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RESUMO

Atualmente, estamos em uma revolugdo no uso de disponitivos moveis. Somos
dependentes dessas tecnologias, diversos processos antes feitos em papel,
como uma simples lista de compras agora estdo em nossos celulares. Nesses
dispositivos, encontramos facilidade para anotacdes, agendamento de tarefas,
busca por informagdes, etc. Considerando-se as inUmeras facilidades desses
dispositivos, esse trabalho propde a sua aplicacdo n4 area da atencao béasica
da saude através da informatizacdo da coleta de dados realizadas pelos
Agentes Comunitarios de Saude. Como método, utilizou-se pesquisa aplicada e
exploratoria, utilizando-se estudo de caso por meio de um protétipo funcional.
Como resultado, fica evidente a otimizagdo do processo do trabalho do ACS
com a diminuicdo de etapas, otimizagdo do tempo de busca de informacdes,
direcionamento da visita de acordo com as condi¢des de salde e a seguranca /
integridade no registro das informacdes.

Palavras Chave: Aplicativo, Dispositivos Moveis, Atengdo Bésica Saude

ABSTRACT

Currently, the world faces a revolution in the use of mobile devices. People are
dependent on these technologies, many tasks that were previously done on
paper, such as a simple shopping list, are now in our cell phones. Thus, people
use these devices to schedule appointments, search for information, etc.
Considering the potential of these devices, this paper proposes an application in
the area of primary health care through computerized data collection performed
by the Community-Based Health Workers. As a methology, was used and
applied exploratory search, using the case study by means of a working
prototype. As a result, it is evident the optimization of the work of the ACS
process with decreasing steps, optimization of time devoted to search for
information, schedule of visits and data safety/integrity during the record

process.

Keywords: Mobile Application, Mobile Devices, Primary Health Care
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1. INTRODUCAO

Com a descentralizagdo da saude publica no Brasil iniciada na década
de 90, a responsabilidade dos municipios em planejamento de ac6es em saude
foi ampliada. Dessa forma, surgiu em 1991 o Programa de Agentes
Comunitarios de Saude (PACS) com o objetivo de reduzir a mortalidade infantil
e materna, estendendo o servigo de saude para areas mais pobres do Norte e
Nordeste (Brasil 1,1996) . Com a experiéncia acumulada com esses agentes, 0
Ministério da Saude percebeu que as suas ac¢des poderiam contribuir para a
organizagdo do servico de Estratégia de Saude da Familia (ESF) nos
municipios (Viana, DalPoz , 2005).

As equipes sao multidisciplinares compostas conforme a modalidade
das equipes, por médicos, enfermeiros, cirurgides-dentistas, auxiliar em saude
bucal, auxiliar ou técnico em enfermagem e agentes comunitarios de saude
(PNAB, 2012).

Os ACS conseguem a inser¢cdo necessaria nas comunidades para a
coleta de dados em saude, incentivando praticas saudaveis e sendo o principal
ponto de entrada no sistema de saude para populacdes rurais e de baixa
renda. De acodo com o documento de Politica Nacional de Ateng&o Basica
(PNAB, 2012), as principiais atribuicbes dos ACS séo: trabalhar com adscricéo
de familias, manter cadastros atualizados, orientar as familias, relizar
atividades programadas, acompanhar através de visitas as familias, sob sua
responsabilidade, buscar atividades que visem a integracdo da familia com os
servi¢cos de saude. Entretanto, monitorar e acompanhar um elevado nimero de
pessoas geograficamente distribuidas torna-se uma tarefa trabalhosa e
burocratica (DeRenzi B.,2011).

Na atual organizacédo da coleta de informacgdes, existem problemas de
integridade dos dados, agilidade da sua disponibilizacédo ao gestor e divulgacéo
dos resultados. Como a coleta é feita de forma manual, em papel, torna-se
necesséria a redigitacdo destes dados em planilhas para alimentar o sistema

informatizado do Ministério da Saude.
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Conforme DeRenzi B., et al. (2011), a intervencédo no trabalho dos ACS
através de dispositivos méveis aumenta a produtividade mas atualmente ocorre
uma falta de estudos que avaliem estas intervencoes.

Com base nestes aspectos, a questdo de pesquisa que norteia esta
dissertacdo é: Qual o diferencial percebido no trabalho diario dos ACS
com a introducdo de um aplicativo de software em um dispositivo movel
para coleta de dados junto aos agentes de saude?

A hipdtese a ser analisada é: A utilizacdo de coleta de dados via
dispositivo movel é mais eficiente do que o processo manual no que
tange otimizacdo do tempo de busca de informacdes, direcionamento da
visita de acordo com as condi¢fes de saude e a seguranca / integridade
no registro das informacdes.

A pesquisa aqui proposta tem como objetivo geral: Avaliar o uso de um
aplicativo no processo de coleta de informacgdes durante as visitas domiciliares
dos ACS. Como objetivos especificos destacam-se:

* Proceder uma revisdo bibliografica sobre aplicacdo de dispositivos
moveis na area da saude;

* Realizar um levantamento bibliogréfico sobre avaliacdo de software;

* Analisar o processo de trabalho dos ACS, assim como, o material
utilizado diariamente;

* Analisar e implementar um protétipo totalmente funcional para a
aplicacdo em campo;

* Desenvolver um instrumento de avaliagdo com base no modelo de
avaliacdode qualidade de software estendidos a usabilidade de
dispositivos méveis.

Este trabalho esta organizado em seis capitulos. O capitulo 2 traz o
referencial tedrico, abordando a Estratégia da Familia, o uso de dispositivos
moveis em coleta de dados na saude, o processo de avaliacdo e estudos
relacionados. O Capitulo 3 apresenta os métodos de pesquisa, onde é
abordada a metodologia para o instrumento desenvolvido e sua aplicacdo, e os
materiais utilizados no levantamento de requisitos. No Capitulo 4 é apresentado
0s requisitos, desenvolvimento e resultado do aplicativo desenvolvido a ser

utilizado como um protdétipo funcional. No Capitulo 5 € apresentado o Caso de
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estudo, onde é apresentado o local onde o protétipo foi aplicado. O Capitulo 6
apresenta os resultados da aplicagdo de instrumentos de coleta de dados
desenvolvido com base na metodologia apresentada. No Capitulo 7, séo
apresentadas as conclusdes e consideracdes finais. Nos anexos € apresentado
o artigo resultante desse estudo, publicacbes j& realizadas em congressos
durante a realizag@o desse trabalho e a carta de aprovacdo do comité de ética
da universidade
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2. REFERENCIAL TEORICO

Com base no tema do estudo, executou-se uma pesquisa bibliografica
sobre a Estratégia de Saude da Familia (ESF) analisando o processo de
trabalho atual e as alternativas que o0s novos modelos computacionais
aplicados a dispositivos méveis oferecem para a maior eficiéncia no que tange
otimizacdo do tempo de busca de informacdes, direcionamento da visita de
acordo com as condi¢cdes de saude e a seguranca / integridade no registro das
informacdes nas visitas diarias realizadas pelos ACS.

2.1.Estratégia De Saude Da Familia

A Estratégia de Saude da Familia (ESF) foi concebido mesclando
experiéncias brasileiras, com a implantacdo do PACS. A proposta da estratégia
€ centrada na promocado da qualidade de vida e intervencdo nos fatores que a
coloquem em risco, ou seja, na prevencdo e acompanhamento de doencas ja
existentes (DAB-1, 2000). Dessa forma, em 1994, o ESF tornou-se um
programa oficial do governo através da Portaria G.M. n. 692, de 25/03/94
(Viana L.A. e Dalpoz M.R.A., 2005).

De acordo com informacdes do més de marco de 2014 (DAB-2, 2014),
0 programa ja esta presente em 96% (5.357) dos municipios do Brasil com
cobertura de cerca de 64,61% da populacdo. Para essa abrangéncia, o
programa dispde de cerca de 325 mil ACS divididos em 44 mil equipes de
saude.

Cada equipe do ESF além de assistir diretamente a saude, realiza
campanhas e planejamento de a¢Bes de saude locais com a colaboragédo de
lideres comunitarios. As equipes de ESF sdo a porta de entrada para o0s
servicos de saude de uma determinada microregido (Peres E., et al., 2006).

Uma das especificidades do programa € a atuacdo dos profissionais
qgue além de capacidade técnica, devem possuir criatividade, engajamento com
a comunidade e trabalho em grupo (Brasil -1, 1996).

Para o monitoramento e avaliagdo dos servicos prestados pelas

equipes, em 1998 o MS implantou o sistema chamado Sistema de Informacé&o
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de Atencado Bésica (SIAB). Esse sistema, fornece informacgfes sobre cadastro
de familias, condicfes de moradia e saneamento, situacdo de saude, producao
e composicdo de equipes de saude, sendo essas informacgdes utilizadas no
auxilio & tomada de deciséo dos gestores do SUS. (Brasil - 2, 2011).

De acordo com Silva e Laprega (2005), desde a sua concepc¢éo o SIAB
funciona de forma verticalizada, ou seja, 0s niveis locais e regionais ficam
apenas no papel de produzir os dados, ndo conseguindo planejar e tomar
decisbes, ficando apenas no plano central a analise dos dados. Assim, as
visitas realizadas pelos ACS séo registradas em diversas fichas em papel e,
posteriormente, as informagdes sao contabilizadas e redigitadas no SIAB para
gerar relatérios para 0s gestores municipais, estaduais e federais. Nesse
formato, o SIAB acaba sendo limitado na interpretacdo dos dados pela equipe
de saude da familia (Freitas e Pinto, 2005).
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2.2.Coleta de Dados em Dispositivos Moveis

Todos os dias aparecem novas possibilidades de uso da informatica,
com novas formas de comunicagdo, processamento de informagédo e
entretenimento, a informatica estd em todo o local e a sociedade esta
dependendo dela assim como a dependéncia dos carros ( Gammack J. G.,
Hobbs V., Pigott D., 2011). Estamos vivenciando uma era em que € cada vez
mais comum o uso de sistemas de informagdo com dispositivos moveis.
Segundo Ling (2004), a era dos dispositivos moveis nao é um fenbmeno novo,
0 que ha de novo é que essas tecnologias estdo sendo disponibilizadas a um
grande numero de usuarios.

Com relagdo ao histérico desses dispositivos, j& em 1995 surgia o
Personal Digital Assistent (PDA) com a proposta de armazenar informagdes
como enderecos, agenda, horarios, lista de compras e lista de atividades a
realizar, isso tudo de forma movel. Logo apéds, foram sendo introduzidos novos
recursos como caneta, telas que permitem toque dos dedos e reconhecimento
de fala (Meyer, 2000). Com a utilizacdo de PDA e os aparelhos celulares surge
o conceito de mobilidade. De acordo com Wiredu (2005), a mobilidade € uma
caracteristica intrinseca e fundamental de todas as entidades, sejam elas
tangiveis ou intangiveis, e € um fenbmeno que surge com o0 estar em
movimento.

Atualmente, estudos realizados em ambientes de paises em
desenvolvimento, estdo utilizando dispositivos moveis para o acompanhamento
de doencas cronicas, pesquisas sobre dor, doencas mentais, risco de HIV,
transtornos alimentares, ciclo menstrual e controle do tabagismo .(Tomlinson,
Mark, et al., 2009 ; Lane, Shannon J., et al., 2006 ; Wan, Xia, et al., 2013).

Segundo Wan, Xia, et al. (2013) com a Coleta em Dispositivos Mdveis
(CDM), a manipulacdo das informacdes €é mais precisa e rapida pois
proporciona uma variedade de controles no momento da entrevista, orienta o
entrevistador com um roteiro e fornece mensagens de feedback instantaneas
de acordo com a informagao coletada.

O principal motivador para CDM segundo Lane S. J., et al. (2013) é a
gualidade dos dados. Esse quesito tem sido destaque e considera-se 0 mais

importante na utilizacdo de tecnologias moveis para a coleta. Freitas e Pinto
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(2005) também destacam que em sistemas de coleta de dados, a qualidade
dos dados est4 diretamente ligada a etapa de coleta.

Conforme o trabalho de Chin D., et al. (2013), um dispositivo movel
ajuda na rapida recuperacao de informacgdes do paciente fora das fronteiras da
instituicdo de saude, reduz o tempo para um diagndéstico efetivo, transmite
rapidamente as informacdes de campo para especialistas em &reas remotas e
controla a eficicia de medicac¢des administradas em diferentes comunidades.

Além do incremento da qualidade dos dados coletados, a fungcédo de
monitoramento também pode ser aplicado com a CDM. De acordo com
DeRenzi B., et al (2011), quando os profissionais de saude utilizam ferramentas
moveis, sua atividade pode ser monitorada em tempo real, fornecendo aos

supervisores informacdes para a rapida tomada de deciséo.
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Com a revisdo da literatura observa-se que a coleta informatizada

inicia-se em meados da década de 90 com os PDA e segue em forte expanséo

com a popularizagéo de tablets e celulares.

Os estudos se relacionam pela forma e necessidades que foram

implementadas a CDM. O Quadro 1 apresenta um resumo dos principais

trabalhos relacionados .

Quadro 1- Recursos dos trabalhos relacionados

Autor Caracteristicas Aspectos avaliados Resultados
DeRenzi, B., Mobile Phone Tools Aspectos chaves que | ldentificam 6 pontos chave que as
et al (2011) for Field - Based podem melhorar a aplicagcbes moveis podem ajudar no
Health care Workers vida dos ACS trabalho do agente comunitario de
in Low - Income sadde.
Countries
Wan, X, et al Avaliagcdo da adocao Usabilidade e Ap6és a coleta de dados, 80% dos
(2013) da coleta mével em feedback dos entrevistados achava coleta e gestédo
populacéo de dificil entrevistadores. de dados eram faceis e 60% do
acesso na China. pessoal se sentiu confiante de que
poderia resolver problemas que
possam encontrar, 70% dos
entrevistados relataram que preferem
utilizar computadores de méo para
pesquisas futuras. Mais da metade
(55%) sentiram a coleta informatizada
era um instrumento de coleta de dados
particularmente 0til para estudos
realizados na China.
Harrison, R. Revisdo da literatura Fez uma revisdo em Sugeriram o modelo PACMAD que
et al. (2013) em usabilidade de usabilidade focando estende alguns modelos existentes

aplicacdes mobile

em dispositivos
moveis introduzindo

uma nova dimensao.

mas considera aspectos especificos de
dispositivos méveis com o Cognetive
Load.

Em 2011 foi

conduzido um estudo

que avaliava o quanto as

ferramentas para dispositivos moveis poderiam auxiliar o trabalho dos

profissionais da atencdo basica (DeRenzi B. et al.,, 2011). Esse estudo,

enumerou as 6 principais fungcées que um sistema de informacdo em saude

deveria oferecer para o profissional: coletar dados, acessar material referencial,
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facilitar a comunicacdo entre os profissionais, fornecer apoio a decisao,
supervisionar o trabalho dos agentes de salde e promover habitos saudaveis
na comunidade.

Com a definicho dessas 6 fungbes, foi realizada uma revisédo
bibliografica analisando-se estudos anteriores. O Quadro 2 apresenta o0
resultado da andlise do estudo.

Quadro 2- Principais funcdes de sistemas de informagcédo em saude

Coleta de Suporte
Projeto dados Referéncia | Comunicagéo a Supervisdo | Comportamento
decisao
Medic Mobile N&o SMs SMs
estruturada
First Days Vlde_o
educacional
ChildCount Reglstro de _Iembretes
criangas impressos
Coleta de Assisténcia
Click Doc dados Sim
e remota
multimidia
Registro de lembretes . lembretes
CommcCare . Sim L.
casos automaticos automaticos

Fonte : DeRenzi B. et al. (2011)

Esse estudo foi fundamental na definicho de quais requisitos a
ferramenta de coleta dos ACS deveria atender. Assim, o desenvolvimento da
ferramenta direcionou seu foco em coleta, acompanhamento do trabalho e
promocéao da saude.

Outro estudo considerado foi de Wan, Xia, et al, que em 2013
desenvolveu uma ferramenta de coleta para avaliar a susceptibilidade a
iniciacdo do tabagismo entre jovens mulheres migrantes rurais para as zonas
urbanas. O piloto do estudo entrevistou cerca de 300 mulheres em duas
cidades e revelou alguns problemas, tais como: ler o termo de consentimento
completo em uma pequena tela; problemas com redagéo dos textos deixavam
0s entrevistadores em duavida; as operagdes no sistema ndo eram na
linguagem nativa e sim em inglés; a escrita no dispositivo era muito demorada,

ainda mais considerando-se o alfabeto chinés.
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O estudo serviu como um importante recurso na identificagcdo de

caracteristicas e possiveis problemas em campo, como: redacdo das

perguntas, direcionamento das questdes de acordo com as condi¢coes de
saude do entrevistado, mais campos de resposta objetiva e ndo descritiva,
cartilhas de orientagbes com texto eram apresentadas em papel, utilizacédo de
recursos como video e audio para campanhas.

Em 2013, Harrison, R., et al. apresentaram um estudo diferenciado

com outra dimensdo na avaliagcdo na usabilidade de software: a Cognetive

Load. O software que roda em um dispositivo moével pode ter sua usabilidade
prejudicada de acordo com as condi¢cdes ergondémicas que 0 usuario esta
exposto. A entrevista realizada pelo ACS, muitas vezes acontece dentro de
transportes coletivos, caminhando na rua, em pé em frente a residéncia, etc.
Dessa forma, o modelo proposto pelos autores, People At the Centre of Mobile
Application Development (PACMAD) vem ao encontro da realidade enfrentada
dia a dia pelos ACS. A Figura 1 ilustra o modelo e suas diferengcas com o
Modelo de Nielsen (1994) e os principios da NBR I1SO 9126 (NBR ISO/IEC

9126-1, 2003).

Figura 1 — Comparac¢éo entre modelos

J I -
) 3‘ . x |
[ 3 S S [
£%trdade Efciancia Efalivctade |
Efhaéncia Sasslacho Efc¥nca
Satsfacao Aprend2add Satistagho
Meomorizagho Aprendizado
Emos Memonzagho
Erros
Carga Cognitva
PACMAD

=14 NELSEN

Fonte: Harrison, R., et al., 2013

Os modelos apresentados na Figura 1 se correlacionam em muitos
pontos em comum. O modelo PACMAD faz um somatério dos pontos avaliados
nos modelos de Nielsen e ISO adicionando a dimensdoo que considera 0s

dispositivos méveis.
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Com base nesse estudo e utilizando-se a combinagdo dos modelos de
avaliacao apresentados na literatura, com itens da NBR I1SO 9126, que avalia a
gualidade do software, e com 0s novos itens sugeridos no modelo de avaliagéo
PACMAD, construiu-se o instrumento para avaliar o aplicativo prototipado apés

um determinado periodo de uso.
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4. MATERIAIS E METODOS

4.1.Método de Pesquisa

Com o objetivo de avaliar o uso de um aplicativo para coleta de dados
no trabalho diario dos ACS, a pesquisa é caracterizada como aplicada e
exploratoria, utilizando-se estudo de caso. Segundo Yin (2001), essa estratégia
€ valida quando o foco se encontra em fendmenos contemporaneos e que
estdo inseridos em algum contexto da vida real. Para este autor, quando um
determinado caso apresenta caracteristicas Unicas, vale a pena documenta-lo
e analisa-lo separadamente, como acredita-se ser o0 caso estudado.

Benbasat, Goldstein e Mead (1987) também destacam que o Estudo de
Caso é uma estratégia de pesquisa apropriada quando a pesquisa e a teoria
estdo em seu estagio inicial, em processo de formacdo, onde a experiéncia e
pratica dos atores € importante e o contexto da ac¢ao é critico.

Outro método de pesquisa utilizado foi a Prototipacdo de Software, a
gual se constitui, segundo Flick (2004), na possibilidade de analisar os casos
concretos em sua peculiaridade temporal e local. Dessa forma, visando
analisar o proto6tipo desenvolvido, uma amostra por conveniéncia de 8 ACS foi
utilizada. A coleta da avaliagdo do aplicativo foi via questionario (instrumento)
submetido aos usuarios apds determinado periodo de uso do aplicativo
protétipo. A abordagem utilizada no questionario foi quantitativa e qualitativa
com a utilizacdo da escala Likert.

