+19 vs. 39+19 and control group: 4719 vs. 45£19, p
overtime =0.02; p between groups =0.32). Notably, intervention group presented a

reduction in total cholesterol (intervention: 192+43 vs. 182+39 mg/dl; control: 197+44 vs.



191445 mg/dl, p overtime=0.40; p between groups=0.035) and triglycerides (intervention:
158 (106 — 218) vs. 135 (106 - 215) mg/dl; control: 128 (100 -215) vs. 146 (102 - 203)
mg/dl, p overtime=0.70; p between groups = 0.03) at the end of the trial in comparison
with control group (Table 2). No differences in others outcomes of interest (BMI and BP)
were observed between groups. Similar results were found when patents lost from follow-

up were excluded from analysis (data not shown).

Discussion

In this sample of subjects with type 2 DM from a primary care unit in which its
CHW underwent a DM education program, in order to transmit their knowledge to the
community, there was a reduction in HbAlc in both groups, but no difference was
observed between groups. HDL cholesterol and stress related to DM reduced in both
groups overtime, with no differences between groups. Interestingly, total cholesterol and

triglycerides reduced significantly only in intervention group.

CHW are also denominate as community health agents, community health
advocates, community health representatives, lay health educators, peer health promoters,
community health outreach workers, and in Spanish, promotores de salud, and have been
recognize as important components of the health team attending patients in the primary
care setting, especially when considering culturally distinct as well as low income
populations.® There is already evidence of their benefits improving maternal and child
health®, improving tuberculosis treatment outcomes and reducing child morbidity and
mortality’ and disease prevention, such as asthma management and cervical cancer
screening and mammographic screening®.

However, the effectiveness of CHW in DM care is still controversial. Gary et al'’

demonstrated a reduction in diastolic BP and triglycerides in an African American urban



population when patients received a combination of nurse plus CHW counseling, but no
changes were seen in HbAlc. As well, in Holtrop et al*® study no significant reductions in
HbAlc or BMI were observed after six months of a lay health advisor intervention, in
which an educational program was provided for women with type 2 DM in rural areas.
Nevertheless, Perez-Escamilla et al*® demonstrated that a CHW education program for
Latino patients with type 2 DM have a significant effect on HbAlc levels (-0.55%), that
was more pronounced at 12- and 18-month visits; but no effect on blood lipids, BP, and

weight was reported. Spencer et al*®

also demonstrated the benefit of a culturally tailored,
behavioral theory—based CHW intervention for Latino and African American patients with
type 2 DM control, as HbA1c reduced 0.8% after intervention.

A systematic review showed a great variability in CHW roles and duties in DM
care, which ranged from a large involvement in providing support to patient’s care to
implementing education sessions taught by other health care professionals.”® Studies
examining the role of CHW were not sufficient in number to determine conclusions about
the best roles for CHW in community interventions. There was also a great variability in
the number and nature of intervention components. This makes difficult to determine what
intervention characteristics led to positive outcomes and the role of the CHW in producing
the observed effect. That systematic review®® demonstrated that improvements in
metabolic status were noted for interventions where CHW were actively involved in care®’,

21, 22 and

provided assistance for interventions delivered by other health care providers
assumed a direct teaching role'” %> %, Some of the successful interventions involved other
health professionals than CHW?* * and other successful interventions primarily or
exclusively involved the CHW*" #2324

In Brazil, CHW work in educational processes of the community in a wide range of

health issues, and not exclusively in DM. Their monthly home visits addresses education



for individuals with chronic or infectious diseases, such as hypertension, DM,
cardiovascular diseases and tuberculosis, as well as for individuals at risk or vulnerability,
such as pregnant women and children 0-5 years. At the same visit they may have to talk
about all of these topics in a particular family. This may influence the effectiveness of DM
education, which is itself a broad topic to be addressed at each visit.

In our study, control group participants did not receive the CHW intervention but
were also visited at home for data collection, including HbAlc assessment. This may
explain why HbAlc also declined in this group, biasing findings toward the null
hypothesis. Another difference between our population and those from studies reporting
benefits in HbAlc was that the majority of the studies took place in racial and ethnic
minority communities and included individuals who have traditionally lacked access to
adequate health care. These communities may have culturally stronger and well-developed
community networks and social ties among members, including community leaders, which
may lead to a better commitment and engagement in this kind of educational intervention.
This is not the case of the community in this study. Therefore, future research is needed to
identify populations in which the model works best and on how to tailor interventions to
participants from diverse cultures and social conditions.

