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Resumo

Introducdo: Diabetes mellitus destaca-se globalmente pela sua prevaléncia, com um
registo de 463 milhdes de casos em 2019. Assiste-se a uma oferta comercial crescente de
aplicagdes moveis de apoio a autogestao da diabetes. A avaliagao independente destas

aplicagdes pode ajudar as pessoas com diabetes a selecionar aplicagdes adequadas.

Objetivo: Avaliar uma amostra de aplicagdes mdveis de apoio a autogestao da diabetes
disponiveis no mercado em lingua portuguesa, através da aplicacdo de um conjunto
revisto de critérios de usabilidade e da revisdo da avaliacdo independente da plataforma

ORCHA.

Métodos: A usabilidade foi avaliada através de 15 critérios organizados em 4 dominios
numa amostra de 30 aplicagdes de autogestdo da diabetes, em lingua portuguesa,
disponiveis na Google Play Store. Seguidamente pesquisaram-se as avaliagdoes destas
aplicagdes na plataforma ORCHA, levando em conta critérios de privacidade dos dados,

garantia clinica e experiéncia do utilizador.

Resultados: As aplicagdes avaliadas através de critérios de usabilidade apresentaram uma
pontua¢do com ampla variagdo, que ndo ultrapassou a mediania (média 63%, minimo
38%; maximo 97%). Foram aplicados a totalidade dos 15 critérios a maioria das
aplicagdes (n=24), o nimero minimo de critérios aplicavel foi 12 (quatro aplicagdes). A
avaliacdo ORCHA de 14 das 30 aplicagdes, indicou, em média, uma pontuagdo 38%

(minimo 14%; maximo 70%).

Conclusdo: Existem oportunidades de melhoria nas aplicacdes moéveis de apoio a
autogestao da diabetes em lingua portuguesa. A proliferagcdo destas aplicacdes mdveis no
mercado digital ndo significa necessariamente que estas proporcionem uma boa
experiéncia de utilizacdo, que possam ser utilizadas de forma segura e confidencial e que

os seus conteudos sejam validados clinicamente.

Palavras — chave: Diabetes | Autogestdo | mHealth | Usabilidade






Abstract

Introduction: Diabetes mellitus has a significant global prevalence, reaching 463 million
cases in 2019. There is a growing offer of mobile applications to support diabetes self-
management. Independent evaluation of these applications can help people with diabetes

to select suitable applications.

Objective: To evaluate a sample of mobile applications to support diabetes self-
management available in Portuguese, through the application of a revised set of usability

criteria and the review of the independent evaluation of the ORCHA platform.

Methods: Usability was assessed using 15 criteria organized in 4 domains in a sample of
30 diabetes self-management applications, in Portuguese, available on the Google Play
Store. Then, the evaluations of these applications on the ORCHA platform were searched,

based on domains of privacy criteria, clinical assurance and user experience.

Results: The applications evaluated through usability criteria presented a score with wide
variation, which was overall modest (average 63%, minimum 38%; maximum 97%). All
15 criteria were applied to most applications (n = 24), the minimum number of criteria
applicable was 12 (four applications). The ORCHA evaluation of 14 out of 30

applications indicated, on average, a total score of 38% (minimum 14%; maximum 70%).

Conclusion: There are opportunities for improvement in mobile applications to support
diabetes self-management available in the Portuguese language. The proliferation of these
mobile applications in the digital market does not necessarily mean that they provide a
good user experience, that they can be used safely and confidentially and that their

contents are clinically validated.

Keywords: Diabetes | Self-management | mHealth | Usability
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Lista de Abreviaturas

ADA — American Diabetes Association

DM - Diabetes mellitus

DM1 — Diabetes mellitus tipo 1

DM?2 — Diabetes mellitus tipo 2

FDA — Food and Drug Administration

GDH - Grupos de diagnosticos homogéneos
HbA1c — Hemoglobina glicada

IDF — International Diabetes Federation
mHealth — Mobile health

PIB — Produto interno bruto
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Glossario

Custos Indiretos — Custos de perda de producdo resultantes, para uma determinada
condi¢do ou doencga, de abandono da forca de trabalho (por deficiéncia), mortalidade

prematura, absenteismo e presenteismo.

GDH - Constituem um sistema de classificacao de doentes internados em hospitais, que

agrupa doentes clinicamente similares do ponto de vista do consumo de recursos.
Hiperglicemia — Elevada persisténcia do nivel de glicose no sangue.

Mobile Health — Prestacao de servigos de satde ou troca de informagdes no contexto da
saude por meio de dispositivos sem fio (por exemplo, smartphone, tablet) e tecnologias
relacionadas (como por exemplo sistemas 3G, e 4G de telecomunicagdes moveis, sistema

de posicionamento global, bluetooth) (Guerreiro, 2020).

ORCHA - Organizacao lider em avaliacao e consultoria em aplicagcdes moveis de satide
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Introducdo

1. Introducao

1.1 Diabetes

1.1.1 Caracterizacio clinica
Diabetes mellitus, mais conhecida na nossa sociedade como Diabetes, define-se como
uma doenca cronica, com ocorréncia de distirbios metabolicos, caracterizados ¢

identificados, na auséncia de tratamento, pela presenca de hiperglicemia (WHO, 2019).

A hiperglicemia ¢ uma condicao que se deve ao défice de producao de insulina, resisténcia
a sua acdo ou a combinagao de ambas as situacdes (Punthakee, Goldenberg, & Katz,

2018).

A generalidade dos casos de diabetes podem ser categorizados em diabetes mellitus tipo

1 (DM1) e em diabetes mellitus tipo 2 (DM2) (Punthakee et al., 2018).

Na DMI, conhecida como insulino-dependente (WHO, 2019), ocorre destrui¢ao
autoimune de células  pancreaticas, produtoras de insulina (IDF, 2019). Como resultado,
a deficiéncia de produgdo de insulina ¢ absoluta (WHO, 2019), ¢ a sua administragdo
diaria ¢ crucial para a sobrevivéncia da pessoa (IDF, 2019). Embora seja mais frequente
em criangas € em jovens, pode surgir em qualquer idade (IDF, 2019), representado 5% a

10% de casos (Kahanovitz, Sluss, & Russell, 2017).

A DM2, ndo insulino-dependente, diferencia-se da DM1 (WHO, 2019), por apresentar
deficiéncia relativa de insulina, devido a disfuncao das células B (Chatterjee, Khunti, &
Davies, 2017) e pela menor capacidade das células de orgdos-alvo em responder a
insulina, um fenémeno conhecido como resisténcia a insulina (IDF, 2019). A DM2 o tipo
mais comum, responsavel por 90-95% de casos de diabetes (ADA, 2020a), em adultos

mais velhos, adultos mais jovens e em criangas devido ao fator obesidade (IDF, 2019).

1.1.2 Epidemiologia da diabetes
De acordo com a International Diabetes Federation (IDF), em 2019 ha registo, em todo
o mundo, de 463 milhdes de casos de DM, estimando um aumento para 578.4 milhdes, e

700.2 milhdes de individuos em 2030 e 2045, respetivamente (IDF, 2019). Estas
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estimativas incluem DM1 e DM2, para adultos com idades compreendidas entre os 20 e

0s 79 anos (IDF, 2019).

Em 2019, os dados refletiram um aumento da prevaléncia da DM com o decorrer da idade,

0 mesmo esta previsto para o ano 2030 e 2045 (IDF, 2019).

Em mulheres, a prevaléncia de DM em 2019 foi ligeiramente menor (229.9 milhdes)
comparativamente aos homens (240.1 milhoes), tendéncia que se estima para o ano 2030

e 2045 (IDF, 2019).

O numero de adultos com DM a viver em zonas urbanas, em 2019, foi significativamente
superior (310.3 milhdes) aos congéneres a viver em zonas rurais (152.6 milhoes),

estimando-se um aumento nas zonas urbanas até 2045 (IDF, 2019).

Em termos geograficos destacam-se as regides Médio Oriente e Norte da Africa (MENA)
com maior prevaléncia em 2019, 12.2%, e nos proximos anos (13.3% em 2030, e 13.9%
em 2045) (IDF, 2019). O restante continente africano destaca-se com menor prevaléncia
(4.7% em 2019, 5.1% em 2030 e 5.2% em 2045), que pode ser justificavel devido a

subnutri¢do, niveis mais baixos de excesso de peso e urbanizagao (IDF, 2019).

Paises com maior nimero de casos de DM sdo a China (posicdo 1), India (posigdo 2) e
Estados Unidos da América (posi¢do 3) (IDF, 2019). Em 2030, os mesmos paises estdo
previstos nas mesmas posi¢des, € em 2045 calcula-se na primeira posi¢do a China, na

segunda posicdo a India e na terceira posi¢io o Paquistdo (IDF, 2019).

Em Portugal, dados de 2015 indicam uma prevaléncia de 13.3% de individuos com DM,
com idades compreendidas entre os 20 e os 79 anos (Sociedade Portuguesa de
Diabetologia, 2016). Este valor traduz um aumento nos casos, dado que em 2009 a
prevaléncia da diabetes foi de 11.7% (Sociedade Portuguesa de Diabetologia, 2016). Este
aumento pode refletir o impacto do envelhecimento, uma vez que mais de um quarto das
pessoas entre os 60-79 anos apresentam DM (Sociedade Portuguesa de Diabetologia,
2016). Verifica-se uma diferenca na prevaléncia de DM nos homens (15.9%) em relagao
as mulheres (10.9%), (Sociedade Portuguesa de Diabetologia, 2016) idéntica a revelada
nos dados da IDF (IDF, 2019).
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1.1.3 Tratamento da hiperglicemia na diabetes
Pessoas com DM necessitam de adotar de forma integrante medidas ndo farmacologicas,
ao longo de toda a evolucdo da doenca, de forma a beneficiar o tratamento e diminuir co-
morbilidades associadas (Duarte et al., 2018). Assumem-se como fundamentais no
tratamento da DM habitos alimentares adequados, a pratica de exercicio fisico (Duarte et

al., 2018) e cessacgdo tabagica (ADA, 2020Db).

Em termos de terapéutica farmacoldgica, na DM1 ¢ utilizada a insulinoterapia plena,

desde o momento do diagnoéstico (Janez et al., 2020).

Em relagao a DM2, e conforme descrito na Tabela 1, o arsenal terapéutico ¢ lato (White,
2014). A sele¢ao dos medicamentos antidiabéticos deve levar em consideracdo fatores
como a eficacia na redugdo da glicemia, risco de hipoglicemia, efeito no peso, perfil de

efeitos secundarios, custos e potenciais beneficios adicionais (Duarte et al., 2018).

Tabela 1. Classes de antidiabéticos disponiveis apresentados por ordem cronologica

—_—

Insulinas

Sulfonilureias

Biguanidas

Inibidores da alfa-glucosidase
Glitazonas

Glinidas

Agonistas dos recetores GLP-1
Inibidores da DPP-4

Gliflozinas (Inibidores do SGLT2)

A S AN A R o

Fonte: Adaptado de (White, 2014)

A metformina ¢ o farmaco de eleicdo na DM2, como terapéutica de primeira linha (Duarte
etal., 2018), dado o seu perfil de seguranca positivo, elevada eficicia na redu¢ao HbAlc,
risco minimo de hipoglicemia, baixo custo (Davies et al., 2018), possiveis beneficios na
redugdo de eventos cardiovasculares, efeito neutro sobre o peso (Duarte et al., 2018),

podendo eventualmente estar associada a potencial perda de peso (Davies et al., 2018).
Em Portugal, a metformina ¢ a Ginica biguanida comercializada (Jia et al., 2019).

A adicdo de outros farmacos s6 deve ser feita apds otimizacdo de medidas ndo

farmacoldgicas e da terapéutica com metformina, nomeadamente a titulagao da dose, até
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a dose maxima aprovada de 3g/dia ou a dose méaxima tolerada pela pessoa com DM2

(Faria Vaz et al., 2019).

Em situagdes de contraindicacdo ou intolerancia a metformina, dever-se-a optar por um
dos agentes de segunda linha, selecionado de acordo com as caracteristicas da pessoa,
nomeadamente os seus antecedentes de doenca cardiovascular, insuficiéncia renal e

obesidade (Duarte et al., 2018).