O fluxo da pesquisa ocorreu desde a fundamentagdo teorica até a

analise dos resultados e conclusfes, conforme a Figura 2 apresenta.
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Figura 2 — Fluxo da metodologia da pesquisa

* Publicagdes scbre coleta informatizada

> Fund:eméfi:;acio * Publicagdes sobre coleta em areas remotas
* Estudo de modelos de avaliagdo de software
l * Entrevistas com a equipe das unidades
Levantamento de * Levantamento de requisitos / necessidades
informagdes * Andlise de documentos
* Escolha das equipes para o piloto
4
: * Pregramacdo da ferramenta
Desenvolvimento 2
prototipo Interacées com 0s usudrios
i Testes preliminares
Implanta¢ao iloto
Aplicacdo do P 630 do pi

Acompanhamento e treinamento
Coleta da avalia¢do de uso

prototipo e avaliagao

* Andlise dos resultados
Resultados € * Escrita dos resultados
conclusdo * Conclusdo do estudo

Fonte: Autoria propria

4.2.Instrumento de Pesquisa

Para avaliar a utilizacdo do aplicativo prototipado, um instrumento foi
elaborado para a coleta de informagBes de usuarios amostrados. Esse
instrumento foi desenvolvido com base nos estudos relacionados de avaliagéo
de software em dispositivos moveis. Esse instrumento foi dividido em trés
secOes: questdes referentes ao perfil da amostra, questdes sobre o processo

atual e questbes sobre o uso do aplicativo.



4.2.1. Avaliagao do perfil da amostra

Nessa secao avaliou-se o perfil

da amostra assim
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como sua

experiéncia prévia no uso da informética e dispositivos méveis.

Quadro 3- Avaiacao do perfil da amostra

1.1 Avaliacéo do Usuario
11 Nome Texto
1.2 Idade Numero
1.3 Naturalidade Texto
() 1° grau incompleto
() 1° grau completo
o .
1.4 Escolaridade 9] 20 grau incompleto
() 2° grau completo
() superior incompleto
() superior completo
15 Unidade de Saude Texto
Quanto tempo realiza o trabalho de .
1.6 ACS? Numero
17 Quantas familias em NGmero
acompanhamento?
18 Quantas familias sao visitadas NGmero
mensalmente?
( ) Nunca
() 1vezpor més
19 Qual a frequéncia que utilizas () 1 vez por semana
' computador? () 5 vezes por
semana
( ) Todos os dias
1.10 Possui telefone celular com tela que | ( ) Sim
' funciona com toque dos dedos? ( ) Nao
111 Utilizas algum aplicativo no telefone / | ( ) Sim
' tablet? ( ) Nao

Fonte: Autoria propria

As informacdes levantadas nesse questionario foram confrontadas com

a posterior avaliacdo do aplicativo analisando-se se estdo relacionados a

facilidade ou ndo de uso do aplicativo.



4.2.2. Avaliagao do processo atual

Conforme citado anteriormente, outro fator considerado € a realidade do
processo atual. Nesse processo, todas as informacdes das visitas domiciliares
dos ACS sao registradas em fichas em papel. Essas questbes visam levantar
informacdes necessérias sobre o tempo de processamento das informagdes, a

frequéncia de registros incorretos e eventuais perdas de informacoes..

Quadro 4- Questionério sobre o processo atual

Processo atual

2.1

Tempo necessario para o
preenchimento da ficha de
fechamento mensal (SSA2).

()
()
()
()
()

1 dia

até 6 horas

até 2 horas

até 1 hora
menos de 1 hora

2.2

Qual o nivel de dificuldade para
encontrar informac¢des de uma
determinada pessoa / familia?

()
()
()
()
()

Muito dificil
Dificil
Médio
Facil

Muito facil

2.3

Qual a frequéncia de informacdes
ilegiveis nas anotacdes das visitas?

()
()
()
()
()

Muito Frequente
Frequente
Médio

Poucas vezes

2.4

Alguma informacg&o de uma
familia/membro foi perdida?

()
()
()
()
()

Muito Frequente
Frequente
Médio

Poucas vezes

Fonte: Autoria propria
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4.2.3. Questionario avaliagdo do aplicativo

Essas questfes avaliam o aplicativo com algumas dimensfes definidas
nas normas de engenharia de software NBR ISO/IEC 9126 (NBR ISO/IEC
9126-1, 2003) e uma nova dimensdo explorada para dispositivos moveis a
Cognetive Load. Ao contrario de ferramentas para desktops, 0s usuarios de
ferramentas méveis podem utiiza-las durante uma caminhada, corrida, em uma

fila, esses fatores impactam na experiéncia de uso (Harrison, R. et al, 2013).

Quadro 5- Questionério sobre o aplicativo

3 ‘ Avaliacéo do aplicativo
Funcionalidade
A busca de informag8es dentro do () thq Insgt!sfator|o
o 2 () Insatisfatério
aplicativo é satisfatéria? (Por 0
3.1.1 o ( ) Médio
exemplo, buscar familias com . -
determinadas condic¢des) () Satistatorio
() Muito Satisfatério
O tempo para obtencado dos () Munq Insgt!sfator|o
: () Insatisfatério
resultados do acompanhamento foi 0
3.1.2 . . o ( ) Médio
satisfatorio (InformacgBes para gerar . -
() Satisfatério
a SSA2)? . e
() Muito Satisfatério
() Muito Insatisfatério
s informagdes das familias nsatisfatorio
As inf ¢Oes das famili Insatisfatori
A apresentadas séo suficientes para édio
3.1.3 p tad 8 ficientes p Médi
seu trabalho? () Satisfatério
() Muito Satisfatério
Eficiéncia
O aplicativo facilitou a forma como ( ) N&o facilitou em nada
registro de cada resposta é feito? ao facilitou
gistro d d posta é feito? Nao facilit
3.2.1 | (Por exemplo, antes eu tinha que ( ) Médio
escrever, No app apenas marco () Facilitou
sim/ndo em algumas respostas) () Facilitou muito
392 O aplicativo roda de forma eficaz ()Sim
- sem travamentos ou ficando lento? ( ) Nao
Confiabilidade
() Muito inseguro
2.3.1 Vocé se sentiu seguro(a) ao () Inseguro
3.3.1 | utilizar o aplicativo ao invés do ( ) Médio
papel? () Seguro
() Muito seguro




O aplicativo atendeu as
necessidades que hoje sao feitas no

Nao atendeu nenhuma
Nao atendeu

()
()
( ) Médio
()
()

3.3.2 o
papel, ou seja, tinha tudo que era Atendeu
i ?
feito no papel? Atendeu todas
333 O aplicativo apresenta erros com ()Sim
" frequéncia? ( ) Nao
Memorizagéo
341 Foram necessarias muitas visitas ()Sim
o para se habituar ao aplicativo? ( ) Nao
Durante as visitas teve situactes () Sim
3.4.2 | que ficaste em duvida em como ( ) Nao
utilizar o aplicativo?
(') Muito dificil
g () Dificil
343 E)ng’ycatlvo é facil de aprender a ( ) Médio
' () Facil
(') Muito facil
Erros
Ocorreu algum registro de () Sim
3.5.1 | informag&o errada durante as ( ) Nao
visitas?
3.5.2 | O erro foi de facil correcao? () Sim
( ) Nao
Carga Cognitiva
De todas as visitas realizadas com o §e)sei}orlgr||(<):(i:aale$r?r::f§(;fi\r/:; (na
aplicativo em média quantas foram . '
: . sofé, mesa, etc.)
em locais confortaveis ou ( )em um lugar
3.6.1 | desconfortaveis. Resposta em 9
desconfortavel (narua,
percentual, por exemplo, 70% em pé. dentro de um
confortavel , 30% em local em pe, :
desconfortavel Onibus, em uma ladeira,
etc).
Alguma sugestao/ reclamacéo /
3.7 melhoria a ser aplicada no

aplicativo?

Fonte: Autoria propria
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Atualmente os ACS trabalham com diversas fichas em papel. Essas

fichas estdo divididas de acordo com a doengca em acompanhamento. Para a

construcdo do aplicativo prototipo, as equipes das unidades disponibilizaram as

seguintes fichas utilizadas nas visitas diarias.

* Ficha de cadastro de membros (Ficha A)

* Ficha de acompanhamento Hipertensos (Ficha B-HA );

* Ficha de acompanhamento Diabéticos (Ficha B-DIA);
* Ficha de acompanhamento Tuberculose (Ficha B-TB);

* Ficha de acompanhamento Hanseniase (Ficha B-HAN);

* Ficha de acompanhamento Gestantes (Ficha B-GES);

* Ficha de acompanhamento de Criancgas (Ficha C).

Figura 3 — Ficha de acompanhamento de hipertensos

MUNICIPIO SEGMENTO UNIDADE

AREA

MICROAREA

NOMI

ACOMPANHAMENTO DE HIPERTENSOS

Identificacdo Sean | Made Farue
Sim | N

Jan

r'or

Mar

Abr

Jur

Nome: D Jo visita do ACS

Faz dheta

Toma a modcagis

Faz exerckios fisicos

Enderego:

Pressio areral

Dats ds altime corsulis

Nome: D da visita do ACS

Faz dieta

Toma a medicagho

Faz exercicuos fisioos

Endereco:

Pressio areral

Data da altims corradta

Fonte: DAB, 2011

Conforme apresentado pela Figura 3, o acompanhamento é mensal,

com coleta de informagdes pontuais e respostas simples como: sim/ndo, datas

e valores numéricos.

No caso de criangas menores de 2 anos, o0 acompanhamento é mais

completo pois as perguntas variam de acordo com a idade. Por exemplo, se a
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crianga tem até 3 meses, o ACS tem que perguntar se o aleitamento é
exclusivo ou misto, caso contrario essa pergunta deve ser desconsiderada.

Outro caso, é se a pessoa € diabética e hipertensa, ela pertence a
duas fichas diferentes de acompanhamento com as mesmas perguntas,
durante o roteiro da visita domiciliar o ACS ndo pode fazer a mesma pergunta
duas vezes e ainda as duas fichas devem ser atualizadas.

Com base no conhecimento adquirido através da equipe e dos
formularios de acompanhamento em papel, o aplicativo foi montado atendendo
0S requisitos principais que as fichas em papel forneciam, otimizando a
geracdo de perguntas. Essa otimizacdo € possivel pois o aplicativo considera
informagdes como condigbes clinicas, idade e sexo para a geracdo dos

formularios de acompanhamento.
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5. PROTOTIPO

O aplicativo utilizado como piloto foi desenvolvido no decorrer dos dois
anos de curso de mestrado em Ciéncias da Saude da UFCSPA com o objetivo
de avaliar seu uso na rotina diaria de trabalho dos ACS.

De acordo com o Departamento de Atencao Bésica (DAB) em 2014, o
Brasil possui mais de 43000 unidades basicas de saude e 248 mil ACS. Dessa
forma, a mobilidade para a ferramenta de coleta € uma necessidade evidente.

O aplicativo prototipado é voltado integralmente para a atengéo basica,
para automatizar o registro dos dados coletados nas visitas do ACS; agilizar a
comunicacdo da equipe de saude; permitir a priorizacdo de visitas com casos
de maior gravidade; aumentar a seguranca e confiabilidade dos dados
coletados.

5.1.Coleta Manual x Coleta Via Aplicativo Prototipado

Atualmente em sua rotina diaria de visitas e assisténcia as familias, o
ACS tem um processo de trabalho onde sé&o registrados todas as informagdes
cadastrais de cada familia assim como o acompanhamento de doencgas.
Nessse processo, quatro atividades sdo as mais comuns durante as visitas
domiciliares: o registro de visitas, coleta de dados, cadastro de familias e

cadastro de membros.

* Registro de visitas: Cada ACS possui uma ficha chamada Boletim de
Atendimento (BDA) que é assinada ao final da visita domiciliar, essa
ficha é utilizada para o controle da produtividade de cada agente.

* Coletas de dados / entrevista: Cada membro da familia € submetido a
uma visita individual. Nesse momento, sado coletados informagdes de
acordo com as condi¢cdes de salude e caracteristicas do membro da
familia. Por exemplo, se for um diabético perguntas relacionadas a essa

doenca séo realizadas.
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* Cadastro de familias: Esse cadastro € realizado sempre que uma nova
familia entra na comunidade ou é formada a partir de membros de duas
familias distintas;

* Cadastro de membros: No caso do nascimento de uma crianga, adogao
ou falecimento o cadastro de membros € atualizado.

A Figura 4 apresenta o diagrama de caso de uso do aplicativo nas visitas
realizadas pelo ACS.

Figura 4 — Diagrama de caso de uso do aplicativo

Aplicativo

Usta de familias

Cadastro de nova
familia /

Cadastro de novo
mambro 4

Fonte: Autoria propria
Atualmente, no inicio de seu turno o ACS organiza o material que sera
utilizado nas visitas do dia. Essa organizacdo € necessdria para otimizar o
tempo de busca das fichas referentes as familias que serdo visitadas durante
seu roteiro.
Na Figura 5 é apresentado um diagrama de atividades comparando o

processo atual com o processo utilizando o aplicativo protétipo.
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Figura 5 — Diagrama de atividades do processo de trabalho do ACS
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Fonte: Autoria propria

Conforme a Figura 5, o fluxo de atividades realizadas pelo ACS
utilizando o aplicativo € menor pois elimina-se algumas tarefas, tais como:
organizar as fichas para o roteiro, perguntar as condicbes de saude do
entrevistado e localizar a ficha de acordo com as condi¢cfes de saude.

5.1.1. Organizar as fichas para o roteiro

Dependo da area que o ACS atua, ele pode ser responsavel por um
grande namero de pessoas segundo DAB 3 (2014) cada ACS deve possuir no
méaximo de 750 pessoas. Dessa forma, a organizacdo das fichas de acordo
com o roteiro ou regido a ser visitada é eminente.

Com o aplicativo todas as familias j4 estdo cadastradas necessitando
apenas buscar a familia a ser visitada. Essa busca, pode ser realizada pelo
prontuario, pelo membro principal, pelo enderec¢o ou pelas condi¢ées de saude
da familia.
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5.1.2. Perguntar as condi¢Bes de saude da pessoa

Para localizar a ficha de acompanhamento, o ACS deve saber as
condi¢cdes do membro a ser entrevistado. Assim, é necessario que ele ja tenha
esse conhecimento ou pergunte as condi¢des de saude para 0 membro.

Com o aplicativo, o roteiro de perguntas e orientacdes é montado
automaticamente de acordo com as condi¢cdes de saude do membro. Dessa

forma, a visita ja € iniciada a partir da localizacdo da pessoa.

5.1.3. Localizar a ficha de acordo com as condi¢Bes de saude

De acordo com as condi¢fes de saude uma pessoa pode fazer parte de
uma ou mais fichas em papel. Cada ficha, possui orientacdes e perguntas
referentes a doenca em acompanhamento, podendo haver perguntas
repetidas. Por exemplo, para a pessoa com diabetes é perguntado se pratica
exercicios, assim como, a que tem hipertensao.

No aplicativo essa listagem de perguntas € montada dinamicamente, ou
seja, combina as doencas em acompanhamento. No exemplo da pessoa com
diabetes e hipertensdo, a pergunta se “pratica exercicios?” sera realizada

apenas uma vez e sua resposta serd utilizada para ambas doencgas.

5.2.Dispositivo mével para a aplicacdo prototipada

De acordo com as dimensBes continentais do Brasil e possivel
utilizagédo da ferramenta em areas de dificil acesso, o dispositivo utilizado pelos
ACS deve ser compacto. Assim, optou-se pela utilizagcdo de tablets por serem
compactos e disponibilizarem uma tela de tamanho superior, possibilitando

uma maior ergonomia para o entrevistador durante sua utilizacao.

5.3.Sistema operacional

O sistema operacional nos tablets utilizados no piloto foi o Google
Android. Esse sistema operacional, possui codigo-aberto, ou seja, € oferecido
pelo Google para qualquer fabricante utilizar em seus aparelhos (Butler M.,
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2011). Dessa forma, diversas opc¢lGes de aparelhos estdo disponiveis no
mercado, assim como, diversas faixas de precos. Com relagéo a popularidade
do sistema, a Tabela 1 apresenta sua popularidade em relacdo a outros
sistemas (Engadget, 2014).

Tabela 1 — Participagdo dos sistemas operacionais

Sistema operacional Q4 2012 2012 Q4 2013 2013
Android 70,30% 68,80% 78,40% 78,90%
Apple iOS 22% 19,40% 17,60% 15,50%
Microsoft 2,70% 2,70% 3,20% 3,60%
Outros 5% 9,10% 0,70% 2%

Fonte: Autoria propria
A Tabela 1 apresenta o ultimo quadrimestre de 2012 e o ano de 2012
completo, comparando-o com o Ultimo quadrimestre de 2013 mostrando o

crescimento evidente do sistema Android.

5.4.Sincronizagéo de informagdes

A internet atualmente esta cada vez mais presente. Para a coleta de
informacgdes esse fator poderia ser considerado mas devido a falta de estrutura
de comunicagéo nas regides mais remotas do Brasil, o aplicativo ndo poderia
depender da Internet. Dessa forma, todas as informacdes coletadas durante as
visitas domiciliares ficam armazenadas no aparelho ndo necessitando nenhum
tipo de conexao para seu funcionamento.

Por outro lado, considerando-se os riscos de perda, quedas e furto, o
backup das informacgdes € um ponto critico a ser considerado.

De acordo com Tomlinson, M., et al (2009), o envio automatizado das
informagdes reduz o risco de perda de informagdes. Dessa forma,
sincronizagédo das informagdes é realizada de forma assincrona e automatica,

ou seja, somente quando é detectada uma conexao estavel com a Internet.

5.5.Projeto Grafico da Ferramenta

Para o desenvolvimento da parte grafica do aplicativo, foi montado um
protétipo de telas ndo funcional e validado junto aos usuarios. Assim, nessa
fase ocorreu grande interacdo com 0s usuarios principais, os ACS. Essa

interacdo, fez com que os usuérios participassem ativamente das decisdes
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minizando-se o risco de problemas n&o previstos. A Figura 6 apresenta o

resultado do desenvolvimento da tela de listagem de familias.

Figura 6 — Tela inicial com a listagem de famiias por agente de salde
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Fonte: Autoria propria

A Figura 6 apresenta uma lista em que cada linha € uma familia com
suas respectivas informacdes, tais como: numero do prontuario, endereco,
nome do membro principal e as condicbes de saude da familia. Todas essas
informacdes foram consideradas ap0s o levantamento de requisitos em
conjunto com a equipe da unidade ESF. As informacdes estdo ocultas na
Figura 6 para mater a privacidade dos dados das familias cadastradas no

aplicativo.



37

Figura 7 — Cadastro do membro da familia
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Fonte: Autoria propria

A Figura 7 apresenta as informacgdes que compde a ficha de cadastro
do membro da familia. Essas informacdes, foram selecionadas com base na
Ficha A, que é utilizada no processo manual para o registro das informacdes
cadastrais membros.

As fichas referentes ao acompanhamento de doencas, foram
reproduzidas no aplicativo e as questdes sdo apresentadas de acordo com as
condi¢gbes clinicas, idade e sexo do membro. Como exemplo, a Figura 8

apresenta a lista de questdes para uma gestante de 25 anos.
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Figura 8 — Questionario de perguntas durante a visita
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5.6.Atualizacéo de versodes

Com a ferramenta distribuida para os ACS, a atualizacdo de versdes
para correcdo de erros, ajustes ou novas funcionalidades é necessaria. A
atualizacdo acontece de forma automatica, quando uma conexdo com a
Internet € detectada verirfica-se se 0 aplicativo possui uma nova versao no

servidor.

5.7.Geracéao dos resultados coletados

O protétipo disponibiliza os dados coletados a qualquer momento em
formato de planilha de excel, possibiltando seu envio para um email
cadastrado no tablet.
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6. ESTUDO DE CASO

O estudo foi aplicado em equipes de saude na cidade de Porto Alegre
no periodo de 01 de abril até 06 de maio de 2014. Segundo informagbes da
Prefeitura de Porto Alegre, as equipes de Estratégia da Saude da Familia estdo
divididas em nove areas (PMPA, 2013):

* Norte/ Eixo Baltazar: 13 unidades;

e Sul/Centro Sul: 7 unidades;

* Restinga / Extremo Sul: 5 unidades;

e Gléria / Cruzeiro / Cristal: 14 unidades;

* Noroeste / Humaita / Navegantes / llha: 8 unidades;
* Partenon / Lomba do Pinheiro: 9 unidades;

* Leste / Nordeste: 14 unidades;

* Centro: 2 unidades.

Cada area possui uma nucleo de coordenacgdo, a aplicagdo do estudo
foi no distrito do Partenon / Lomba do Pinheiro. A escolha dessa é&rea foi
realizada pelo contato que se tinha com a coordenacdo que se disponibilizou a
aplicar o piloto em algumas de suas unidades. Nessa area, temos 0 universo
de 9 unidades de ESF que atendem os bairros do Partenon e Lomba do
Pinheiro.

Para a aplicagdo do estudo foi selecionada uma unidade de cada
bairro. Na bairro Partenon foi a ESF Pitoresca e no bairro Lomba do Pinheiro a
selecionada foi a ESF Vila S&do Pedro. Ambas unidades estdo localizadas em
areas de populacdo de baixa renda e de dificil acesso. O critério de escolha
das unidades foi basicamente a localizagao para facilitar o deslocamento e o
acompanhamento do estudo, essa escolha foi realizada pela Coordenacdo do

Distrito do Partenon.