DM patients have lower quality of life than patients without this disease.”®
Evidence also suggests that stressful experiences might affect DM, in terms of both onset
and exacerbations.”” The stress related to DM score used in this study (PAID score) have
been associated with higher HbAlc and is an important predictor of poor adherence to
treatment not involving general emotional distress.** 2 In our study, stress related to
diabetes reduced in both groups. This effect may be explained by participation in the study,
as patients received physical examinations, filled questionnaires, had blood drawn for

exams, and when were not able to walk to the health unit, were visited at home for data



collection, which probably established in participant patients a sense of being cared. In
addition, as CHW were participating in a study, maybe their intervention were more
effective, even in the control group, since CHW proved to be essential not only for
delivering education on topics directly relevant to type 2 DM self-management but also for
providing care coordination and social support services to patients. Thus, CHWs filled
huge vacuums of needs that are currently not being addressed by healthcare, public-care,
and social assistance systems surrounding the target community.

This study has some limitations. The education course was provided only to
intervention group, but one cannot assure that CHW randomized to intervention group did
not share the acquired knowledge about DM with their colleges from control group.
Another important aspect is that CHW are supposed to visit DM patients monthly, but not
all of them receive regular visits, as is the case of productive age patients because visits are

schedule during working hours.

In conclusion, improving CHW literacy regarding DM was associated with lower total
cholesterol and triglycerides of patients with type 2 DM. HbA1c also decreased during the
follow-up, but was similar in intervention and control groups. Additional studies are
needed to identify specific, replicable characteristics of successful interventions involving

CHW.
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Table 1: Baseline clinical and laboratory characteristics according to group of

randomization.

Control Intervention p
n= 56 n=62
Age (years) 58.9+11.5 62.6£11.2 0.08
Diabetes Duration (years) 10.7+£11.0 9.5+8.5 0.55
Whites n (%) 33(59) 40 (65) 0.53
Men n (%) 22 (39) 19 (31) 0.33
BMI* (Kg/m?) 30.616.0 30.74¢5.4 0.89
Systolic BP (mmHg) 136.5+24.4 142.9+21.7 0.13
Diastolic BP (mmHg) 80.9+12.5 79.7£12.3 0.61
DM knowledge score 0.4+3.8 10.7+£3.6 0.08
Fasting Plasma glucose (mg/dL) 165164 156164 0.43
HbALc (%) 9.1+2.1 9.1+2.2 0.95
Total Cholesterol (mg/dL) 197.1+44.3 191.8+43 0.56
HDL- Cholesterol (mg/dL) 45.5+13.2 46.7+12.6 0.61
Creatinine (mg/dL) 0.86+0.27 0.88+0.33 0.69
Triglycerides 128 (100-215) 158 (106-218) 0.44
Albuminuria 15 (5-63) 19 (5-60) 0.50

Data expressed in mean + standard deviation or median (interquartile interval)

BMI = body mass index; BP = blood pressure; DM = diabetes mellitus



Table 2: Changes in clinical and laboratory variables before and after intervention

CONTROL INTERVENTION P between P overtime
n=56 n=62 groups
BASAL FINAL BASAL FINAL

Systolic BP (mmHg) 136124 137422 143422 139+22 0.36 0.16
Diastolic BP (mmHg) 81+12 83+11 80+12 79+10 0.11 0.58
BMI (kg/mz) 30.6+6.0 30.6+5.9 30.7+5.4 30.8+5.4 0.82 0.96
Total Cholesterol 197+44 191+45 192+43 182+39 0.035 0.40
(mg/dl)

HDL (mg/dl) 45+13 44412 47413 44+11 0.33 0.001
Triglycerides (mg/dl) 128 (100-215) 146 (102-203) 158 (106-218) 135 (106-215) 0.03 0.70

Data expressed in mean + standard deviation or median (interquartile interval)

BP = blood pressure; BMI = body mass index
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Figure 1: HbAlc values in control and intervention groups.
P <0.001 for decrease in HbAlc overtime in both groups. P = 0.13 for differences between

groups.



