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Os servicos de Saude do Futuro.

Que abordagens para além da cama do doente?

Luis Velez Lapéo, Habil., PhD, MSc

Assomada, Santiago Norte, 11 de Novembro 2017
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FACTORES DETERMINANTES DA SAUDE DE UM INDIVIDUO:
Pistas para reorganizar o Sistema de Saulde

- Qualidade/Eficacia dos Servicos de Saude Producéo

- Politicas de Prevenc&o (e.g. vacinacao, rastreios) dos Serylgos
de Saude

- Estilo de vida: o que se come, bebe, respira, ..~ Determinantes

- Ambiente fisico e social/salutogenia Exdgenos

- Estrutura Genética /perfile a nascenca Determinantes

- Mudancas genéticas adquiridas Endbdgenos




Fragilidade dos sistemas de saude

A SAUDE E UM FACTOR IMPORTANTE NA
DINAMICA DA ECONOMIA: “THE WHITE ECONOMY”

sosibine BOAMNEY M
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A ORGANIZACAO MUNDIAL DA SAUDE RECONHECE OS
SISTEMAS DE INFORMACAO COMO PARTE DOS
“BUILDING BLOCKS” DA SAUDE

The WHO Health System Framework

System Building Blocks Overall Goals / Outcomes

SERVICE DELIVERY

LEADERSHIP / GOVERNANCE

HEALTH WORKFORCE ACCESS IMPROVED HEALTH
(level and equity)
COVERAGE
INFORMATION
RESPONSIVENESS
MEDICAL PRODUCTS, 5 i
VACCINES & TECHNOLOGIES SOCIAL & FINANCIAL RISK
GUALITY PROTECTION
FINANCING SAFETY
IMPROVED EFFICIENCY
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FACTO #2: OS COMPORTAMENTOS DAS PESSOAS ESTAO
A LEVAR AO AUMENTO DAS DOENCAS CRONICAS

Projected Growth in Population with Chronic Conditions
2013-2025

s History of stroke
History of heart attack

w=Cardiovascular disease

— Disbetes

w——ypertension

w— Arthritis

wwwDyslipidemia

= = Total US population
Asthma

Percent growth {relative to 2013)
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FACTO #3: AUMENTO DO DEFICIT DE PROFESSIONAIS
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FACTO #4: AS DOENCAS CRONICAS JA REPRESENTAM
CERCA DE DOIS TERCOS DOS CUSTOS DA SAUDE

AUMENTO
1980 » $245 000 Million
an average of $1,066 per person DE 700 X
2001 » $1.4 000 000 Million

an average of $5,039 per person

2011 » $2.8 000 000 Mllion

an average of $9,216 per person

Fonte: Heffler et al. Health Affairs, March/April 2002.
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FACTO #5: OS HOSPITAIS NO FUTURO TERAO POUCAS CAMAS, SERAO
MAIS FLEXIVEIS, ADAPTAVEIS E SEM PAREDES

* Flexibilidade
« Agilidade
« Adaptabilidade

» Elasticidade

« Versatilidade

» Conversibilidade

* Modularidade

* Generalidade

« A prova do Futuro!

L
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PAPERLESS — Sem Papel
WIRELESS - Sem fios

WALL LESS — Sem Paredes

camas




NEW KAROLINSKA SOLNA: JA TEM CAMAS A MAIS!

Jm_ Nya Karolinska Solna

STOCKHOLMS LANS LANDSTING
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REVOLUCAO DIGITAL

Depois da revolucao agricola, industrial, e eléctrica/motor de combustao
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A evolucéao tecnoldgica poderater um
impacto muito importante na saude... —
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..PARA PASSAR DE UM SISTEMA REACTIVO PARA

UM SISTEMA PRO-ACTIVO

Base de um novo paradigma de servigos de Saude — Regides Sanitarias

$1

THMT
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g M‘ fl'urr’um

Home Care

Residential Care

Assisted
Lrving

Skilled
Mursing Facility

$10 $100
Cost of Care / Day

The Continuum

of Care

$1,000 $10,000

Fonte: INTEL, 2010




COMO ORGANIZAR NOVAS FORMAS DE ACOMPANHAR
OS DOENTES CRONICOS EM CASA?

