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Decision question

• What is the most cost-effective combination of sensitivity and specificity for a risk 
factor test above which all patients should be screened for coeliac disease? 

• What is the most cost-effective testing strategy? 

• Stratified by age group (adults and children <16 years old) 

• Over a lifetime horizon and from the perspective of the England & Wales NHS.



Model 
• Decision tree/cohort Markov model



Inputting parameter estimates - 
Excel

Pros Cons

Can see estimates produced, good to give 
a sense check

Formulae are hidden

Visually pleasing Errors easily produced



Inputting parameter estimates - R

Pros Cons

Can clearly see all formulae being used Can’t automatically see resulting estimates 



Generating transition probabilities - 
Excel

• Excel worksheet showing probabilities of developing subfertility, osteoporosis or Non-Hodgkin’s Lymphoma 
(NHL) for coeliac disease patients on a Gluten Free Diet (GFD) at different ages. 

• Can explicitly see estimated probabilities alongside parameters.
• Stored in a worksheet in excel file so easily accessible.



Generating transition probabilities - 
R
• In R, transition matrices are actual matrices, rather than rows of individual probabilities 
• transition_matrices <- array(dim = c(n_samples, n_cycles, n_states, n_states),
                               dimnames = list(NULL, NULL, state_names, state_names))
• One transition matrix for each sample and each cycle. 



Generating transition probabilities - 
R

• Subfertility data stored in separate CSV file, not as transparent as having all data in one excel file. 
• Data often provided in excel files so this is a limitation of using R



Cohort simulation - Excel

In Excel, need to be careful with transition probabilities that differ by age. 



Cohort Simulation - R
cohort_vectors <- array(dim=c(n_tests, n_samples, n_cycles, n_states),  
                        dimnames=list(t_names, NULL, NULL, state_names))
 

Few short lines of code compared to whole sheet of probabilities



Cohort Simulation - R
• Although, not automatically visible, R’s View() function can be used directly to explore cohort simulation.
• Not as easy to format tables to look nice, as in Excel. 



Generating transition probabilities 
and cohort simulation - Comparison

• Transition matrices in R better to manage more complex tasks (such 
as age-dependent transition probabilities) due to use of higher 
dimensional arrays. 

• Learning curve in understanding matrices and loops.

• However, theory of Markov models (taught as matrices multiplied by 
vectors) translates more directly to R than to excel.



Conclusions
• Obvious challenges with switching to R:
• Learning code
• Understanding loops, matrices, functions etc.

• Negatives of R for cost-effectiveness modelling:
• Not as easy to visualize estimated transition probabilities and patient cohort to recognize 

potential errors
• Data often stored separately
• Not as widely used as excel so difficult when working with different teams without R expertise

• Positives of R for cost-effectiveness modelling:
• Code always clearly visible, easier to spot errors in that way
• Core pieces of code easy to adapt for different models
• More flexible when requirements are more complex
• Handy packages for plots etc. 
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