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Context - PhD project

TransmUral alLied healthcare Pathway

• Aim:

➢ Address allied healthcare needs

➢ Transition from hospital to home

➢ Multidisciplinary transitional care interventions
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Why is TULIP needed?

• Aging population

• Rising prevalence of multimorbidity (38% of adults globally)

• Fragmented care across settings

➢ Avoidable readmissions

➢ Poorer outcomes

➢ Substantial healthcare and societal costs
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TULIP planning

• 2023-2024: Needs assessment

➢ Systematic reviews

➢ Qualitative studies

• 2025-2026: Implementation and evaluation
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Meta-analysis on cost-effectiveness

• Are multidisciplinary transitional care interventions cost-effective compared 

to usual care?

• Are the health benefits of MTCI “worth” their additional costs?
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Type of studies included

• Economic evaluations conducted alongside RCTs assessing the effectiveness of 

multidisciplinary transitional care interventions

• Many challenges!
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Different challenges

• Developing RQ

• Search strategy (database search, screening, etc.)

• Data extraction

• Quality assessment (risk of bias)

• Data preparation (harmonization of cost-effectiveness estimates from individual studies)

• Meta-analysis

• Generation of cost-effectiveness acceptability curves (CEAC)

• Interpretation (High between study heterogeneity)
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Guidance from different papers
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Guidance from different papers
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Issues with these papers

• ISPOR paper provides general guidance

➢Remains very vague overall

• Bagepally et al. propose creative solutions for harmonizing data

➢But no code is provided so it remains difficult to implement

• Huge gap remains for risk of bias assessment and between study 

heterogeneity
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Development of a tutorial paper

• Step by step guidance for each step

• Clear recommendations for risk of bias assessment and heterogeneity

• Annotated R code for

• Currency conversion

• Harmonizing data (scenario’s from Bagepally et al.)

• Performing meta-analysis

• Generating CEACs
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Quality assessment

• Many people use the CHEERS 2022 statement

• A set of guidelines for reporting health economic evaluations to ensure 
they are transparent and useful for decision making

• Not designed for risk of bias assessment!

• More recently developed: the ECOBIAS checklist

• Identify and assess the risk of bias in health economic evaluations

• More suitable
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ECOBIAS - advantages

• Comprehensive 22 items checklist addressing various potential biases such as:

• No treatment comparator bias (no comparator included)

• Limited scope bias (restricted perspective)

• Cost omission bias (not all relevant costs included)

• Selective reporting bias (only favorable results reported)

• Etc.

• Each item is straightforward to assess
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ECOBIAS - issues

• How to provide an overall risk of bias score at the study level?

• How to integrate this score with the interpretation of the pooled results?

• In the literature, researchers use different thresholds (50, 70, 90%)

• Sensitivity analyses are rarely performed. Risk of bias scores are only 

reported…
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Our approach for now

• Comprehensive scoping review of the literature

• How do authors of meta-analyses of health economic evaluations assess 

and incorporate risk of bias and heterogeneity in the interpretation of 

their findings?

• Aim: practical recommendations to improve the consistency, transparency, 

and reproducibility

Cost-effectiveness meta-analysis| November 2025



Outcomes to extract from individual studies

• Costs in intervention and control groups

• Effect: Quality of life OR Quality-Adjusted Life Years (QALYs)

• Measured through self-reported questionnaires pre-post intervention OR 

extracted from health records

Cost-effectiveness meta-analysis| November 2025



Costs

• Healthcare perspective = direct healthcare costs 

• Examples: hospital bills, doctor's visits, surgeries, prescription medications, and 

diagnostic tests.

• Societal perspective = direct healthcare costs + non-direct

• Productivity loss: Wages lost by patients or caregivers who are unable to work due 

to illness or injury

• Informal caregiving: The economic value of unpaid care provided by family 

members and non-professionals.
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Effect: QALYs

• Captures both the quantity of life (how long a person lives) and the quality of 

life (how good that life is)

• One year lived in perfect health = 1 QALY

• 10 years lived with a quality of life of 0.5 = 10 x 0.5 = 5 QALY
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Conversion of QALYs

• Many studies report quality of life (QoL) and not QALYs

• Mapping algorithms exist to convert QoL into a utility score

• Utility score = QoL score ranging from 0 to 1

• Conversion of utility score into QALY assuming a linear increase:

QALY = (Utility_scorefollow-up - Utility scorebaseline /2) x Follow-up time
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Considerations

• Many QoL questionnaires exist

• Many algorithms to convert these QoL scores into QALYs

• Difficult to provide standardized guidance in our tutorial

• Source of heterogeneity
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Currency conversion

• Conversion to USD $ (most recent year)

• Consumer price indices (CPI): adjusts for inflation within same country

• Purchasing power parities (PPP): adjusts for differences across countries (cost 

of living)
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CPI and PPP conversion formula

• Ref: reference year (e.g., 2025)

• Reported = reported year in the individual study

• Target = target currency (i.e., USD $)
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CPI and PPP conversion formula

• For the tutorial, we provide an R code to do this calculation
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How to calculate cost-effectiveness?

• INB – Incremental net benefit

• Other option would be the incremental cost-effectiveness ratio (ICER)

• More difficult to interpret
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INB

INB = (K x ΔE) - ΔC 

K: Willingness to pay threshold (i.e., max amount a health system is willing to 

pay to increase QALY of 1 unit)

ΔC= Costintervention – Costcontrol

ΔE= Effectintervention – Effectcontrol

➢Positive INB = cost-effective intervention
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Meta-analysis plan

1. Calculate the INB per study separately

2. Pool the different INBs

3. The final result is in USD$ with a confidence interval
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Challenge 1

How to calculate the uncertainty around each individual INB?
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Some solutions
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INB - Formulas

• INMB = (K x ΔE) - ΔC 

• VARINB= K2 x VARΔE – VARΔC – 2 x K x COVΔEΔC

????

Not always reported…
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Option 1 – Web Plot Digitizer

ΔC

ΔE

ΔC

ΔE
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Option 1 – Web Plot Digitizer
ΔE ΔC

Compute (co-)variance
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Option 2 – Monte Carlo Simulations

• Simulate ΔC and ΔE with variances reported in articles

• QALYs: Normal distribution 

• Costs: Gamma distribution
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Option 2 – Monte Carlo Simulations

• Simulate ΔC and ΔE with variances reported in articles

• QALYs: Normal distribution 

• Costs: Gamma distribution

• 1000 x simulations = dataset with 1000 x ΔC and ΔE => compute COVARIANCE
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Option 2 – Monte Carlo Simulations

• This only works if the correlation between cost and effect is known, which is 

rarely the case

➢Otherwise, it is also possible to assume that the covariance equals 0
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Option 3 – No variances available

• Imputing the variance of a similar study (similar income level, similar region, 

similar ICER/INB)

• Varimputed = [Varreferent / meanreferent] * meanimputed
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Final dataset
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Meta-analysis
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• In the tutorial article, we will provide the R code to generate such forest plot



Challenge 2

But what about K?
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Remember

INB = (K x ΔE) - ΔC 

K: Willingness to pay threshold (i.e., max amount a health system is willing to 

pay to increased QALY of 1 unit)

Each country has its own K threshold! Big source of heterogeneity
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Bagepally et al.

• Country-specific K for each INB

• Maybe not the best option…
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Solution

• Perform many meta-analyses with different values of K

• Plot the results on a graph where policymakers from different countries can 

see what the probability of cost-effectiveness is for their situation

• 21 meta-analyses with K= $ 5000, $ 10000, $ 15000, …, $100000
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Plot CEAC curves

• Plot the results on a graph where policymakers from different countries can 

see what the probability of cost-effectiveness is for their situation

• In the tutorial, we will provide the R code to generate these curves
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Challenge 3

How do we interpret these results?
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Interpretation of pooled results

• Grading of Recommendations Assessment, Development and Evaluation 

(GRADE) approach

• Certainty of evidence rather than solely focusing on statistical significance 

• 5 criteria

• Certainty level ranges from “very low” to “high”
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GRADE

1. Overall risk of bias (more than 50% high-risk-of-bias studies?)

2. Consistency (of the effects across studies, evaluated with the I2 statistic)

3. Precision (width of confidence intervals)

4. Directness (evidence obtained from different populations)

5. Publication bias (funnel plots, Egger’s test)
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GRADE assessment - challenges

• Overall risk of bias: How?