6.1.Unidade ESF Pitoresca

Nessa unidade o atendimento é disponibilidado através de duas
equipes. Cada equipe € composta por 4 ACS, uma enfermeira e um médico

especialista em medicina familiar. A unidade também possui um odontologista
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gue atende a demanda das duas equipes. Atualmente, cerca de 1400 pessoas

sdo acompanhadas, com uma média de 175 familias por ACS.

6.2.Unidade ESF Sao Pedro

Nessa unidade, o atendimemento também é realizado por duas equipes
cada uma composta por 4 ACS, uma enfermeira e um médico especialista em
medicina familiar. A unidade também possui um odontologista que atende a
demanda das duas equipes. Atualmente, cerca de 1200 pessoas sao
acompanhadas, com uma média de 150 familias por ACS.

A infraestrutura tecnoldgica de ambas unidades sdo muito fracas, com
poucos computadores e Internet instavel. A maioria dos processos é todo
manual com prontuarios e fichas em papel. No periodo observado, poucas
tarefas foram realizadas nos computadores, praticamente sendo utilizados

apenas para verificagao e envio de e-mails.

6.3.Aplicacéo do Instrumento de avaliacao

Para o uso do aplicativo protétipo, foram disponibilizados 8 tablets pelo
projeto UNASUS/UFCSPA. No inicio do uso, cada ACS assinou o Termo de
Consentimento Livre e Esclarecido e o Termo de Responsabilidade sobre o
aparelho, ambos disponibilizados nos anexos desse trabalho.

A aplicacdo do instrumento de avaliacéo foi realizada apds um periodo
de uso do aplicativo prot6tipo pela equipe de ACS. O uso prototipo foi dividido
em dois ciclos. Essa divisdo, foi necessaria para facilitar o treinamento,
acompanhamento e pelo numero de dispositivos (tablets) para o uso
simultaneo.

Para cada ciclo de uso, dois ACS de cada unidade de saude utilizaram
a ferramenta por 7 dias de trabalho, devido a disponibilidade dos aparelhos e
dos ACS. Para o estudo as amostras foram selecionadas de maneira nao
probabilisticas, ou seja, foram escolhidas por conveniéncia.

Antes do inicio de cada ciclo de uso, foi ministrado um treinamento
individual e um acompanhamento inicial de até duas visitas por ACS. Também
firmou-se um acordo que apds sete dias de trabalho uma avaliacdo seria

aplicada na devolugéo do tablet.
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6.3.1. Primeiro ciclo de utilizagao

O primeiro ciclo de uso iniciou-se em 01 de abril e seu término 7 dias
Uteis apds, em 10 de abril. A sele¢do dos 2 ACS de cada unidade foi feita pela
Geréncia Distrital do Partenon levando em consideracdo o0 grau de
conhecimento em tecnologia e de ferramentas de informatica de cada agente.

O ACS com mais conhecimento e o com menos conhecimento em
informética foram selecionados. Durante o treinamento ficou evidente a

diferenca entre os dois ACS selecionados.

6.3.2. Segundo ciclo de utilizagao

O segundo iniciou-se em 24/04 e seu término em 05/05 com 0 mesmo
formato do primeiro ciclo, apenas a escolha dos ACS foi diferente do primeiro
ciclo.

Na ESF S&o Pedro os dois ACS que participaram do segundo ciclo
eram os dois que restavam da equipe.

Na unidade de Pitoresca como a equipe era maior tentou-se fazer um
sorteio para evitar viés de selecdo, mas ndo foi possivel devido a
indisponibilidade de alguns ACS. Nessa unidade, apenas dois ACS

disponibilizaram-se a utilizar o aplicativo excluindo-se os dois do primeiro ciclo.
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7. ANALISE DE RESULTADOS

Para o estudo as amostras foram selecionadas de maneira né&o
probabilisticas, ou seja, foram escolhidas por conveniéncia. Dessa forma,
refletem a realidade da aplicagdo do prot6tipo em suas respectivas unidades.
Para a avaliagcao do uso foram utilizadas questbes do tipo quantitativa e no final
do questionario um espaco para uma avaliacdo qualitativa.

Para a andlise dos resultados foi necesséria a ajuda de um profissional
em estatistica com o uso da ferramenta Statistical Package for the Social
Sciences (SPSS) da IBM, versao 22.

7.1.Resultados das questdes referentes ao perfil da amostra

Na primeira parte da avaliacdo, considerou-se atributos para mapear o
perfil dos envolvidos na pesquisa, essas respostas estdo relacionadas a o 1°

questionério do instrumento de avaliacéo.

Tabela 2 — Respostas primeira se¢éo do instrumento — perfil da amostra

ACS | Idade | Escolaridade T/empo Familias VisiEas com:fj?ador celular
ACS /més / semana touch
1 40 2 grau comp. 1 ano 149 86 5 vezes sim nao uso
2 34 2 grau comp. 1 ano 113 90 todos dias sim sim
3 43 2 grau comp. | 12 anos todos dias néo nao uso
4 46 superior inc. 18 anos 110 86 todos dias néo néo suporta
5 34 2 grau comp. 3 anos 187 100 néo utiliza néo néo suporta
6 26 2 grau comp. | 6 meses 169 71 todos dias sim nao uso
7 38 superior inc. 3 anos 191 60 1vez sim sim
8 42 2 grau comp. 3 anos 239 81 1vez nao nao suporta

Fonte: Autoria propria

De acordo com a Tabela 2, verifica-se que que a idade média do grupo

em estudo é de 37,8 anos e com um desvio padrdo de 6,3 anos. O ACS com

menor idade tem 26 anos e com maior idade tem 46 anos.

Quanto ao nivel de escolaridade, cerca de 100% possuem 0O ensino

médio sendo que 25% possuem 0 ensino superior incompleto.

Independente de idade ou nivel de escolaridade a média de familias

acompanhadas por cada ACS é cerca de 165 familias com um desvio padrao



43

de 45 familias, sendo que o ACS que possui mais familias em
acompanhamento possui 239 e o com menor numero 110. A produtividade
mensal também € um namero independente do de familias acompanhadas com
uma média de produgdo de 81 visitas/ més com desvio padrdo de 13 visitas.

Ainda considerando o do perfil da amostra, analisou-se a sua afinidade
com a tecnologia através da avaliacdo do uso de computadores, com telefones
com tela com recursos touch screen e o uso de aplicativos. Neste caso, metade
da amostra (50%) utilizava computadores todos os dias, sendo apenas um
entrevistado utilizava apenas 1 vez ao més.

Quanto ao uso de celulares com recurso touch screen, 50% dos ACS
possuiam telefones com esse recurso e a outra metade ndo. Quanto ao uso de
aplicativos, a Figura 9 apresenta que mais da metade néo utiliza ou o aparelho
nao suporta a instalagéo de aplicativos.

38% 37% Ndo uso

Uso

Nao suporta

25%

Figura 9 — Grafico de utilizacao de aplicativos

7.2.Resultados das questdes referentes ao processo atual

Diariamente, o ACS realiza o registro de seu trabalho em diversas fichas
em papel. Uma vez ao més ocorre 0 momento do fechamento, onde é feito o
levantamento de informag¢des coletadas e a geragdo do relatorio de
fechamento, o SSA2. Para avaliar o trabalho atual, foi aplicado a segunda
secao do instrumento de avaliagdo. A Tabela 3 apresenta as respostas
tabuladas.
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Tabela 3 — Respostas segunda sec¢do do instrumento — processo atual

Preenchimento

Dificuldade em

Frequéncia de

Frequéncia de

ACS SSA2 localizar llegiveis Perda
1 até 2 horas Muito dificil Frequente Médio
2 1 dia Facil Nunca Médio
3 1 dia Facil Poucas vezes Poucas Vezes
4 1 dia Dificil Médio Poucas Vezes
5 1 dia Médio Frequente Muito Frequente
6 1 dia Médio Médio Médio
7 até 2 horas Facil Poucas vezes Médio
8 1 dia Facil Poucas Vezes Nunca

Fonte: Autoria propria

De acordo com a Figura 10, cerca de 75% da amostra utiliza cerca de

um dia de trabalho apurando e preenchendo as informac¢des do relatério SSA2,

sendo que ao utilizar o aplicativo esse trabalho ndo € necessario, pois 0

relatorio é disponibilizado imediatamente.

Figura 10 — Grafico de tempo de preenchimento da ficha
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Até 2 horas

Nessa se¢do também foi questionado a dificuldade em localizar a

informacdo de uma pessoa/ familia na apuracdo dos resultados. Dessa forma,

cerca 50% informaram ser muito facil, 25% médio e cerca de 25% dificil ou

muito dificil, a facilidade por encontrar informacdo o ocorre por ser o préprio

ACS que organiza seu material, caso fosse necessério a busca de informacdes

no material de outra ACS acredita-se que a dificuldade seria maior.

Quanto a frequéncia de informacdes registradas de forma ilegivel,

mesmo sendo registradas pelo préprio ACS ocorre como frequente em 25%

dos casos e apenas 12,5% da amostra apontou como nunca ocorredu.
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Uma questéo avaliando a ocorréncia de perda de infomacdes e cerca de
50% da amostra apontou como ocorréncia média, apenas 12,5% aponta que

nunca perdeu uma informacao.

7.3.Resultados das questdes referentes ao uso do aplicativo

Para a avaliacdo do uso do aplicativo protétipo, as questbes foram
divididas nas seguintes dimensdes: funcionalidade, eficiéncia, confiabilidade,
aprendizado, erros e carga cognitiva. Cada dimensdo possui um numero de

guestdes conforme o Quadro 6.

Quadro 6- Questionério sobre o aplicativo

Num. de
Dimensao guestdes

Funcionalidade

Eficiéncia
Confiabilidade
Aprendizado

Erros

RN W W N (W

Carga Cognitiva
Fonte: Autoria propria

Com relagdo a primeira dimenséo, a funcionalidade, foi avaliada através

de trés questdes de acordo com os resultados que a Figura 11 apresenta.

Figura 11 — Grafico referente a dimenséo funcionalidade.
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Fonte: Autoria propria
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De acordo com a Figura 11, o aplicativo apresentou boa avaliacdo nessa
dimenséo de acordo com as trés questoes avaliadas. A busca de informacdes,
ou seja, localizagcdo de uma pessoa/ familia e o tempo para os resultados
tiveram cerca de 50% de avaliagdo como muito satisfatorio e cerca de 25% de
classificacdo como médio. Esse resultado apresenta que a busca de
informagdes, tempo para resultados e as informacdes apresentadas foram
suficientes no ambiente aplicado.

Quanto a dimenséao da eficiéncia de acordo com a NBR ISO/IEC 9126-
1, (2003), questionou-se o quanto aplicativo facilitava a forma que o registro da

informacéao e cerca de 75% responderam positivamente conforme a Figura 12.

Figura 12 — Grafico da facilidade de uso.
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Fonte: Autoria propria

Nessa dimensdo é importante observar que nenhum ACS respondeu
gue o aplicativo “ndo facilitou em nada” e 75 % marcaram como facilitou ou
facilitou muito. Também analisou-se nessa dimensao se o aplicativo rodava de
forma eficaz, ou seja, sem travamentos e, obteve-se cerca de 100% de
respostas como sim, que rodava de forma eficaz e sem travamentos.

Na dimenséao confiabilidade, conforme a NBR ISO/IEC 9126-1, (2003),
analisou-se questdes como a estabilidade do aplicativo, seguranca durante o

uso, frequéncia de erros / paradas.
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Figura 13 — Gréfico da seguranca de uso.
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Fonte: Autoria propria

Conforme a Figura 13, a questao relacionada a percepc¢éo de seguranca
ao utilizar o aplicativo, obteve cerca de 50% dos ACS respondendo como muito
seguro e 12,5% respondendo como seguros. Dessa forma, cerca de 62,5% se
sentiram seguros durantes as visitas domiciliares utilizando o aplicativo. Ainda
nessa dimensao, avaliou-se a ocorréncia de algum erro durante a sua
utilizacdo e cerca de 62,5% responderam gque nao ocorreu nenhum erro, sendo
gue apenas 12,5% relatou ocorréncia de erro, 25% da amostra ndo respondeu
essa questao.

Considerando a dimensdo memorizacdo, Nielsen (1994), o sistema
deve ser facilmente memorizado, para que depois de algum tempo, o utilizador
se recorde de como usa-lo. O aplicativo obteve uma 6tima avaliagdo de acordo

com os resultados da amostra conforme a Figura 14.
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Figura 14 — Grafico de aprendizado do aplicativo
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Fonte: Autoria propria

A Figura 14 apresenta que 0 numero de visitas para habituar-se ao uso
do aplicativo foi baixo, cerca de 75% marcaram como que nao precisaram
muitas visitas para adaptar-se ao aplicativo. Quanto a ocorréncia de duvidas,
somente 12,5% da amostra registraram como positivo.

Ainda nessa dimensao, uma simples questéo abordando se o aplicativo
era de facil utilizacdo obteve como resultado cerca de 62,5% marcando como
muito facil e 25% como facil. Assim, somando-se os resultados, obtém-se cerca
de 87,5% de respostas considerando o aplicativo de facil utilizacao.

No questionario temos uma dimensdo chamadas Erros, conforme
Nielsen (1994), essa dimensdo é responsavel para avaliarmos se ocorreram
erros no registro de informacdes por parte do ACS e no caso de ocorréncia, se
foi de facil resolucdo. De acordo com a avaliagdo, 50% dos ACS tiveram pelo
menos um registro de informacé&o errada e nesse caso 100% desses registros
foram corrigidos facilmente.

Como Uultima dimensdo avaliada, temos a Carga de Cognicdo que
considera as condigcbes de uso do aplicativo (Harrison R., 2013). Nessa
dimensao, foram aplicadas duas questdes que perguntavam quantas visitas
foram realizadas em um local confortdvel ou ndo. Dos entrevistados cerca de
62,5% marcaram como todas visitas foram em um local confortavel, 25%
marcaram como a metade(50% confortavel e 50% nao confortavel) e apenas
12,5% marcou que a maior parte das visitas foi realizada em um local
desconfortavel.
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A Ultima questdo do instrumento foi qualitativa com texto livre para os
ACS colocarem sugestdes / reclamacgbes e pontos de melhoria. O Quadro 7

apresenta as duas Unicas opinides informadas.

Quadro 7- Questionério sobre o aplicativo

ACS Sugestdes / melhorias a fazer

1 “Achei muito bom de usar o aplicativo, ainda mais eu sem nunca ter feito nada
parecido. SO senti falta das transferéncias dos membros. Na minha é&rea isso
acontece bastante. Uma familia se torna varias familias.”

2 “O cadastro do membro poderia ter mais informacgfes. As vezes preciso do CPF
para consulta ou procedimento e o aplicativo ndo teria dai. O CPF e o RG seria
importante preencher.”

Fonte: Autoria propria

Na andlise qualitativa do contelddo da questdo aberta para texto livre
verificou-se como sugestao a troca e inclusdo de membros entre as familias.
Essa troca é comum acontecer e a criacdo de novas familias com transferéncia
de membros entre elas também é comum. Esse requisito ndo foi atendido
devido ao tempo de uso do aplicativo e dessa forma, evitou-se a realizagao de
visitas em familias recém formadas e com transferéncia de membros, ou seja,
onde essa funcionalidade fosse necessaria.

Quanto a questdo do CPF e RG, estas informagbes ndo constam na
ficha de cadastro de membros ( Ficha A ) por isso ndo foram colocadas no

cadastro do aplicativo.
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8. CONCLUSAO

De acordo com nossa realidade com acesso a cada vez mais
informacéo, fica mais evidente que o emprego da tecnologia em nosso dia a dia
vem facilitar nosso trabalho no que tange otimizacdo de tempo, diminuicdo de
erros, etc.

Durante a revisdo da literatura encontrou-se diversos trabalhos com
aplicacédo de dispositivos méveis na area da saude. Nos trabalhos revisados,
sempre os dispositivos acrescentaram algum beneficio no campo onde foi
aplicado. Dessa forma, nesse trabalho procurou-se investigar os beneficios que
um aplicativo poderia oferecer no trabalho diario dos ACS. Assim, é valido
afirmar, a pertinéncia da questdo em investigacdo: Qual o diferencial
percebido no trabalho diario dos ACS com a introducédo de um aplicativo
de software em um dispositivo mdével para coleta de dados junto aos
agentes de saude?

Para responder a questdo que norteia o estudo, foram executadas uma
série de etapas correspondentes aos objetivos especificos, tais como: Proceder
uma revisao bibliografica sobre aplicacdo de dispositivos méveis na area da
saude; Realizar um levantamento bibliografico sobre avaliacdo de software;
Analisar o processo de trabalho dos ACS, assim como, o material utilizado
diariamente; Analisar e implementar um protétipo totalmente funcional para a
aplicacdo em campo; Desenvolver um instrumento de avaliagdo com base no
modelo de avaliagdo de qualidade de software estendidos a usabilidade de
dispositivos méveis.

Com a execucédo das etapas do estudo e a avaliacdo dos resultados,
considerando-se uma amostra pequena, € muito forte afirmar quer a hipétese
foi confirmada, mas todos os resultados apontam para que a utilizacdo de
coleta de dados via dispositivo mével é mais eficiente do que o processo
manual no que tange otimizacdo do tempo de busca de informacdes,
direcionamento da visita de acordo com as condi¢cfes de saude e a
seguranca/integridade no registro das informagoes.

No estudo verificou-se a otimizacdo do processo de trabalho do ACS
conforme o diagrama de atividades apresentado na Figura 5. Esse diagrama,
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apresenta a diminuicdo das etapas de preparagédo de roteiro, busca e registro
de informacdes clinicas das familias.

Durante a implantacéo do prot6tipo a receptividade e as dificuldades de
conexdo com a Internet foram fatores que merecem destaque no trabalho.

Quanto a receptividade, a maioria dos ACS estava disposto tentar
otimizar seu processo de trabalho com o uso de uma nova ferramenta. Quanto
a conexdao com a Internet, ambas as unidades n&o disponibilizavam de
conexao, ela apenas era utilizada para acessar e-mails dos computadores da
unidade. Dessa forma, a sincronizacao de informacgdes sempre foi realizada na
residéncia dos ACS com o uso de sua Internet pessoal, mesmo com dificuldade
de acesso o trabalho de coleta e andlise dos dados nao foi impactado.

Na avaliacdo dos resultados, bons indices sdo apresentados para
justificar a utilizacdo do aplicativo, tais como: 87,5% acham o aplicativo de facil
utilizagéo; 62,5% dos ACS se sentiram seguros durante a utilizagdo e somente
12,5% tiveram alguma duvida durante a utilizacdo em campo.

O tempo de retorno dos resultados é um fator relevante, pois cerca de
75% dos ACS demoram cerca de 1 dia de trabalho reunindo as informacdes
das familias. Com a utilizac&o do aplicativo, o resultado ocorre de forma online.
Esse tempo economizado, podera ser utilizado para a real atividade do ACS: o
cuidado e a promocéo da saude junto a comunidade.

Também na analise dos resultados, ndo encontrou-se relacdo entre a
experiéncia prévia de uso de celulares com telas touch screen com a facilidade
de uso do aplicativo. Dessa forma, independente do conhecimento prévio em
tecnoldgia a aplicacéo do tablet como ferramenta pode ser considerada.

Em contrapartida, conforme citado anteriormente, o estudo foi
conduzido com amostras por conveniéncia (ndo-probabilisticas). Dessa forma,
os resultados apresentados ndo sdo generalizaveis podendo néo refletir a
realizade em outras localidades e até mesmo a totalidade de opinies da

cidade de Porto Alegre.
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8.1.Trabalhos Futuros

Com os resultados obtidos no estudo, o campo para trabalhos futuros é

promissor. Os trabalhos podem ser realizados com a utlizagdo dessa

ferramenta ou na integracdo do aplicativo com os sistemas do governo.

Estender a avaliagdo do aplicativo por diversas regides do Brasil
avaliando a sua viabilidade considerando-se o seu custo de implantagé&o;
Estruturar o aplicativo a partir dos novos formularios do e-SUS,
atualmente em implantagdo em algumas unidades de saude;

Integragdo das informag6es dos prontuarios das familias entre unidades
de saude e hospitais;

Integracdo das informagdes do aplicativo diretamente com o SIAB e/ou
e-SUS.
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Abstract. Cwrerly, the world faces a revolution in the ase of mobile devices.
Peaple ary dependent on these technologies. many ueks thar were proviowsly
dowe an paper, ywch ws o singple shopping list, are now in our cell phowes.
Thus, people nse these devices o schedule appoimiments, searclh for
informarton, e, Considering the porential of these devices, thiy paper
proposer an application i the area of primary health care teeowgh
compterized dawa collection performed by ke Cowmmunity-Based Health
Warkers, The srady eviduaivd the extent 1o wivieh the ¢omputerizanion of this
provess was proven move efficient regarding the optimization of time deveted
1w search fov informanon. schedwle of vivine and diwen saferviineprisy during
tive recovd procesy.

