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RPM:
“a mode of health 
care delivery that 
gathers and 
integrates patient 
data outside of 
traditional health 
care settings, 
allowing providers 
to track, assess, 
and engage 
patients regardless 
of location” 

Context
Remote Patient Monitoring (RPM): Context and Challenges

Casale PN et al. The Promise of Remote Patient Monitoring. Am J Med Qual 2021; 36: 139–144.
Azevedo S, Rodrigues TC, Londral AR. Domains and Methods Used to Assess Home Telemonitoring Scalability: Systematic Review. JMIR mHealth uHealth 2021; 9: e29381. 2

Fail to meet the expectations
Remote care proliferated in the 
pandemic, but preference for hospital-
based returned post-restrictions.

Struggle to scale up
Programs struggle to overcome pilot 
phases. Most initiatives engage few 
patients and are limited in scope.

Expensive to implement
High setup and operating costs hinder 
adoption for both public and private 
providers.

Lack standardisation
No standard approaches for implementation, 
monitoring, or evaluation; traditional HTA 
have drawbacks in RPM assessment



Assessing RPM is 
complex and fragmented 

Angelis A, Kanavos P. Towards a Robust Methodological Framework for the Application of MCDA in the Context of Health Technology Assessment. Pharmacoeconomics 2016; 34: 435–446.
Hogervorst MA et al. Reported Challenges in Health Technology Assessment of Complex Health Technologies. Value Heal 2022; 25: 992–1001. 3

Context
Health Technology Assessment (HTA) for RPM

Traditional HTA is static 
and narrowly focused

Uncertainty and change 
complicate assessment 

Stakeholder engagement 
is often lacking
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Must capture all value 
aspects of remote care 

Ongoing HTA fosters 
continuous improvement

Incorporate stakeholder 
perspectives and goals
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perspectives and goals

To develop an actionable tool that aligns
continuous program monitoring with evaluation
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Phase 2: Build the multidimensional management dashboard (MMD)

Phase 3: Implement the multidimensional management dashboard

Phase 1: Structure RPM value dimensions and indicators

SBI-MD
Structuring, Building and Implementing a Multidimensional 

Dashboard with Stakeholders, Business Intelligence and 
Multicriteria Decision-aiding

Proposed Approach
A Stepped Approach Towards MMD Implementation
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Proposed Approach
Methodological Setting

Business intelligenceMCDA

• Value modelling through MACBETH (Bana e Costa, 

De Corte and Vansnick, 2016)

• Model structuring:

Value interrelations analysis (Rodrigues et al., 2017; Vitacca and 

Vitacca, 2019)

Composite indices and criteria (Bana e Costa, 2012; Greco et al., 

2019)

• Value function reconciliation (Kirkwood and Sarin, 

1980; Corner, 1994)

• MCDA classification (Bana e Costa et al., 2012; 

Figueira et al., 2023)

• Indicator selection (Miranda et al., 2024)

• DataViz format pre-set selection (Ignatenko et al., 

2022)

• Dashboard user-adjusted weighting (Kasparian and 

Rolland, 2012)

• System usability assessment (Brooke, 1996)

Stakeholder participation

• Collaborative Value Modelling (Vieira et al., 2020) 

• MACBETH-voting (Mateus et al., 2017)

• Decision conference, Delphi, interviews, nominal group 

technique, questionnaires, workshops, …



Phase 1: Structure RPM value aspects Phase 2: Build MMD Phase 3: Implement MMD

VALUE TREE and CLASSES

PROBLEM STRUCTURING

VALUE ASPECTS

MEASURES and REFERENCES VALUE MODELLING

DASHBOARD PROTOTYPE

VALIDATED DASHBOARD

DASHBOARD GO-LIVE

USER TRAINING

USABILITY ASSESSMENT

DATA WORKSPACE

INDICATOR VISUALISATIONS
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Application case
Building an MMD for monitoring and evaluating an HF RPM program

❖ Heart failure (HF) telemonitoring at Hospital de Santa Maria (HSM), Lisbon, Portugal