Ambient Assisted Living — Project COST AAL APELLE - European Union

Internet Door Sensor

Infrared Sensor

EUROPEAN MinilPC and
COMMISSION . )
Base Station

Pression Fonte: Lap&o et al. Enhanced Living Environment Business Models in
Sensor Healthcare: Examples from across Europe, 2016
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SOCIEDADE EM MUDANCA

!

TRANSFORMACAO DIGITAL DOS SERVICOS DE SAUDE

- Quadro Conceptual -

Tecnologias Digitais {2

Gestao/Conhecimento Capacitac;éo dos
dos Processos Profissionais
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POTENCIAR OS NOVOS EQUIPAMENTOS QUE AGILIZAM
AS CAPACIDADES DOS PROFISSIONAIS DE SAUDE
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COMO VAO ESTES SERVICOS FUNCIONAR NA REALIDADE?

Quantos minutos necessita um doente cronico do medico por semana? Més?
Sera que trabalhar assim é mesmo mais eficiente e seguro?

ety

Central /@
server 4
Secure data) € '\ /
center \ \ /




QUE IMPACTO ESPERAMOS TER COM A INTELIGENCIA
ARTIFICAL NOS SERVICOS DE SAUDE?

Watson Collaboration, Computer Augmented Critical Human Behavior in Healthcare

INSIGHTS

MEDICINE

Big data meets public health
Enabling ecosystems: data, insights, solutions Human well-being could benefit from large-scale data if large-scale noise is minimized

IBM Watson Health Cloud By Muin J. Khoury® and For nongenomic associations, false alar
HIPAA-enabled, standards-based, scalable John P. A. Toannidis® due to confounding variables or other bi
are possible even with very large-scale st
ies, extensive replication, and very stm
signals (9). Big Data’s strength is in find

assneiations. not in showine whether th

n 1854, as cholera swept through Lon-

AT don, John Snow, the father of modern ep-
ideminloev. nainstakinelv eenmied the

Insights Data Solutions
Cognitive & Structured & Unstructured |BM & Ecosystem @
R Koo p Solutions IBM Watson @/EMWatson

How "IEMWatsonHealth is empowering patients and transforming
healthcare: ibm.co/1akWPWg

Medical data
is expected
to double

every 73 days
by 2020.

Fonte: Khoury & loannidis, Big data meets public health, Science. 2014

|BM Watson Health
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QUE POTENCIAL PARA O BIG DATA NA SAUDE?

Exemplo de um fim de semana com cartbes do BBVA

SPRING SPREE — spending patterns in spain.during easter 2011 ; ® o 0 »
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https://www.youtube.com/watch?v=8J3T3UjHbrE

QUE POTENCIAL PARA O BIG DATA NA SAUDE?

Exemplo de um fim de semana com cartdoes do BBVA

SPRING SPREE
spending patterns in spain during easter 2011
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https://www.youtube.com/watch?v=8J3T3UjHbrE

Inovacdo em Saude Internacional

OS SISTEMAS DE INFORMACAO PODEM DESEMPENHAR
UM PAPEL IMPORTANTE NA SAUDE EM AFRICA

The Future of Healthcare in Africa, Economist Intelligent Unit, 2012

11:06

4 =
THE FUTUREOF £
HEALTHCARE /' \. ) Smmm——

IN AFRICA:
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COLABORAGCAO PARA A DEFINICAO DE UM ROTEIRO
ESTRATEGICO PARA A TELESSAUDE NA CPLP

Art.igo Original

Plano Estrategico de Cooperagio em Saude na CPLP

Roteliro estratégico paraa telessaude na CPLP:
diagnéstico e l)rioridades para o desenvolvimento da telessatide

Strategic roadmap for telehealth in CPLP:

diagnosis and priorities for the development of telehealth

LuisVelez Lapao, PhD, MSc

Global Health a.n.dTerdm] Medicine, Instituto de I‘Llfl!‘lle & Iﬂedic'l:l.aTrn]:riml HMT,
Universidade Nova de Lishoa, Lishoa, Portu.ga].