Kevwords! Mobile Application, Mobile Devices, Primsary Healtk Care

1. Introduction

With the process of decentralizatbon of pubdic bealth intated m Brazil in the
19905, the responsibility of municipalitics %o plan health actions his been increasingldy
enhanoed, As part of this process, in 1991 the Program of Communaty Health Waorkers
(PCHW) wiss crested, with the ebjective of reducing child und maternal mortality rates
by extesdding health care services wo the poarest aress i the Naorth and Nartheast regions
of the country (Braail 1, 1996). The practad expenience accumulatad by commwnity
warkers has helped the Minsstry of Health in the stroctunng of the Family Health
Stratezy (ESF) service In the mumicipadivies (Viana, Dal Poz, 2008),

Each prmary health care eam is foemed m leass by a geneml physcian
(preferably & family physician), & nerse, two nurse techsiclans and four 10 six
community health workers (CHW (Risella et al., 2010). AL present, e progrim covers
Q6% (3,357) of the municipaitics, reaching 64,6145 of the popalation, In ceder o
goaranioe wrvice quabily, approximately 325 000 CHW woek in 44 00 eams
throughowt the country (DAB -2, XH4),

By interacting with the commumbes. the CHW collect healih dsa and
encourage beulthy practices; they are the main guteway mto the health care systom for
rweal and dow-mcome populatons. However, monitong and keeping track of a lorge



number of people In differest  geographical arcis 15 quite 8 cumbersome e
burcaucratic task {De Reswzi B., 2011).

The curent structure of data collechion presents problerns regarding data
ntegrity, readiness of availubility to the team manager and disseminition of results.
Thus, this stady aims at evalusting the use of an application foe data eollection during
the home visits performed by the CHW amd geseration of resules.

2. Family Health Strategy (ESF)

The Family Health Strategy (ESP) was designed by mesging  Bruxzilian
Gmplementation of PCHW) and world experiences. The program focuses on promotmg
life quality and va dealing with risk factors, ie. an the prevention and monitoring of
exwting diseases (DAB-1, 2000} To this end, in 1994, the ESF became an official
government program through GM Ondmnance no. 692 of 250394 (Viass aad LA
Dalpoz MRA, 2005)

Besides working directly wowards the pramabon of betier health condlitions m
the communities., the ESF teams also carry out health campuigns and plan local health
actrons an collaborution with community lemders. ESF weams ore the goteway (o the
brealth care services of o purticalur macro-region (Peres E., et al, 2006).

ln addstion 10 possessang sechnical skills, the professionals miegring the
program  mwst identify with 2 job that requires creativity, engagement with the
community and group work (Brazil - 1, 1996),

In order 10 moniter and evaluate the woek of the ESF scams, in 1998 the
Ministry of Health implemented the Primary Care Iformatson System (SIAB). This
system  provides mformation about family registration, housing  as]  sanstation
conditicns, health status, peoductson and compoesition of the heakth care teams. This
Informaion gives support 1o the decisions minde by the manapgenent stalf of the Unified
Health System (SUS) (Brazil - 2, 2011).

Accarding 1o Silva and Laprega (2005), since i1s incuption the STAB his worked
verticully. ie.. both Jocal amd regronal instances are in charpe of producing data.
Analysis, panming and decisson making are centmlized. For this reason, CHW visds are
recorded in paper Gands and. subsegquently, the mformation is transfervad (0 1he SIAB
dasahase to genemite reports for kcal, state andd national managers. In this format, data
interpretation in the SEAB is limised by the family health team {Frelsas and Pinto, 2005)

3. Duta collection in mobile devices

Every day. sew possibilities for the use of computers anse: new meuns of
commucation, mformaion processing and eotertalmment; infoemation technology s
everywhere and society depends on it as much as om cars (Gammack 1G, V. Hobbs,
Pigote D, 2011),

It =5 moreasingly common 1o use mformation systems with mobile devices.
According to Ling (2004). the era of mobile devices 3 not 1 oew phenomenon: the
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novelty bes on the fact the these technotogies are being made available 10 o large
number of users,

Regarding the bistary of these systems, 1o 1995 the Personal Digital Assistant
(PDA} was conceived. with the purpose of storimp information such as addresses.
appaintments, schedules, shopping lists and ‘to do” Lists i a modile context. Seon after,
mew fealures bike pen siylus, wuch sereen and voice recognition were introduced
(Meyer, 2000).

The concept of mobality developed as & conseyuence of the widespread use of
PDA and cell phones. According to Wiredu {2005). mobality 15 an intrinsic and essential
feature of all entities, enther Gngibke or intangible. and s & phenomenon derived from
being on the move.

Al present, studies conducied in developad counines semings use mobale devices
o improve the monitoring of chromic diseases, pain research. mental disorders, HIV
risk, increased medication compliance, ¢ating disorders, menstrual cycle and sobacco
comirol {Tomlison, Mark, et al. 2009; Lame, Shannca J.. e al, 2006; Wan, Xsa, et al,
20113).

According o Wan, Xia et al. (2013), mohile data collecton (MDC) allows
mnformation to be manspulaged in a fuster 2nd moee accurste way, as # pravides the
interviewss with a vanety of costrols at the moment of the imerview, o logicully
sequenced scrapt and instant feedback messages accordmy to the data collected.

Far Lane §), et al, (2013), the main advantage of MDC & dats quality. Thas
aspect has boen highlighted as the most important item regarding the use of mobile
technologies for data collection. Pinto and Freitas (26)5) also poine out that in data
eollection syssems, data guality s deeetly related 1o the collection phase,

As repartedd by Chin £, et wl, (2013), mobale devices belp a) the quick recovery
of patient information outside health care facilities, thus reducing the time for effective
dingrasis; b) the fast tmnsmission of field data 10 experts in remnte areas; and ¢) 10
coatrod the efficacy of madications admimisterad in different communities.

Arather aspect that can be ephanced by MDC is supervision. According 1o
Deltenzi B, et al (2011), when health care professionals use mobile tools, their activity
can be mondtoced i real time, providmp supervasoss with information that enable
prompt decision making.

4. Related studies

It cun be observed i the literature that the fickd of computenized data collection
sturted developing in the mid- 19905 with the advent of PDA und keeps growing fast due
w0 the increased papelanty of tblets amd mobile plones.

The studies regard basscally the form and needs thit have been added to MDC
Chart | presents a summary of the main studies on this topic.
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Chart 1- Sources of related stsdies

[0 2011 a study was condocted that evalumed the extent to which mobile devices
1ools could assist primary cure workers (DeRenzi B. et al., 201 1), This study sdentified
the 6 main fusctions thot any health system that employed mobile applications shoukd
perform i oeder o support health care workers: datn collection, training sod sccess
referemce  matersal, commumication  between  beallh workers,  decision  support,
supervision, and promoting healthy behaviors in the popelation. The study also
provided an overswew of some commmunity health programs that performed these
functions, ientifying which anes had not been developed. Chant 2 presents the results
of the study anulysis.
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A Data S Decisson o s
Projpect colostion Reference | Commumication G Superyvision | Bebavioe
Medic Mobile | Unstructared | SMS SMS

Educationa)
FirstDays videa
Chid Printed
CluldCoant cegiatcid e
Multimedia | oo
Chick Do ata Yes
collectiva | S¥Pent
Case Automse] Automated
S Registration remimnders e reminders

Chorr 2- Stlies x & makn functions of health care systems (DeRenzl B et 2l
2001

Thes stady was instrumental in defining whach requirements the CHW® dats
collection tood should meet. Thus, the development of the tool focused oo duts
collection, work monitoring and health promesion,

Another study considered was the oee carmied out by Wan, Xia. et al. who,
2013, developed & collection tool (o evalwae sasceptibility to smoking initiatson among
female rural-to-urban magrant woekers s China, The plot study surveyed about 300
women in two cities and revealed problems such as: reading the full term of consest on
wsmall sereen; problems with rext wording and erminology: operanonal astnctions in
the system were o English: writing i the devaos usmg hand wiiting rocognazer was very
time-.consuming, comsidenng the Chinese alphabet.

The study served as an important resource to adentify characteristics amd possible
field problems, such as the way guestions weye elabormed, targeting the questions
according 1o the respoadent’s chinxal condigion, more mubtiple<hoice questions ither
thiun descriptive ones, lengthy oesentation paper-based booklets, use of resources such as
video 2o audio camprigns.

In 2013, Hamisom, R., et al. presested a differentiated smudy, whach inchaded
another dimensson in the evalsation of software usability: cognitive load, Any software
that runs on o mobile device may have ws usability inpaired by the ergonoemic
coaditions to which the user is exposad. The CHW often carry out interviews in public
means of tansportation, wulking on the street, stading In front of the respondent’s
resadence. ete. Thus, the modke] proposed by the authoes, People At the Centre of Mobale
Apphcation Development (PACMAD), s adequate to the comext of use, ie, @ the
envirosment in which the CHW wse the spplcation.
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Recond of results
Conclushon of the study

5.2 Rescarch Instrument

To evaluate the use of the prototyped applxation, an instrument wis developed
1o collect informaton from e sampled vsers, This instrument was developed based on
studics related 10 mobile devices software evaluation, This instrament was divaded into
throe sections: a questionnaire relating to the sample peofile. o questionnaire about the
current process and o guestiannasre about application usability.
Sample Profike Questionnaire

In this questionnaire the sample profise was evaluated, & well as users' previoas
expenence with the ase of compaters and mobie devices,

11 [UnerEvnhnﬁm

Ll ’ Name Text

12 ‘ Age Number

' Place of Binh Text




530}
{ ) Primsary education -[ncomplete
{ ) Primary education - complete
Educational | { ) Secondary education - incomplete
14 background | () Secverdary edwcatnon - complele
{ ) Tertiary education - incamgplete
{ ) Tertiary edocation -complete
Health Care
15 | usit ot
How long
have you N
16 been un 3
CHW?
How muany
7 families Number
: accompanied?
How many
fumlies are
18 visined every N J
month?
{ ) Never
How oftes do | () Once a month
1o |Youusca () Onee u week
’ computer? {5 times o week
{ ) Everyday
Have you gat
o touch- {)Yes
110 | screen mobile | ( ) No
phone’!
Do you nse
uny
application m | { ) Yes
LII  yourmobile |{ )No
poaone |
tablet?
Chan 3- Sample Profile Questionnaire

The informabon obtuimed from this questionnaire will be compared with the
applicanon evalustion m order W verify whether they are related o the usabality of the
application,



Current process questionnaire (paper-based forms)

As previcmsly mentsoned, unocher factor to be copsidered is the reality of the
cusrent process, In this process, all the informaton related 5o the home visits performod
by the CHW is recorded in puper cands. This questionnaire aims ot gathering relevamt
information aboair the time demanded 10 process informatkon , the frequency of incomrect
recoeds and possible infoemation laoss,

2 Curmrent process
()1 day
Time spent 1o complete the { Jup o6 hoars
21 monthly sccountabiliny form L rup 1o 2 hours
I (SSAZ) { Yupio 1 hour
1 ) less than | hour
| ) Very difficult
How dafTeult is it to find () Dalfcalt
23 mformation about o | ) Averge
person/family? | ) Easy
[ ) Very easy
[ ) Very often
How often are there ilkegible () Ovdten
13 poeces of infornstion in the () Sometimes
. recards of the visits? () Few times
) Never
) Very often
Has any enformacion shous o : : S s
- Somet
1A | person/family ever been lost? ¢ ) Pew i
| ) Never

Chart 4 — Current Process Questivomaine
Application evaluation questionnalre

This questionnaire evaluates the applicaton with respect to some dimensions
defined 1n the software engineering stamdard IS0/ TEC 9126 (15O / 1EC 9126-1, 203)
and to 2 mew dimension explosed for mebile devices, namely “cognitive load'. Unlike
deskiop 1wals, mobile tooks cun be used while wsers wre walking, ninning o standing in
Tine. IUis believed these factors can have an impact on usage experience (Harison, R et
al, 2013).



Applicatzon Evaluation
Fusctionality
15 the search fo informtion in : ::’“ii';"":""'"""’
the upplication isfactory (For | | o
L1 | example: search for famlses with s
ific cf istica)? ( ySansfaciory
( ) Very Satisfactory
() Very unsatisfactory
Was the time to obtain ( ) unsatisfactory
312 monitoring resolts satisfacton ( ) Average
} (Information to generate SSA2)? | () Salisfuctoey
( ) Very Satisfactory
( ) Very unsatisfactory
18 1w information peovided abour | () ansatisfaciony
313 the fumilies sufficsent foe your ( yAvenage
. waork? ( ) Sansfactony
( ) Very Satisfactory
Efficiency
Has the applscation factlitated the | ( ) Not at all
register of the answers? {For ( ¥No
131 example: before Thad 10 teke ¢} A Link
T | notes; now, with the opp, [Just | ( ) Yes
check YesNo for some answers) | ( ) A o
s ( ) VYes
"
322 Dows the apphcation run well’ ¢ }No
Reliability
( ) Very insecure
Did you feel confident 1o use the | () Insecure
13 applcation instesd of the paper | C ) A linke
T cands? ( ) Confident
( ) Very Confident
() None
Does the spplication contmn the | ( ) No
132 same items of the paper-based ( ) Pantly
T | questonnaire? () Yes
Al
Does the appheation present () Yes
133 | emoes very often? ( ¥No
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Memarization
Did vou take long to get used e | () Yes
140 | the applicutsm? ( yNo
Was thwere any occasion when you (Y Yes
142 were in doubt about how 1o use ¢ yNo
| the upplication during the visis?
() Very difficult
Haw difficult s it 10 Jeam how 10 | | :21‘:‘;;:
1 ion?
3A3 | use e appliation? ( YEmsy
( ) Very casy
Errors
Was there uny error conceming (1 Yes
151 mtormstion register dusing the ( yNa
i visats?
Could the error be easily () Yes
352 | cosrected? () Na
Cognitive Load
Coasidering the total number of
visats performed using the € )i a comfortable
applicution, what was the average | place (at home, oa
of visits carmed out in chairs. sofa, table, et
1460 comfortable o uncomfartable € ) inam uncoenfortalde
" | places” Answer informing the plixce (om the street,
perventage (for example: T0% standing, on a bus, on a
comfortable, 30% hill, ete).
uncomfortabie ).
Any suggestions/complaisy/
imgrovements 1 be made in the
i 3552
applicanon?

Chart 4 -~ Questionnasre about the application
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53 Materials

At present, CHW deal with several paper-based cards in their woek. These cands
are used for members® registration s discase momstoring. To buikd the application
protetype, the unit teams provided samples of the cands used in their daily visits.

* Member registration card (Caed A)

* Hypestension manitoring card (Card B-HA);

* Diabetes monitocing card (Cand B-DIA),

* Tubercudosts monitoring card (Card B-TBY,

* Leprosy monitoning card (Card B-HAN);

* Pregnant Womes monitoring cand (Card B-GES)

* Children monstosing card (Caed C),

As an example, Figure 3 shows a summary of Card B-HA.

Figure 3 ~ Hypertension manieding card (DAB, 201 1)

As shown in Figure 3, the monltoring 15 made on & monthly basis, with
collection of specific information and simple answers like yes / no, dates and numeric
values.

For children under 2 years, moaitoring is more comprehensive, because the
questions vary scconding 1o the age. For example, if the child is aged (-3 monshs, the
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CHW has 10 ask whether breastfeedmg is exclusive oe nor, For children above this age.
this question shoukd be disregarded.

In other cases. ol the person 18 diabetic and hypettensive, tor example, he/she his
to two different momitoring cards with the same questions. Although the CHW does ot
ask the sume goastion twice during the visit, both cands st be updlated.

Based on the information provided by the teams und by the paper-based
monitoning cards, the apphication was designed so as 0 contan the main requirements
providad by the paper cards, optimizing the generstion of guestions. Soch un
optimization is possible because the upplicaton takes mto considerntion stems like
chinscal comBition, age and sex 0 geoerate the momiformg fooms,

6. Case study

The ssudy was carried out with health care teams in dhe city of Porta Alegre from
April 15 %0 May &%, 2004, According 1o informatkm of the Municipality of Poro
Alegre. the Famaly Healih Strategy teans i the city are divided inlo nine ansas'distnets
(PMPA, 2013):

*  North | Baltazas Axle: 13 units,

*  Sopuath { South Downtown: 7 usits;

*  Restinga ! Far Soasth: 5 units;

e Gldrla / Crozewo S Cristal: 14 unies:

*  Noethwest / Humaetd £ Navegantes / Islanl: 8 umits;
*  Partencn / Lomba do Pinheiro: 9 anits:

¢ East/ Nartheast: 14 units;

*  Downtown: 2 uaits,

There is a coordinating center m each district. The stody was performed at the
Partenon { Loanba do Pmbeiro district, The choice for thes ares was doe 10 a coatict
mixle with the coordinating center, which agreed to implement the palot in some of its
units. This district comprises 9 ESF units. covenng Parteoon and Lomba o Pinbeiro
neighbourfoods,

The coordimating center selected ope unit in eoch oeighbourhood for the
unplementalion of the study: i Pariencn, ESF Pitoresca and in Lomba 8o Pinbeiro, ESF
Vila Sio Pedro. Bath umits are located in low-iscome and bard-to-reach areas. The
sebection eriterlon was basically the location of the units, In order 10 facibitace the
mositoring of the study.

6.1. ESF Unit Pitoresca

This unit is bocated m Pisoresca, a neaghbarhioodd m the city of Porto Alegre. The
service is mixle available by two wams. Each team consists of 4 CHW, 2 purse and
family physician. This unit also bas a dentist, who provides dental care service for the
twir weams. Currently, about 1400 familks are monioced, with an sverage of 175
families per CHW.
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6.2, ESF Unit Sio Pedro
ESF Sio Pedro is located in Lomba do Pmbesro, a neighborhood i the city of
Poeto Abegre.
In this unat, the service is provided by twa teams, cach consisting of 4 CHW,
nurse and o faroly physscum. The unat olso has a dentist, who peovides destal care

service for the two teams. Cumently, aboal 1400 familses are monitored, with an
average of 175 families per CHW.

The techealogical infrastructure of both units is quite precarious: there are few
compaters and Intenet connaction & wnstable. Most processes are maneal, and member
cards and medical reconds are paper-based. During the period of the palot study, few
tasks were performed on compaters, which were wsed only to check ind send enuil
MESSAges,

6.3, Implementation of the evaluation teol

To use the protntype application, § tablets were madke available by the UNASUS
{ UFCSPA project, All CHW were asked to sign an laformed Consent Form ond a
Statement of Responsebidity [or e device.

The evuluamtion questionnaire was administered atier the CHW bad used the
protogype application for some tmme. The use of the prototype was davided slo two
perxodds. This  division was mecessary  to facilitate  traiming. momitoring/initial
troubleshoonmg and due o e limited number of devices (tablets) available for
simultamcous use.

In both periods, two CHW of each unit used the deviee foe 7 workmg days, For
this study, the samples were selected in a non-probabilsstic manner. by meuns of
convenience sampling,

Before each penad, the selected partscipants received indivadual raming and
initlal supervision of two visits per CHW. It wis also agreed that afler seven days of
work, upon returming the twhlet, all partcipants woeall complete an evaluition
questionnaire.

First period of use

The first period began on Apal 1 and ended on Apal 107 The two CHW i
each umit were chosen taking milo account their koowledge about informiton
technobogy and compuser tools

The most and the keast expenienced CHW were selected. During the trammg
penvod, the difference between them was evident,

After the T-day peried of tool use, the four partscipants were asked to answer the
evaluntion geestxneaire,
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Secomd perbod of use

The secand period began om April 24% and ended on May 5%, with the same
format of the fise ome. Howewer, the selection of CHW in both units followed a
different criterion.

In ESF Shio Pedro the two CHW selected were the ooes who had not participaied
n the first phase. becawse this unit has only 4 CHW.

In ESF Pitoresca, as the team was bigger, an atiempl was made 10 make a draw
to avoid any selection bias. but it was noe possible due 1o unavailability of some CHW.
Do to the fact that there were only two candidsess willing to paticipase, the next team
W use the application was composad of these two volustosrs,

7. Prototype

The application used in the pilot study was developed during the two year
Master course in Health Sciences al the URCSPA. wiih the objctive of evalusting it
use in the CHW' daily work routine,

Accarding (o the Primary Care Department (DAB) in 2014, there are over 43000
primary health care units and 248 000 CHW in Brazil. Thas, mobility is clearly an
essential requirement for the dati collection 1ol adopted,

The protogyped application was designed 1o awtosnate the recording of data
collected during the CHW visits, streamlme communication smong the health team
members. prioritize visits o more severe cases and enhance secunty und reliability of
the data collected.

