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Abstract
Systematic literature searches were conducted to identify studies that conducted statistical mapping to predict EQ-5D utilities or responses from any source instrument and reported the estimated algorithms in sufficient detail to allow other researchers to use them to predict EQ-5D in other studies. Ninety studies reporting 121 mapping algorithms met the inclusion criteria. The studies estimated EQ-5D utilities from 80 source instruments. All but two studies included direct utility mapping to predict EQ-5D utilities, while 20 studies (22%) conducted response mapping to predict responses to each EQ-5D domain. Seventy-two studies (80%) explored ordinary least squares regression and 16 (18%) used censored least absolute deviations (CLAD) models. The details of the studies identified are made available in an online database, which will be updated regularly to enable researchers to easily identify studies that can help them to estimate utilities for economic evaluation.
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Introduction
Estimation of quality-adjusted life-years (QALYs) for economic evaluation requires data on health-related quality of life on a preference-based “utility” scale that captures preferences about the values of different health states on a scale from one (perfect health) through zero (death) to negative values (states worse than dead). Although several such preference-based quality of life measures have been developed, EQ-5D (EuroQoL) is the most commonly used [1] and some health technology assessment organisations (including the UK National Institute for Health and Care Excellence, NICE [2]) specifically request that EQ-5D is used in all economic evaluations submitted to them to ensure comparability between studies.
Since many studies collect data on non-preference-based measures of quality of life or clinical symptoms, but not EQ-5D, there is substantial demand for mapping algorithms that use statistical analyses to predict EQ-5D responses or utilities from responses or scores on other measures. Although other reviews of mapping studies have been conducted previously [3–8], at least 40 studies have been published since even the most recent study [7] was conducted and many older studies are also omitted from these previous reviews. An up-to-date, publicly-available database of mapping studies would help researchers to identify studies mapping between the instruments of interest, which is currently difficult, as there is no specific Medical Subject Headings (MeSH) term, several different terms used in the literature (e.g. mapping, mapped, crosswalk and regression) and many studies are published only as discussion or conference papers. It is also often difficult to identify studies extending the results of previous mapping studies by refining model specification, conducting external validation or developing tools to estimate predictions. This study therefore aimed to conduct a structured literature review identifying studies mapping to EQ-5D, which will be updated regularly and made publicly available.

Review
Methods
Systematic literature searches were conducted to identify all studies mapping to EQ-5D. Medline (via Pubmed), the Centre for Reviews and Dissemination (CRD, http://​www.​crd.​york.​ac.​uk/​crdweb) database (which includes DARE, NHS EED and HTA) and the Health Economists’ Study Group website (http://​www.​hesg.​org.​uk) were searched in December 2012 and in July 2013 using key words that included “EQ-5D” alongside “mapping”, “mapped”, “crosswalk” or “transfer to utility”. The EuroQoL Reference Search (http://​www.​euroqol.​org) was searched in April and July 2013. The reference lists of previous systematic reviews of mapping studies, estimation of utilities or use of mapping in health technology assessment [3–8] were also reviewed. EMBASE was not searched due to resource constraints and as most studies that are in EMBASE but not Medline comprise conference abstracts that are less likely to report coefficients for mapping models. Studies meeting the following inclusion/exclusion criteria were included:

                  	Conduct statistical mapping (including, but not limited to, regression analyses) to predict EQ-5D utilities and/or responses from any source instrument. Studies using judgement mapping (in which researchers, experts or patients make judgements about how EQ-5D items relate to those on the source instrument) were excluded. Studies that simply reported the mean EQ-5D utility for different subgroups categorised by the source instrument were excluded unless such data were specifically reported with the intention of being used for mapping.

	Report algorithms or coefficients in sufficient detail that other researchers can use them to predict EQ-5D utilities and/or responses in other studies.

	No restrictions by publication date or status were imposed providing that the article was available in English.

	Papers validating an existing mapping algorithm or developing tools to estimate predictions were identified and linked to the source study in the online database but were not counted as separate studies unless they also estimated new mapping models not reported previously. Similarly, early versions of articles (e.g. conference or discussion papers) meeting inclusion criteria were not counted separately unless they presented additional mapping algorithms; instead such studies are linked to the final version in the online database.

	Valuation studies directly estimating health state valuations (e.g. using visual analogue, time trade-off or standard gamble) rather than EQ-5D were excluded.




