
  

A systema�c literature review (SLR) was conducted of published mapping 
algorithms across mul�ple disease areas used to predict EQ-5D (5L or 3L) 
u�li�es.  A classifica�on system was created that categorized the 
performance of mapping algorithms as either ‘Poor’, ‘Useful’ or ‘Ready to 
Use’ based on standard measures of performance. A database of the 
classifica�on (freely available) is available at www.r-s-s.com.  
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• To iden�fy all published mapping algorithms. 
• To classify the usefulness of mapping algorithms. 
• To provide a freely available database of the classifica�on system. 

We searched the available databases (including PubMed, Cochrane). We 
iden�fied common performance metrics of mapping algorithms (e.g., R2 
and Root Mean Squared Error (RMSE)).  We classify these using monte-
carlo simula�on methods and advocate a new classifica�on system using 
the popula�on distribu�on of the performance metrics of the form:  
  

Pr [(Ωj  > 0) |Λ, Ai] >∆ , for Λ ∈ {measures such as R2} 

Pr [(Ωj  < 0) |Λ, Aj] >∆ , for Λ ∈ {measures such as RMSE, MAE} 

Where, Ωj = ( 𝜃𝜃.𝑗𝑗
∗  -  �̂�𝜇), 𝜃𝜃.𝑗𝑗

∗   is an overall average performance metric and �̂�𝜇 
is an overall performance measure across algorithms and Ai is each 
algorithm. Based on this, algorithms are classified as ‘Poor’, ‘Useful/Use 
with Cau�on’ or ‘Ready to Use’. 
 

Table 1: Iden�fied Mapping Algorithms & Performance Metrics 

From a total of 556 iden�fied published mapping algorithms, 186 
publica�ons reported both R2 and RMSE values. The most common 
disease area was Oncology (22.04%) and Musculoskeletal (12.37%). 
35% of iden�fied algorithms were classified as red (‘Poor’), 38% were 
classified as amber (‘Use with Cau�on’) and 27% were classified as 
green (‘Ready to Use’). The ‘usable’ algorithms were considered as 
performing at either above or below average (the expected mean 
es�mate of the metric of interest). 

Figure 1: Classifica�on tree for mapping algorithms 
iden�fied from 186 publica�ons. 

Table 2: Example of Urogenital Mapping Algorithm 
Classifica�on (using 3 algorithms) 

Following the classifica�on tree (Figure 1) and Table 2, 2 out of 3 
mapping algorithms iden�fied in the Urogenital disease area were 
classified as ‘Poor’ and 1 out of 3 algorithms which reported both R2 
and RMSE values was classified as ‘Useful/Cau�on’. R2 and RMSE 
values were simulated at least 5000 �mes for each algorithm 
reported in Table 2. 

Classifica�on of mapping algorithms is feasible. A database of the 
classifica�on is provided at www.r-s-s.com which offers a rich 
source of structured informa�on on the use of mapping algorithms 
consistent with the guidance provided in NICE DSU TSD 22 (June 
2023). This will be a valuable resource updated regularly and freely 
available to academics and pharmaceu�cal companies for economic 
evalua�on.  
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Algorithms 
(Disease Area: 
Urogenital) 

Simulated 
R2 Value 
(Mean) 

Simulated 
RMSE Value 

(Mean) 

% of times 
simulated 
R2 ≥ mean 
estimate 

% of times 
simulated 

RMSE ≤ mean 
estimate Classification 

Algorithm I 0.271 0.148 7% 32% Poor 

Algorithm II 0.784 0.199 92% 13% Useful/Caution 

Algorithm III 0.371 0.111 18% 53% Poor 

  Publica�on details for Algorithms I, II, III reported in References. 
Disease Area Iden�fied Algorithms  

N = 186 
Mean R2 Value  

(SD) 
Mean RMSE Value 

(SD) 
Oncology 41 (22.04%) 0.645 (0.127) 0.108 (0.050) 
Mixed Disease Typesa 32 (17.20%) 0.739 (0.255) 0.032 (0.059) 
Musculoskeletal 23 (12.37%) 0.537 (0.212) 0.116 (0.118) 
Mental Health 21 (11.29%) 0.351 (0.136) 0.123 (0.061) 
Neurology 17 (9.14%) 0.473 (0.183) 0.145 (0.088) 
Chronic Disease 10 (5.38%) 0.518 (0.111) 0.112 (0.061) 
Central Nervous System 8 (4.30%) 0.468 (0.091) 0.137 (0.046) 
Rheumatology 8 (4.30%) 0.571 (0.089) 0.152 (0.044) 
Cardiovascular 6 (3.23%) 0.519 (0.124) 0.123 (0.069) 
Stomach & Bowel 4 (2.15%) 0.289 (0.165) 0.160 (0.122) 
Endocrine Disorder 4 (2.15%) 0.440 (0.156) 0.169 (0.050) 
Respiratory 3 (1.61%) 0.395 (0.069) 0.188 (0.037) 
Urogenital 3 (1.61%) 0.483 (0.361) 0.143 (0.052) 
Dermatology 2 (1.08%) 0.275 (0.063) 0.166 (0.046) 
Otherb 4 (2.15%) 0.425 (0.114) 0.083 (0.097) 

RMSE: Root Mean Square Error; SD: Standard Devia�on; aMixed Disease Types include different  
popula�ons with diseases such as chronic pain, injuries, cancer, or no disease; bincluding Hematology, 
Autoimmune, Sleep Disorder, Ophthalmology. 
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