Tz lapao(@ihmt wnl pt

P e i T, e o) e i g A strafegic roadmap for
‘ felehedlth in the community
A of Portuguese-speaking counfries

Francisco Campos, MD, PhD
Fundacio Oswaldo Cruz Fioaruz, Brasil

by Luis Velez Lapao,' Paulo Ferrinho,’ Luiz Ary related to research and collaborative Network of National Health Institutes
Messina,” Augusto Paulo Silva,? Felix Rosenberg”  discussion. However, this potential is far (Rede de Institutos Nacionais de Saude
Luiz Eduardo Fonseca,’ Paulo Buss,? Regina from fully realised, and many opportunities Piblica—RINSP) and the International
Ungerer® and Frandisco Campos® for cooperation may still be leveraged. Netwaork for the Education of Health

Distant rural areas can benefit enarmously Technicians (Rede Internacional de
The health agenda within the from these services. Educacdo de Técnicos em Salde—RETS).
Community of Portuguese-Speaking
Countries (Comunidade dos Paises de Lingua  The development of a strategic roadmap The more developed experiences of
Portuguesa—CPLP) was strengthened in focusing on the use of new technologies Brazil and Portugal, and the more recent

# # & TheIntemational Policy Canfre for Inclusive Growth | Peliey in Focus

ITHMT

Instituto de Higiene ¢ Medicina Tropical
UNIVERSIDADE DE LISBOA




PROJECTO TELEMEDICINA EM ANGOLA

Contribuir para a estratégia de Municipalizacdo — segunda opiniao
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NOTICIAS DESPORTO TELEVISAD RADIO RTPPLAY
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DESENHO DE NOVOS SERVICOS DE CUIDADOS
FARMACEUTICOS NA INTERNET Phermecrs

Qual o valor clinico e economico? Que barreiras a inovacéo?

Chronic
Physicians /

(GPs) and PROCESSES \ Patients

other health Information behavior
technologies

professionals

METODO DADER

 Service Monitoring and related parameters recording
» Support for communication with patients and other stakeholders

* Revalidation of medicine prescriptions

Gregorio et al. Human Resources for Health 2014, 12:58
http/mww.human-resources-health.com/content/12/1/58 m HUMAN RESOUR
11 FOR HEALTH

RESEARCH Open Acce

A scenario-planning approach to human resource
for health: the case of community pharmacists in

B Pl s para 4 T Jodo Gregorio', Afonso Cavaco™ and Luis Velez Lapao'

e Y mueew = FCT T
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UM ASPECTO CENTRAL ESTA NA LIGACAO DOS
PROFISSIONAIS DE SAUDE COM AS PESSOAS
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TELESSAUDE PARA GESTAO DO MEDICAMENTO

Novos dados fisiologicos
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Digital Healthcare Empowering Eurapeans 261
R Comnet etal (Eds.)
a7 © 2015 European Federation for Medical Informatics (EFMI).
rar 11 %4 This article is published online with Open Access by 10S Press and distributed under the terms
of the Creative Commons Attribution Non-Commercial License.
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Online Pharmaceutical Care Provision:
Full-Implementation of an eHealth Service
Using Design Science Research

Jodo GREGORIO™', Angela PIZARRO?, Afonso CAVACO", Rolf WIPFLI®, Christian
LOVIS, Miguel MIRA DA SILVA®, Luis Velez LAPAO*