                
Data were extracted on: citation details; the source instrument(s); the clinical area (classified using ICD-10 chapter headings); the number of paired observations of EQ-5D and source instruments used to estimate mapping models; and the types of statistical model/method evaluated. Where necessary, authors were contacted for clarification or additional information. All model types/specifications evaluated were recorded, regardless of which were considered to fit the data best or had coefficients reported. In the narrative review, key statistics are presented either by paper or by mapping algorithm, where a mapping algorithm is defined as prediction of EQ-5D from one source measure (or set of measures) to EQ-5D using a given dataset. For simplicity, mapping algorithms reported in the same paper that map from the same source instrument to the same target instrument are counted only once, regardless of how many different model specifications were explored or presented. A study mapping from SF-12 to EQ-5D and from SF-36 to EQ-5D using both ordinary least squares (OLS) and Tobit regression is therefore counted as two mapping algorithms (one from SF-12 to EQ-5D and one from SF-36). To simplify data extraction, no quality assessment was conducted.

Results
Ninety studies reporting 121 mapping algorithms met inclusion criteria. Fourteen other identified studies were excluded as they did not report regression coefficients [9–22]. Full details of all included studies are available at: http://​www.​herc.​ox.​ac.​uk/​downloads/​mappingdatabase. The number of studies published each year has increased substantially (Figure 1) over the past 15 years from one study per year in 2000–2003 to 17 studies in 2012 and 2013. The steepest increases occurred in 2009 and 2012, which follow the publication of the 2008 NICE methods guide endorsing mapping in the absence of directly measured EQ-5D [23] and the technical support document giving guidance on mapping methodology [24].[image: A12955_2013_Article_1209_Fig1_HTML.jpg][image: A12955_2013_1209_Fig1_AuthorVersion.jpg]
Figure 1
                          Number of mapping papers by year of publication.
                        




                
All but two [25, 26] of the 90 included studies used some form of direct utility mapping, in which a statistical model predicts EQ-5D utility. Twenty studies (22%) [25, 27–39] estimated response mapping models (also known as “indirect” mapping), in which EQ-5D responses for each of the five domains are predicted using categorical regression techniques (e.g. multinomial logistic regression) or cross-tabulation, thereby giving mapping models that can be used with any EQ-5D tariff.
Seventy-two studies (80%) evaluated linear models assuming Gaussian residuals (e.g. OLS), of which 35 (39%) studies evaluated only linear models, and 37 (41%) evaluated these alongside other specifications. Fourteen studies (16%) used Tobit models and 16 (18%) used censored least absolute deviations (CLAD) to allow for censoring. Generalised linear models (GLM) were used in eight studies (9%) and two-part models (such as those where one model predicted the probability of having perfect health and a second predicted utility conditional on having imperfect health) were used in nine studies (10%). Three studies did not clearly state their methods, while 40 used more than one model type.
Various other model specifications were also evaluated, including: latent class or mixture models [40–43]; spline or locally piecewise regression [43, 44]; fractional polynomial regression [45, 46]; generalised least squares [47, 48]; fractional logit [27, 33]; random-effects or mixed models [33, 49]; and median regression [50]. Dakin et al. [27] developed a three-part model, which comprised a multinomial logit to predict the probability of having perfect health or having severe problems on any domain (N3), followed by two models predicting utility conditional on having moderate problems, or on having severe problems. Rowen et al. obtained visual analogue scale valuations and responses on different questionnaires and used OLS to map each instrument to visual analogue and then onto one another [51]. van Hout et al. also explored non-parametric cross-tabulation and a psychometric scaling approach, which uses item response theory to implement response mapping [38]. Richardson et al. [52] used geometric mean squares, which allows for the error in both the source and target instrument and ensures that models are logically coherent [19]. Among the studies excluded from the review due to not reporting sufficient information to estimate predicted EQ-5D utility, two used Bayesian probability networks [10, 18]; this technique gave models with extremely good prediction accuracy, although it is unclear whether it is practical to publish such algorithms for use in other studies.
Eighty different source instruments (including combinations of two or more instruments or subscales) were mapped to EQ-5D. The Health Assessment Questionnaire (HAQ) was the most commonly mapped source instrument (15 models; Table 1). Thirteen models estimated EQ-5D utilities from SF-6D, SF-12 or SF-36 and a further 12 mapped from one of the European Organization for Research and Treatment of Cancer (EORTC) quality of life questionnaires. Eight source further instruments were each mapped in more than two studies (Table 1). In total, 33 models (27%) mapped from generic (rather than condition-specific) measures, in contrast to 63% of the studies identified by Brazier et al. [3] and 10% of recent NICE appraisals using mapping [6].Table 1
                          Summary of the studies meeting inclusion criteria
                        