A nivel terapéutico, o objetivo para a maioria das pessoas com DM1 ¢ manter a HbAlc
inferior a 7.0% (que traduz uma glicose média estimada em valores <154 mg/dL)
(Kahanovitz et al., 2017). A HbAlc devera ser avaliada pelo menos duas vezes por ano,

para aferir se as metas terapéuticas estdo a ser atingidas (Kahanovitz et al., 2017).

Na DM2, os objetivos terapéuticos devem ser adequados a cada pessoa, de acordo com o
grupo etario e a situacdo clinica, aceitando-se diferentes niveis de controlo metabdlico,
conforme ilustrado na Tabela 2, que espelha recomendagdes da American Diabetes
Association (ADA) (Faria Vaz et al., 2019). A Figura 1 ilustra a relagdo entre as

caracteristicas da pessoa com DM2 e os objetivos terapéuticos (Duarte et al., 2018).
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Figura 1. Relagdo entre as caracteristicas da pessoa com DM2 e os objetivos terapéuticos

Fonte: (Duarte et al., 2018)
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Tabela 2. Recomendacdes gerais na DM2

Idade < 65 anos Idade > 65 anos

- HbA1¢<7.0% - HbA1¢<7.5% (saudaveis ou com problemas
cronicos ligeiros, e sem alteracdes das fungdes
cognitivas ou do estado funcional).

- HbA1c<8.0% (na presenga de um dos seguintes | - HbA1¢<8.0% (varios problemas cronicos de
fatores: histéria de hipoglicémia grave, esperanca | complexidade intermédia, ou alteragdes ligeiras
de vida reduzida, complicagdes macrovasculares | nas fungdes cognitivas ou perturbagdes ligeiras das
ou microvasculares extensas, co-morbilidade | atividades da vida diaria).

significativa, diabetes de longa duracdo com dificil
controlo metabolico).

- HbA1¢<6.5% (diabetes de curta duracio com: | - HbA1¢<8.5% (varios problemas crénicos, ou
grande esperanga de vida, sem doenga | alteragdes moderadas ou graves nas fungdes
cardiovascular significativa controlada com | cognitivas ou perturbagdes moderadas ou graves
terapéutica ndo farmacoldgica ou com terapéutica | das atividades da vida diaria).

farmacoldgica em monoterapia sem potencial
hipoglicemiante).

Fonte: (Faria Vaz et al., 2019)

Embora a reducdo de HbAlc de 7% para 6%, possa trazer alguma reducdo adicional de
complicacdes microvasculares, associa-se a um risco significativo de hipoglicémia, pelo
que o objetivo de HbAlc <6.5% so6 ocasional e cuidadosamente deve ser considerado em

doentes muito selecionados (Faria Vaz et al., 2019).

1.1.4 Complicagdes cronicas
A hiperglicemia mantida € responsavel por complicacdes da DM ao nivel do cérebro e da
circulacdo cerebral (doenca vascular cerebral), dos olhos (retinopatia), do coragdo e
circulacdo (doenca corondria), dos rins (nefropatia), do sistema nervoso periférico
(neuropatia), dos membros inferiores (doenca vascular periférica), e por ultimo dos pés

(pé diabético - ulceracao e amputagdo) (Sociedade Portuguesa de Diabetologia, 2016).

Estas complicacdes cronicas sdo segmentadas em complicagdes microvasculares
(neuropatia, nefropatia e retinopatia) e macrovasculares (doenga coronaria, doenca
vascular cerebral e doenca vascular periférica) (Papatheodorou, Banach, Bekiari, Rizzo,

& Edmonds, 2018).

19



Avaliagdo de aplicagoes moveis de apoio a autogestdo da diabetes

Destacam-se como as principais complicagdes cronicas a retinopatia, a doenga coronaria,

a nefropatia, a neuropatia e a amputacao (Sociedade Portuguesa de Diabetologia, 2016).

Um estudo descritivo, publicado em 2017, a utentes com DM1 e DM2, inscritos no
Agrupamento de Centros de Saude Santo Tirso/Trofa, referente a uma amostra de
populagdo N=9.426, foi selecionada aleatoriamente, em dezembro de 2014, com o
objetivo de estimar a prevaléncia das complicagdes cronicas (Gomes & Santos, 2017).
Os dados recolhidos foram obtidos dos processos clinicos eletronicos dos utentes, tendo
sido estudadas a doenca vascular cerebral, a retinopatia, a doenga corondria, a nefropatia,
a neuropatia, e a amputacdo no membro inferior (Gomes & Santos, 2017). Dos 1.507
individuos diabéticos estudados, identificaram-se complicagdes em 33.6% dos individuos
(Gomes & Santos, 2017). A complicagdo mais prevalente (17.2%) foi a nefropatia, e a
amputacdo a menos (0.9%) (Gomes & Santos, 2017). Apresentaram-se prevaléncias
significativamente superiores de retinopatia, nefropatia, neuropatia ¢ amputacdo em

individuos com DM1 em comparagdo com os de tipo 2 (Gomes & Santos, 2017).

Em pessoas com DM1 ou DM2 as complicagcdes sdo comuns, € responsaveis por
morbilidade e mortalidade significativas (Papatheodorou et al., 2018). A DM ¢ uma das
principais causas de morte, por abranger um risco significativamente aumentado de
acidente vascular cerebral e doenga coronaria (Sociedade Portuguesa de Diabetologia,
2016). Dados da IDF, a prevaléncia para acidentes vasculares cerebrais é de 7.6%, e para

doenca coronaria 21% (IDF, 2019).

1.1.5 Custos
O ultimo relatorio anual do Observatorio Nacional da Diabetes, referente ao ano 2015,
indica que as fontes de custos s@o o consumo de medicamentos no ambulatorio, tiras-teste
de glicemia, hospitalizagcdes, bombas infusoras de insulina e consumiveis (Sociedade

Portuguesa de Diabetologia, 2016).

Os principais custos da diabetes, sdo os custos a tratar complicacdes (mais de 50 % de

custos diretos para a saude) (IDF, 2019).

Em Portugal os custos diretos da diabetes em 2015 cifraram-se em EUR 1 936 milhdes
para as pessoas com idades compreendidas entre os 20 e os 79 anos, o que representou

1% do produto interno bruto (PIB) e 12% de despesa em saude nesse ano (Sociedade
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Portuguesa de Diabetologia, 2016). A principal fonte de custo foram as hospitalizagdes —
grupos de diagnosticos homogéneos (GDH) com um valor de EUR 434.6 milhdes, uma
vez que os aumentos de casos de complicacdes levam a idas aos hospitais e possiveis
internamentos; as bombas infusoras de insulina e consumiveis representaram a menor

fonte de custo, 1.4 milhdes de euros (Sociedade Portuguesa de Diabetologia, 2016).

Dados globais referentes a IDF relatam que em 2019, os gastos relacionados com a
diabetes se aproximariam de USD 760 mil milhdes, que representa um aumento
comparativamente aos gastos de 2017 ($727 mil milhdes em adultos com idades

compreendidas entre os 20 e os 79 anos) (IDF, 2019).

Em 2030 estima-se que os custos chegardo USD 825 mil milhdes, e em 2045 aos USD

845 mil milhdes, representativo de despesas crescentes no decorrer do tempo (IDF, 2019).

Associadas a DM, conferem um impacto negativo, no fator econdémico dos paises, a morte
prematura e a invalidez — designado de custos indiretos da diabetes (IDF, 2019). Estima-
se que nos Estados Unidos da América, a morte prematura apresente valores anualmente
para a economia de USD 19.9 mil milhdes, e um total de USD 90 mil milhdes perdidos

referentes a DM (IDF, 2019).

Para a economia geral, bem como para os individuos com DM, ¢é benéfico a detecao
precoce, bem como a gestdo das respetivas complicagdes, de forma a minimizar todos os

custos possiveis (IDF, 2019).

1.2 Aplicagcdes moveis de apoio a autogestao da diabetes
Na tultima década, o acesso a informacao tornou-se mais rapido e facil. A sociedade
tornou-se mais movel (Rose, Petrut, L’Heveder, & de Sabata, 2019). No setor da saude,
o uso generalizado de aplicacdes informaticas para dispositivos moveis traduziu-se no
termo “mobile health”, abreviadamente designado por mHealth (de Ridder, Kim, Jing,

Khadra, & Nanan, 2017).

Atualmente, com o avanco do mundo digital, a oferta de aplicacdes de mHealth ¢
significativa. Em 2017 foram identificadas mais de 318.000 aplicagdes moveis na area da
saude (Jimenez, Lum, & Car, 2019). A internet assume-se como um recurso para
selecionar a aplicacdo mais adequada; destaca-se no Google Trends o constante interesse

pelo termo de pesquisa “aplicagdes para a diabetes” (Jimenez et al., 2019).
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A Glucose-Charter, foi a primeira aplicagdo mével no dominio da diabetes, divulgada no
dia 17 de julho de 2008, para o sistema operativo iOS. Para Android, a primeira aplica¢ao
movel — Body Sugar — foi lancada no dia 8 de novembro de 2009 (Arnhold, Quade, &
Kirch, 2014). Desde esta data tem-se assistido a um aumento marcado das aplicagdes de
mHealth para a autogestdo da diabetes. Em 2015, uma pesquisa com o termo “diabetes”
na Google Play, App Store e Windows Phone Store identificou 956 aplicagdes moveis,
das quais 9 foram consideradas de autogestao da diabetes (Brzan, Rotman, Pajnkihar, &

Klanjsek, 2016).

Entre 2010 e 2015 foram aprovadas pela FDA seis aplicagdes moveis no dominio da
diabetes, das quais duas (The Dexcom Share e Accu-Check Connect) pretendiam
colaborar na autogestio (Hood et al., 2016). The Dexcom Share apresenta como
capacidades o compartilhamento de dados sobre glicose com outras pessoas em tempo
real e a Accu-Check Connect permite fornecer especificas recomendagdes sobre bolus de

insulina (Hood et al., 2016).

Uma revisao sistematica e meta-analise de ensaios aleatorizados e controlados sobre o
efeito de aplicagdes modveis em pessoas com DM2 apontou beneficios modestos no

controlo glicémico (redugdo de -0.40% da HbAlc ) (Cui, Wu, Mao, Wang, & Nie, 2016).

Aplicagdes que apresentam recursos como ‘“‘armazenamento e feedback de dados”,
“auxilio na dieta e na pratica de exercicio fisico”, “controlo da terapéutica e ajuda na
adesdo”, bem como o acesso a profissionais de saude, contribuem para a melhoria do
controlo glicémico, tal como aplicagdes que disponibilizam informacao e educacao em

saude (Bonoto et al., 2017).

Um inquérito de Tatara et al., citado por Ridder et al., (2017), indica um impacto positivo

na confianca das pessoas em gerir a diabetes.

1.3 Usabilidade das aplicacoes moveis

Desde 1990, o uso de usabilidade em termos de avaliagdo, tem sido extensivamente
empregado. Atualmente, ¢ alvo de utilizagdo no desenvolvimento de aplicacdes moveis

(Liew, Zhang, See, & Ong, 2019).

Define-se como usabilidade “a medida em que um produto pode ser usado por um

utilizador especifico, para um determinado objetivo especifico, num contexto especifico,
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com efetividade, eficiéncia e satisfacao” (Fu, McMahon, Gross, Adam, & Wyman, 2017).
De forma geral, remete para aspetos relacionados com a qualidade do produto e a

experiéncia do utilizador (Liew et al., 2019).

A usabilidade em termos de avaliagdo avalia a compreensibilidade, a apresentacdo de
imagem e texto, facilidade de uso, entre outros recursos gerais como gestdo eficiente de

falhas/tolerancia a falhas (Hood et al., 2016).

Por meio de inquéritos de satisfacdo em pessoas e especialistas, a usabilidade variou de

38% a 80% (Fu et al., 2017).

