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1. Background 

Decision analytic models (DAM) in health care are generally used to assess different interventions to 

determine which provides the best value for money 
[1]

.  These models explore both the costs and the 

benefits accrued by patients receiving the interventions and results are presented in terms of the 

incremental cost per benefit of the intervention under evaluation 
[2]

.  Whilst not all policy decision 

makers and reimbursement authorities conform to the same methodology 
[3]

, there has been a 

substantial growth in the use of incremental cost per quality adjusted life year (QALY) over the last 

two decades 
[4]

.  As the incremental QALY is the denominator in the outputs of the model, results 

can be sensitive to both the health state utility values (HSUV) used and the methods and techniques 

used to deploy these values within the model 
[5]

. 

 

The different components or stages involved in sourcing appropriate HSUVs (Figure 1) are rarely 

independent and the process is generally iterative and often challenging 
[6]

.  In addition to identifying 

an appropriate preference-based measure for the particular condition (Figure 1), and satisfying any 

associated reimbursement agency requirements, factors such as: the advantages (or disadvantages) 

of collecting utility evidence in randomised clinical trials and other sources 
[7]

, the potential need to 

use a mapping function to predict the required HSUVs 
[8]

, and satisfying the exact and often evolving 

health states used within the DAM all require consideration. 

 

Once the most appropriate HSUVs available have been identified, these may not match the 

requirements of the DAM exactly and analysts may then need to make a series of methodological 

decisions or assumptions related to the practicalities of using this evidence within the DAM.  These 

may include adjustments to account for age, gender or adverse events, evidence for the baseline or 

counterfactual (i.e. the trajectory of HSUVs for people who do not have a particular health condition 

or clinical event), estimate HSUVs for comorbidities (when a second health condition is present 

concurrently with the primary health condition), and characterising uncertainty appropriately (when 

using summary statistics sourced from different studies) (Figure 1). 

 

2. Existing recommendations on best practice 

2.1 Recommendations for decision analytic models 

Guidance on appropriate DAM approaches are available in the literature 
[1;2;9;10;11]

 and cover: the 

choice of model structure 
[12]

, measuring and estimating costs 
[13;14]

; identifying, reviewing and 

synthesising evidence on HRQoL 
[6;15]

,
 
and methods for characterising uncertainty

 [16]
.  In addition, a 
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number of checklist have been published over the years to encourage good practice in this area 

[1;2;9;17;18]
. 

 

It is worth noting that there are issues where best practice can be defined and issues for which 

countries may have legitimately different preferences (such as the use of public or patient 

preferences).  Both the US Panel on Cost-effectiveness in Health and Medicine, and the UK National 

Institute for Health and Care Excellence (NICE) have developed guides with a view to standardising 

the methodological approaches in health technology appraisals to facilitate comparability of 

submissions 
[19;20]

.  However, these and similar guidelines in other settings do not provide detailed 

guidance on good practice for HSUVs other than stating a preference for a particular preference-

based measure (e.g. EQ-5D), source of evidence (e.g. patient), methodology (e.g. time trade-off) and 

source of preference-weights (e.g. general population or patient), or specifying a specific output 

form the models (e.g. cost per QALY).   

 

2.2 Recommendations for health state utility values 

A series of technical support documents commissŝŽŶĞĚ ǀŝĂ NICE͛Ɛ DĞĐŝƐŝŽŶ SƵƉƉŽƌƚ UŶŝƚ ŝŶ ϮϬϭϬ 

provide some recommendations of good practice when using HSUVs 
[6;21;22;23]

 and a recent textbook 

provides an up to date review of preference-based measures of health 
[24]

. 
 
More recently, their use 

in DAMs has formed the focus of two ISPOR task force reports 
[7;8]

.  The first describes a framework 

for collecting HSUVs within clinical studies and covers a broad spectrum from early planning of 

requirements, inclusion in clinical trial protocols, the advantages and design of alternative sources 

such as prospective and cross-sectional observational studies, statistical analyses and reporting 

standards 
[7]

.  The second provides recommendations relating to conducting high quality mapping 

studies involving HSUVs and includes: good practices for the selection of datasets used to obtain the 

mapping function, model selection and performance assessment, the use of results (including 

characterising variability and uncertainty appropriately), and reporting standards 
[8]

. 

 

3. Standardising good practices 

Good practice recommendations and checklists have evolved over time to address the 

developments in methodological research and the needs associated with the increasing complexity 

of DAMs.  Consequently there is no common source that covers the state of the art 

recommendations across the full spectrum of considerations associated with the use of HSUVs 

informing DAMs and there are still areas where recommendations for good practice are absent.  The 
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result of this is there is no standardisation across current practice and policy decisions informed by 

the results from these models may be suboptimal.  

 

The articles in this special issue provide a comprehensive compilation of the most robust 

recommendations in this area and are intended as a reference source for state of the art evidence 

on good practice across the full spectrum of needs associated with HSUVs that inform DAMs. 
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Figure 1: The iterative process involved in identifying, analysing and using health state utility values used in decision analytic models 

 



6 

 

Disclosure statement 

This article is published in a special edition journal supplement wholly funded by Takeda 

Pharmaceutical International AG, Zurich, Switzerland. 

 

Acknowledgement 

The authors would like to thank Prof Jon Karnon, PhD of The University of Adelaide and Dr Andrew 

Lloyd, Phd of Bladen Associates Ltd for their editorial review.  