7.1, Current process X prototype

Al present, in (bheir daily rostine of visits and assistance 10 Lamilies, the CHW
have to record all the information about cach family, &5 well &s moaitor the diseases of
their members, In the working peocess of CHW, four tasks are most commonly
performed daring home visits:

¢ Revond of visits: Each CHW has a card called Atiendance Sheet, which is signed
at the end of the home visat: this record is used to control the prodectivity of
ench agent,

¢ Duta colbection'imterview: Each funaly member is subpected to mndavidaal visits:
this & the moment when information regarding the person’s characteristics and
health condition is collected . In case of diabetes, for example, questions related
1o thys disease are asked

*  Register of families: This task is performed whenever o new family enters the
coommnity or 15 formed from members of two distinet families:

Register of members: Updated in case of the birth of a chikl, adoption or death.

Figure 4 shows the case dragram of applcation use m the visits performed by the
CHW.
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Figure 4 - Case diagram of application use

ACS

Figure 4 shows the tasks incladed in the application. These tasks are already part
of the CHW daly work process.

Currently, at the beginsng of their work shift, the CHW organize the maserial to
be wsed in the visits. This ocganization is nevessary in order to optimize the thime spent
seurching foe the cards of the families to be visited.

Figure 5§ presemts a diagram of the tasks performed by the CHW in the curremt
paper-based process and in the process using the application,
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Figures — Diagram of tasks related o the CHW woek process
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As shown in Figure 5, the number of task the CHW bave (o perform is reduced
when the applicatson is used, due to the elimination of svene tusks, such as organizing
record cards, assessing the respoadent’s chincal condition and locating the cands
according to the respoadent’s climical condition.

Organizing the cards

Depending on the arca where the CHW wark, they may be responsshle for o
Lnge number of people, According 10 DAB 3 {2014), cach CHW must be responsible
for 750 people st most. Thes, organizmg the cards according to the schedule of visils oc
regsan w be covered Is crucaal.

With the application, the CHW just nead 10 search foe the family o be visited.
This search can be carmied our by selecting sny of the opeloms available, such
anendance shoet, head member, sddress or clinical condition of the family .
Assessing the person's clinical condition

Far the CHW to choose the rnight script of guestions and guidelines to follow.
they mwst get acquasnted wath the clinical conditon of the member interviewed, which
can be doee by checking the persan’s register form oc by asking the mierviewa: about
il After that, the uppeopriate disease moamtoring card will be selected, amd the CHW
will go on with the scrapt of the visit
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With the applicaon, the senpt of questions amd goidelines s organized
sccording 1o the person’s climical condition. Thus, the visit starts the moment the
person’s data is located,

Locating records according to the clinical condition

In the paper-based process, a person’s clinscal condivon can cimise himber
have one or moee cands. The cands confain guidelines and questions concerning the
discase that is being monitared, and some questions might be repesad in differem
cards. As an example. the question "D you exercase?” is asked 1o thse suffering from
dinbetes a5 well ns to those saffering from hyperiensson.

In the applscation, this Tist of questions is dynamically assembled by combiniag
the person’s monisored diseases. Thus, o pesson suffering from  daabetes
hypertension will be asked "Do vou exercise™ only oo,

8. Mobile device for the prototy ped application

By reason of Bruzil's continental dimenssons and the possibility of usisg the tool
in hard-to-reach areis. the device used by the CHW shoukd be compact. Thus, tabless
were chasen, for they are compact and feature i screen of o lasger size, ensuning greater
ergonemics 1o the imterviewer.

8.1.Operational System

Following the decision regasding the 1ype of device 10 be wsed, the aperational
system had to be selected. This is a key factor for fusure updites, acguisitian of new
devices, makntenance and vaniety of models, Based on these enteria, the chowe wis
mide for devices featuring Android operatsmal system.

Andmoild i an open-saurce operational system offered by Google 10 any device
manufacterer (M. Butler, 201 1). Thas, there are many options avasluble in the market.

in vanows price mnges, Table | shows the popularity of this svstem compared wich
uther platforms (Engadget, X0 4),

Opernting System o4 2012 2012 042013 2013

Androsd o O8RS, TR AN TR e

Appk: K38 2% 19,505 1780% 15.50%

Micruselt 2705% 230% 12305 3 Y
| Ovbiers 5 9.10% 0% 15

Tuble] ~ Operatiomal systems market share
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8.2, Data synchronization

Nowndays. the Intermet can be increasingly accessed in many places for free oc
at u manthly fee, This factor could be cousidered when it comes o data collectson, but
doe w lack of communicatson infrastrociure in some regions, te spplication could not
rely on the Intemet.

All mformation collected dusing home visits 3 stored i the device, which does
oot depend oo any Intemnet conmection o work. However, if we coasider the risk of
Sosang or breaking the device, mfonmation bockup is a comtical point 10 be considered .

Backup retess o the operation of sending imformation to o database server on the
Imtornet. According 10 Tombnson. M., et ol (2009), the autommted tramsmission of
mfonmation reduces the rsk of informatson loss. The synchronization of mformation is
performed usynchrooously, i, valy when u steble Internes conmection s detected .

8.3, Graphic project of the tool

For the development of the graphac past of the application. a noo-functional
protoeype of screens was developed and valklated by users in several meetings. This
phase demonded groat inseracton with the primery users, the CHW, meaning that wsers
actively pasticipate i decisions and suggestions, thus fully meeting their noeds aml
avolding unforeseen problens. The result of the development of the families list screen
18 depicted in Figure 7.
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Frgure 6 — Inital screen with list of families pes
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In the example provided in Figure 6 each line displays nformanon about &
fumily. such as medical reconl number, mldress, same of bead member and clisical
condition of the family, All the kems included resulied from the Intersction with the
ESF unit stafr.

74



75

Figure? - Regsster of family member
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Figure 7 shows the mformation included in the member registration form, The
information presested was selected based om Card A, whech comrespands to the member
regastratson card currently employed in the mansunl process.

The cands relared to disease monitoring were reprodaced in the application, aaxd
the guestans are presented according to the persoa’s clinucal condition, age and sex. As
an example, Figure 8 shows the List of questions for a 25 year-old peegnast woman.,



Figure 8 - Questivaniire ilmnstered duning the visi
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84, Software Version Update

Once the wol is distribated to the CHW, it is necessary to have it updaed for
error comechon, improvements and new  fenclionalities. When o new  version 1
available on the server, this update happens automatically when the CHW opens the
applicaton, provided thet a stable Imtemnet commection is identifial,

This salution i trunsparent to the user asd docs mot requare thar the CHW be
aware of the updie or worny shout the version belng used,

9. Results

In this swdy. the samples were sebected in 2 noaprobabilistic manner. by
comvenience. Thas, they refiect the reality of the implementation of the protostype in
their respective unats according to their everyday working conditions. Quantitative
questions were used 10 evabaste application usability and at the end of the mstrument
there is voam for a qualitanive assessmenl

The anpalysis of the results required the help of an expert in statistics and the use
of IBM Statistical Package for Social the Sciences (SPSS), version 22



9.1. Results of the first section of the evaluation tool (sample profile)

In the first part of the evaluation, attribates to map the profile of the people
mvolved in the survey were consadered]. The prototype wis evaluated by 8 CHW

Use of Tomuch
a1a Time j Vosits screen
CWH | Age | Edwation OHW Fambies Jmonth :.:;::*tl mobile Apps use
phoac
Secondamy - Does not
1 40 Sete 1 yeut 149 4 5 s Yes o2
Secon -
2 M l";’ lyent | 113 a0 everyduy Yeu Yes
Seconday - everyday Doss aot
1 a3 e 12 yours No ey
Tertlary - ]
Al |20 1% years | 110 w O Ne | Cun'tend
incomaplele
5 a0 [Seodysysen |47 0 | doessotwe [No | Can'tstand
- > Iy
Secondary - 4 Yes Does not
L] 26 doto months H6% 71 everyday TS
Tertiary - Yer
7 33 Iyenny | 10) 0 (s Yex
Incoesplete
Secondicy - '
4 41 Nt Syean | 239 £1 onee No Can't stasd

Table 2 - Answers of the first sectson of the instramest - user’s profile

According to Table 2, the average age of the stody group &5 378 years. with a
stundard deviation of 6.3 vears, The youngest CHW is 26 vears ald and aldest is 46
vears old,  As far as aducational level Is concernad, neardy 1004 of the respandents
have completed high school, white 25% have imcomplele teetiary education,

Regardiess of uge or educational leved, the average of families per CHW is about
165, with a stasclard Geviation of 45 families. The CHW that has the baggest pumber of
fumilses is responsihle for over 239 families, and the one with the kast nember
aceompanies 110 famibes. Moothly prodoctivity is also independent of the number of
momitored families, with an average production of BI visits per month and o standard
deviaton of 13 visas,

The #em affinity for technology was also considered in the analysis of the
sample profile by evalaating the use of computers, familianty with touch screen phones
and application use. In this case. bl of the sample (S0% ) use computers every day, mxl
only one respondent use it once a month.
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Regarding the wse of touch seroen cell phones. S0 of CHW have phones with
this festure and the ather half does not. Regarding the use of apphications. Figure 9
shows thaet more thun half of the wnit does not wse o canoot stasd installing
applications.

Figure 9 — Graph of applcanions use
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9.2, Results of the second section of the evaluation tool (current work)

Every day, the CHW record thear work in many paper cards, Onoe o month, all
the daza collected is orgamized to gemerate the SSAZ report, The questions in the secomd
section of the evaluatson instrument aim at evaluating the carress work; the answers are
shown in Tuble 3.

Tuble 3 - Answers of the second section of the INSINIMENT — Current process

CHW | Completion of SSA2 &mcult.y o Lid | Fregmency of illegible mm la::l

1 Upto 2 hours Very difficult Often Sometimes

3 | day Easy Never Sometimes

i | sy Fasy Few fimes Few thmes
K | day Diftcule Sometioes Few times

5 | day Averiupe Frogwenio Very often

6 | lay Averupe Scomelimes Sometimes

? Up to 2 hours Easy Few times Sometimes

8 | day Easy Few times Newver




In Table 3 ot is possshle 10 see the time demanded foe the completson of the
SSA2 report per CHW. Fagure 10 shiows the average time regquired to complele ot

Figure 10 - Graph of SSAZ time completion
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Accarding to Figure 10, nearly 75% of the CHW need a day's work to arganize
informstion and complere the SSAZ report. When the spplication ks used, this task is no
Songer necessary, because the report is made available immedsately through a single
command of the CHW.

In this purt of the evaluztion the respoodents were also enguired about the
difficulty in locating information relatad to a person'family . Abous S0 reported it s
very gasy, 255 consadenal it a Hitde diffecult and sbout 255 found it dallicult or very
difficult. Due 1o the fact that the CHW organize their own matenial, it ks easy to socess
intormualon. If the search reguired ocesss o dara collected by ancther CHW, it s
believed the sk would be mare difficull.

Concerning the freguency of sllezible reconts, it happens in 25% of cases and
only 125% of the sumple reported it has never occurned.

A question aboul informanon loss was also evalusted: about S0% of the sample

indicated that 1t happens sometimes, und only 12.5% say they have mever lost
information.

9.3, Results of the third section of the evaluation tool (application evaluation)

To evaluate the use of the peosotype applicution, the questions in tho third
section of the questionnaire were divided into the following dimensions: fusctionality,
efficiency, reliabality, harsabality, erroes and cognilive losd. The sumber of questions
related 1o cach dimensson 3s shown in Chart 6.
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Number of

Dimension questions
Functioeality i
Efficiency
(usability ) 2
Reliabiliey 3
Learnubility 3

o= A 2.#
Cognitive Load |

Chart $- Questionnsire about the upplication

The resubts regarding the finst dimension, functionality, which was evalunted
through three questions, are presented in Figure 11,

Figure 11 ~ Gragh of the functicnality dimension
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Accarding w0 Fagure 11, the functsonality of the apphication was posstively
evaduped In the three guestions. The scarch for mfornation, 1, Jocming o
person/family and the tme for resells were comsidered  very  salsfactory in
approxkmately 50% of the cases, and about 25% ranked them as avesage. This result
demonsirates that the search for ifonmaticn, the e for results and (e informtion
presented were sufficient in the applied eaviroament.

Regarding the efficwncy dimension, sccording o ISOVTEC 9126-1 (2003}, e
mstrument evaluated to what extent the application facilitated data recording, Aboat
5% responded positively, & shawn in Figure 12,



Figure 12 - Graph of usabality
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In this dimension o is impodant to nole that o CHW responded thit the
application *did not facilitnte daza register at all”, und 75% considered it “facilitated" or
“facilitated a Jot”. This dimension also mmalyzed 1f the application rmn effectively, amd
approximately 100% of the answers obtained were positive,

In the satisfaction dimension. accordig to [SO /TEC 9126-1 (2003). issves such
as apphcation stability, safety during use, freguency of ermors ! stops were analyzed.

Figure I3 - Graph of confilence im the use of the application (Reliabality )
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According to Figure 13, the question relmed to the perception of confidesce
when using the application had aboot 50746 of CHW responding they felt very safe and
12.5% respondding they felt confident. Thus, about 625% fell confident to use the
application during the home visits. Stll in this dimension, the oocurrence of errors
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during 105 e was evalusted, amd ghowt H2.5% reporsed that no eror occurred durmg
use., while only 12 5% reported erroes, 25% of the sample dxd pot answer thas guestson.

Consadering the damalulity dimension, according 10 Nietson {19%4), the system
must be easily memorized, so that after o while the user knows how 1o use it. The
application received & very positive evaluation m this respect, as shown (s Figure 14,

Figure 14 - Graph of application learnability
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Figure 14 shows that the number of visits the CHW needed 1o get used 10 usimg
applicanion was ow: about 73% repored they did not need many visis. Regarding the
occurrence of doubts during vse, only 12.5% of the samphe mentioned they had some.

Still m this dinwension, it was asked whether the application was easy o use.
Results show thar abour 62 5% conssderad o very casy and 25% found it easy. Thes. on
the whole. approximately 87 5% of respondents considered the application esy to use.

The guestionnaire also covers the eror dimension. Acoordmg 1o Nielsen (1994),
this dimension is pecessary to check whether the emroes thut occurred while the CHW
recorded informamion coukd be easily solvad. According to the evaluation, SI% of the
CHW bad at Jesst one record of wiong informabion, and in 10095 of the cases the
records were casily corrected.

The cognitive losd was the last dimension evalumed. It encompasses the
conditions of use of the apphcation (Hamison R, N1 3), Regarding this aspect, two
questions enguoired how many visits had boen carmmed oat in & comforable eavironment.
About 62,5% of the respondents reported that all visits hal taken place in a3 comfortable
envirament, 25% indicated 30% of them had taken place in a comfomahle
envirvament mx! ooly 125% reported thal most visits hid aken place o an
uncomfartable environment..



The last guestion of the mstroment wis an opers-guesbon, and two CHW
suggested improverments 1o the syslem,

CHW | Sugpestions / impronemests

I “Although | Bad never dose that before, T foumd it very 2ood 1o use the applicataos. |
Just missed the ransfereece of members. In my arco this happees quite often. Ose
fumily becomes sany Cunilies ™

-

“Member registraton cosld ofter more infoemstion, At times | sead the ladovdeal
Taxpayer ldestitscation Number (FTIN) foe the cossultatson ar for the procedure snd
the applicatson does mee provade it It would be smpastant 5 have both the ITIN and
the EC oumbery available

Chart 7 - Questsonnasre abour the applicanon

The qualitative comtent analysss af the open question found a suggestion relaed
o the changelinclusson of members in the famibes. This change happens quite
frequently, und the crestion of new Gamilues with exchange of members betwoen them s
also common. This suggestion coald not be implemented doe to the time of upplicstion
wse. For this reasoa, visits 80 newly formed Famalies or to famibies who had exchanged
members were avoided.

Regarding the suggestoon o mchade the member™s TTIN and 1C numbers m the
application reconds. ot was not passible to do #t because this information does not appear
m the paper-hased member registration cand {Card A},

10. Conclusion

Accarding to oar reality regarding aocess to information and new technologies,
it Is evident that the use of techmology in our everyday hife will facilitate our woek by
optamazng time and mmimizimng erron.

During the |enmure review, severnl papers in the field of mobile devices
applicabon 10 various enveonmenls, espevially in health setiings, were found . In the
studies reviewed the devices always added some beeefit to the field where they were
applied, Thus, this study sought 1o investigate the benefits that an applicarion could o
the durly wark of the CHW.

The stady revealed the optimizoton of the CHW work process, acoording to the
activity diagram m Figure S, which shows o reduction in the sumber of stages of seripl
prepagation, sesrch snd record of clinical data ubout individuals / familses.

In the evaluation of results. good indexes are shown that justify the use of the
application: 87.5% find the application casy 1o use, 62 3% of CHW felt safe while using
the application and only 12.5% had any doubts during leld wok,

The time for results is an impartant facsor, ss neady 75% of CHW ke aboart |
warking day to gather information, while the application provades online results. The
time saved coukl bo used foe CHW o develop thelr mast important tusk: caring for and
fosterieg healthy in the community.
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The snalysis of resudts did not reveal any direct relationship betwees the users’
previces expenience with touch screen mobile phones and their evaluation of the
wsability dimensson of the applicatson. Thus, regondless of the user’s techaical
Knowladge. the apphicution of tblets as a tool can be considered.

These resulis show thie all the stady phases were snecessully implemensad,
fullifling e general poal of the research. which aims at evaluating 0 what extent an
applcation could help improve the CHW work process,

Howeser. as menoned before, because the sindy was performed only in twe
ESF units, with the participation of § CHW, results cannot be generulzzed, Thus, the
mdaces obesined may not reflect the reality in other parts of Brazil or in the ¢ity of Porte
Alegre.

Upon the conclision of the study, further stodies cam be carned oot 1o extend the
use of the tood to o lurger sample: the questicas and guidelines for bome visits can be
structured based on the ¢ SUS new forms, and an analysis of the computerized process
can be compared with the costs of #s implensentation all over the country
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Abstract

Wocked ix a i & the barkr for any
d«uu-um Thie article prevests @ rpstom st aworsases
dara collecion by communize-dasod Aoalih werkiors during
thelr Wi fo Mhe residences of ssers of the Sraziiae Health
Ciarr S)atery (Sisterea Unico de Sodde - SUS; The asboeeasel
procexs vl reduce  the posbdiy of wmissder o the
tramecriprion of skt mpbrwansn awd mabe  IgGmetion
mmmuewuwmaqnmnrmm

byzir of e lef providad wia fhir natie can be
muwmqmww 1w the
conmal af subrvais of gpidemisfogroal dseares
Keywonds: Privcary Heakih Care, Moboke Health, Andeold,

Introduction

The resparsibility of muniipalnes in plaaniag boalth care
actioes was enbsaced wilh the decestralization of public
bealth i Braxsdl i ke 19904 [mitiatod in 1991, fe Program of
the Community-Sosed Mealth Workers (CHEHW) secks o
reduce child and matermal momaliny mtes by exseading health
<are SaIvices 10 poarfer arcas of the country, Me the Noeth aed
the Nerthesst of Braeil [1]. The Misiatry of Health realized
thet wach actions could contribete @ the organization of the
service of Primary Health Care (FHC) in the municipalities
12}

Thereltez, the Famnidy Health Strasgy (FHS) wis coscerved,
inegrating sationsl and istermstional expeniences of PHC with
those resslting from the implementation of the CBHW
Program. Consoguerdy, (n 1554, the FHS ®ecane an official
povemneestsl prograess teosgh Directive GM. 1 692, from
15M00/94 (2] o August 2011, (he FHS was present in 55%
{5234) of tho mumicipalities, coverng sousnd 3% (101 8
mion people) of the popalation [3].

The FHS wass are fonned by & gensnd physizian {predenbly
4 Genily physician) & sune, two nuese ockaiciine, ind four 10
six CAHW [4] Ia the strustsre of the FHS, the PHC enits
collect the information during the visits of the CBHW.