Numa amostra de 71 aplicagdes, sete aplicacdes revelaram uma usabilidade moderada a
boa. Critérios como contraste de cores suficiente, bem como uso de semantica
compreensivel foram avaliados com pontuacdo mais alta. O mesmo ndo aconteceu em
critérios como alta tolerancia a falhas/ gestdo eficiente de falhas, tamanho grande dos
elementos operacionais, feedback instantaneo e facilmente compreensivel, capacidade de
adaptar o tamanho dos elementos operacionais ¢ as imagens exibidas, que foram

atribuidos pontuagdes mais baixas (Gao, Zhou, Liu, Wang, & Bowers, 2017).

Na area da diabetes, existe uma escassez de estudos de usabilidade referentes a aplicagdes
modveis, uma vez que habitualmente esta avaliacdo ¢ realizada internamente antes do

produto ser langado para o mercado (Fu et al., 2017).

1.4 Objetivos

O objetivo geral do presente trabalho € avaliar as aplicagdes moveis de apoio a autogestao

da diabetes disponiveis no mercado em lingua portuguesa.
Para atingir o objetivo geral, delinearam-se os seguintes objetivos especificos:

e Melhorar iterativamente os critérios de avaliacdo de aplicagdes moveis,
identificados em trabalho anterior;

e Aplicar os critérios revistos ao conjunto de aplicacdes identificadas em trabalho
anterior, no ambito de uma avalia¢do interdisciplinar;

e Rever a avaliagdo da plataforma ORCHA para as aplicagdes em analise.

23



Avaliagdo de aplicagoes moveis de apoio a autogestdo da diabetes

24



Materiais e métodos

2. Materiais e métodos

2.1 Avaliaciao da amostra de aplicacdes moveis

A avaliacdo das aplicagdes moveis identificadas na Google Play Store em trabalho
anterior (Correia, 2018) foi realizada através de critérios derivados a partir dos estudos
de Arnhold et al. (2014) e de Gao et al. (2017) neste mesmo trabalho. Estes critérios
propunham-se avaliar a usabilidade das aplicagdes médveis em quatro dominios principais:
compreensibilidade, apresentacdao (imagem e texto), facilidade de uso e caracteristicas

gerais.

Posteriormente ao trabalho de Correia (2018) verificou-se, em equipa interdisciplinar,
que a aplicagdo destes critérios encerrava alguma subjetividade. Para maior consisténcia
e rigor na avaliacdo, os critérios foram refinados através da sua aplicacdo iterativa. Numa
segunda fase, os critérios foram aplicados por dois membros da equipa, na area da
Informatica, e, numa terceira fase, no ambito do presente trabalho. Em cada uma destas
iteracdes foram discutidas, em reunides presenciais interdisciplinares, duvidas
emergentes da aplicagdo dos critérios. Estas duvidas foram ultrapassadas formulando

procedimentos operacionais, detalhados nas Tabelas 3 a 6.

Inicialmente a avaliacdo incluia 17 itens (Correia, 2018); na terceira fase foram

eliminados dois critérios, com base no seguinte fundamento:

e Uso de simbolos e palavras geralmente inteligiveis - ndo se encontraram
aplicagdes em que as palavras ndo inteligiveis nao fossem termos técnicos;

e Evita cores brilhantes — dificuldade em definir e operacionalizar o que sdo cores
brilhantes. Nao se encontraram aplicagdes em que inequivocamente permita

classificar as cores como brilhantes.

Foi também alterada a defini¢do de um critério, associado ao dominio “Apresentagdo”
(imagem e texto). Inicialmente o critério estava definido como “cores claras e
distinguiveis para imagens e representacdes ou representagdes com cores neutras”, sendo

alterado para “cores distinguiveis para icones, imagens e representacdes”.

Para avaliar a usabilidade das aplicagdes foram pontuados 15 critérios conforme descrito

nas Tabelas 3 a 6. A pontuacdo variou entre zero (ndo cumpre) e dois pontos (cumpre
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totalmente), com excecdo do item 8, em que a pontuagdo maxima foi de 1 ponto. Critérios
que, pela natureza das aplicagdes, se ndo se afiguravam aplicaveis, foram classificados

como “nao aplicaveis”.
Foram utilizadas as seguintes medidas de resultado:

- N° de itens aplicavel (corresponde ao nimero de critérios pontuados, excluindo os ndo
aplicaveis. O valor maximo desta varidvel ¢ 15, correspondente ao numero total de

critérios de usabilidade);

- Pontuagao normalizada (valor calculado dividindo a pontuacao obtida pela pontuagdo

maxima e convertendo em percentagem).

A pontuacao maxima corresponde ao somatério da pontuacao maxima de cada um dos
critérios aplicaveis. A pontuagao obtida corresponde ao somatorio da pontuagao atribuida

a cada critério.
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Tabela 3. Avaliag@o da usabilidade no dominio “Compreensibilidade”

Subdominio

Critérios de avaliagao

Procedimento operacional

0 = Uso de termos técnicos cientificos. Exemplos: Cetonas, Hemoglobina glicada (HbA1C), Insulina (Bolus), Insulina Basal,

1. Evita o uso de termos Insulina Rapida, Pressdo sanguinea, Saturagao de O2, Hipoglicemia, Hiperglicemia, Glucose, Oximetria, Espirometria, ECG,
técnicos Ferritina, Glicosuria, Valor INR.
1 = Uso de termos técnicos apropriados mais comuns. Exemplos: Hidratos de carbono, Proteinas, Glicemia.
2 = Evita o uso de termos técnicos. Qualquer cidadio percebe o termo.
Uso de semantica NA - Nao aplicavel.
compreensivel
0 = Auséncia de qualquer tipo de informagao adicional quando o utilizador carrega num botéo.
2. Se necessario, fornece 1 = Algumas vezes surgem explicagdes adicionais quando o utilizador aproxima o cursor/carrega no botio do simbolo em
explicagdes adicionais estudo. Exemplos: Existéncia de um site, botdo (informagdes), botdo (sobre), botdo ajuda.
2 = Explicacdes adicionais surgem sempre que o utilizador carrega num botdo / aproxima cursor, se necessario. Exemplos:
Dicas, chamadas de atengdo e descrigoes.
NA - Nao aplicavel.
0 = Auséncia nas imagens e representagdes.
Compreensdo e 3. Imagens e representagdes 1 = Utilizagdo de imagens e representagdes pouco compreensiveis.
interpretagdo intuitivas, compreensiveis Exemplos: Basta uma imagem nao ser compreensivel.
simples das sem mais suporte e 2 =Imagens e representacdes intuitivas, compreensiveis sem mais suporte e explicagdes.
imagens exibidas e explicagdes NA - Nao aplicavel.
representagoes
Observagao
fcone: serve para identificar uma agdo a executar.
Imagem: ilustragdes previamente definidas na aplicag@o, que ndo variam consoante o input da aplicagao.
Representagdes: resultantes de ilustragdes.
0 = Estruturas de menu ndo compreensiveis.
4.  Estruturas de menu 1 = Estruturas de menu compreensiveis, mas com alguma complexidade.
facilmente compreensiveis | 2 = Estruturas de menu facilmente compreensiveis.
Estruturas do menu e internamente consistentes | NA - Nao aplicavel.
simples e intuitivas 0 = Tem mais de 2 niveis, para chegar a funcionalidade pretendida (sdo necessarios pelo menos 3 cliques para chegar a
5. Evita estruturas de menu funcionalidade pretendida).

hierarquico acentuadas com
muitas funcionalidades

1 = Tem mais de um nivel para chegar a funcionalidade pretendida (sdo necessarios pelos menos 2 cliques para chegar a
funcionalidade pretendida).

2 = Permite ao utilizador assim que clica no menu chegar diretamente a funcionalidade pretendida.

NA - Nio aplicavel.

Observagao: Classificagdo realizada com base na funcionalidade com maior niimero de cliques.
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Tabela 4. Avaliag¢do da usabilidade no dominio “Apresentacdo (imagem e texto)”

Subdominio Critérios de avaliacio Procedimento operacional
Contraste de cores suficiente 6. Cores distinguiveis para icones, 0 = Auséncia de contraste.
imagens e representagdes Exemplo

Fundo preto com letras azuis.
Fundo branco com letras amarelas.
Fundo preto + representagdo ou imagem preta.

1 = Contraste de cores suficientes.

Exemplo
Fundo preto com letras brancas.
Fundo preto + representagdo ou imagem cinzento claro.

2 = Cores claras e distinguiveis para imagens e representagdes ou opgdes de representagdes com
cores neutras.
NA - Nao aplicavel.

Tamanho grande dos elementos
operacionais

7.  Dimensao suficiente da tela, bem 0 = Dimensdo insuficiente da tela e dos campos de entrada e saida.
como dos campos de entrada e saida 1 = Dimensao suficiente da tela, mas presenca de campos de entrada e saida com menor
dimensao.

2 = Dimensdo suficiente da tela, bem como dos campos de entrada e saida.
NA - Nio aplicavel.

Capacidade de adaptar o tamanho
dos elementos operacionais e as
imagens
exibidas

8.  Capacidade de adaptar o tamanho dos | 0 = Auséncia da capacidade de adaptar o tamanho dos elementos operacionais e as imagens
elementos operacionais e as imagens exibidas de acordo com as necessidades, capacidades e preferéncias individuais.
exibidas de acordo com as 1 = Capacidade de adaptar o tamanho dos elementos operacionais e as imagens exibidas de
necessidades, capacidades e acordo com as necessidades, capacidades e preferéncias individuais.
preferéncias individuais
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Tabela 5. Avaliagdo da usabilidade no dominio “Facilidade de uso”

Subdominio

Critérios de avaliacao

Procedimento operacional

Feedback instantaneo e facilmente 9. Resposta instantanea aos dados 0 = Auséncia de resposta instantanea aos dados inseridos, incluindo mensagens de erro facilmente compreensiveis em
compreensivel inseridos, incluindo mensagens de erro | caso de entrada de dados errados.
facilmente compreensiveis em caso de 1 = Resposta instantanea aos dados inseridos, com auséncia de mensagens de erro.
entrada de dados errados 2 = Resposta instantanea aos dados inseridos, incluindo mensagens de erro facilmente compreensiveis em caso de
entrada de dados errados.
NA - Nao aplicavel.
Observacao
Foram adotados valores extremos de glicemia, como por exemplo, 10mg/dl (valor minimo adotado) e 10000 mg/dl
(ou o valor maximo que a aplicagdo permite inserir). Com estes valores pretendia-se observar se a aplicagdo gerava
algum tipo de mensagem aos dados inseridos.
10. Capacidade de usar a aplicagdo sem 0 = O utilizador ndo consegue utilizar a aplicagdo sem instrugdes.
conhecimento prévio 1 = Capacidade de usar a aplicagdo sem conhecimento prévio, e com diversas dificuldades no uso da mesma.
2 = Capacidade de usar a aplicagdo sem conhecimento prévio, e com facilidade de uso sempre.
NA - Nao aplicavel.
o 11. Facilidade de aprendizagem 0 = Nao tem ajudas.
Uso intuitivo 1 = Nem sempre tem ajudas.
2 = Existem ajudas.
NA - Nio aplicavel.
12. Alcance rapido de um primeiro 0 = O utilizador ndo consegue utilizar todas as funcionalidades.
sentimento de sucesso 1 = O utilizador s6 consegue utilizar algumas.
2 = Alcance rapido de um primeiro sentimento de sucesso.
NA - Nao aplicavel.
Reconhecimento simples de areas 13. Distingdo simples entre areas sensiveis 0 = Nao conseguir distinguir.

sensiveis a cliques

a cliques e ndo sensiveis a cliques sem
conhecimento prévio da tecnologia
touchscreen

1 =Distin¢do complexa entre areas sensiveis a cliques e ndo sensiveis a cliques sem conhecimento prévio da tecnologia
touchscreen.

2 = Disting@o simples entre areas sensiveis a cliques e ndo sensiveis a cliques sem conhecimento prévio da tecnologia
touchscreen.