	 	Number (%) of mapping models

	Total
	121

	
                              Source instrument*
                            

	Barthel index
	3 (2%)

	28-joint disease activity score (DAS 28)
	3 (2%)

	Dermatology Life Quality Index (DLQI)
	3 (2%)

	European Organization for Research and Treatment of Cancer Quality of Life Questionnaire (EORTC QLQ), all variants
	12 (10%)

	Functional Assessment of Cancer Therapy (FACT), all variants
	5 (4%)

	HAQ (including modified HAQ and HAQ-DI)
	15 (12%)

	Modified Rankin scale (mRS)
	3 (2%)

	Numerical rating scale or visual analogue
	4 (3%)

	Parkinson’s Disease Questionnaire (PDQ-8 & PDQ-39)
	5 (4%)

	Short form variants (SF-6D, SF-12, SF-36)
	13 (11%)

	25-item Visual Functioning Questionnaire (VFQ-25)
	3 (2%)

	Other generic measures
	15 (12%)

	Other condition specific measures
	41 (34%)

	
                              Disease area
                            

	Cancer
	16 (13%)

	Cardiovascular
	11 (9%)

	Central nervous system
	12 (10%)

	Digestive system
	5 (4%)

	Eye conditions
	3 (2%)

	General population
	16 (13%)

	Mental health and behavioural disorders
	4 (3%)

	Musculoskeletal
	28 (23%)

	Respiratory system
	3 (2%)

	Skin
	3 (2%)

	Various
	14 (12%)

	Other
	6 (5%)

	
                              Sample size (number of observations in the estimation sample, including repeated measurements of the same patients)
	 
	< 200
	21 (17%)

	200-499
	16 (13%)

	500-999
	13 (11%)

	1000-4999
	27 (22%)

	5000-19,999
	19 (16%)

	20,000-99,999
	4 (3%)

	≥ 100,000
	2 (2%)

	Not clearly stated
	19 (16%)


*Numbers do not sum to the total as four studies predicted EQ-5D based on two instruments simultaneously (e.g. fitting a model predicting EQ-5D based on questions from both FACT and EORTC).



                
Sixteen mapping models (13%) were estimated on general population samples and 14 (12%) included mixed samples with a variety of conditions (Table 1). Twenty-eight studies (23%) were on musculoskeletal disease, which may, at least in part, be driven by the number of large datasets and NICE appraisals in this area. The remaining studies covered most ICD-10 chapters, although only two studies covered infectious disease and none examined haematological, obstetric or gynaecological conditions. Value in Health comprised the journal publishing the greatest number of mapping studies (20 studies) followed by Quality of Life Research (10 studies) and Medical Decision Making and Health and Quality of Life Outcomes (nine studies each). Many of the remaining studies were reported in disease-specific clinical journals.
The sample size used to estimate mapping models ranged from 48 to 134,269 observations, with median 1,167 and mean 6,069 (standard deviation: 17,289); 21 algorithms (17%) were estimated using < 200 observations (Table 1) and 16 (13%) used ≥10,000. For 19 mapping algorithms, the number of observations used to estimate mapping models was not clearly stated: generally as repeated observations of an unstated number of participants were included in the estimation sample.