™

e “WHO Collaborating Centre for Health Workjorce Policy and Planning. Instituto

F iy H U G @ “ c M DT de Higiene e Medicina Tropical, Universidade Nova de Lisboa
Rua da Junqueira, 100 Lisboa, Pormgal

s —L P Ui B Gl i ns i) et s i el " Research Institute for Medicines and Pharmaceutical Sciences. Faculdade de

oo i Farmcia da Universidade de Lishoa, Portugal

© Hopitaux Universitaires de Genéve, Switzerland
senico. Lishoa Portueal




LEVANDO A SERIO O DESAFIO DA IMPLEMENTACAO

18 Factores Criticos de Sucesso

Resource Primary Enabl ' n SerVice

anre‘mu’on cligltcmnge Oyment

veuew Planc & 18 Critical

18

Business  Legal 8 sec success factors

conditions

plan
—l!
\ T4V g Mah

3 . Service ' procurement
User monitoring 17
friendliness Telemedicine 16

Stakeholdur E
: , 15 service Legal & sec.
involvemen', Soars

6 ence best” Run 12
Privacy
P eOpI e awareness IT & eHeaith

‘ 13 infrastructure
Patient 14

centeglness Legal & sec.

Cultural guidelines
readiness

Leadership

Strategy and management
Organisation and management
@ Legal and security
@ Technology and market
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O CASO DA TELECARDIOLOGIA PEDIATRICA NO CHUC

E um verdadeiro exemplo do que é o desafio da telemedicina: tempo (de 1998 até
hoje), tecnologia, plano de negdécio sustentavel, organizacéo e capacitacao dos
profissionais.

A telemedicina funciona porque esta completamente integrada nos servicos (Dr.
Castela, Centro Hospitalar Universitario de Coimbra).

Total de teleconsultas de 23 429 (2014)

Vila Real

PortQ

3708799
3406 Aveirg
891 Coimbga
26882 Sao Paulo ,r
2112
1878
(jl‘365 Lisboa |\Castelo BIghsh]
123
5 697 856

DD O O v Vv D Praia
QT < &N &N &N &N
RN S Mindelo

Luanda
Fonte: E. Castela 2015 Benguela
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PROJECTO OSYRISH/FCT — SAUDE PUBLICA

Investigando como Desenhar de um Artefacto para melhor apoiar a gestao e
controlo de infeccdes hospitalares

Figure 65. Prevalence of antimicrobial use (percentage of patients receiving antimicrobials) in acute
care hospitals, ECDC PPS 2011-2012

Patients on

antimicrobials (%) )
3 <30 t
3 30 to <35

B3 35 to <40
W 40 to <45
. =45 ¢

3 Not included ; ,5
2

Non-visible countries
3 Liechtenstein
3 Luxembourg
=3 Malta

*PPS data representativeness was poor in Austria, Croatia, Czech Republic, Estonia, Norway and Romania and very poor in
Denmark and Sweden.

Fonte: WHO five Moments to reduce Hospital Infections
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COMPREENDENDO AS MELHORES PRATICAS!

Hospitais de Genebra, Uppsala & Karolinska

- r 3
- 1

Besk endast efter Overenskommelse
[ Ring alltid pa porttelefonen




E PORQUE E QUE OS PROFISSIONAIS “NAO TEM TEMPO”?

Observacao de Enfermeiros e Médicos (por actividade)

Soma do tempo por actividade - Enfermeiros

Faz tarefas indiferenciadas
Procura/recebe/Presta informacdo verbalmente \ 0:00:40

Faz tarefas indiferenciadas | 0:01:50 Manuseamento de fluidos e secrecdes corporais

Contacto telefonico interno de colega/outro servigo do hospital § 0:02:28
8o/ ¢ pital | Recolha de sangue
Manuseamento de fluidos e secregdes corporais JJ 0:03:31

Procura/recebe/Presta informacdo verbalmente
Recolha de sangue [ 0:08:53

Utiliza computador para consultar informacio [l 0:11:15
E

screve apontamentos/Faz registos, EDHSUHE rocessos em pa EI 0:12:37
- p [Fat registos/ P papel [

Contacto directo com o doente

Em transito

Supervisdo de interno festagiario
Assiste a cuidados prestados por outro profissional/colega [ 0:14:43