NA - Nao aplicavel.
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Tabela 6. Avaliag¢do da usabilidade no dominio “Caracteristicas gerais”

Subdominio

Critérios de avaliagcao

Procedimento operacional

Alta tolerancia a falhas/ gestdo eficiente de
falhas

14. Redugdo da probabilidade de entrada de dados
errados ao limitar a escolha a valores
significativos

0= Se a aplicagdo ndo possuir nenhuma das duas caracteristicas.

1 = Se a aplicag@o so possuir uma das caracteristicas anteriores.

2 = Se a aplicagdo permitir apenas colocar valores de glicemia num intervalo restrito (exemplo:
valores de glicemia, no maximo, com trés algarismos) e definir os intervalos glicémicos, isto ¢, o
intervalo de hipoglicemia, glicemia e hiperglicemia.

NA - Nao aplicavel.

Valores estabelecidos

- Valores de referéncia em jejum
Hipoglicemia: <70 mg/dl
Normal: 80 mg/dl a 100 mg/dl
Hiperglicemia: > 126 mg/dl

- Valores de referéncia 2 horas apos a refeigao
Hipoglicemia: <70 mg/dl

Normal: 70 mg/dl a 140 mg/dl

Hiperglicemia: > 200 mg/dl

15. Modo de revisao eficiente e/ou feedback ttil
do utilizador, por exemplo, no caso de entrada
de dados errados

0 = Auséncia de revisdo e/ou feedback util do utilizador, por exemplo, no caso de entrada de
dados errados.
1 = No caso de entrada de dados errados, por exemplo, surgem chamadas de atengdo pouco
eficientes. Ou para alguns valores chama aten¢do, mas para outros em que também deveria
chamar a atengdo isso ndo acontece.

Observacdo
- A aplicacdo aceita o valor 1000, mas ndo aceita 1005.
- Surgimento de cores pouco eficiente.
2 = Modo de revisdo eficiente e/ou feedback util do utilizador, por exemplo, no caso de entrada
de dados errados.
NA - Nao aplicavel.
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2.2 Avaliacao da amostra de aplicacoes moveis na plataforma ORCHA

O processo de revisao da ORCHA, uma organizagdo lider em avaliagdo e consultoria em
aplicagdes moveis de saude, baseada no Reino Unido, encontra-se descrito na Figura 2

(ORCHA, 2018).

Estadio 1 - Estadio 2 - Estadio 3 -
Avaliagiio de [> Atribuicio de um [> Identificaciio de
elegibilidade nivel para revisdo funcionalidades

U

Estidio 6 - Estdio 4 -
Notificagao e Estadio 5 - s
gl ~ Dominios de
publicacido ao Pontuacao revisio
programador

U

Estadio 7 - Revisio
da publicacio,
monitorizacio e
gestao

Figura 2. Fluxo de trabalho da ORCHA
Fonte: Adaptado de (ORCHA, 2018)

No estadio 1 (com base no Anexo I): analise semanal de todas as aplicacdes disponiveis
na App Store e Google Play na seccdo “Health, Wellbeing, Fitness & Medical”.

No estadio 2 (Anexo II): avaliagdo da funcionalidade e do tipo de aplicagdo, através da

informacao prestada.
No estadio 3 (Anexo III): analise das fungdes chave de cada aplicagdo.

No estadio 4 (Anexo IV): avaliacdo da compliance das aplicagdes e andlise das mesmas
em trés areas distintas, sendo elas “Data and Security, Clinical Assurance e User

Experience”.
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No estadio 5 (Anexo V): atribui-se uma pontuagdo, através da andlise das trés areas
descritas anteriormente. Uma pontuagdo abaixo de 65% indicia situagdes que requerem
investigacao por parte dos utilizadores antes do uso da aplicagdo; pontuagdes inferiores

45% sao consideradas indicativas de consideraveis problemas.

No estadio 6 (Anexo VI): notificacdo ao programador e publicacdo. Nesta fase ha a

possibilidade de corrigir erros detetados.

No estadio 7 (Anexo VII): o processo de revisdo ¢ valido até que uma nova versao da
aplicacdo seja produzida. Se num periodo de 18 meses nao for produzida uma nova versao

da aplicagdo, considera-se a mesma expirada.

Pesquisaram-se as avaliagdes das aplicagdes da amostra na plataforma ORCHA em

novembro 2020.
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3. Resultados

3.1 Avaliacao da amostra de aplicacoes moveis

A amostra utilizada por Correia (2018) continha um total de 33 aplicacdes mdveis. Foram
excluidas 3 aplicagdes (Diabetes Recipes, Resultado Diabetes e Blood Sugar Manager)
por impossibilidade de acesso as mesmas. Assim, no presente trabalho, a amostra foi

constituida por 30 aplica¢des em lingua portuguesa, detalhadas na Tabela 7.

Tabela 7. Versdes das aplicacdes avaliadas

Nome da aplicacao Versao Nome da aplicacao Versao
1. Dottli 1.40 16. BG Monitor 8.0.1
Pro
2. Diabetes: M 8.0.8 17. Diabete Calc 2.0
3. My Sugar Diary 1.7.9 18. DMcontrol 2.05
Diabetes
4. Glic 3.0.23 19. Glimp 4.14.28
5. A minha 1.7.6 20. MyTherapy 3.57.1
glicemia
6. SocialDiabetes 4.17.34 21. GlucoLog Lite 3.6.8
7. Diario diabetes 2.2.9 22. StickBuddy 1.0.36
8. MedM Diabetes 2.8.248 23. DiApp 1.0
9.  Glucosio 1.5.0 24. Medisafe 8.92.09877
10. SiDiary 1.45 25. SmartLog 2.6.1
11. BG Monitor 8.0.1 26. IG indice 1.1
Glicémico
12. Diabetic Recipes 1.1 27. MedM Tensao 2.8.248
Arterial
13. Easy Diabetes 1.18.0 28. One Touch 4.7
Reveal
14. Licenca para o 1.0.3 29. Glico Logger 2.1
Diario diabetes
15. One Drop 1.9.50 30. O indice 2.6
glicémico

33



Avaliagdo de aplicagoes moveis de apoio a autogestdo da diabetes

Quanto ao numero de critérios aplicaveis, observou-se que em 24 aplicagcdes foram
aplicados a totalidade dos critérios, para 2 aplicagdes o numero de critérios aplicavel foi
14, e por ultimo foram aplicados 12 critérios em quatro aplicagcdes moveis, conforme

ilustrado na Figura 3.

Figura 3. Numero aplicavel de itens na avalia¢do da usabilidade

0 5 10 15 20 25 30

Numero de aplicagGes Nudmero de itens aplicavel

Foram utilizadas as seguintes medidas de resultado:

- N° de itens aplicavel (corresponde ao nimero de critérios pontuados, excluindo os ndo
aplicaveis. O valor maximo desta varidavel ¢ 15, correspondente a0 numero total de

critérios de usabilidade);

- Pontuagdo normalizada (valor calculado dividindo a pontuacao obtida pela pontuagao

maxima e convertendo em percentagem).

A Tabela 8 apresenta as pontuagdes normalizadas das aplicacdes da amostra. Observou-
se uma pontuacdo normalizada média igual a 63%; a pontuagdo maxima de 97%

correspondeu a aplicacao StickBuddy e a minima (38%) para MySugar Diary.
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Tabela 8. Pontuagdo normalizada das aplicagdes da amostra

Resultados

Nome da aplicaciio

Pontuacio
normalizada (%)

Nome da aplicacio

Pontuacio
normalizada (%)

1. Dottli 66 16. BG Monitor 55
Pro
2. Diabetes: M 59 17. Diabete Calc 63
3. My Sugar 38 18. DMcontrol 76
Diary Diabetes
4. Glic 66 19. Glimp 62
5. A minha 72 20. MyTherapy 66
glicemia
6. SocialDiabetes 59 21. GlucoLog 45
Lite
7. Diario diabetes 55 22. StickBuddy 97
8. MedM 74 23. DiApp 63
Diabetes
9. Glucosio 83 24. Medisafe 72
10. SiDiary 41 25. SmartLog 59
11. BG Monitor 55 26. IG indice 70
Glicémico
12. Diabetic 74 27. MedM 72
Recipes Tensio
Arterial
13. Easy Diabetes 66 28. One Touch 52
Reveal
14. Licenca para o 55 29. Glico Logger 59
Diario diabetes
15. One Drop 62 30. O indice 65
glicémico
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Avaliagdo de aplicagoes moveis de apoio a autogestdo da diabetes

3.2 Avaliaciao da amostra de aplicacdoes moveis com base na ORCHA

Foram encontradas na ORCHA seis avaliacdes referentes as versdes das aplicagdes
analisadas no presente estudo (Diabetes: M, Diario diabetes, SiDiary, BG Monitor, Easy
Diabetes e Glimp), descritas na Tabela 9. A pontuagdo global média destas aplicagdes
cifrou-se em 33% (minimo 21%; maximo 52%); nenhuma das aplicagdes ultrapassou o
limiar de 65% estabelecido pela ORCHA como indicando caracteristicas adequadas a

utilizagao.

Tabela 9. Aplicagdes da amostra avaliadas pela ORCHA (versdes em analise no presente estudo)

Nome da aplicacio Pontuacao Pontuacao Pontuacgao Pontuacio
global “Privacidade dos “Garantia “Experiéncia do

dados” clinica” utilizador”
Diabetes: M 44% 74.7% 9.4% 82.5%
Diario diabetes 22% 28.3% 0.0% 69.8%
SiDiary 52% 59.6% 37.5% 76.9%
BG Monitor 21% 28.9% 0.0% 63.1%
Easy Diabetes 23% 26.5% 0.0% 75.3%
Glimp 37% 73.4% 0.0% 76.9%

Adicionalmente, identificaram-se oito avaliagdes para aplicagdes incluidas na amostra em
estudo, mas em diferentes versdes: My Sugar Diary (versao 1.7.7), SocialDiabetes
(versdao 4.17.33), MedM Diabetes (versao 2.5.80), Glucosio (versao 1.4.0), One Drop
(versdo 2.0.34920), MyTherapy (versao 3.63.3), MedM Tensao Arterial (versao 2.8.467)
e Dottli (a versdo varia com o dispositivo), conforme representado na Tabela 10. A
pontuacdo global média destas aplicacdes cifrou-se em 42% (minimo 14%; maximo

70%).
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Resultados

Tabela 10. Aplicacdes da amostra avaliadas pela ORCHA (versdes posteriores)

Nome da aplicacio

Pontuacio global

Pontuacgao

“Privacidade dos

Pontuacao

“Garantia clinica”

Pontuacio

“Experiéncia do

dados” utilizador”
My Sugar Diary 14% 7.2% 0.0% 58.3%
SocialDiabetes 70% 85.5% 51.9% 89.7%
MedM Diabetes 50% 54.8% 38.1% 74.5%
Glucosio 38% 37.3% 28.8% 63.1%
One Drop 33% 51.2% 0.0% 87.3%
MyTherapy 69% 82.5% 52.5% 83.3%
MedM Tensio 32% 57.8% 0.0% 72.2%

Arterial

Dottli 33% 57.2% 0.0% 76.9%

No global, a pontuagdo global média das aplicagdes em analise cifrou-se em 38%. A

avaliacdo detalhada das 14 aplicacdes encontra-se pormenorizada nas Tabelas 11 a 24.
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Avaliagdo de aplicagoes moveis de apoio a autogestdo da diabetes

Tabela 11. Aplicacdo avaliada pela ORCHA — Diabetes: M

Cost: In App Purchases

App Details
Category: Type 2 Diabetes, Type 1 Diabetes, Gestational Diabetes, Diabetes; Reviewed On: 01/10/2020; Released: 23/05/2013; Updated:11/05/2020; Version: 8.0.8; Size: 24220mb; Country: Bulgaria

Developer description
Designed for both smart phones and tablets, this application will help you manage your diabetes better and keep it under control. Whether you are Type 1 or Type 2, have Gestational Diabetes or just want to help and monitor
a family member, this is the logbook app for you.

