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Making MCDA 'Shiny' With an Adaptive Support Tool for 
Healthcare Decision-Making: An Application in Broad Molecular 
Testing With R Shiny

Conclusion

The R Shiny MCDA tool facilitates systematic synthesis and transparent communication of information and preferences from different stakeholders; while 
fostering evidence-informed decision-making. The tool is intended to be user-friendly for both analysts and decision-makers. The systematic approach for 
including additional determinants besides health benefits and costs is an innovative approach to decision-making in broad molecular testing.
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Introduction

Reimbursement decisions about innovative, incrementally-developing 
medical technologies are notoriously challenging. These technologies 
commonly have limited and rapidly evolving evidence, an uncertain 
position in the care pathway1,  and may impact criteria beyond clinical-, 
and cost-effectiveness. 

Multiple-criteria decision analysis (MCDA) helps evaluate these often 
conflicting criteria. However, its use in current appraisal processes is 
scarce and needs more transparency2.

Aim: to develop an adaptive decision support tool that facilitates the 
use of MCDA in the decision-making process. 

Application: Broad molecular testing in oncology in the Netherlands. 
When can the narrow panel testing (SoC) be better replaced by a broad 
testing method?
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Abbreviations. MCDA: Multiple-criteria decision analysis; SoC: Standard of Care; WGS: Whole genome sequencing
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Methods

Software: R studio

Main packages: Shiny, shinydashboard, MCDA, ggplot2, dplyr

Audience: Framework of the Dutch Healthcare Institute

Intended users: Analysts (Scoping, Assessment) and Decision-makers 
(Appraisal).

Scoping Assessment Appraisal

-Decision problem

-Define PICO
-Necessity

-Feasibility

-Clinical benefit

-Cost effectiveness

-Other determinants/criteria

Criteria weighing

Criteria scoring

The tool will include: 

1) Data set template for users upload their own datasets. 

2) Set of defined functions for different MCDA and data visualization 
techniques. 

3) Code template with R markdown to implement the functions based 
on the analyst needs.

4) Web-browser interface that stores the scoring and weighing of the 
decision-maker.

Results

With the web-browser 
app, decision-makers can 
weigh and score the 
decision criteria. The 
figure (right) shows a 
possible weight 
appraisal.

Analyst can upload their 
data so that decision-
makers can navigate all 
available evidence. For 
our application, we show 
cost-effectiveness 
results4 (Figure below) 
and the scoring board in 
orange.
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Additional criteria: Feasibility, implications of diagnostic results, 
organization of laboratories, patient journey, and scientific spillover3 

The tool will include different ways to show the appraisal results. For 
our application, we show the results of the appraisal in a spider web 
(Figure below). The score and the weight of each determinant was 
multiplied (weight ×score) to compare the interventions.
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