Soma do tempo por actividade - Médicos

Prepara equipamento médico [ 0:17:51

@putador para consultar informagao

Reunido de passagem de turno/visita clinica [J 0:17:53 Avaliagio academica de interno

Falar ao telemdvel 0:20:11
— Pausa

Prepara medicacio/material de penso [N 0:22:3

Assiste a cuidados prestados por outro profissional/colega

Insere registos/pedidos material ou andlises no S | o:24:03 Vai sair/Saiu da unidade

Reunido de passagem de turno/visita clinica

0:01:45
0:10:16
0:14:22
0:14:24
0:16:48
0:17:24
0:25:06
0:25:D
0:31:52
0:36:06
0:44:11
0:55:08

1:11:26

Vai sair/Saiu da unidade [ 1:05:09
Contacto directo como doente | 2:34:50

@os/pedidos material ou analises no S|

1:38:11

0:00:00 0:14:24 0:28:48 0:43:12 0:57:36 1:12:00 1:26:24 1:40:48 1:53:12 2:09:36 2:24:00

0:14:24  0:43:12 1:12:00 1:40:48 2:09:36  2:38:24  3:07:12  3:36:00
MULTITASKING
Profissionais Frequen Valid
observados cy Percent Frequen Valid
Servco X Valid Enfermeiro 79 59,8 Unidade onde decorreu observagdo cy Percent
Médico 53 40,2 Servico X Valid Nao 116 87,9
Total 132 100,0 Sim 16 12,1
IIn!;ELMIZ'I‘Hi iene ¢ Medicina Tropical Total 132 100,0




COMPREENDER A ORGANIZACAO DO TRABALHO NUM
TURNO DE ENFERMAGEM: SPAGUETTI DIAGRAM

IDlagrama movimento do Enfermeiro 2 (UCIP-HSFX) - Tarde U
|

- —

Secretariado

‘.
" | v
¢ |/l

\_~ Gabinete médico
==

e
—. ey O

Fonte: Gregorio et al. 2015
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ARTEFACTO “INTERNET OF THINGS” PARA APOIAR
OS ENFERMEIROS NA HIGIENIZACAO DAS MAOS...

Lapao et al. (2016) Using Gamification Combined with Indoor Location to Improve Nurses’ Hand Hygiene Compliance in an ICU Ward.
In Transforming Healthcare with the Internet of Things: Proceedings of the EFMI Special Topic Conference 2016 (Vol. 221,3). IOS Press

SERVER
Microsoft Azure

INTERFACE
HTML3, CSS, JavaScript

DATABASE
MS SQL Server, SQL

WEBSERVICE
C#, ASPNET

Mobile

Phone

Application
Java for

Android 0S5,
Estimote SDK
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NOVO PROJECTO...

HAlTool

o RERE, DESDE 1902
o

E }:t;;.' INSTITUTO DE HIGIENE E
¢~ MEDICINA TROPICAL
*iy 52 UNIVERSIDADE NOVADE LISBOA

A Toolkit to Prevent, Manage and Control Healthcare
Associated Infections in Portugal

@ = T Haitool v1.8 HSFX ©

[ O] D A~ | #£ Edit Padrio de Resisténcia | <

Promotores
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Resistentes/Positivo

Home GCL-PPCIRA Taxa de Resisténcia
MICRORGANISMO * | SERVICO
PRODUTO

ANTIBIOTICO Q Sensiveis/Negativo
Amicacina - 1
Ameaxicilina 2]
Amoxicilina+Ac. Clavulénico 1
Ampicilina 2}
Cefalotina 1
Cefotaxima 1
Ceftazidima 1
Cefuroxime-axetil 1
Cefuroxime-sadica 1
Ciprofloxacina 1
Ertapenem 1
Gentamicina 1
Levofloxacina 1
Marnnanam 1

Isolados

2]

Parceiros

CENTRO HOSPITALAR DI
LISBOA OCIDENTAL, E.PE

Intermédios

D O e o 0o o o 0o O & © O O

Consumo de Antibioticos rao de Resisténcia (Gréfico)