Details Data Privacy
Data Collection: The data collected about you is capable of identifying that it relates to you; The type of data that it collects is classified as sensitive data; (Identifiable and Sensitive) - Because of the type of data that this App
collects it is particularly important that the App takes the security and privacy of that data seriously and only enables others to see or share this information if you have expressly consented to this.
Data Use: The App does state that it won't share your data in any way with other people without your consent; The App does allow you to share information in the App with other Apps, systems, organisations or users.
Data Security: The App doesn't encrypt the information it collects to make it safe from other people as it is transferred from the App; The App does encrypt the information it collects to make it safe from other people as it is
retained by the the developer.

Details Clinical Assurance
Professional Assurance: It wasn't clear from our review that a suitably qualified professional or organisation was involved in the Apps development; It wasn't clear from our review how regularly the advice and guidance
given by the App was reviewed and updated by relevant professionals.
Testing: It wasn't clear from our review that the App had been involved in any clinical trials or similar testing to demonstrate its 'real world' effectiveness.
Regulation: This app is a medical device and has a CE mark.

Details User Experience
Testing: It wasn't clear from our review that the App had been through end user testing as part of its design and development.
Customisation: The App does provide customisable features.
End User Capacity: The App does provide support for users with poor sight; The App does provide support for users with hearing difficulties.
Support: The App doesn't appear to have a clear approach to dealing with user issues.
Cost: The App isn't entirely free to use.

Functions and Features
Carer Support: The App provides features that help those caring for others.
Alerts and Notifications: The App provides alerts and notifications relevant to its area of focus.
Automated Guidance: The App uses the data it has to provide automated advice and guidance about your health.
Social Support Networks: The App has its own or provides access to social networks relevant to its area of focus.
Data Sharing: The App allows you to share information in the App with others or other Apps/Systems.
General Information: The App provides general information or guidance.
Remote Clinical Monitoring: The App allows the remote monitoring of certain health data by health and care professionals.
Social Support Networks: The App has its own or provides access to social networks relevant to its area of focus.
Treatment Support: The App provides support in the management of specific conditions and the related treatments.
Wellbeing Tracking: The App allows you to record relevant wellbeing information either manually or automatically using connected Apps or devices.
Treatment Delivery: The App provides treatment of a condition.
Data Capture: The App captures user data.
Condition Management: The App assists users in the management of their condition.
Health Tracking: The App allows you to record relevant health information either manually or automatically using connected Apps or devices.
Information Provision: The App provides general information.
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Resultados

Tabela 12. Aplicacdo avaliada pela ORCHA — Diario diabetes

Cost: In App Purchases

App Details
Category: Diabetes, Type 1 Diabetes, Type 2 Diabetes; Reviewed On: 16/10/2017; Released: 09/06/2013; Updated: 24/11/2018; Version: 2.2.9; Size: 5Smb; Country: Canada

Developer description
Let Diabetes Journal helps you by making it easy to track things like Glucose levels, Blood Pressure, HbAlc, and more! With it's elegant, easy to use interface, you'll be able to quickly enter
and view your information.

Details Data Privacy
Data Collection: The data collected about you is capable of identifying that it relates to you; The type of data that it collects is classified as sensitive data; (Identifiable and Sensitive) -
Because of the type of data that this App collects it is particularly important that the App takes the security and privacy of that data seriously and only enables others to see or share this
information if you have expressly consented to this.
Data Use: The App doesn't state that it won't share your data in any way with other people without your consent; The App doesn't allow you to share information in the App with other Apps,
systems, organisations or users.
Data Security: The App doesn't encrypt the information it collects to make it safe from other people as it is transferred from the App; The App does encrypt the information it collects to
make it safe from other people as it is retained by the the developer.

Details Clinical Assurance
Professional Assurance:_It wasn't clear from our review that a suitably qualified professional or organisation was involved in the Apps development; It wasn't clear from our review how
regularly the advice and guidance given by the App was reviewed and updated by relevant professionals.
Testing: It wasn't clear from our review that the App had been involved in any clinical trials or similar testing to demonstrate its 'real world' effectiveness.

Details User Experience
Testing: It wasn't clear from our review that the App had been through end user testing as part of its design and development.
Customisation: The App does provide customisable features.
End User Capacity: The App does provide support for users with poor sight; The App doesn't provide support for users with hearing difficulties.
Support: The App doesn't appear to have a clear approach to dealing with user issues.
Cost

Functions and Features
Automated Guidance: The App uses the data it has to provide automated advice and guidance about your health.
Alerts and Notifications: The App provides alerts and notifications relevant to its area of focus.
Health Tracking: The App allows you to record relevant health information either manually or automatically using connected Apps or devices.
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Avaliagdo de aplicagoes moveis de apoio a autogestdo da diabetes

Tabela 13. Aplicacdo avaliada pela ORCHA — SiDiary

Cost: Entirely Free

App Details
Category: Gestational Diabetes, Type 1 Diabetes, Type 2 Diabetes; Reviewed On: 24/03/2020; Released: 27/05/2011; Updated: 05/03/2019; Version: 1.45; Size: 2936mb;
Country: Germany

Developer description
To work with a diabetes logbook on your Android device is very simple with SiDiary. You can track all relevant data for your therapy like blood glucose, carbohydrates, medication like
insulin and so on quick in a simple data mask to make it visible on your Android device.

Details Data Privacy
Data Collection: The data collected about you is capable of identifying that it relates to you; The type of data that it collects is classified as sensitive data; (Identifiable and Sensitive) -
Because of the type of data that this App collects it is particularly important that the App takes the security and privacy of that data seriously and only enables others to see or share this
information if you have expressly consented to this.
Data Use: The App does state that it won't share your data in any way with other people without your consent; The App does allow you to share information in the App with other Apps,
systems, organisations or users.
Data Security: The App doesn't encrypt the information it collects to make it safe from other people as it is transferred from the App; The App does encrypt the information it collects to
make it safe from other people as it is retained by the the developer.

Details Clinical Assurance
Professional Assurance: It was clear from our review that a suitably qualified professional or organisation was involved in the Apps development; It wasn't clear from our review how
regularly the advice and guidance given by the App was reviewed and updated by relevant professionals.
Testing: It wasn't clear from our review that the App had been involved in any clinical trials or similar testing to demonstrate its 'real world' effectiveness.
Regulation: This app is a medical device and has a CE mark.

Details User Experience
Testing: It wasn't clear from our review that the App had been through end user testing as part of its design and development.
Customisation: The App does provide customisable features.
End User Capacity: The App does provide support for users with poor sight; The App does provide support for users with hearing difficulties.
Support: The App doesn't appear to have a clear approach to dealing with user issues.
Cost: The App is entirely free to use.

Functions and Features
Wellbeing Tracking: The App allows you to record relevant wellbeing information either manually or automatically using connected Apps or devices.
Automated Guidance: The App uses the data it has to provide automated advice and guidance about your health.
Alerts and Notifications: The App provides alerts and notifications relevant to its area of focus.
Health Tracking: The App allows you to record relevant health information either manually or automatically using connected Apps or devices.
Information Provision: The App provides general information.
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Tabela 14. Aplicacdo avaliada pela ORCHA — BG Monitor

Cost: In App Purchases

App Details
Category: Type 1 Diabetes, Type 2 Diabetes; Reviewed On: 19/03/2018; Released: 25/09/2012; Updated: 23/04/2017; Version: 8.0.1; Size: 8mb; Country: United
States

Developer description
BG Monitor is a new diabetes tool, made for how you want to manage your diabetes. Blood glucose trends are identified to notify you of needed adjustments - saving you
from staring at your logbook. Insulin is automatically calculated when you enter your blood glucose and food so that you can quickly get back to what matters most.

Details Data Privacy
Data Collection: The data collected about you isn't capable of identifying that it relates to you; The type of data that it collects isn't classified as sensitive data.
Data Use: The App doesn't allow you to share information in the App with other Apps, systems, organisations or users.

Details Clinical Assurance
Professional Assurance: It wasn't clear from our review that a suitably qualified professional or organisation was involved in the Apps development; It wasn't clear from
our review how regularly the advice and guidance given by the App was reviewed and updated by relevant professionals.
Testing: It wasn't clear from our review that the App had been involved in any clinical trials or similar testing to demonstrate its 'real world' effectiveness.

Details User Experience
Testing: It wasn't clear from our review that the App had been through end user testing as part of its design and development.
Customisation: The App does provide customisable features.
End User Capacity: The App does provide support for users with poor sight; The App does provide support for users with hearing difficulties.
Support: The App doesn't appear to have a clear approach to dealing with user issues.
Cost

Functions and Features
Social Support Networks: The App has its own or provides access to social networks relevant to its area of focus.
Remote Clinical Monitoring: The App allows the remote monitoring of certain health data by health and care professionals.
Data Sharing: The App allows you to share information in the App with others or other Apps/Systems.
Automated Guidance: The App uses the data it has to provide automated advice and guidance about your health.
Alerts and Notifications: The App provides alerts and notifications relevant to its area of focus.
Health Tracking: The App allows you to record relevant health information either manually or automatically using connected Apps or devices.
Social Support Networks: The App has its own or provides access to social networks relevant to its area of focus.
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Tabela 15. Aplicacdo avaliada pela ORCHA — Easy Diabetes

Cost: In App Purchases

App Details
Category: Diabetes, Type 1 Diabetes, Type 2 Diabetes; Reviewed On: 11/03/2019; Released: 21/09/2014; Updated:_17/10/2018; Version: 1.18.0; Size: 5mb;
Country: Italy

Developer description
This application is useful for all people with diabetes type 1 and type 2 with oral hypoglycemic agents or insulin treatment. Its main function is the recording of
blood glucose level (HGT) with a simple and intuitive interface.

Details Data Privacy
Data Collection: The data collected about you isn't capable of identifying that it relates to you; The type of data that it collects isn't classified as sensitive data.
Data Use: The App doesn't allow you to share information in the App with other Apps, systems, organisations or users.

Details Clinical Assurance
Professional Assurance: It wasn't clear from our review that a suitably qualified professional or organisation was involved in the Apps development; It wasn't
clear from our review how regularly the advice and guidance given by the App was reviewed and updated by relevant professionals.
Testing: It wasn't clear from our review that the App had been involved in any clinical trials or similar testing to demonstrate its 'real world' effectiveness.

Details User Experience
Testing: It wasn't clear from our review that the App had been through end user testing as part of its design and development.
Customisation: The App does provide customisable features.
End User Capacity: The App does provide support for users with poor sight; The App does provide support for users with hearing difficulties.
Support: The App doesn't appear to have a clear approach to dealing with user issues.
Cost

Functions and Features
Data Sharing: The App allows you to share information in the App with others or other Apps/Systems.
Automated Guidance: The App uses the data it has to provide automated advice and guidance about your health.
Health Tracking: The App allows you to record relevant health information either manually or automatically using connected Apps or devices.

42




Resultados

Tabela 16. Aplicacdo avaliada pela ORCHA — Glimp

Cost: Entirely Free

App Details
Category: Type 2 Diabetes, Type 1 Diabetes, Diabetes; Reviewed On: 26/06/2020; Released: 01/01/0001; Updated: 23/06/2019; Version: 4.14.28; Size: 8473mb; Country: Italy

Developer description
App for managing diabetes, compatible with Abbott Freestyle Libre, Libre Pro, MiaoMiao and BluCon sensors. Not compatible with USA 14-days Libre sensor. Functionalities: -Memorize blood
glucose levels -Acquires glucose values from Abbott Freestyle Libre sensor without Abbott reader -Memorize insulin units, carbohydrates and sport activities -Remote Glucose Monitoring via Dropbox
and Nightscout -Smartwatch app.

Details Data Privacy
Data Collection: The data collected about you isn’t capable of identifying that it relates to you; The type of data that it collects isn’t classified as sensitive data.
Data Use: The App doesn’t state that it won’t share your data in any way with other people without your consent; The App does allow you to share information in the App with other Apps, systems,
organisations or users.
Data Security: The App doesn’t encrypt the information it collects to make it safe from other people as it is transferred from the App; The App doesn’t encrypt the information it collects to make it
safe from other people as it is retained by the the developer.

Details Clinical Assurance
Professional Assurance: It was clear from our review that a suitably qualified professional or customizable was involved in the Apps development; It wasn’t clear from our review how regularly the
advice and guidance given by the App was reviewed and updated by relevant professionals.
Testing: It wasn’t clear from our review that the App had been involved in any clinical trials or similar testing to demonstrate its ‘real world’ effectiveness.