The CBHW collect &4 in the communities after the CBHW
work 2 the main point of acoess to the bealth system for the
mural ind low incomo populations and as an esseanal bmk
detween @0 Family Healh team and @e  commueity.
Nevenbeloss, mosileing & significssl nunies of parple
goographically dispersad tume out to be a difficult sed
buremaTalic task

Nowadays, the process of collectmg information presents
some problems reganding data imegrity, pronept avallabaley w
he ttasagers, ind Ssacrenation of G eesaks. The collecson
s 2uade sunally o papes; it is tocesiiry W recend the dats in
that *Seed” both the mumecpel sysiem sod the
Mmistry of Health. The FHS teams are the access poat 1o
mmunnﬂm[ummmm
for pruvidisg droct beakd care aaistimce W o
promating  campaiges, aad planming local bealth acSons thae
shoeld B¢ based om the informatics collocted and depend oo
he cotiabocanion with the CBHW.
In Bis contexy, the CBHW have @ sigaificest rele in @e fenily
baalfs trams, = balth promotery and a5 ssistants of e
selfcare process of patwats insde their homes, The CEHW
panicipate ectively in the cormmunity, decause of this, there s
4 clome relatiosship with the coerrunity. Farfiersue, the
popaletion reocives the same influcness and, becwese of that,
the CHHW should be the bencder of some wam acticas, The
CBHW must be suppared not only theough techrical maining,
but also through the fatrodacton of new 100ls et caa assid in
1he cxchange of mfvnmalice o the coatrol of actioes taken by
CHHW.
The CBEW must have aocess to e mformation o be ehie to
take actions wweeds the promoton of deall end prevention of
sty Therefore, the actions lken by the CBHW are
m-‘thmmdnhlmwh
snowledgo ecquired are m accordance with the puslic pokces
peoposad by the Minstry of Heal, the sunes, and the
munipeises. The quick and casy exchasge of inftenstion
grants sy aad an usdentinding of the focal reality in
regards 10 plan execution, (ke follow sp of the actions, the
work routines aod, last but not leest, the evalutioa of the
resuks. These proceduses comribate 10 maiing the routize In
1he FHC muore less burcaccratic, and meee Nexible,
thr allvamg more time for plwaning and stiending patients
and the commuraty,
Information techeology muay assst In these auomatizanon ad
stobility procodures, Gediatiog ok exccution. This atcle
sims 10 descnbe Sow fhe system %0 amtomate dats collecton
for the Primary Health Care @ Home was designed and
Implemented.
The imcgration of e isformation with (he Scass sl
the Ministzy of Health allows @e tewms 10 establich 2 visit
poiceity for the complex cuses, increases the socarity and the
redodiiity of the data coBecied, and helps fiod possible discase
coscestrtions of spidemiolkogical intpoctance.
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Materials and Methods

In this section, some aspects relaad w0 e mplemeatation of
the syviem will be discemed: Systemn se by the CRHW
durng the vists, the choice of a mobile device, mnd
synchroalzason and updating of versions, To grant agility in
the implesmentalion phawe sad relishelty of the rewln, the
aelection of e ocknokiges 1 be sppbiod in the &evelopmen)
and the graphic deagn of scroems was critical.

Chobee of the mekile deviee

Acording o the last Canasss 2011, Braxil has more than
43,000 PHC unks with 32,079 family heolh teans, composed
of moee thes 243,000 CBHW[I] Theie publa: services are
Sdrisuted fom urben comiens 1o e fanthest commen of the
Amszon regon, whae s CHHW aced 1o vistt residences in
arcas &fficult 10 nccess. Theredore, the mobile device used by

the CBHW should be commpact, possess a long banery lfe,

Mrvxry of ot '
i
et Caver

72 »
"3@'

Figwre 1 - Synckravézation of inf

This solotion addresses geographical challeopes ead the
infnotraiture of Infereet serviock = Braxd, which

willnitead pochle [l and posicis & scross of appropnase
size, Compidering thess resquanemenss, tablets were considered
the best opticn becuse ey have mn WPPropaaR screen Mg
and wre more ergoromso foe use dunng home visits, Teblets
also have Sese advintages [T):

*  Mobility: the mer ¢ ecess fie sysem
Ledzpendendy of the ares;

*  Flbility: information is cellecied Jocelly, and the
poogmapkicd ccondnaes can be cipaored w the
moment of Heo collecting

¢ Poemability: sy handling and tnasporteon

Furthermors, the operational system adopted would be

Androdd so that the poorer memcipalites could acquire the
equiprecnl and selftwarre o & low coi

Synchrenization of nfermation

The dats collected wi storad in the lablets (off-liee). This
infeerrsgion thoudd B¢ oyncheonizal with B server 10 sssury
safe mfarmation sioeage on the server, since fie mobile device
Is Iragile. In some places, Indemet acoess is practically som.
exiateal, 50 it was decidad that the sysclrontzaticn would he
made in the PHC wnlt.

In each PHC uret, ome computer 1s seed 35 3 server coanected
10 @ wireless router. The Infoematon sored (o the tahlke s
symchroanized with ®¢ coemputer of @ health service v
wirckw communicaticn. This solatics doss oot reguire
insernet cornecton, allowmg synchronsssion to happen even
in Be abeince of Intemet serviced, 8 common cRallimge m
Accendieg o Figare 1, (e aynclomization of infoesstaon
collected ocosrs only @roagh the FHC une sad m an
asynchromoos way, that is. the synchroaization of the
Informeon with the system of the Minisry of Health is made
caly wien a sodie Imentet coanection s desomed.

somelimes soe poor or ook wesilshle.

Coraphic projoction of the seroem

An importam corsxderntion in the adeption of the softwsre is
that the softwars et falfill the bask needs of the user. The
CBHW are the main users of e sysiem and most of thees are,
i genenl, membens of Ge comsiunily with & low educatueal
Peckgrownd. Considering e continetted propantions of the
cosmry, different levels of team Trinng mes be expectad.
The sysarn bas 10 be ntudrive and user-friesdly, I coder 10
peecrale confidence of and aoceptance by ity fsal users The
cuscetand roquirtmends of 1he peoject wese Sacued with e
peofessionals imked direcly 1o fe PHC theosgh the follow up
of the fleld work performed the CBHW, & well as workshops
with all the PHC uni weans.

The sesull of this folom-up phaee wis e developmest of &
ron-funcronal peodotype in order to evalane Be navigauon
and $o adzesion of the users to the systers. At this stage. an
[eracton ocours between the deseiopment %oam aad the
sserd This exchasgr allows wen 20 wctivly paticipals n the
dociocos ad % offer ssggedions for the definton of
fusceralines fut fully coer w0 teir neak dad W avoid
altersticos dues 30 ssforeses problems

In this protutype, the fouch scrsen rescwres were Bken milo
comsiderstion, beciuse buttoss snd componemts should e
épbyed m 8 way to saveed conflicts with ofter nearby
furctonalities and provide visual and sudo feedback.
Afer @i peclolype  plase, & wik poskble w0 &evelop the
system, generdting resulls since the maagemont of the FHC
wnit made by the nene uni] the home visit by the communiy-
tased baalth worker (ACS).

Software updates

The sywicrn Bas e tpdating mecharssm where sew vertions
of Bie software are made svaalable on cach server comectad o
the Intemet. When may PHC unet deteces e sew versicn, the
wpdxed e Is dowaloaded aad the forwarded to cach ome of
1he tahiess ot the moment of e syncbroalzation of home visi
Infoomamion. This soltion is tramsparent 10 the user, tharefore,
the CHHW & sol seed 10 underitsend the ipdating peccei noe
red 80 know e veryiom in s,

Technuoghes

The qystem was developed using Open Sowrce wechankegies,
tased on a Jeva platform. Opes sowce technokogies are used
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for the datahase and data collecdon software, and are divided
iy the Mllowing parts: spplicaticn  server, oollectng
management system, and collecting software,

The application server used is the Agocde TomCat, together
with the dxtabese MySQL, rinnang os o Linax plefonmn.

The collscting sanagerent systen wisk developad using Java
techrology for deskion, the Java Swing.

As 1o development txbaokgy, Google Androld, en
operaticoal system for mohile devices that nus L, with
software wrillen in Java, was alopted [B]. This sysiem was
shosen because 1t w Open Sowcce, usad by o large mumber of
devices of vanous marufoctirers, and becaese = is abke to
emw“shmod&wuls«omluﬂapmndmol

et

Resuls

The development of @e systen resulted m fosr modules,
These modules were organmed eccording to the saquence of
Infoemasion collected: 1) Modole of Colleoting; 2) Modele of
Accorrpenictest  and  Carpuigss;, 3} Module  of
Epidemiological Mappmg and 4) Modsle of Reports,

Todate, the system is af the start of the lesting phase m two
PHC wnls, with 2 0l of 16 CBHW, This phase s moalioeed
by the Development Teass, which i3 in change of making any
pecessary comections and adjestmens.

Medule of collecting

This modide allows the regseratioa of miormation on the
family and s members dariag the home visit The modude s
pant of fie soflwere developal 16 be wed in the Labicts that the
CBHW will wa during the haene visity,
The software allows the ocpmization of the work performed
by the CBHW, who ourrently uses paper o regisier the
infeerngaca during the inlerview. Aler thix istesview, all
wunlicuuunrﬂfmlmmmwmmﬂxml
peocedures of ressarch med  avalysis of appotmments,
procedures, and fanilies.
Wik the we of ®e sollwaee, e misrview can be oricnial
acoyrding o e socoecomemic chansceristes of the fenily
and the boalh cordition of s members The informasun
coliacted during the merview s syachronieed asomaticelly,
and the PRC unit cen aceess and enalyze e infoemation o
any lime.
Usirg @s mitemation gathered in previous vises, the
ttinesary of the CBHW can be organized zccording 10 the
keation of the family throsgh the use of
rewesces of e bl wd 10 the peiceity of care service based
on fhe health conchtioms of s members
There is no read for imtemet coanection dureg the mierview
because @il family mformenon Is already prelaoded on the
tablet based on the CBHW s itmergy. Figure 2 shows the
rogistration screen for esch member of e family snd the
masgement system of data collectzon in e Bracibas PHC,

Figare 2« Reglsivr s womder anly

According to Figare 2, the registraticn of esch member of the
femily cen be dece o the wbiet during the visit o In the
syslem locaied in the PHC usel, sad both silsations are
symehronized,

Medule of masagement

In thes module, e feam can see the Tesuls of fue hore visits
a5 well & the productvity of the PHC usil @ @ end of cach
penod Therefore, the procadures carmiad ost, the vaits, the
exans, amorg others, ane all added automatically and i real
time, afowing the proactive mmalysis of the mformation aod
In the management of the PHC umit it is poesible 10 orgasize
1he vasts accoedng 10 the noods of cach faenily, as well as to
verify the meoessty of Inerveotons of fie medical team In
woetiz cascd. THe visualizatioe of nfomation abot the visile
in real time allows (e keam 10 plie the wesimene for specific
families or aress of fe commumsty.

Medules of campuigns aad munagement

This module dloes the dssemiason of  educenonal
cunpaigns by CBHW during ¢ hoese visits  These
cumpeigrs are dissominged via images, videos, or adio and
can %o targesed 10 specific groups Bke dabetic patients

The campagns wre creonad and/or designad (n the manegoment
reedale of the PHC uret and syscdronkesd with the bl
acxonding 10 the: sogst Mumiliss.
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Figure 3 sbows how fic images are oroued in $ie magensnt
software of the PHC unit and bow they are displayed in the
tahlet, soccediag o e dlinical coaditioas of the pedeat,

Medule of epldemiologies)l mapping

Tablets of¥er vew sources of data that might provide answers
10 froguemly asked gQuestions, lke te geclocation resource
[0},

The geolocshion resource allows ®e CEHW 10 communicase
10 o PHC unit and the Minkstry of Health the occumrences of
ceraln communiceble discases based ca priorites of the
Miniatry of Health or the specific roles of & PHC ust. Is this
peocess, the coses of ma epidenis or chronic disssses can be
pocroforentaved  This sdentification allows defiming the
disoose, the family, and the geogrophicel locatiom. It s
posiile 10 ieatify ®e dosonimgton and e evolutioe of
dopgee, identificd by the CEHW m » comtiain sres aconding 1o
Pigure 4,

Flgwre 4 - Epidemiologioa) wagging

All the points of e mep @ Figure 4 show that, during the
home visit, the CHHW reconds the ysapicion or the ossumence
of derguo 18 one eember of the viseed Sumdy (0 green) and
areas of poasibie chsseminaton of larvee of the mosquito thae
trmiesls (he dissdse. The crasge points show cascs in

peogress, walle (e gresn onzs show the familes that had
already Sees affectad by e dincase,

Discussion

Curvently, mobile devices have e poential w0 Improve e
quality of puSert moniforisg and W feiline e
dsscmiration of the multimalis edscationn] maderial for the
s¢lf-care and the preverson of comiagious diseases|6 )
In Brazfl, e system of maneal data colection by the CBHW
Bai & Righ opertional eosl for Be Misistry of Health, Masrzal
dan procodoees are slow m e cossolideson ed lead W
dolyyedavailshiley of the mfcermamson to the  dufforemt
povernmeental agencies. With our whlets, the storge of the
mfccmason begles with the fist visic end ccatinues with
subsacuent visis. Every vislt s Sivided In register cards 10
costrol independen] chroaic Ssosei
Therefoee, based o the disease sage, tho family bealfs team
roads 1o venty, which cards will De esod i each visit based
¢ cuch fumnily's aral. The compulsrizod cellecton sy
allows Be visit 10 be swbred according to the heal
cosliticns of the fumily bassd os the mitisd registration s
the sabsaguent sppointment data, which are erganized by the
rurse for cach CHBHW in the system of the PHC wait. If ooe of
the members of e famdy was regisierod as seffecisg from
Righ blood presure, for cxanple, the CBHW will chock if this
porsen is exercisng regslarty,
Of rote, in the papor collecang systere every moath so PHC
et seam seoeds 9 add ol the & collected In the visks In
cedir 10 asadyre the rewalih and 0 sordor the health
indicators of the commumity.  This process takes arosad 45
duye % 56 compleled, resulting m a delay in he decizon
making. thes hadering proacdve measires o coneol sad
peevers discases. With the uee of whists, ca (he other baad, it
5 possible W acccis updatod information on the vivits o (he
very moment @e devics = synchroniznd with » computer in
the PHC unit With he compuserized collecting syswem, the
sopervision of e CBHW werk  decomes maore efficlent,
Bocause the CEHW activity cies be maailiesd o rowl tene with
goolocation. Nevertheloss, $he collection with tabiets reveals
some pew chabmges Bat need to be addressad by the PNC
wt, like the coamol of the banery charge of the wblets,
: af the equig replacansmt of oquipsient,
peocurenet cogl fad tnening of the bumim resosrces for e
aperstion of the system [6]. However, these challmges can be
casily solved with good plamaing.
The costrel of batiery charge cie be incaporded W e
rougne of the CBHW, who #1 the end of hiwher work day can
leave the mhlet conrected in onder to recherge fhe baniery.
This action replaces the owrem process of orgenizing the
paper cands for e visits made by the headth workess,
Consdicring 1he replacement of The dlets, it is nocsssary (haat
the MIC Unit bave, a1 least, one 9%t in stock, in case a ablet
beeaks down while @i CBHW b wing it The Seelth worker
ahoddd replaze it whee he comnes beck 1 the PHC uni
Firally, regardisg the equipment codt, the runicpalilies will
scpure tablets for ther PHC uning. Therefors, the cost would
Yo redoced. withowr increesing excessively 1o e federal
sovernrsent. TRs amengement makes @e Sunbation and the
samlenance would be casier, cossidering the challosges
aswocivted with Brazilea peography, ocher cost redoctions
rosukt from Jess primed material, fwer typests, faster
poocessing , geacration of repors, ead planning of acticas.
These wivings can be worth Sie cost of the sew sydess.
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Conclusion

This amichk desribed 3 compuational solution 10 climinate
the paper et collection of the home viits made by CRHW
and the usc of multmedia resources m (e education and in
the disseornation of Infoematon compaigns durieg He bome
vaals.

The system focuses on data collection end on monitcisg of
the (amilies; ot preseat, it &s being testod nteowally. After this
phese, the validatica will be made wogether with some PHC
enits, prior w0 Ge Estrition of i Goal vesson. The we of
uhists will coninbute % the wrprovessent of the PHC
peocedures, allowing the CBHW 5o carry out vinits dinected by
the physicien and’ or ourse, dbsemizating Me campaigns of
awerenss and prevention of dissases designed by the Minlsay
of Health.

Despose the benefits of this new system, some obatacies e yot
10 be overcome w echieve & complee adopdon by the
mamegers. The mais cbstacle Is the cost of ke

Although (his cong decreases over Ume, & = aiill Bigh when
sompared w the psperSasd system, However, this cos is
recauped by the reduction of effort and bumen resources i the
SR 0oReOTon Process.

Cost-Benelit wad com-cfloctivescs stndes nead 10 be
sondacsed i codes 4o quantify ths process Howsever, the time
saved in the collecion phase csn be used W take care of the
patenes and 10 plan a0Bons wgeder Wi e commurity,
which is @e tree vocstion of the funily bealth e,
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APLICATIVO AUXILIANDO A MELHORIA DA ATENCAO BASICA NO
BRASIL

APPLICATION TO ASSIST IN IMPROVING OF
HEALTH IN BRAZIL'SPRIMARY CARE

Edson das Neves Oliveiral, Jean Carlo Cainelli?, Carlos PilZ%, Silvio César Cazella™®
e Alessandra Dahmer*

'Universidade Federal de Ciéncias da Satide de Porto Alegre (UFCSPA), Porto Alegre, Brasil
2Universidade Federal do Rio Grande do Sul (UFRGS), Porto Alegre, Brasil
3Universidade do Vale do Rio dos Sinos (UNISINOS), S&o Leopoldo, Brasil

Resumo: Este artigo descreve a complexidade no desenvolvimento e na implantagéo de uma ferramenta para
avaliagdo de qualidade da ateng&o basica em satide no Brasil através de dispositivos moveis. Essa ferramenta
esta sendo utilizada no Programa Nacional de Melhoria do Acesso e da Qualidade da Atencgdo Basica (PMAQ-
AB), que tem como objetivo avaliar e criar mecanismos para a qualificagdo da atengéo basica no Brasil.

Palavras-chave: medicina preventiva, satde publica, dispositivos moveis

Abstract This paper describes the complexity in the development and implementation of a tool for assessing
quality of primary health carein Brazil through mobile devices. Thistool is being used in the National Program
for Improving Access and Quality of Primary Care (PMAQ-AB), which aims to evaluate and create mechanisms
for the qualification of primary carein Brazl.

Keywords: preventive medicine, public health, mobile health

Introducéo

A melhoria do setor de salde no Brasil, nos Ultimos anos, teve como foco principa a
atencdio basica. Dessa maneira, 0 Governo Federal tem angariado esforgos para garantir e
melhorar a qualidade do atendimento priméario em salde, lancando diversos programas de
aprimoramento no setor. Dentre os projetos apresentados, destaca-se o Programa Naciona de
Melhoria do Acesso e da Qualidade da Atengdo Bésica (PMAQ-AB).

O PMAQ foi ingtituido pela Portaria n°® 1.654 GM/MS, de 19 de julho de 2011, e foi
produto de um importante processo de negociagdo e pactuacdo entre as trés esferas de gestdo
do Sistema Unico de Satide (Ministério da Salide, gestores municipais e estaduais)’. Esse
Programa busca induzir a melhoria da qualidade nas Unidades Bésicas de Sallde, através de
pesquisas e de andlises de qualidade em ambito nacional, regional e local, permitindo maior
efetividade de agBes governamentais'.

O PMAQ estadividido em quatro fases: 1) Adesdo e Contratualizagéo; 2) Desenvolvimento;
3)Avaliagdo Externa e 4) Recontratualizag&o.

A primeira etapa refere-se a adesdo ao Programa, que ocorre mediante a contratualizagdo
de compromissos e indicadores da Unidade Bésica de Salde (UBS). A segunda fase consiste
no desenvolvimento e no conjunto de agBes que serdo empreendidas pelas Equipes de
Atencdo Bésica. Nessa etapa, as equipes fazem uma auto avaliagdo, que sera objeto de
confrontacdo na fase final do processo. A terceira etapa diz respeito & avaliag8o externa, em
que todas unidades de salide se voltam a resposta de um questiondrio, aplicado por
avaliadores em todo o Brasil.
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Em particular, ss execugdo dessa fase, 0 PMAQ deliniu um documento contendo todis as
miormagdes pars serem coletadas nas Unidades Bisxas de Sadde participantes. O referido
mstrumento de avaliagho fol dividido em trds médulas, que segaem™

* Médulo I: busca avaliar as condigfes de infraestrutura, os materiais, os insUmos ¢ 0s
medicamentos da Unidade Basca de Saide avalinda. Foi aplicado 2 todas as unidades de
sahde do Brasil (cerca de 43.000),

* Méadulo 11; tem como objetivo a obtengiio de informagdes sobre o trabalho da eguipe,
assim como a verificagdo de processas ¢ de documentas. Fai aphicado 2 aproximadamente
17,000 equipes que aderiram a0 PMAQ.

*Modulo 111 verifica a satisfaglo do wsudrio da unidade quanto 205 serviges de saide
oferecidos. Foi aplicado em unidades com eguipes que aderiram &0 PMAQ,

Dessa forma, somando &5 perguntas do guestiondrio de avaliagio dos trés modalos, tem-se
como resultado um guestionirio com mais de 1000 perguntas.

A quarta e Qltimz fase dedicase & mplementagdo de novos padrdes ¢ indicadoces de
qualidade, g partir dos resultados obtdos com 2% avaliagdes, com o imtusto de identificar e
estimular as unidades de sside & efetivagdo das nwelhorias necEssinas 808 sous processos.