Dashboard do Paciente

Padrio de Resisténcia (Tabela)

M Resistente

W sensivel
Intermédio

W varidvel

Trimetoprim = Sulfametoxazo! Amicacina

Tobramicina

Amoxicilina

Produgzo de BLEA Amoxicilina+Ac. Clavulanico

Piperacilina+ Tazobactam Ampicilina
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SISTEMA DE INFORMACAO PARA APOIAR A DECISAO DO
MEDICO NA PRESCRICAO DE ANTIBIOTICOS..

Desenvolvimento em colaboragcdo com os Médicos part|C|pantes
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PROMOVENDO MELHORES SISTEMAS DE INFORMACAO DE

SAUDE PUBLICA: ARTIFICIAL INTELLIGENCE e GEOGRAPHIC

INFORMATION SYSTEMS para ajudar a gerir Epidemias: Maléaria, Dengue, ZIKA, etc

Colombia - Percent Change in Cumulative Zika Cases by Department

13 February - 26 March 2016

PDC - COLZIKA003D

Nicaragua

NAME
SAN ANDRES Y PROVIDENCIA
BOLIVAR
SUCRE
MAGDALENA
NORTE DE SANTANDER

Cumulative Cases
13FEB16  26MAR16
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E PRECISO POTENCIAR A REDE DE TELEMEDICINA DE
CABO VERDE: A CAMINHO DE UMA SAUDE CADA VEZ MAIS GLOBAL

* Inauguragao do novo centro de Telemedicina a 23 de Julho de 2015
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diz que quatro em cada

10 pessoas na Terra serio

africanas até 2100. Essa

mudanca demogrifica re-

quer actualmente investimentos
em satide e educagio para evitar
crises humanitérias potencialmen-
Le surpreendentes nesse futuro.

Maputo, 3

0 futuro é africano

mas deve ser preparado ja

M novo relatdrio da ONU

de hoje ¢ de amanhd tenham o
potenclal de transformar o con
nente, rompendo séeulos de clelos
de pobreza ¢ desigualdade”, de
outra forma o0 mundo corre o ris
¢o de criar instabilidade politica
perigosa ¢ inumeros desastres de
Direltos Humanos

Para Lella Pakkala, directora
regional do Unicel para Africa
Austral e Oriental, para preve
nir 1880, € necessario investir
urgentemente nos sectores da
educacio e da sande

“ALé 2030, investir em atencao
sanitdria e na proteccao a educa-
(a0 das criancas deve converter-
=8¢ em prioridade absoluta para
a Africa’, afirma Pakkala

De acordo com estimativas da
ONU, a populagéo total da Africa,

plicard até 2050, chegando a 2
mil milhoes de pessoas. - |)\\
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A UNIVERSAL TRUTH:

NO HEALTH WITHOUT
A WORKFORCE
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WHO PANORAMA 2017

POLICY AND PRACTICE

The contribution of eHealth and mHealth to improving the
performance of the health workforce: a review

Luis Velez Lapao', Gilles Dussault’

1clobal Health and Tropical Medicine, Instituto de Higiene e Medicina Tropical, Universidade Nova de Lisboa, Lisbon, Portugal

Corresponding author: Luis Velez Lapao (email: luis.lapao@ihmt.unl.pt)

ABSTRACT

Intreduction: eHealth and mHealth are technologies that allow
services to be extended closer to patients, in pursuit of the
objectives of Health 2020: a European policy framework and
strategy for the 21st century and of the Global Strategy on Human

Resources for Health: workforce 2030. As Europe faces increased

Aarmand far haalh cargirae diie v ampainm annilatinme Ficinn

Results: Few high-gquality studies were found. Most studies
focused on the utilization of text messaging (SMS) for patient
behavior change, and some examined the potential of mhealth
to strengthen health systems. We also found some limited

literature reporting effects on clinical effectiveness, costs, and
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