Details User Experience
Testing: It wasn’t clear from our review that the App had been through end user testing as part of its design and development.
Customisation: The App does provide customizable features.
End User Capacity: The App does provide support for users with poor sight; The App does provide support for users with hearing difficulties.
Support: The App doesn’t appear to have a clear approach to dealing with user issues.
Cost: The App is entirely free to use.

Functions and Features
Wellbeing Tracking: The App allows you to record relevant wellbeing information either manually or automatically using connected Apps or devices.
Health Tracking: The App allows you to record relevant health information either manually or automatically using connected Apps or devices.
Alerts and Notifications: The App provides alerts and notifications relevant to its area of focus.
Auto Health Tracking: The App allows users to record relevant health information either manually or automatically using connected Apps or devices.
Automated Guidance: The App uses the data it has to provide automated advice and guidance about your health.
Data Sharing: The App allows you to share information in the App with others or other Apps/Systems.
Information Provision: The App provides general information.
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Tabela 17. Aplicacdo avaliada pela ORCHA — My Sugar Diary

Cost: In App Purchases

App Details
Category: Diabetes, Type 2 Diabetes; Reviewed On: 21/04/2019; Released: 09/10/2015; Updated: 20/09/2020; Version: 1.7.7; Size: 10mb; Country: India

Developer description
This diabetes app has been designed and developed for quick and easy tracking of daily blood glucose levels to help in easy diabetes management. This app supports following features: - Add,
modify or delete daily blood sugar levels, time when test was done, meals and insulin dosage with remarks - View history for specific date range and analyze them using pie charts, tables and
statistics - Statistics provide min, max and average blood sugar, average insulin dosage and estimated HbA 1¢ value - Supports mmol/L and mg/dL format - Allows user to set their own blood
glucose target values - Uses color coding to depict high, low and normal values - Creates report in MS Excel format that can be shared with others.

Details Data Privacy
Data Collection: The data collected about you is capable of identifying that it relates to you; The type of data that it collects is classified as sensitive data; (Identifiable and Sensitive) - Because
of the type of data that this App collects it is particularly important that the App takes the security and privacy of that data seriously and only enables others to see or share this information if you
have expressly consented to this.
Data Use: The App doesn't allow you to share information in the App with other Apps, systems, organisations or users.

Details Clinical Assurance
Professional Assurance: It wasn't clear from our review that a suitably qualified professional or organisation was involved in the Apps development; It wasn't clear from our review how
regularly the advice and guidance given by the App was reviewed and updated by relevant professionals.
Testing: It wasn't clear from our review that the App had been involved in any clinical trials or similar testing to demonstrate its 'real world' effectiveness.

Details User Experience
Testing: It wasn't clear from our review that the App had been through end user testing as part of its design and development.
Customisation: The App does provide customisable features.
End User Capacity: The App does provide support for users with poor sight; The App does provide support for users with hearing difficulties.
Support: The App doesn't appear to have a clear approach to dealing with user issues.
Cost

Functions and Features
Social Support Networks: The App has its own or provides access to social networks relevant to its area of focus.
Data Sharing: The App allows you to share information in the App with others or other Apps/Systems.
Automated Guidance: The App uses the data it has to provide automated advice and guidance about your health.
Health Tracking: The App allows you to record relevant health information either manually or automatically using connected Apps or devices.
Social Support Networks: The App has its own or provides access to social networks relevant to its area of focus.
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Tabela 18. Aplicacdo avaliada pela ORCHA — SocialDiabetes

Cost: In App Purchases

App Details
Category: Type 2 Diabetes, Type 1 Diabetes, Diabetes; Reviewed On: 10/11/2020; Released: 05/08/2012; Updated: 18/11/2020; Version: 4.17.33; Size: 46137mb; Country: Spain

Developer description
SocialDiabetes helps you to control better your diabetes treatment with the convenience of carrying your logs directly on your smartphone. Type 1 and Type 2 diabetes care requires a lot of tracking. With SocialDiabetes, register all the relevant
information to your treatment such as blood glucose levels, insulin, carbs, medicaments or physical activity.

Details Data Privacy
Data Collection: The data collected about you is capable of identifying that it relates to you; The type of data that it collects is classified as sensitive data; (Identifiable and Sensitive) - Because of the type of data that this App collects it is
particularly important that the App takes the security and privacy of that data seriously and only enables others to see or share this information if you have expressly consented to this.
Data Use: The App does state that it won't share your data in any way with other people without your consent; The App does allow you to share information in the App with other Apps, systems, organisations or users.
Data Security: The App does encrypt the information it collects to make it safe from other people as it is transferred from the App; The App does encrypt the information it collects to make it safe from other people as it is retained by the the
developer.

Details Clinical Assurance
Professional Assurance: It was clear from our review that a suitably qualified professional or organisation was involved in the Apps development; It wasn't clear from our review how regularly the advice and guidance given by the App was
reviewed and updated by relevant professionals.
Testing: It wasn't clear from our review that the App had been involved in any clinical trials or similar testing to demonstrate its 'real world' effectiveness.
Regulation: This app is a medical device and has a CE mark.

Details User Experience
Testing: It was clear from our review that the App had been through end user testing as part of its design and development.
Customisation: The App does provide customisable features.
End User Capacity: The App does provide support for users with poor sight; The App does provide support for users with hearing difficulties.
Support: The App does appear to have a clear approach to dealing with user issues.
Cost: The App isn't entirely free to use.

Functions and Features
Carer Support: The App provides features that help those caring for others.
Information Provision: The App provides general information.
Health Tracking: The App allows you to record relevant health information either manually or automatically using connected Apps or devices.
Alerts and Notifications: The App provides alerts and notifications relevant to its area of focus.
Auto Health Tracking: The App allows users to record relevant health information either manually or automatically using connected Apps or devices.
Automated Guidance: The App uses the data it has to provide automated advice and guidance about your health.
Data Capture: The App captures user data.
Data Sharing: The App allows you to share information in the App with others or other Apps/Systems.
General Information: The App provides general information or guidance.
Goal Setting and Gamification: The App allows you to set health and wellbeing related goals and may support games and challenges around achieving that.
Online Consultation: The App supports online consultations with health and care professionals.
Social Support Networks: The App has its own or provides access to social networks relevant to its area of focus.
Remote Clinical Monitoring: The App allows the remote monitoring of certain health data by health and care professionals.
Treatment Support: The App provides support in the management of specific conditions and the related treatments.
Wellbeing Tracking: The App allows you to record relevant wellbeing information either manually or automatically using connected Apps or devices.
Condition Management: The App assists users in the management of their condition.
Social Support Networks: The App has its own or provides access to social networks relevant to its area of focus.
Treatment Delivery: The App provides treatment of a condition.
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Tabela 19. Aplicacdo avaliada pela ORCHA — MedM Diabetes

Cost: Entirely Free

App Details
Category: Diabetes, Diabetes Insipidus, Gestational Diabetes, Type 1 Diabetes, Type 2 Diabetes; Reviewed On: 16/01/2019; Released: 17/03/2016; Updated: 22/10/2019; Version: 2.5.80;
Size: 13mb; Country: Switzerland

Developer description
Blood sugars can be a pain, especially when they are spiking and falling. Establish better diabetic control with MedM Diabetes, a diabetes diary you can keep with just your smartphone. Diabetes
diaries are great for observing trends in your blood sugars and deciding how to best treat your diabetes with your doctor’s help.

Details Data Privacy
Data Collection: The data collected about you is capable of identifying that it relates to you; The type of data that it collects is classified as sensitive data; (Identifiable and Sensitive) - Because of
the type of data that this App collects it is particularly important that the App takes the security and privacy of that data seriously and only enables others to see or share this information if you
have expressly consented to this.
Data Use: The App does state that it won't share your data in any way with other people without your consent; The App does allow you to share information in the App with other Apps, systems,
organisations or users.
Data Security: The App doesn't encrypt the information it collects to make it safe from other people as it is transferred from the App; The App doesn't encrypt the information it collects to make
it safe from other people as it is retained by the the developer.

Details Clinical Assurance
Professional Assurance: It was clear from our review that a suitably qualified professional or organisation was involved in the Apps development; It wasn't clear from our review how regularly
the advice and guidance given by the App was reviewed and updated by relevant professionals.
Testing: It wasn't clear from our review that the App had been involved in any clinical trials or similar testing to demonstrate its 'real world' effectiveness.

Details User Experience
Testing: It wasn't clear from our review that the App had been through end user testing as part of its design and development.
Customisation: The App doesn't provide customisable features.
End User Capacity
Support: The App doesn't appear to have a clear approach to dealing with user issues.
Cost

Functions and Features
Goal Setting and Gamification: The App allows you to set health and wellbeing related goals and may support games and challenges around achieving that.
General Information: The App provides general information or guidance.
Data Sharing: The App allows you to share information in the App with others or other Apps/Systems.
Automated Guidance: The App uses the data it has to provide automated advice and guidance about your health.
Health Tracking: The App allows you to record relevant health information either manually or automatically using connected Apps or devices.

46




Resultados

Tabela 20. Aplicacdo avaliada pela ORCHA — Glucosio

Cost: Entirely Free

App Details
Category: Diabetes Insipidus, Type 1 Diabetes, Type 2 Diabetes; Reviewed On: 08/02/2018; Released: 19/10/2015; Updated: 21/06/2018; Version: 1.4.0; Size: 10mb;
Country: United States

Developer description
Glucosio is a modern diabetes app for blood glucose, HB1AC, Cholesterol, Blood Pressure, Ketones, Body Weight and more. Glucosio diabetes tracker makes it quick and easy to track all aspects of your
diabetes! Glucosio is the only open source diabetes app for both type 1 & type 2 diabetes and entirely free! - Winner of Black Duck Software's Top Open Source Projects of 2015 - Featured in June Edition of
Diabetes Forecast Magazine FEATURES: « Quick and easy logging (blood glucose, HB1AC, Cholesterol, Blood Pressure, Ketones, Body Weight etc.

Details Data Privacy
Data Collection: The data collected about you isn't capable of identifying that it relates to you; The type of data that it collects isn't classified as sensitive data.
Data Use: The App doesn't state that it won't share your data in any way with other people without your consent; The App doesn't allow you to share information in the App with other Apps, systems,
organisations or users.
Data Security: The App doesn't encrypt the information it collects to make it safe from other people as it is transferred from the App; The App doesn't encrypt the information it collects to make it safe from
other people as it is retained by the the developer.

Details Clinical Assurance
Professional Assurance: It wasn’t clear from our review that a suitably qualified professional or organisation was involved in the Apps development; It wasn’t clear from our review how regularly the advice
and guidance given by the App was reviewed and updated by relevant professionals.
Testing: It wasn't clear from our review that the App had been involved in any clinical trials or similar testing to demonstrate its 'real world' effectiveness.

Details User Experience
Testing: It wasn't clear from our review that the App had been through end user testing as part of its design and development.
Customisation: The App does provide customisable features.
End User Capacity: The App does provide support for users with poor sight; The App does provide support for users with hearing difficulties.
Support: The App doesn't appear to have a clear approach to dealing with user issues.
Cost

Functions and Features
Social Support Networks: The App has its own or provides access to social networks relevant to its area of focus.
Remote Clinical Monitoring: The App allows the remote monitoring of certain health data by health and care professionals.
Data Sharing: The App allows you to share information in the App with others or other Apps/Systems.
Automated Guidance: The App uses the data it has to provide automated advice and guidance about your health.
Alerts and Notifications: The App provides alerts and notifications relevant to its area of focus.
Health Tracking: The App allows you to record relevant health information either manually or automatically using connected Apps or devices.
Social Support Networks: The App has its own or provides access to social networks relevant to its area of focus.
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Tabela 21. Aplicacdo avaliada pela ORCHA — One Drop

Cost: In App Purchases

App Details
Category: Type 2 Diabetes, Type 1 Diabetes, Diabetes; Reviewed On: 08/10/2020; Released: 10/10/2016; Updated:15/10/2020; Version: 2.0.34920; Size: 41943mb;
Country: United States

Developer description
A diagnosis doesn't have to hold you back. Take back your time, your power, and your life with One Drop, the award-winning app that simplifies improving your health, so that you can reach your full potential.