Darante a definigho deste Programa ¢ a construgho do nstrumento, foi aprovado, no
ambito do edital para grupes emergentes da Fundaghe de Amparo 4 Pesquisa do Rio Grande
o Sul (FAPERGS), o Projeto “Impacto do Curso de Especializacho em Suide da Familia
UFCSPA/UNASUS na Qualidade da Atengllo Primdnia & Salde no RS”. Esse Projeto em
como ohjetivo avaliar o impacto da formagio em Sadde da Familsz do curso de pds graduacio
& UFCSPATUNA-SUS me qualilicagio dos serviges de atengdo primaria & sadde dos
Munscipios do RS, Para realizer ¢ssa avaliago, alguns mstrunsentos focam escothidos, dentre
eles 0 da avaliacio extarma Go PMAQ. Assim, dentre as implementagdes reslizadas pelos
mtegrantes desse Projeto, o aplicativo do PMAQ recebeu destaque, tendo sido utihizado tanto
pelos pesguisadores do Projeto, quanto pelos respoesbveis pela terosirs fase do PMAQ
(coleta)

Esse artigo tem como objetivo descrever os pancipais problemas, desafios ¢ solugbes
adotadas durante o desenvolvimente do aplicativo de colela do dados mmplementado no
dmbito do Projeto supracitado.

Métodos

A coleta do PMAQ tem por objetivo avaliar as Unidades Basices de Saide de todo o Brasil
RO que concerne 2 sua nfraestrutura, equipe ¢ satisfagio do wswirio, Considerando o futo de
gue a coleta ocorreria nos mais distintos cendnios do pais, o dispositivo deveria ser compacto,
com batersa de longs duragfio, resistonte s possiveis quedas, ¢ ler uma tefa de tamanho
confortivel para uso, Observando que o mercado disporabiliza diversas altomativas, como
smariphones ¢ fablets, oplou-se peka ulilizagio de tablets por ter umn lels de tamanho superior,
mﬂnmmmmmmwmommmoma
avaliagin, Esses dispositivas apresentam como vantagens':

* Mobilidade: independentements do Jocal, o usisirio pode ubilzzar a aplicagio;
* Flexibilidade: as informagbes sdo coletadss na fonte, podendo ser capturadas as
coardenadas geogrificas no momento éa coleta:
* Portsbilidade: manuseio ¢ transporte facilstado pelo seu tamanho,

Come tecnologia pars desenvolyimento, opou-se pela wtilizagio de Google Androld,
sistema operncional para cummms mbvels que roda sobre Linux, com scus aplicativos
escritos em Iluuam Java'. A plataforma Android possibilita o uso de fermamentas Open
Sowrce para desenvolvimento ¢ estd disponivel em rablers de diversas fabricantes, ampliando
as opgdes do compra de dispositivos no mercado e reduwando o custo de desenvolyimento.

2
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O aplicativo de colets para o PMAQ possui uma séne de requasitos funcianais, tais como:
diversos problemas de comectividade, possshilidade de executar a avalas@o em elapas,
diversidade de aquipes de avaliadores com treipamentcs minsstrados poe  instituigbes
diferepses, validacho centralizada das informagdes, e corregdo de emras de fanma remaota,

Para resolver os problemas de conexlio, o aplicativo foi concehido para ser executado mnto
on-line guanto off-line. Dessa forma, as avabagdes puderam ser respondidas sem a
mecessidade de conexdo com 2 Internel Por isso, & base de questdes [oi embarcads no
aplicative, ou sez, todo ¢ questiondrio estd e uma base Jocal no fablet.

Como slgumas avaliagdes podem ter seu tempo peeenchimento vanando entre | alé 5 horas,
o splikative lem de possibilitar a4 execud@o em etapss, ou sgjs, penmilic salvamentos
mtermedidrios pars gue o wsudrio possa continuar postericoments. A Figura 1 apresentsa a lista
de avalingbes realizadas ¢ a5 que estho em andamento.

Figuara | : Tela de avaliagdes

Na Figura | a avaliagio “UBS POA™ tem sew preenchimento em apenas | (0%, mas mesmo
assim ji estd salva localmente e Ja teve o seu envio para o servidor como backup, de scardo
com ¢ jcone de computador & direta, em verde. Se o entrevistador precisar relomnar a
entrevista, somente ¢ necessinio clicar sobre a inka da avaliagho pars ser direcionado para a
tels de mddulos ¢ blocos,

Como méodo para facilitar o tremamento ¢ a adesdo parn wso do splicatvo, o
desenvolvimento seguiu rigorosamenss o formato do documento gue contém as guesties dos
mddulos de avaliagho, Dessa forma, a interface grafica do aphicativo recshen atengiio especial
po Projeto, optando-se por telas com pavegacdo simples de “avangar” ¢ "voltar”, com

3
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perguntas apresentadas de forma sequencil, Além disso, foram cados mecanismos para
verificar & chrigatoriedade & preenchimento dss questoes, A Figura 2 apresenta a el inicial

&0 questiondrio,
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Figura 2 ; Tela com médalos ¢ gnepos de pergueaas.

Como apresentado na Figura 2, 2 interface grifica apresenta um modulo ¢ seus grepos de
perpuntas correspondentes. Ao clicar sobee um grupo de pergustas, shre.se & peoxims tels
comtendo as guestdes do bloco seleciosado. Nesse momento, o avaliador realiza 2 sum
eNIrevista ¢ registra as respostas no aplicativo,

Apds o preenchimensoe do guestiondnio, o entrevistador pode eoviar a avaling®o pam o
servidor, que atas caomo um centralizador ¢, consequentemente, COMO UM MECANISMO CON 3
perda de informagdes, considerando-se a fimgilidade ¢ 05 riscos que o rabler em campo estd
sajeito. Caso o equipamento ndo fenha conexdo com & Internet durante a tentativa de envio, a
aplicagio lentard emviar todos o8 guestiondrios respondidos ¢ ndo enviados de forma
automiética, guando detectada conexdo.

O servadoe, por sus vez, recebe ¢ amazens em banco de dados todas as avaliagdes
realizadas ¢ possibilita & vissalizagdo ¢ expantagdo pana a andlise da qualidade da entrevista,
Dessa forma, o validegio de todos 08 questiondrios preenchicos acontece de forma
centmlizada. A Figura 3 ilustra & arquisetura de conexho com o servidor,
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Figura 3 : Arquitetura de sincronizagio e atualizagio,

Coaforme pode ser observado, = arquitetura é composta por um servidor em Cloud
Computing, que virtualza recursos de soflware ¢ hardware tendo sua capacidade expansivel
conforme a demanda de uso do aplicative® Esse servidor recede as mformagdes de todos os
tallets que compdem o sistema pela Internet. Apés o recebimento dis avaliagdes, os
resultados ficam disponivess para consulta ¢ validaghio pelo o servidor do DAB, O servidor
também € responsavel por notificar os tabless de atualizagbes de versio do aplicativo, gue, por
saa vez, haixa ¢ instala o nova release automaticamente. Atuzlmente, o aplicativo esta n2 s
DONa versio.

Ao inal da tercers fase do PMAQ, o conpunto de avalisodes serd minuciosamente
analisado, gerando indmercs reladcos ¢ dodos estatisticos. Para facilitar essa andlise, foi
pecessino modelar o maior pimero possivel de informagdes de forma paramesrizada, ou seja,
evitou-se utilizar campos de livre precochimento, Assim, alguns dados, tais como cidade,
estado, identificacdo da unidade ¢ da equipe, tivemm de ser importadas para o aplicative, Isso
deixou o aplicativo com um volume de dados embarcados bastante significativo.

A coleta das svalingdes do PMAQ e distribuida de forma regiomal, com coordens¢io de
algumas umiversidades lederais. Assim, cade unsversidade respossével recebeu um nimero de
tablets identificados ¢ hsdilitudos mediante wm usudrio ¢ senha isstiucional. Desse modo, ©
mecanismo de habilitaghio permitiv 3 rastreabilidade do local, momento ¢ identificagio do
avaliador que executow 0 questiondrio, sem a pecessidade de criagho de usubrios ¢ senhas
individaais.

e
-
-
L

Resultados

Atualmente, exzstem cerce de 900 avaliadores utilzzando o aplxcativo e oo 0 Brasil. A
complexidade do desenvolvimento da ferramenta ¢ evidenciada pelo alto volume de dados,
pelo grande pémero de wswdrias ¢ pelo cendrio bastanie baterogéneo no qual o aplicativo estd
inserido,

Como resultado principal desse Projeto, destaca-se o pleno funciosamento do aplicativo, jd
tendo atingido hoje a marca de %4000 avaliagdes em sz base de dados, toalizando cerca de
S mithbes de mformacies coletadss em daversas regides do Brasal. A taxa de crescimento &
base de avalisgdes alcanga 1200 avaliagdes'dia. A execugio das avalingdes encontra-se em
0% do wtal gue deve ser gerado 8o final da fase de coleta de dados. A andlse dos
questiondrios ndo depende do temino da fase da coleta, A medids que as avaliagbes sio
envindas para o servidor, j podem ser processidas.
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Discussdo

Durante o desenvolvimento do aplicativo, além da complexiade do cendrio de uso, 4
refendo, alguns desaflos foram objeto de enfrentamento.

O peimeiro deles ol o prazo, Desde a especificagiio até o implantagdo em todo o territbrio
pacional, foi concedido apenas um més. Para cumprir esse prazo, optou-s¢ por langar o
aplicative contendo alguns campos para preenchimesto masual. Somente em versfes
POSLerIONes esss ampos focan parametnizadas ou sulomatizedos.

O segundo desafio foi a delingdo do conteddo do guestiondnio que ainda estave em
comstrugdo. Durante o desemvolvimento  ocorreram indmeras alteragies gue envolveram
desde a inserghe de uma nova pergusta até a inclusho de wn nova tipo de resposta, Esse
Gitimo gerava wma grande demanda de desenvalvimento, tanto no interpretador de pergustas,
gaanto na gravagda do aplicativo.,

Com o clevado pamero de alteragdes, a equipe de desenvolvimento teve de criar um
algontmo qaper de interpretar &8 perguntas do questicadrio dimamicamente. Na medids em
que s alteraghes foram surgindo, o soflware foi evoluindo, assim como seu algontmo, para
alender 308 MOVOS Nequisitos,

Canclusiio

O desenvolvimento do aplicative resufton em um trabalko de alta complexidade,
considerando-se © prazp de apenas um més entre inicio do desenvolvimento e a entrada em
produgiio. Contudo, todlas as alteragSes realizadas visaram facilitar a stuagdo do avaliador em
campo ¢ acrescemtar qualidade o2 informagio coletads, stingindo 83 messs ¢ 0§ roquasitos
propostos. Consequentemente, de posse da ampla base de dados adquerida pelo Proseto,
Baverd uma substancial ¢ reconhecida melhona na tomada de decisdes, no dmbito da atengdo
bdsica a saide, nas trés esfems governamentais,
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TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

mgam:mmmmcmum-umwmmmwu
Familia (PSF)

Esta pesguisa 1em como principal obgelive prototipar s sislems (soflware) para colets informatieads & dados
e vishia domiciliar realizads pedos agenies comunitbnos de sadde (ACS)

[ssa fermmmenta sord validada froate » insergio desta no prooesso da UBS, sendo cbjoto de mndlise deste projeto
Je peaquiss o processo S smidade anles ¢ apas & inserglio ds fermments

Nos (ltimes ancs, a senclo primbns em sabde no Brasil genhou priceidade pelo Moo da Sabde perando 2
criasgdo do virios programas sociais, wm doles foa o Programa de Saide da Familia (PSF). Assalmente o PSF ossd
em forte proceso de expansdo atendendo @8 mass remots commnidades eavolvendo um grands nimero de
profissiomsis, germndo nesse sendimento informasdes que 5o coletadis ¢ agrepades nas Unidades Bisscss de
Sadde (UBS). Essas mformaghes sdo manipulades de forma manual, ou seja, coes graade possebilidade de eoros
de coleta ¢ do montagem de relatéeios geranciass da wmidade.

A participsgio de proGssionsis da UBS ¢ Fundsmental para & avalingio ¢ validagio da femamenta junio s
Processo, wma vez que o software sb tem condigdes de ser avalledo wrevés da soa utlllzagso.

Os profissoaals da UBS que pariciparem da pesquisa serlio sues dividas sansdos durame o w0 & famamenna,
s mesmoG estarfio lvres de qualquer dous ¢ nlio estarfo sufeitos @ nenbum tipo & riseo por participarem do
projoio.

Em caso de dividas sobee e estudo, favor coalstar o pesquisador Edson das Neves Ofiveins no e-msil

edson sof@gmail com ow selefone OxxS1 8126-2261, com o anentador do projetn Sivio Cesar Cazella no e-mmall
silvios@ussspa.odu.br, ou com o Comatd de Etica da UFCSPA no telefone Oxx 31 3303-8304,

Pecliro que recebn capis do peesente Termo de Consentimenta

Assimatura do vohmtino Nome do Voluntirio

Edsun das Neves Oliveira Silvio Cesser Crrclin
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&

EEmETap-
UFCSPA

UNIVERSDADE FECERAL DE CHINCIAS DA SAUOE D2 PORTD ALEGAE

Porto Alegre, 01 de Abrk da 2014,
Termo de Responsabilidade

Profissional ACS, coletador (8) de dados do Projelo Emergentes/UFCSPA,
Inscrita na CPF n? XOUXXX XXX-XX, mediante este Instrumento  declara
responsabilizac-se pela consarvagio de um Tabkel Samsung, meoale GALAXY Tab,
WI-F1 - 16GB., com n® de parimanio XXXXX, de propriedade do Projeto UNA-SUS da
Universidade Foderal de Cilndas Salde de Porto Alegre, coordenado pelas
Prolessoras Dra Alessandra Dahmer e Maris Euglnia Bresoln Pinto, pelo prazo de um
més comprometando-se a devohvd-o em perferio estado ao fim deste prazo.

Em caso de exlravio & dancs gue acarelem 8 perds total ou parcial do bem,
fca obrigada A restiiur 0s prajJizos experimantados,

Profissional ACS

Devolvicdo em: / J
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Atestado

Algstamos, para o Iim Je INSCrgao de projedn de pasquisa no Protasso saletvo oe
Iniciagdo cientifca @ Nicagdo teonoitgka e Inovagdo dp UFCSPA, que o8 projetos da
pasquisa abalxo IIs1ados estdo registrados na Comissdo de Pesouisa:
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Sivio Céawr Carmia pograma de saude 4a amila
Recepior de visogenna posalsed 3D n0 cortrole 3G GAIMapaty
Aciana Saae Reptupaus (Boochius) memgmn
'\ Eficics don U
CT Vale Teve amems 08 hegadts auwomune

Poric Alegre. 21 de maio de 2014,
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ANEXO IV - INSTRUCOES PARA PUBLICACAO

Aims and Scope

International Journal of Medical Informatics provides an international medium for
dissemination of original results and interpretative reviews concerning the field of medical informatics. The
Journal emphasizes the evaluation of systems in healthcare settings. The scope of journal covers:
Information systems, including national or international registration systems, hospital information systems,
departmental and/or physician’s office systems, document handling systems, electronic medical record
systems, standardization, systems integration etc.;

Computer-aided medical decision support systems using heuristic, algorithmic and/or statistical methods
as exemplified in decision theory, protocol development, artificial intelligence, etc.

Educational computer based programs pertaining to medical informatics or medicine in general;
Organizational, economic, social, clinical impact, ethical and cost-benefit aspects of IT applications in
health care.

Short technical communications concerning (solved) problems in implementing or using existing
information systems are welcome. Review articles concerning subjects falling in the scope of the journal
are also invited.

Types of paper

Authors should carefully select the article type for their submission:

« Authors invited to submit a paper for a special/topical issue of IIMI should select the designated name for
that issue

* Review papers and book reviews should be send to the editor for reviews

« Papers on nursing informatics should be sent to the editor for nursing informatics

« All other submissions should go to the editor in charge for the region where the corresponding authors
resides (either the Americas including Canada and the Latin-American countries, or the rest of the world)

As a service to the community, this journal makes available online the accepted manuscripts as
soon as possible after acceptance. At this stage, the author's accepted manuscript (in both full-text and
PDF) is given a Digital Object Identifier (DOI) and is fully citable, and searchable by title, author(s) name
and the full-text. The article also carries a disclaimer noting that it is an unedited manuscript which has not
yet been copyedited, typeset or proofread. When the fully copyedited version is ready for publication, it
simply replaces the author accepted manuscript version.

General Considerations
IIMI has adopted the guidelines of the International Committee of Medical Journal Editors (ICMJE). Some
of the important issues are noted below. Visit http://www.icmje.org for more details.

Contact details

All submissions should be made through Elsevier's Editorial System (EES) via http://ees.elsevier.com/ijmi).

Before You Begin

Ethics in publishing

For information on Ethics in publishing and Ethical guidelines for journal publication
seehttp://www.elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/ethics.

Human and animal rights
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If the work involves the use of animal or human subjects, the author should ensure that the work described
has been carried out in accordance with The Code of Ethics of the World Medical Association (Declaration
of Helsinki) for experiments involving

humans http://www.wma.net/en/30publications/10policies/b3/index.html; EU Directive 2010/63/EU for
animal experiments http://ec.europa.eu/environment/chemicals/lab_animals/legislation_en.htm; Uniform
Requirements for manuscripts submitted to Biomedical journals http://www.icmje.org. Authors should
include a statement in the manuscript that informed consent was obtained for experimentation with human
subjects. The privacy rights of human subjects must always be observed.
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could inappropriately influence (bias) their work. Examples of potential conflicts of interest include
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applications/registrations, and grants or other funding. See also http://www.elsevier.com/conflictsofinterest.
Further information and an example of a Conflict of Interest form can be found

at: http://help.elsevier.com/app/answers/detail/a_id/286/p/7923.

Submission declaration and verification

Submission of an article implies that the work described has not been published previously (except in the
form of an abstract or as part of a published lecture or academic thesis or as an electronic preprint,
seehttp://www.elsevier.com/postingpolicy), that it is not under consideration for publication elsewhere, that
its publication is approved by all authors and tacitly or explicitly by the responsible authorities where the
work was carried out, and that, if accepted, it will not be published elsewhere in the same form, in English
or in any other language, including electronically without the written consent of the copyright-holder. To
verify originality, your article may be checked by the originality detection service

CrossCheck http://www.elsevier.com/editors/plagdetect.
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Before the accepted manuscript is published in an online issue: Requests to add or remove an author, or
to rearrange the author names, must be sent to the Journal Manager from the corresponding author of the
accepted manuscript and must include: (a) the reason the name should be added or removed, or the
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procedure as described above. Note that: (1) Journal Managers will inform the Journal Editors of any such
requests and (2) publication of the accepted manuscript in an online issue is suspended until authorship
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After the accepted manuscript is published in an online issue: Any requests to add, delete, or rearrange
author names in an article published in an online issue will follow the same policies as noted above and
result in a corrigendum.
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Clinical trial results

In line with the position of the International Committee of Medical Journal Editors, the journal will not
consider results posted in the same clinical trials registry in which primary registration resides to be prior
publication if the results posted are presented in the form of a brief structured (less than 500 words)
abstract or table. However, divulging results in other circumstances (e.g., investors' meetings) is
discouraged and may jeopardise consideration of the manuscript. Authors should fully disclose all posting
in registries of results of the same or closely related work.

Reporting clinical trials

Randomized controlled trials should be presented according to the CONSORT guidelines. At manuscript
submission, authors must provide the CONSORT checklist accompanied by a flow diagram that illustrates
the progress of patients through the trial, including recruitment, enrollment, randomization, withdrawal and
completion, and a detailed description of the randomization procedure. The CONSORT checklist and
template flow diagram can be found on http://www.consort-statement.org.

Registration of clinical trials
Registration in a public trials registry is a condition for publication of clinical trials in this journal in
accordance with International Committee of Medical Journal Editors (ICMJE, http://www.icmje.org)
recommendations. Trials must register at or before the onset of patient enrolment. The clinical trial
registration number should be included at the end of the abstract of the article. A clinical trial is defined as
any research study that prospectively assigns human participants or groups of humans to one or more
health-related interventions to evaluate the effects of health outcomes. Health-related interventions include
any intervention used to modify a biomedical or health-related outcome (for example drugs, surgical
procedures, devices, behavioural treatments, dietary interventions, and process-of-care changes). Health
outcomes include any biomedical or health-related measures obtained in patients or participants, including
pharmacokinetic measures and adverse events. Purely observational studies (those in which the
assignment of the medical intervention is not at the discretion of the investigator) will not require
registration.

Copyright

This journal offers authors a choice in publishing their research: Open Access and Subscription.

For Subscription articles
Upon acceptance of an article, authors will be asked to complete a 'Journal Publishing Agreement' (for
more information on this and copyright, see http://www.elsevier.com/copyright). An e-mail will be sent to
the corresponding author confirming receipt of the manuscript together with a 'Journal Publishing
Agreement' form or a link to the online version of this agreement.
Subscribers may reproduce tables of contents or prepare lists of articles including abstracts for internal
circulation within their institutions. Permission of the Publisher is required for resale or distribution outside
the institution and for all other derivative works, including compilations and translations (please
consulthttp://www.elsevier.com/permissions). If excerpts from other copyrighted works are included, the
author(s) must obtain written permission from the copyright owners and credit the source(s) in the article.
Elsevier has preprinted forms for use by authors in these cases: please
consult http://www.elsevier.com/permissions.