 

  



7 

 

REFERENCES 

                                                           
1
 Gold MR, Panel on cost-effectiveness in health and medicine. Med Care 1996;34(12,Suppl.):DS197-9. 

2
 Drummond MF, Sculpher MJ, Claxton K, Stoddart GL, Torrance GW. Methods for the economic evaluation f 

health care programmes. Oxfor University Press; 2015. 
3
 Barbieri M, Drummond M, Rutten F, Cook J, Glick HA, Lis J, Reed SD, Sculpher M, Severens JL. ISPOR Good 

Research Practices Economic Data Transferability Task Force. What do international pharmacoeconomic 

guidelines say about economic data transferability? Value in Health 2010;13(8):1028-37. 
4
 Teja T, Michael C. Skills of the Trade: The Tufts Cost-Effectiveness Analysis Registry. Journal of Benefit-Cost 

Analysis. 2012;3(1):1-9. 
5
 Ara R, Brazier JE. Populating an economic model with health state utility values: moving toward better 

practice. Value in Health. 2010 Jul 1;13(5):509-18. 
6
 Papaioannou D, Brazier J, Paisley S. NICE DSU Technical Support Document 9: the identification, review and 

synthesis of health state utility values from the literature. University of Shefflield. 2011 Oct. Available from 

http://www.nicedsu.org.uk 
7
 Wolowacz SE, Briggs A, Belozeroff V, Clarke P, Doward L, Goeree R, Lloyd A, Norman R. Estimating health-

state utility for economic models in clinical studies: an ISPOR Good Research Practices Task Force Report. 

Value in Health. 2016 Oct 31;19(6):704-19. 
8
 Wailoo AJ, Hernandez-Alava M, Manca A, Mejia A, Ray J, Crawford B, Botteman M, Busschbach J. Mapping to 

Estimate Health-State Utility from NonʹPreference-Based Outcome Measures: An ISPOR Good Practices for 

Outcomes Research Task Force Report. Value in Health. 2017 Jan 31;20(1):18-27. 
9
 Eddy DM. Technology assessment: the role of mathematical modeling. Assessing medical technologies. 

1985:144-75. 
10

 Weinstein MC, O'brien B, Hornberger J, Jackson J, Johannesson M, McCabe C, Luce BR. Principles of good 

practice for decision analytic modeling in health-care evaluation: report of the ISPOR Task Force on Good 

Research PracticesͶModeling Studies. Value in health. 2003 Jan 1;6(1):9-17. 
11

 Caro JJ, Briggs AH, Siebert U, Kuntz KM. Modeling good research practicesͶoverview a report of the ISPOR-

SMDM modeling good research practices task forceʹ1. Medical Decision Making. 2012 Sep 1;32(5):667-77. 
12

 Brennan A, Chick SE, Davies R. A taxonomy of model structures for economic evaluation of health 

technologies. Health economics. 2006 Dec 1;15(12):1295-310. 
13

 Young TA. Estimating mean total costs in the presence of censoring. Pharmacoeconomics. 2005 Dec 

1;23(12):1229-42. 
14

 Lee CY, Wand MP. Variational methods for fitting complex Bayesian mixed effects models to health data. 

Statistics in medicine. 2016 Jan 30;35(2):165-88. 
15

 Kaltenthaler E, Tappenden P, Paisley S. Reviewing the evidence to inform the population of cost-

effectiveness models within health technology assessments. Value in Health. 2013 Aug 31;16(5):830-6. 
16

 Briggs AH. Handling uncertainty in cost-effectiveness models. Pharmacoeconomics. 2000 May 1;17(5):479-

500. 
17

 Husereau D, Drummond M, Petrou S, Carswell C, Moher D, Greenberg D, Augustovski F, Briggs AH, Mauskopf 

J, Loder E. Consolidated health economic evaluation reporting standards (CHEERS) statement. Cost 

Effectiveness and Resource Allocation. 2013 Mar 25;11(1):6. 
18

 Drummond MF, Jefferson TO. Guidelines for authors and peer reviewers of economic submissions to the 

BMJ. The BMJ Economic Evaluation Working Party. BMJ: British Medical Journal. 1996 Aug 3;313(7052):275. 
19

 Sanders GD, Neumann PJ, Basu A, Brock DW, Feeny D, Krahn M, Kuntz KM, Meltzer DO, Owens DK, Prosser 

LA, Salomon JA. Recommendations for conduct, methodological practices, and reporting of cost-effectiveness 

analyses: second panel on cost-effectiveness in health and medicine. Jama. 2016 Sep 13;316(10):1093-103. 
20

 Guide to the methods of technology appraisal 2013. Available from nice.org.uk. accessed 30
th

 Nove 2016. 
21

 Longworth L, Rowen D. NICE DSU technical support document 10: the use of mapping methods to estimate 

health state utility values. Sheffield: Decision Support Unit, ScHARR, University of Sheffield. 2011 Apr. 
22

 Brazier J, Longworth L. NICE DSU technical support document 8: an introduction to the measurement and 

valuation of health for NICE submissions. NICE Decision Support Unit, London. 2011 Aug. Available from 

http://www.nicedsu.org.uk 
23

 Ara R, Wailoo AJ. NICE DSU Technical Support Document 12: The use of health state utility values in decision 

models. 2011. Available from http://www.nicedsu.org.uk 



8 

 

                                                                                                                                                                                     
24

 Brazier J, Ratcliffe J, Salomon J, Tsuchiya A. Measuring and valuing health benefits for economic evaluation. 

OXFORD university press; 2016 Nov 10. 