Details Data Privacy
Data Collection: The data collected about you is capable of identifying that it relates to you; The type of data that it collects is classified as sensitive data; (Identifiable and Sensitive) - Because of the type of data that this
App collects it is particularly important that the App takes the security and privacy of that data seriously and only enables others to see or share this information if you have expressly consented to this.
Data Use: The App does state that it won't share your data in any way with other people without your consent; The App does allow you to share information in the App with other Apps, systems, organisations or users.
Data Security: The App doesn't encrypt the information it collects to make it safe from other people as it is transferred from the App; The App doesn't encrypt the information it collects to make it safe from other people
as it is retained by the the developer.

Details Clinical Assurance
Professional Assurance: It was clear from our review that a suitably qualified professional or organisation was involved in the Apps development; It wasn't clear from our review how regularly the advice and guidance
given by the App was reviewed and updated by relevant professionals.
Testing: It was clear from our review that the App had been involved in any clinical trials or similar testing to demonstrate its 'real world' effectiveness.

Details User Experience
Testing: It was clear from our review that the App had been through end user testing as part of its design and development.
Customisation: The App does provide customisable features.
End User Capacity: The App does provide support for users with poor sight; The App does provide support for users with hearing difficulties.
Support: The App doesn't appear to have a clear approach to dealing with user issues.
Cost: The App isn't entirely free to use.

Functions and Features
Automated Guidance: The App uses the data it has to provide automated advice and guidance about your health.
Health Tracking: The App allows you to record relevant health information either manually or automatically using connected Apps or devices.
Alerts and Notifications: The App provides alerts and notifications relevant to its area of focus.
Data Capture: The App captures user data.
Data Sharing: The App allows you to share information in the App with others or other Apps/Systems.
General Information: The App provides general information or guidance.
Goal Setting and Gamification: The App allows you to set health and wellbeing related goals and may support games and challenges around achieving that.
Online Consultation: The App supports online consultations with health and care professionals.
Remote Clinical Monitoring: The App allows the remote monitoring of certain health data by health and care professionals.
Social Support Networks: The App has its own or provides access to social networks relevant to its area of focus.
Condition Management: The App assists users in the management of their condition.
Information Provision: The App provides general information.
Social Support Networks: The App has its own or provides access to social networks relevant to its area of focus.
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Tabela 22. Aplicacdo avaliada pela ORCHA — MyTherapy

Cost: Entirely Free

App Details
Category: Medication Reminder; Reviewed On: 26/06/2020; Released: 15/04/2015; Updated: 05/10/2020; Version: 3.63.3; Size: 14699mb; Country: Germany

Developer description
MyTherapy is an ad-free, award-winning pill reminder and medication tracker. But MyTherapy is more than a free medication reminder: Combining a pill tracker, mood tracker and a health journal, e.g.
with a weight tracker, this medication reminder app allows you and your doctor to put your treatment’s success into perspective.

Details Data Privacy
Data Collection: The data collected about you is capable of identifying that it relates to you; The type of data that it collects is classified as sensitive data; (Identifiable and Sensitive) - Because of the
type of data that this App collects it is particularly important that the App takes the security and privacy of that data seriously and only enables others to see or share this information if you have
expressly consented to this.
Data Use: The App does state that it won't share your data in any way with other people without your consent; The App does allow you to share information in the App with other Apps, systems,
organisations or users.
Data Security: The App does encrypt the information it collects to make it safe from other people as it is transferred from the App; The App does encrypt the information it collects to make it safe from
other people as it is retained by the the developer.

Details Clinical Assurance
Professional Assurance: It was clear from our review that a suitably qualified professional or organisation was involved in the Apps development; It wasn't clear from our review how regularly the
advice and guidance given by the App was reviewed and updated by relevant professionals.
Testing: It wasn't clear from our review that the App had been involved in any clinical trials or similar testing to demonstrate its 'real world' effectiveness.

Details User Experience
Testing: It was clear from our review that the App had been through end user testing as part of its design and development.
Customisation: The App does provide customisable features.
End User Capacity: The App does provide support for users with poor sight; The App does provide support for users with hearing difficulties.
Support: The App doesn't appear to have a clear approach to dealing with user issues.
Cost: The App is entirely free to use.

Functions and Features
General Information: The App provides general information or guidance.
Health Tracking: The App allows you to record relevant health information either manually or automatically using connected Apps or devices.
Alerts and Notifications: The App provides alerts and notifications relevant to its area of focus.
Wellbeing Tracking: The App allows you to record relevant wellbeing information either manually or automatically using connected Apps or devices.
Social Support Networks: The App has its own or provides access to social networks relevant to its area of focus.
Remote Clinical Monitoring: The App allows the remote monitoring of certain health data by health and care professionals.
Automated Guidance: The App uses the data it has to provide automated advice and guidance about your health.
Data Sharing: The App allows you to share information in the App with others or other Apps/Systems.
Carer Support: The App provides features that help those caring for others.
Social Support Networks: The App has its own or provides access to social networks relevant to its area of focus.
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Tabela 23. Aplicacdo avaliada pela ORCHA — MedM Tensao Arterial

Cost: Entirely Free

App Details
Category: Low Blood Pressure (Hypotension), High Blood Pressure (Hypertension), Heart Rate; Reviewed On: 06/08/2020; Released: 24/09/2015; Updated: 18/05/2020; Version: 2.8.467;
Size: 20971mb; Country: United States

Developer description
The most Connected Blood Pressure Diary built with brain and love according to the established medical guidelines and abilities to collect measurement via Bluetooth from dozens of compatible
meters and convenient manual entry from any legacy meter.

Details Data Privacy
Data Collection: The data collected about you is capable of identifying that it relates to you; The type of data that it collects is classified as sensitive data; (Identifiable and Sensitive) - Because of the
type of data that this App collects it is particularly important that the App takes the security and privacy of that data seriously and only enables others to see or share this information if you have
expressly consented to this.
Data Use: The App does state that it won't share your data in any way with other people without your consent; The App does allow you to share information in the App with other Apps, systems,
organisations or users.
Data Security: The App doesn't encrypt the information it collects to make it safe from other people as it is transferred from the App; The App does encrypt the information it collects to make it safe
from other people as it is retained by the the developer.

Details Clinical Assurance
Professional Assurance: It wasn't clear from our review that a suitably qualified professional or organisation was involved in the Apps development; It wasn't clear from our review how regularly the
advice and guidance given by the App was reviewed and updated by relevant professionals.
Testing: It wasn't clear from our review that the App had been involved in any clinical trials or similar testing to demonstrate its 'real world' effectiveness.

Details User Experience
Testing: It wasn't clear from our review that the App had been through end user testing as part of its design and development.
Customisation: The App doesn't provide customisable features.
End User Capacity
Support: The App doesn't appear to have a clear approach to dealing with user issues.
Cost: The App is entirely free to use.

Functions and Features
Information Provision: The App provides general information.
Health Tracking: The App allows you to record relevant health information either manually or automatically using connected Apps or devices.
Alerts and Notifications: The App provides alerts and notifications relevant to its area of focus.
Automated Guidance: The App uses the data it has to provide automated advice and guidance about your health.
Data Sharing: The App allows you to share information in the App with others or other Apps/Systems.
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Tabela 24. Aplicacdo avaliada pela ORCHA — Dottli

Cost: In App Purchases

App Details
Category: Diabetes, Type 1 Diabetes, Type 2 Diabetes; Reviewed On: 14/02/2019; Released: 30/05/2015; Updated: 06/10/2019; Version: Varies with device; Size: Omb;
Country: Finland

Developer description
Dottli is a diabetes management app which helps you monitor and manage your health better. Dottli has innovative features to improve life with diabetes. With Dottli you can keep track of your health and get support
in many ways.

Details Data Privacy
Data Collection: The data collected about you is capable of identifying that it relates to you; The type of data that it collects is classified as sensitive data; (Identifiable and Sensitive) - Because of the type of data
that this App collects it is particularly important that the App takes the security and privacy of that data seriously and only enables others to see or share this information if you have expressly consented to this.
Data Use: The App does state that it won't share your data in any way with other people without your consent; The App does allow you to share information in the App with other Apps, systems, organisations or
users.
Data Security: The App does encrypt the information it collects to make it safe from other people as it is transferred from the App; The App does encrypt the information it collects to make it safe from other people
as it is retained by the the developer.

Details Clinical Assurance
Professional Assurance: It wasn't clear from our review that a suitably qualified professional or organisation was involved in the Apps development; It wasn't clear from our review how regularly the advice and
guidance given by the App was reviewed and updated by relevant professionals.
Testing: It wasn't clear from our review that the App had been involved in any clinical trials or similar testing to demonstrate its 'real world' effectiveness.

Details User Experience
Testing: It wasn't clear from our review that the App had been through end user testing as part of its design and development.
Customisation: The App does provide customisable features.
End User Capacity: The App doesn't provide support for users with poor sight; The App doesn't provide support for users with hearing difficulties.
Support: The App doesn't appear to have a clear approach to dealing with user issues.
Cost

Functions and Features
Wellbeing Tracking: The App allows you to record relevant wellbeing information either manually or automatically using connected Apps or devices.
Goal Setting and Gamification: The App allows you to set health and wellbeing related goals and may support games and challenges around achieving that.
General Information: The App provides general information or guidance.
Automated Guidance: The App uses the data it has to provide automated advice and guidance about your health.
Auto Health Tracking: The App allows users to record relevant health information either manually or automatically using connected Apps or devices.
Alerts and Notifications: The App provides alerts and notifications relevant to its area of focus.
Health Tracking: The App allows you to record relevant health information either manually or automatically using connected Apps or devices.
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4. Discussao

O objetivo geral do presente trabalho ¢ avaliar as aplicagcdes moveis de apoio a autogestao
da diabetes disponiveis no mercado em lingua portuguesa. No total foram avaliadas 30
aplicagdes moveis com base em critérios derivados da literatura e iterados em equipa
multidisciplinar. Destas 30 aplicagdes, 14 dispunham de avaliagio na plataforma
ORCHA: seis diziam respeito a mesma versdo analisada no presente estudo e oito

referiam-se a outras versoes.

A pontuacao média das 30 aplicagdes avaliadas no presente estudo foi 63% (méximo
97%; minimo 38%). No global esta pontuagdo ndo se afigura elevada. Embora ndo seja
possivel estabelecer comparagdes diretas com outros estudos, € util contrastar este valor.
Por exemplo, Arnhold et al. (2014) obteve uma pontuagao total média de usabilidade de
3.3 em 5 (desvio padrao 0.39); os autores consideraram que a usabilidade era moderada

a boa, em particular para aplicagdes com um pequeno niumero de funcionalidades.

A plataforma ORCHA considera que uma pontuac¢ao abaixo de 65% indicia situacdes que
requerem investigacao por parte dos utilizadores antes do uso da aplicacdo; pontuagdes
inferiores 45% sdo consideradas indicativas de consideraveis problemas, que se podem
traduzir numa aplicagdo inutil ou insegura. Utilizando esta bitola para a andlise do
presente estudo verifica-se que 16 das aplicacdes da amostra obtiveram pontuagdes
inferiores a 65%; neste grupo incluiram-se duas aplicagdes com pontuagdes inferiores a
45%. As avaliagdes realizadas segundo os critérios da ORCHA originaram igualmente

resultados aquém do desejavel; apenas duas aplicagdes ultrapassaram a fasquia dos 65%.

Uma das principais limitagcdes do estudo ¢ o facto da pontuacao das aplicagdes ter sido
feita, na totalidade, apenas pelo autor. Uma vez que nao ¢ possivel excluir alguma
subjetividade, um procedimento mais robusto seria utilizar dois avaliadores
independentes para pontuar, envolvendo, em caso de discordancia, discussdo entre o par
ou um terceiro. Considera-se, contudo, que a natureza iterativa da avaliacdo, incluindo
discussdo interdisciplinar, e o desenvolvimento de procedimentos operacionais

minimizaram esta limitacao.