For Open Access articles
Upon acceptance of an article, authors will be asked to complete an 'Exclusive License Agreement' (for
more information see http://www.elsevier.com/OAauthoragreement). Permitted reuse of open access
articles is determined by the author's choice of user license
(see http://www.elsevier.com/openaccesslicenses).

Retained author rights
As an author you (or your employer or institution) retain certain rights. For more information on author
rights for:
Subscription articles please see http://www.elsevier.com/journal-authors/author-rights-and-responsibilities.
Open access articles please see http://www.elsevier.com/OAauthoragreement.
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Role of the funding source

You are requested to identify who provided financial support for the conduct of the research and/or
preparation of the article and to briefly describe the role of the sponsor(s), if any, in study design; in the
collection, analysis and interpretation of data; in the writing of the report; and in the decision to submit the
article for publication. If the funding source(s) had no such involvement then this should be stated.

Funding body agreements and policies

Elsevier has established agreements and developed policies to allow authors whose articles appear in
journals published by Elsevier, to comply with potential manuscript archiving requirements as specified as
conditions of their grant awards. To learn more about existing agreements and policies please
visithttp://www.elsevier.com/fundingbodies.

Open access

This journal offers authors a choice in publishing their research:

Open Access
« Articles are freely available to both subscribers and the wider public with permitted reuse
« An Open Access publication fee is payable by authors or their research funder
Subscription
« Articles are made available to subscribers as well as developing countries and patient groups through our
access programs (http://www.elsevier.com/access)
« No Open Access publication fee

All articles published Open Access will be immediately and permanently free for everyone to
read and download. Permitted reuse is defined by your choice of one of the following Creative Commons
user licenses:

Creative Commons Attribution-NonCommercial-ShareAlike (CC BY-NC-SA): for non-commercial
purposes, lets others distribute and copy the article, to create extracts, abstracts and other revised
versions, adaptations or derivative works of or from an article (such as a translation), to include in a
collective work (such as an anthology), to text and data mine the article, as long as they credit the
author(s), do not represent the author as endorsing their adaptation of the article, do not modify the article
in such a way as to damage the author's honor or reputation, and license their new adaptations or
creations under identical terms (CC BY-NC-SA).

Creative Commons Attribution-NonCommercial-NoDerivs (CC BY-NC-ND): for non-commercial
purposes, lets others distribute and copy the article, and to include in a collective work (such as an
anthology), as long as they credit the author(s) and provided they do not alter or modify the article.

Elsevier has established agreements with funding
bodies, http://www.elsevier.com/fundingbodies. This ensures authors can comply with funding body Open
Access requirements, including specific user licenses, such as CC BY. Some authors may also be
reimbursed for associated publication fees. If you need to comply with your funding body policy, you can
apply for the CC BY license after your manuscript is accepted for publication.

To provide Open Access, this journal has a publication fee which needs to be met by the
authors or their research funders for each article published Open Access.
Your publication choice will have no effect on the peer review process or acceptance of submitted articles.

The publication fee for this journal is US$3000, excluding taxes. Learn more about Elsevier's pricing
policy:http://www.elsevier.com/openaccesspricing.

Language (usage and editing services)

Please write your text in good English (American or British usage is accepted, but not a mixture of these).
Authors who feel their English language manuscript may require editing to eliminate possible grammatical
or spelling errors and to conform to correct scientific English may wish to use the English Language Editing
service available from Elsevier's WebShop (http://webshop.elsevier.com/languageediting/) or visit our
customer support site (http://support.elsevier.com) for more information.
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Informed consent and patient details

Studies on patients or volunteers require ethics committee approval and informed consent, which should
be documented in the paper. Appropriate consents, permissions and releases must be obtained where an
author wishes to include case details or other personal information or images of patients and any other
individuals in an Elsevier publication. Written consents must be retained by the author and copies of the
consents or evidence that such consents have been obtained must be provided to Elsevier on request. For
more information, please review the Elsevier Policy on the Use of Images or Personal Information of
Patients or other Individuals,http://www.elsevier.com/patient-consent-policy. Unless you have written
permission from the patient (or, where applicable, the next of kin), the personal details of any patient
included in any part of the article and in any supplementary materials (including all illustrations and videos)
must be removed before submission.

Submission

Submission to this journal proceeds totally online and you will be guided stepwise through the creation and
uploading of your files. The system automatically converts source files to a single PDF file of the article,
which is used in the peer-review process. Please note that even though manuscript source files are
converted to PDF files at submission for the review process, these source files are needed for further
processing after acceptance. All correspondence, including notification of the Editor's decision and
requests for revision, takes place by e-mail removing the need for a paper trail.

Structure of manuscripts
The following types of contributions will be published: (i) Papers reporting original work; (ii) Interpretative
reviews; (iii) Technical notes; (iv) Letters to the Editor

All manuscripts, except Letters to the Editor, should have the following structure:
« Title page, including keywords
« Structured abstract
« Body of the manuscript
« Authors' contributions
« Acknowledgements
« Statement on conflicts of interest
e Summary table
» References
« Appendices (if applicable)

Manuscripts not conforming to this structure may be returned to author without prejudice but
without review.

Submit your article
Please submit your article via http://ees.elsevier.com/ijmi/.

Preparation

NEW SUBMISSIONS

Submission to this journal proceeds totally online and you will be guided stepwise through the creation and
uploading of your files. The system automatically converts your files to a single PDF file, which is used in
the peer-review process.

As part of the Your Paper Your Way service, you may choose to submit your manuscript as a single file to
be used in the refereeing process. This can be a PDF file or a Word document, in any format or lay-out that
can be used by referees to evaluate your manuscript. It should contain high enough quality figures for
refereeing. If you prefer to do so, you may still provide all or some of the source files at the initial
submission. Please note that individual figure files larger than 10 MB must be uploaded separately.

References

There are no strict requirements on reference formatting at submission. References can be in any style or
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format as long as the style is consistent. Where applicable, author(s) name(s), journal title/book title,
chapter title/article title, year of publication, volume number/book chapter and the pagination must be
present. Use of DOI is highly encouraged. The reference style used by the journal will be applied to the
accepted article by Elsevier at the proof stage. Note that missing data will be highlighted at proof stage for
the author to correct.

Formatting requirements

There are no strict formatting requirements but all manuscripts must contain the essential elements
needed to convey your manuscript, for example Abstract, Keywords, Introduction, Materials and Methods,
Results, Conclusions, Artwork and Tables with Captions.

If your article includes any Videos and/or other Supplementary material, this should be included in your
initial submission for peer review purposes.

Divide the article into clearly defined sections.

Please ensure the text of your paper is double-spaceda€ “ this is an essential peer review requirement.

Figures and tables embedded in text
Please ensure the figures and the tables included in the single file are placed next to the relevant text in
the manuscript, rather than at the bottom or the top of the file.

REVISED SUBMISSIONS

Use of word processing software
Regardless of the file format of the original submission, at revision you must provide us with an editable file
of the entire article. Keep the layout of the text as simple as possible. Most formatting codes will be
removed and replaced on processing the article. The electronic text should be prepared in a way very
similar to that of conventional manuscripts (see also the Guide to Publishing with
Elsevier: http://www.elsevier.com/guidepublication). See also the section on Electronic artwork.
To avoid unnecessary errors you are strongly advised to use the 'spell-check' and 'grammar-check’
functions of your word processor.

Article structure

Subdivision - numbered sections
Divide your article into clearly defined and numbered sections. Subsections should be numbered 1.1 (then
1.1.1,1.1.2,..), 1.2, etc. (the abstract is not included in section numbering). Use this numbering also for
internal cross-referencing: do not just refer to 'the text'. Any subsection may be given a brief heading. Each
heading should appear on its own separate line.

Introduction
State the objectives of the work and provide an adequate background, avoiding a detailed literature survey
or a summary of the results.

Material and methods
Provide sufficient detail to allow the work to be reproduced. Methods already published should be indicated
by a reference: only relevant modifications should be described.

Results
Results should be clear and concise.

Discussion
This should explore the significance of the results of the work, not repeat them. A combined Results and
Discussion section is often appropriate. Avoid extensive citations and discussion of published literature.

Summary table
The authors shall provide a table with in 2-4 bullets statements on ‘what was already known on the topic'
and also in 2-4 bullets statements on ‘what this study added to our knowledge'. Note that the second part
of the table should not list the results of the study as such. It should address what this study has proven
and what insights have been gained.
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Appendices
If there is more than one appendix, they should be identified as A, B, etc. Formulae and equations in
appendices should be given separate numbering: Eq. (A.1), Eq. (A.2), etc.; in a subsequent appendix, Eq.
(B.1) and so on. Similarly for tables and figures: Table A.1; Fig. A.1, etc.

Essential title page information

« Title. Concise and informative. Titles are often used in information-retrieval systems. Avoid abbreviations
and formulae where possible.

« Author names and affiliations. Where the family name may be ambiguous (e.g., a double name),
please indicate this clearly. Present the authors' affiliation addresses (where the actual work was done)
below the names. Indicate all affiliations with a lower-case superscript letter immediately after the author's
name and in front of the appropriate address. Provide the full postal address of each affiliation, including
the country name and, if available, the e-mail address of each author.

« Corresponding author. Clearly indicate who will handle correspondence at all stages of refereeing and
publication, also post-publication. Ensure that phone numbers (with country and area code) are
provided in addition to the e-mail address and the complete postal address. Contact details must
be kept up to date by the corresponding author.

* Present/permanent address. If an author has moved since the work described in the article was done,
or was visiting at the time, a 'Present address' (or 'Permanent address') may be indicated as a footnote to
that author's name. The address at which the author actually did the work must be retained as the main,
affiliation address. Superscript Arabic numerals are used for such footnotes.

Structured abstract

A structured abstract, by means of appropriate headings, should provide the context or background for the
research and should state its purpose, basic procedures (selection of study subjects or laboratory animals,
observational and analytical methods), main findings (giving specific effect sizes and their statistical
significance, if possible), and principal conclusions. It should emphasize new and important aspects of the
study or observations.

Graphical abstract

A Graphical abstract is optional and should summarize the contents of the article in a concise, pictorial
form designed to capture the attention of a wide readership online. Authors must provide images that
clearly represent the work described in the article. Graphical abstracts should be submitted as a separate
file in the online submission system. Image size: Please provide an image with a minimum of 531 x 1328
pixels (h x w) or proportionally more. The image should be readable at a size of 5 x 13 cm using a regular
screen resolution of 96 dpi. Preferred file types: TIFF, EPS, PDF or MS Office files.

See http://www.elsevier.com/graphicalabstracts for examples.

Authors can make use of Elsevier's lllustration and Enhancement service to ensure the best presentation
of their images also in accordance with all technical requirements: Illustration Service.

Keywords

Immediately after the abstract, provide a maximum of 6 keywords, using American spelling and avoiding
general and plural terms and multiple concepts (avoid, for example, ‘and', 'of'). Be sparing with
abbreviations: only abbreviations firmly established in the field may be eligible. These keywords will be
used for indexing purposes.

Abbreviations

Define abbreviations that are not standard in this field in a footnote to be placed on the first page of the
article. Such abbreviations that are unavoidable in the abstract must be defined at their first mention there,
as well as in the footnote. Ensure consistency of abbreviations throughout the article.

The abbreviation should be used, except in section headings and subheadings where full text is preferred.
Abbreviation should not contain periods or intervening space between letters. Universally known
abbreviations (USA for United States of America) need not be defined. Avoid using abbreviations in the
abstract of the manuscript.
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Acknowledgements

Collate acknowledgements in a separate section at the end of the article before the references and do not,
therefore, include them on the title page, as a footnote to the title or otherwise. List here those individuals
who provided help during the research (e.g., providing language help, writing assistance or proof reading
the article, etc.).

Units

Follow internationally accepted rules and conventions: use the international system of units (Sl). If other
units are mentioned, please give their equivalent in Sl.

Footnotes

Footnotes should be used sparingly. Number them consecutively throughout the article. Many
wordprocessors build footnotes into the text, and this feature may be used. Should this not be the case,
indicate the position of footnotes in the text and present the footnotes themselves separately at the end of
the article. Do not include footnotes in the Reference list.

Table footnotes

Indicate each footnote in a table with a superscript lowercase letter.

Artwork

Electronic artwork
General points
« Make sure you use uniform lettering and sizing of your original artwork.
« Preferred fonts: Arial (or Helvetica), Times New Roman (or Times), Symbol, Courier.
« Number the illustrations according to their sequence in the text.
« Use a logical naming convention for your artwork files.
« Indicate per figure if it is a single, 1.5 or 2-column fitting image.
« For Word submissions only, you may still provide figures and their captions, and tables within a single file
at the revision stage.
« Please note that individual figure files larger than 10 MB must be provided in separate source files.
A detailed guide on electronic artwork is available on our website:
http://www.elsevier.com/artworkinstructions.
You are urged to visit this site; some excerpts from the detailed information are given here.
Formats
Regardless of the application used, when your electronic artwork is finalized, please 'save as' or convert
the images to one of the following formats (note the resolution requirements for line drawings, halftones,
and line/halftone combinations given below):
EPS (or PDF): Vector drawings. Embed the font or save the text as 'graphics'.
TIFF (or JPG): Color or grayscale photographs (halftones): always use a minimum of 300 dpi.
TIFF (or JPG): Bitmapped line drawings: use a minimum of 1000 dpi.
TIFF (or JPG): Combinations bitmapped line/half-tone (color or grayscale): a minimum of 500 dpi is
required.
Please do not:
« Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); the resolution is too low.
« Supply files that are too low in resolution.
« Submit graphics that are disproportionately large for the content.

Color artwork
Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS (or PDF), or MS
Office files) and with the correct resolution. If, together with your accepted article, you submit usable color
figures then Elsevier will ensure, at no additional charge, that these figures will appear in color on the Web
(e.g., ScienceDirect and other sites) regardless of whether or not these illustrations are reproduced in color
in the printed version. For color reproduction in print, you will receive information regarding the
costs from Elsevier after receipt of your accepted article. Please indicate your preference for color: in
print or on the Web only. For further information on the preparation of electronic artwork, please
see http://www.elsevier.com/artworkinstructions.
Please note: Because of technical complications which can arise by converting color figures to 'gray scale'
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(for the printed version should you not opt for color in print) please submit in addition usable black and
white versions of all the color illustrations.

Illustration services

Elsevier's WebShop (http://webshop.elsevier.com/illustrationservices) offers Illustration Services to authors
preparing to submit a manuscript but concerned about the quality of the images accompanying their article.
Elsevier's expert illustrators can produce scientific, technical and medical-style images, as well as a full
range of charts, tables and graphs. Image 'polishing' is also available, where our illustrators take your
image(s) and improve them to a professional standard. Please visit the website to find out more.

Figure captions
Ensure that each illustration has a caption. A caption should comprise a brief title (not on the figure itself)
and a description of the illustration. Keep text in the illustrations themselves to a minimum but explain all
symbols and abbreviations used.

Tables

Number tables consecutively in accordance with their appearance in the text. Place footnotes to tables
below the table body and indicate them with superscript lowercase letters. Avoid vertical rules. Be sparing
in the use of tables and ensure that the data presented in tables do not duplicate results described
elsewhere in the article.

References

Citation in text
Please ensure that every reference cited in the text is also present in the reference list (and vice versa).
Any references cited in the abstract must be given in full. Unpublished results and personal
communications are not recommended in the reference list, but may be mentioned in the text. If these
references are included in the reference list they should follow the standard reference style of the journal
and should include a substitution of the publication date with either 'Unpublished results' or 'Personal
communication'. Citation of a reference as 'in press' implies that the item has been accepted for
publication.

Reference links
Increased discoverability of research and high quality peer review are ensured by online links to the
sources cited. In order to allow us to create links to abstracting and indexing services, such as Scopus,
CrossRef and PubMed, please ensure that data provided in the references are correct. Please note that
incorrect surnames, journal/book titles, publication year and pagination may prevent link creation. When
copying references, please be careful as they may already contain errors. Use of the DOI is encouraged.

Web references
As a minimum, the full URL should be given and the date when the reference was last accessed. Any
further information, if known (DOI, author names, dates, reference to a source publication, etc.), should
also be given. Web references can be listed separately (e.g., after the reference list) under a different
heading if desired, or can be included in the reference list.

References in a special issue
Please ensure that the words 'this issue' are added to any references in the list (and any citations in the
text) to other articles in the same Special Issue.

Reference formatting
There are no strict requirements on reference formatting at submission. References can be in any style or
format as long as the style is consistent. Where applicable, author(s) nhame(s), journal title/book title,
chapter title/article title, year of publication, volume number/book chapter and the pagination must be
present. Use of DOI is highly encouraged. The reference style used by the journal will be applied to the
accepted article by Elsevier at the proof stage. Note that missing data will be highlighted at proof stage for
the author to correct. If you do wish to format the references yourself they should be arranged according to
the following examples:

Reference style
Text: Indicate references by number(s) in square brackets in line with the text. The actual authors can be
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referred to, but the reference number(s) must always be given.

Example: '..... as demonstrated [3,6]. Barnaby and Jones [8] obtained a different result ....'

List: Number the references (numbers in square brackets) in the list in the order in which they appear in
the text.

Examples:

Reference to a journal publication:

[1] J. van der Geer, J.A.J. Hanraads, R.A. Lupton, The art of writing a scientific article, J. Sci. Commun.
163 (2010) 51-59.

Reference to a book:

[2] W. Strunk Jr., E.B. White, The Elements of Style, fourth ed., Longman, New York, 2000.

Reference to a chapter in an edited book:

[3] G.R. Mettam, L.B. Adams, How to prepare an electronic version of your article, in: B.S. Jones, R.Z.
Smith (Eds.), Introduction to the Electronic Age, E-Publishing Inc., New York, 2009, pp. 281-304.

Journal abbreviations source
Journal names should be abbreviated according to the List of Title Word
Abbreviations:http://www.issn.org/services/online-services/access-to-the-ltwa/.

The referencing style as used by the NLM are preferred

(see http://www.nlm.nih.gov/bsd/uniform_requirements.htmlifor examples) Abbreviations for journals are
those used in MeSH published by the US National Library of
Medicinehttp://www.ncbi.nlm.nih.gov/nimcatalog/journals.

Video data

Elsevier accepts video material and animation sequences to support and enhance your scientific research.
Authors who have video or animation files that they wish to submit with their article are strongly
encouraged to include links to these within the body of the article. This can be done in the same way as a
figure or table by referring to the video or animation content and noting in the body text where it should be
placed. All submitted files should be properly labeled so that they directly relate to the video file's content.
In order to ensure that your video or animation material is directly usable, please provide the files in one of
our recommended file formats with a preferred maximum size of 50 MB. Video and animation files supplied
will be published online in the electronic version of your article in Elsevier Web products, including
ScienceDirect: http://www.sciencedirect.com. Please supply 'stills' with your files: you can choose any
frame from the video or animation or make a separate image. These will be used instead of standard icons
and will personalize the link to your video data. For more detailed instructions please visit our video
instruction pages at http://www.elsevier.com/artworkinstructions. Note: since video and animation cannot
be embedded in the print version of the journal, please provide text for both the electronic and the print
version for the portions of the article that refer to this content.

AudioSlides

The journal encourages authors to create an AudioSlides presentation with their published article.
AudioSlides are brief, webinar-style presentations that are shown next to the online article on
ScienceDirect. This gives authors the opportunity to summarize their research in their own words and to
help readers understand what the paper is about. More information and examples are available

at http://www.elsevier.com/audioslides. Authors of this journal will automatically receive an invitation e-mail
to create an AudioSlides presentation after acceptance of their paper.

Supplementary data

Elsevier accepts electronic supplementary material to support and enhance your scientific research.
Supplementary files offer the author additional possibilities to publish supporting applications, high-
resolution images, background datasets, sound clips and more. Supplementary files supplied will be
published online alongside the electronic version of your article in Elsevier Web products, including
ScienceDirect: http://www.sciencedirect.com. In order to ensure that your submitted material is directly
usable, please provide the data in one of our recommended file formats. Authors should submit the
material in electronic format together with the article and supply a concise and descriptive caption for each
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file. For more detailed instructions please visit our artwork instruction pages
athttp://www.elsevier.com/artworkinstructions.

Submission checklist

The following list will be useful during the final checking of an article prior to sending it to the journal for
review. Please consult this Guide for Authors for further details of any item.

Ensure that the following items are present:

One author has been designated as the corresponding author with contact details:

* E-mail address

« Full postal address

« Telephone

All necessary files have been uploaded, and contain:

« Keywords

« All figure captions

« All tables (including title, description, footnotes)

Further considerations

« Manuscript has been 'spell-checked' and 'grammar-checked'

« All references mentioned in the Reference list are cited in the text, and vice versa
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