Conclusions
The database of mapping studies available at http://​www.​herc.​ox.​ac.​uk/​downloads/​mappingdatabase (Additional file 1) provides researchers planning cost-utility analyses with an easy-to-access resource that helps them to identify mapping algorithms linking the instruments of interest. Details of any studies validating other mapping algorithms and any supplementary information downloadable from other sites, such as tools available to generate predictions, are also given. The database will be updated regularly as new studies are published and in the future may be extended to include studies mapping to other measures and/or extract data on additional fields if funding becomes available. The database may help with study identification in future reviews of utility estimation in specific disease areas and for reviewers and editors assessing the novelty of a new mapping algorithm. The database may also be useful for researchers developing a new mapping algorithm or validating an existing one to avoid duplicate publication and identify best practice. Duplication of previous work appears to be common, with 49% of mapping models using a source instrument that had been evaluated in a previous mapping study, although some duplication may be appropriate if the relationship between instruments differs between disease areas or if the new study uses superior methods or data. For HAQ, for example, two studies used mixture models [41, 42], although the remainder used linear models with or without polynomial terms and/or random effects, and frequently generated very similar mapping models.
However, as with all studies, mapping models vary in quality and relevance to particular clinical problems. In particular, 17% of mapping models used < 200 observations and 39% of studies used OLS alone, which assumes that EQ-5D utilities are normally distributed with no ceiling effect, but often gives good prediction accuracy. Studies also varied substantially in prediction accuracy and in the completeness with which the estimation sample and model selection procedures were described. Researchers considering using a particular mapping algorithm in their study should review the quality of the study(ies) linking the instruments of interest (e.g. using [6]) and assess whether the sample(s) used in the development or validation of the algorithm in question encompasses the type of patients included in their study, to avoid extrapolating beyond the estimation sample [6]. At present, there is relatively little evidence on the extent to which mapping algorithms developed in one population generalise to another and general population samples may not provide sufficient observations with poor quality of life to accurately estimate utilities across the entire range. Sample size, availability of additional covariates and suitability of the algorithm to be used with secondary data may comprise additional considerations that may affect the choice of which algorithm to use in any given study.
By searching a wide range of databases up to early 2013, my review identified 90 studies, of which only 39 (43%) were identified in previous reviews. Most of the studies identified for the first time here were either published in 2011–2013 or were economic evaluations that also developed mapping algorithms. The main limitation of this review is that EMBASE was not searched; as result, some studies (e.g. conference abstracts) may have been missed. Furthermore, some studies reported only in the grey literature (such as reports for funders, NICE manufacturer submissions or conference papers) may have been missed. Coefficients may also be available from the authors for some studies that were excluded from the review on the grounds that the algorithms were not published in sufficient detail to allow them to be used in other studies.
The review also suggests that the more complex model specifications (e.g. response mapping or mixture models) are gaining in popularity and highlights a variety of model specifications that have been used in a small number of studies and warrant further investigation. Mixture models [41], response mapping and non-parametric cross-tabulation [38] may be particularly useful for allowing for the non-Gaussian distribution of utilities when the sample size is sufficiently large. Improvements to study reporting are also warranted: in particular, researchers should clearly report the number of observations included in the estimation sample and ensure that the full mapping algorithm is made available for other researchers to use. Finally, mapping should always be considered second best to direct EQ-5D measurement, since it introduces additional errors and assumptions: the existence of published mapping algorithms is no substitute for inclusion of appropriate utility instruments within clinical trials.


Acknowledgements
I would like to thank Oliver Rivero-Arias for helping with study identification, Alastair Gray for providing comments on the manuscript and Richard Edlin, Monica Hernández Alava, Seamus Kent, Mirella Longo, Louise Longworth, Jason Madan, Oliver Rivero-Arias, Jeff Richardson, Jeff Round, Aki Tsuchiya and Tracey Young for allowing me to cite their unpublished work.

References
1.
Rasanen P, Roine E, Sintonen H, Semberg-Konttinen V, Ryynanen OP, Roine R: Use of quality-adjusted life years for the estimation of effectiveness of health care: a systematic literature review.
                  Int J Technol Assess Health Care 2006, 22:235–241.CrossRefPubMed

2.
National Institute for Health and Clinical Excellence: Guide to the methods of technology appraisal 2013. 2013. Available at http://​www.​nice.​org.​uk/​media/​D45/​1E/​GuideToMethodsTe​chnologyAppraisa​l2013.​pdf (accessed 12th April 2013)
                

3.
Brazier JE, Yang Y, Tsuchiya A, Rowen DL: A review of studies mapping (or cross walking) non-preference based measures of health to generic preference-based measures.
                  Eur J Health Econ 2010, 11:215–225. 10.1007/s10198-009-0168-zCrossRefPubMed

4.
Round J: Capturing information loss in estimates of uncertainty that arise from mapping algorithms. Aberdeen: Presented at the Health Economics Study Group (HESG) meeting, Summer 2008; 2008.