Outra limitagdo, que decorre da natureza iterativa do processo de avaliagdo, € o facto de

algumas versdes das aplicacdes poderem nao ser as mais atuais. Acresce que a data de
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hoje se podem encontrar disponiveis mais aplicacdes em lingua portuguesa, pelo que a

amostra avaliada ndo pretende ser exaustiva.

Finalmente, os critérios usados no presente estudo nao incidem sobre a qualidade dos
conteudos de autogestdo da diabetes, devendo, para utilizagdo na pratica clinica, ser

complementados com critérios a este nivel.

Ainda assim, este estudo assume-se como um contributo para o uso destas aplicacdes na
pratica clinica nos paises de lingua portuguesa, versando sobre aspetos que dizem respeito

a experiéncia de utilizacdo e que a podem condicionar no longo prazo.

Nao ¢ possivel comparar diretamente as avaliagdes da ORCHA com as obtidas neste
estudo. Em primeiro lugar os dominios de avaliagdo sdo diferentes; os derivados no
presente estudo dizem respeito a usabilidade, conforme trabalhos de (Arnhold et al., 2014;
Gao et al., 2017) e os da plataforma ORCHA incidem sobre “Privacidade dos dados”,
“Garantia clinica” e “Experiéncia do utilizador”. Mesmo considerando este ultimo
dominio, ndo sendo publicos os critérios de avaliagdo da ORCHA, qualquer comparagao
deve ser exercida com cautela. Acresce que esta avaliacao incide presumivelmente sobre

versoes em lingua inglesa, podendo existir diferencgas na versao em lingua inglesa.
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5. Conclusao

No global, o presente trabalho indica oportunidades de melhoria das aplicacdes mdveis

de apoio a autogestdao da diabetes em lingua portuguesa.

E importante ter em consideracao que a proliferagdo de aplicagdes mdveis disponiveis no
mercado digital para o auxilio da autogestdo da diabetes ndo significa necessariamente
que estas proporcionem uma boa experiéncia de utilizacdo, que possam ser utilizadas de

forma segura e confidencial e que os seus contetdos sejam validados clinicamente.

Embora ndo seja exequivel os profissionais manterem-se atualizados sobre a totalidade
das aplicagdes moveis de autogestdo disponiveis, € importante apontarem areas a que as
pessoas com diabetes devem estar atentas; a plataforma ORCHA afigura-se um recurso
util, mas ndo isento de limita¢des, por nao incluir todas as aplicagdes em portugués. Um
outro papel dos profissionais de saude, e em particular do farmacéutico, ¢ apoiar a sele¢ao
de aplicacdes com qualidade e cujas funcionalidades estejam adaptadas as necessidades,

preferéncias e literacia das pessoas com diabetes.
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Anexos

Anexo I. Fluxo de trabalho da plataforma ORCHA “Estadio 1 -
Avaliacao de elegibilidade”

Informagao extraida de (ORCHA, 2018)

Our review process starts with a weekly analysis of all the Apps available on the App Store or Google Play
in the ‘health, wellbeing/fitness and medical’ sections. We then filter out Apps that are not designed for use
in a supported Language (English, German, Spanish, French and Italian) and Apps that have not been
updated for 18 months or more. Of the remaining Apps we organise these into over 350 health and care
condition categories and queue them within their category by most downloaded.

- Where there are Android and iOS versions of the same App we link these and they queue together. We
review the next highest downloaded App in the queue, category by category, on a cyclical basis to ensure
that we cover the full breadth of solutions available.

- We do offer an expedited review process for Apps that are unlikely to reach the top of the queue in their
category area for some time - this is particularly the case in popular areas such as mental health Apps,
Diabetes, Asthma, COPD, Sleep etc - and this enables newer Apps to gain an ORCHA score and presence
on our platforms without having to wait for increased user downloads or the review team to move through

the queue sufficiently to pick them up.
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Anexo II. Fluxo de trabalho da plataforma ORCHA “Estadio 2 -

Atribuicio de um nivel para revisao”

There are a huge array of different types of health and care Apps available with an equally wide array of functionality and sophistication. At
ORCHA we believe that just because an App offers more functionality it doesn’t mean it is automatically better than a functionally simple
App. Apps that for example simply provide information and guidance - similar to health ‘leaflets’ - can be very useful in certain circumstances
and this isn’t impacted by their relative functional simplicity.

Apps in this area are also focused on a wide array of areas. Some are clearly health focused and within that are often targeting specific
conditions or diseases, others however are more general and many are actually focused on wellbeing rather than health. A focus on wellbeing
would include areas such as exercise and fitness and diet and these Apps are really important and offer really valuable support in the
maintenance or improvement of overall wellbeing which is crucial for overall health.

- Against this very varied backdrop, having a one size review process does not work and it is important that the review itself is responsive to
the type (in terms of focus and functionality) of the App in question.

- It is for this reason that we developed the ORCHA App Classification system which categorises Apps in one of 5 Levels (0-4) based on
their area of focus and their functional capabilities. The more ‘health’ focussed and functionally rich an App is the higher its Level and the
more areas of investigation are enabled in relation to it.

- Very simple wellbeing focused Apps (typically LO or L1) are not for example assessed based on their clinical assurance because they are
not really delivering a clinical solution. Level 4 Apps on the other hand are at the top end in terms of focus and functionality and are often

required to establish compliance with other regulatory environments such as medical device regs or the equivalent in other jurisdictions.

The Orcha Levels are as follows:
Level 0 - Simple Wellbeing
These apps are designed to support general wellbeing and have limited feature sets and don’t collect any data. Because they are not health
focussed and do not collect data we only assess their compliance in the User Experience domain.
Level 1 - Advanced Wellbeing
These apps are focussed on general wellbeing but they can collect data and they are likely to have a number of more advanced features.
Because they are not health focussed we only assess their compliance in the Data and Security and User Experience domains.
Level 2 - General Health
These apps are focussed on general health. They may collect data and they may have a number of more advanced features. Where they collect
data we assess their data use policies and compliance with relevant standards. Because they are health focussed we also assess their compliance
in the Clinical Effectiveness as well as the User Experience domains.
Level 3 - Condition Management
These apps can be focussed on general health or supporting specific health conditions. They may collect data and they may have a number of
more advanced features. Where they collect data we assess their data use policies and compliance with relevant standards. Because they are
health focussed we also assess their compliance in the Clinical Effectiveness as well as the User Experience domains.
Level 4 - Regulated
These Apps can be focussed on general health or specific conditions and contain advanced and complex features that are subject to formal
regulation. Where they collect data we assess their data use policies and compliance with relevant standards. Because they are health focussed

we also assess their compliance in the Clinical Effectiveness as well as the User Experience domains.
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Anexo III. Fluxo de trabalho da plataforma ORCHA “Estadio 3 -

Identificacao de funcionalidades”

As part of our evaluation of an Apps Level, we also capture all of the Apps key functions and features. We have over 14 features that
we regularly check for and we are constantly updating this as App develop new features and functions. The Functional assessment also
dynamically changes the lines of enquiry that our Reviewers follow during the Review proper again to ensure that the assessment is as
tailored to the type of App as possible.

The functional capabilities all become filterable search elements in the myriad ORCHA App Finders, allowing all users to tailor their
searches appropriately to find Apps that actually do the things that they want support around.

General Information - LO: The App provides general information or guidance

Alerts and Notifications - LO: The App provides alerts and notifications relevant to its area of focus

Social Support Networks - L.1: The App has its own or provides access to social networks relevant to its area of focus

Wellbeing Tracking - manual or automatic - L.1: The App allows you to record relevant wellbeing information either manually or
automatically using connected Apps or devices

Goal setting and gamification - .1: The App allows you to set health and wellbeing related goals and may support games and challenges
around achieving that

Environmental Data - L1: The App provides information about air quality, pollen levels and related data

Service Signposting - L.2: The App provides links and suggestions for local or national services that are relevant to its focus area
Health Tracking - manual or automatic - L.2: The App allows you to record relevant health information either manually or automatically
using connected Apps or devices

Data Sharing - L.2: The App allows you to share information in the App with others or other Apps/Systems

Carer Support - L.2: The App provides features that help those caring for others

Online Appointments - L.2: The App allows you to make appointments with health and care professionals using online booking
Personal Health Record - I.3: The App allows you to create a personal health record

Remote Clinical Monitoring - I.3: The App allows the remote monitoring of certain health data by health and care professionals

Online Prescriptions - L4: The App allows you to order and manage prescriptions online

Online Consultation - L.4: The App supports online consultations with health and care professionals

Treatment Support - L4: The App provides support in the management of specific conditions and the related treatments

Automated Guidance - L4: The App uses the data it has to provide automated advice and guidance about your health
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Anexo IV. Fluxo de trabalho da plataforma ORCHA “Estadio 4 —

Dominios de revisao”

We look at an Apps compliance with standards, guidance and best practice in three distinct areas or
domains. These are Data and Security, Clinical Assurance and User Experience. Each of these Review
Areas has been designed by relevant experts and consists of a series of objective (Yes/No) questions
which should be capable of being answered by our Reviewers from information in the App, on the
relevant App Store or on a supporting website. If our Reviewers cannot find evidence to support an
answer from these sources they will assume that the App is not compliant with or capable of satisfying
the relevant requirement.

There are often cases where an App is in fact capable of satisfying particular requirements but that this
is not made clear in any obvious publicly available place. In these circumstances Users are left with
uncertainty as to the real position and our view is that in this circumstance they should proceed with
caution.

- Data Privacy: This Review Domain looks at what information an App collects from you, what it does
with that information and how secure is its handling of that data. For some Apps this is only a minor
issue as they don’t gather much information. Other Apps can gather lots of very personal and sensitive
information and for these it is important to know how they go about handling this.

- Clinical Assurance: This review area looks at what evidence there is that there is a suitably qualified
professional or organisation behind the App or that it has been endorsed, accredited or underwritten by
such an individual or organisation. It also assesses what evidence there is around user testing and the
effectiveness of the App in terms of claimed health benefits. The higher the Level of the App and the
more sophisticated its functions, the more crucial this becomes.

- User Experience: This Review Area looks at how an App has been designed to support the overall user
experience. This includes its availability on both primary platforms, how customisable the App is, how
well it caters for end users with different capabilities and needs — such as visual or other impairments —
how content is managed, how well supported the App is and what it costs. This area also looks at overall

User Reviewscores from both platforms.
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Anexo V. Fluxo de trabalho da plataforma ORCHA “Estadio 5 -

Pontuacao”

This analysis results in an overall ORCHA score which is built up from the answers to each of the
questions in the three Review Domains. Some questions earn positive points and some earn negative
points. The ORCHA Score aims to deliver a meritocratic evaluation with all Apps being treated equally
and fairly irrespective of their current popularity or the financial position of their Developers.

Any score below 65% would indicate that an App has some issues that users should investigate further

prior to using this App. Scores below 45% indicate that an App has considerable issues or challenges

and in its current form is potentially unhelpful or unsafe.

Anexo VI. Fluxo de trabalho da plataforma ORCHA “Estadio 6 -

Notificaciao e publicacao ao programador”

The final stage of the process is Developer notification and publication stage. When the review is
complete, we send a notification to the relevant developer/publisher giving them an opportunity to
preview the Review ahead of its publication. This gives them an opportunity to highlight any obvious

errors or issues before we release the Review onto all our platforms. Once the notification period has

expired, we publish the Review on all our platforms.

Anexo VII. Fluxo de trabalho da Plataforma ORCHA “Estadio 7 —

Revisao da publicacio, monitorizacio e gestio”

All our reviews will remain valid until a new version of the App is produced. If a new version is not
produced within 18 months of the current version, we mark the relating to the App as 'Out of Date' and
the ORCHA App Score will start to degrade at the rate of 5% per month.

If the Developer implements a new version of this App we will automatically detect this via the relevant
App Stores and we will mark the current review as being related to an old version of the App on all our
platforms. The new version of your App will go back into the queue for a Re-Review and we will in time

undertake this.