❖ Structuring and building an MMD prototype for the tactical and strategic management of 

the HF telemonitoring program

7



o Non-invasive telemonitoring program for HF patients 

with reduced left ventricular ejection fraction

o Mature program, operating since 2017, with a stable 

clinical team

o However, lack of resources and exclusive dedication 

limit patient enrolment (around 40 patients)

o 5 decision-makers – cardiologists from HSM
8



Phase 1: Structure RPM value aspects Phase 2: Build MMD Phase 3: Implement MMD

VALUE TREE and CLASSES

PROBLEM STRUCTURING

VALUE ASPECTS

MEASURES and REFERENCES VALUE MODELLING

DASHBOARD PROTOTYPE

VALIDATED DASHBOARD

DASHBOARD GO-LIVE

USER TRAINING

USABILITY ASSESSMENT

DATA WORKSPACE

INDICATOR VISUALISATIONS

9



Phase 1: Structure RPM value aspects

VALUE TREE and CLASSES

PROBLEM STRUCTURING

VALUE ASPECTS

MEASURES and REFERENCES

4 DIMENSIONS, 36 KPIs, 8 CASE-MIX PARAMETERS
Departing from Miranda, R. et al. Unlocking Continuous Improvement in Heart Failure Remote 

Monitoring: A Participatory Approach to Unveil Value Dimensions and Performance Indicators. Telemed. 
e-Health (2024) doi:10.1089/tmj.2023.0560.

• MIN. ACCEPTABLE: lowest level of 
performance considered satisfactory.

• TARGET: an attainable “good performance” 
within the program.

Proposed measure Min. acc. Target

11 CRITERIA
Costs to be assessed separately.
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Phase 2: Build MMD

VALUE MODELLING

DASHBOARD PROTOTYPE

DATA WORKSPACE

INDICATOR VISUALISATIONS

Aggregated KPIs New data 
structure

DataViz 
formats

32 DATAVIZ SETS
24 KPIs + 8 case-mix parameters

ONLINE 
QUESTIONNAIRE

CDB WORKSHOP
Resulted in 5 prototype 
reports:

• Case-mix, 8 visuals
• Access, 7 visuals
• Clinical asp., 9 visuals
• Acceptability, 6 visuals
• Costs, 6 visuals
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Phase 2: Build MMD

VALUE MODELLING

DASHBOARD PROTOTYPE

DATA WORKSPACE

INDICATOR VISUALISATIONS

Descriptor of performance Performance levels

4 DINTS, 4 MODELS -> RECONCILE

17



Phase 2: Build MMD

VALUE MODELLING

DASHBOARD PROTOTYPE

DATA WORKSPACE

INDICATOR VISUALISATIONS

RECONCILIATION
• Value functions: “delta” 

function fit
• Value scales: ranking, 

avg, max, min, MD
• Weights: reconciled 

ranking, mode 
judgement, avg weight

A UNIFIED VALUE MODEL
PKs validated reconciled functions/scales, discussed a criteria ranking, provided new 

judgements to adjust weights and defined achievement classes.
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o Processes must be clear and practical – crowded agendas and limited dedicated 

attention span

o During MMD development, stakeholders reflect about the program and may 

identify areas for improvement

o While developing KPIs, stakeholders refine measures and references, facilitating 

value modelling

o Ex-ante decision interviews are demanding for DAs, but streamline the decision 

conference

o User-adjusted weights provide a strong tool for fostering stakeholder discussion

Conclusions
Key Messages
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THANK YOU!
ANY QUESTIONS?

Rafael Miranda

Centro de Estudos de Gestão do Instituto Superior Técnico (CEGIST), 

University of Lisbon

rafaelpiresmiranda@tecnico.ulisboa.pt

https://www.linkedin.com/in/rafaelpiresmiranda/

mailto:rafaelpiresmiranda@tecnico.ulisboa.pt
https://www.linkedin.com/in/rafaelpiresmiranda/
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