• Consistency: Usually very high heterogeneity…

• Precision: wide confidence intervals because of skewed costs…

• There is no clear GRADE guidance for cost-effectiveness meta-analysis!
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In our previous meta-analysis

• Overall risk of bias: We used the RoB 2 tool combined with CHEERS

• Consistency: We systematically downgraded the certainty level

• Precision: instead of looking at the confidence intervals we looked into cost-

effectiveness-probabilities and downgraded when these were <80%
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Sources of heterogeneity - stratification

• Patient populations

• Country income level

• Variability of the interventions (when not a drug intervention)

• Different contexts (healthcare systems)
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Next steps

• Scoping review on risk of bias assessment and heterogeneity

• Complete R scripts for each step

• Deadline for the tutorial end of March 2026
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Usability and implementation of 
methodological tutorials

A three-step test interview study
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Research question

• What is the practical value of methodological tutorials for HTA and 

applied clinical researchers and what are facilitators and barriers to 

their implementation in day-to-day research practice?
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Participants

• Researchers (PhD students, assistant professors, associate professors, 

professors) with an interest in health economic evaluation

• Not expert in statistical programming (in R)
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Procedure

• We provided an example tutorial to participants (an R tutorial on trial-

based economic evaluations)

• Participants performed the tutorial in front of us, while thinking out loud

• We then conducted a semi-structured interview on their experiences with 

the tutorial, and their recommendations for improving future tutorials
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Additional semi-structured interviews

• Authors that had cited the tutorial we used for the experiment

• Insight into how they adapted the tutorial to their own data
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Thematic analysis

1. Familiarization with the data

2. Initial coding

3. Theme identification

4. Review and refinement of themes

5. Defining and naming themes

6. Integration of themes into a coherent narrative
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• Excel

Theme identification

Cost-effectiveness meta-analysis| November 2025



• 20 participants

• 17 in the Netherlands, and 3 in Thailand

• The majority reported being beginners or unfamiliar with R (82%) and 

economic evaluations (88%)

Results - participants
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• Theme 1: Getting in and getting it to run

• Theme 2: Understanding and making sense of what tutorials teach

• Theme 3: Adapting and applying tutorials in practice

Results – qualitative synthesis
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• Beginners struggled with installation, file access, and navigating the software 

environment

• Managing errors and uncertainty during code execution requires informal 

support from colleagues, online searches, or generative AI tools

Theme 1: Getting in and getting it to run
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“I don’t know how to interpret these conflicts that appear in the console. I’m not 

sure whether everything is correct or whether something needs updating. In a 

normal situation, I would just ask ChatGPT what it means.” (Participant #5)

“What I liked was that the tutorial first explained the theory and then moved to 

the practical part. I could link the two very easily, which was really helpful. The R 

code itself was also straightforward…clicking the green button and running it was 

not difficult.” (Participant #4)

Example quotes
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• Clear language, well-commented code, and justification of methodological 

choices increased confidence

• Matching their outputs to the manuscript figures 

• Trust in the authors of the tutorial

Theme 2: Understanding and making sense 
of what tutorials teach
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“For concepts like utility values or QALYs […] It would help to include a small box 

explaining the most common terms, so I understand them in your context and not 

just whatever definition Google gives me […] Explaining the ten most important 

concepts would be very valuable.” (Participant #1)

“It was very easy to run the analysis, but to interpret the results…[I would need 

additional information]” (Participant #3)

Example quotes
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• Adapting the code to own data = substantially more difficult than completing 

the tutorial itself

• Hesitant to modify scripts without guidance

• Despite these challenges, participants valued tutorials as efficient learning 

tools and useful starting points for applied research

Theme 3: Adapting and applying tutorials 
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“I would recommend it [this tutorial] to people who have good background knowledge, so 

they understand what happens in each step and can integrate the statistics […]. They don’t 

necessarily need a health economics background […] a background in epidemiology is fine, I 

think.” (Participant #14)

“After reading this article and completing the tutorial, I would still need to study more 

the theory behind. If I had to run a trial-based economic evaluation […] I would find this 

[the tutorial] super useful […] but at my level I still need a better grasp of the concepts 

because I am not fully understanding what I’m doing in R.” (Participant #5)

Example quotes
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• What do you think of methodological tutorials?

• Who do you think should use – or should not – use them?

• Do you have any recommendations for making them more accessible?

I am curious…
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