5.
Mortimer D, Segal L: Comparing the incomparable? A systematic review of competing techniques for converting descriptive measures of health status into QALY-weights.
                  Med Decis Making 2008, 28:66–89.CrossRefPubMed

6.
Longworth L, Rowen D: Mapping to obtain EQ-5D utility values for use in NICE health technology assessments.
                  Value Health 2013, 16:202–210. 10.1016/j.jval.2012.10.010CrossRefPubMed

7.
Lin FJ, Longworth L, Pickard AS: Evaluation of content on EQ-5D as compared to disease-specific utility measures.
                  Qual Life Res 2013, 22:853. 10.1007/s11136-012-0207-6CrossRefPubMed

8.
Stein K, Fry A, Round A, Milne R, Brazier J: What value health? A review of health state values used in early technology assessments for NICE.
                  Appl Health Econ Health Policy 2005, 4:219–228. 10.2165/00148365-200504040-00004CrossRefPubMed

9.
Ades AE, Lu G, Madan JJ: Which health-related quality-of-life outcome when planning randomized trials: disease-specific or generic, or both? A common factor model.
                  Value Health 2013, 16:185–194. 10.1016/j.jval.2012.09.012CrossRefPubMed

10.
Borchani H, Bielza C, Marti Nez-Marti NP, Larranaga P: Markov blanket-based approach for learning multi-dimensional bayesian network classifiers: an application to predict the European quality of life-5 dimensions (EQ-5D) from the 39-item Parkinson’s disease questionnaire (PDQ-39).
                  J Biomed Inform 2012, 45:1175–1184. 10.1016/j.jbi.2012.07.010CrossRefPubMed

11.
Briggs AH, Bousquet J, Wallace MV, Busse WW, Clark TJ, Pedersen SE, Bateman ED: Cost-effectiveness of asthma control: an economic appraisal of the GOAL study.
                  Allergy 2006, 61:531–536. 10.1111/j.1398-9995.2006.01038.xCrossRefPubMed

12.
Chancellor JV, Coyle D, Drummond MF: Constructing health state preference values from descriptive quality of life outcomes: mission impossible?
                  Qual Life Res 1997, 6:159–168.CrossRefPubMed

13.
Choi HK, Michaud K, Wolfe F: Utility measures in rheumatic disorders.
                  Arthritis Rheum 2002, 46:S76.

14.
Chuang LH, Kind P: Converting the SF-12 into the EQ-5D: an empirical comparison of methodologies.
                  Pharmacoeconomics 2009, 27:491–505. 10.2165/00019053-200927060-00005CrossRefPubMed

15.
Clayson DJ, Briggs AH, Sculpher M, De Hert M: Mapping utility scores from the EQ-5D and SF-6D onto the schizophrenia quality of life scale.
                  Value Health 2004, 7:277.CrossRef

16.
Fryback DG, Palta M, Cherepanov D, Bolt D, Kim JS: Comparison of 5 health-related quality-of-life indexes using item response theory analysis.
                  Med Decis Making 2010, 30:5–15. 10.1177/0272989X09347016CrossRefPubMedCentralPubMed

17.
Kuspinar A, Mayo NE: Do generic utility measures capture what is important to the quality of life of people with multiple sclerosis?
                  Health Qual Life Outcomes 2013, 11:71. 10.1186/1477-7525-11-71CrossRefPubMedCentralPubMed

18.
Le QA, Doctor JN: Probabilistic mapping of descriptive health status responses onto health state utilities using Bayesian networks: an empirical analysis converting SF-12 into EQ-5D utility index in a national US sample.
                  Med Care 2011, 49:451–460. 10.1097/MLR.0b013e318207e9a8CrossRefPubMed

19.
Lu G, Brazier JE, Ades AE: Mapping from disease-specific to generic health-related quality-of-life scales: a common factor model.
                  Value Health 2013, 16:177–184. 10.1016/j.jval.2012.07.003CrossRefPubMed

20.
McEwan P, Kind P, Dixon S, Currie CJ: Using an artificial neural network to predict utility scores from SF-36 data.
                  Value in Health 2004, 7:305.CrossRef

21.
McEwan P, Morrissey M, Currie CJ: PMD30: an improved model to calculate utility scores from SF-36 data.
                  Value in Health 2003, 6:302–303.CrossRef

22.
Woolacott N, Hawkins N, Mason A, Kainth A, Khadjesari Z, Vergel YB, Misso K, Light K, Chalmers R, Sculpher M, Riemsma R: Etanercept and efalizumab for the treatment of psoriasis: a systematic review.
                  Health Technol Assess 2006, 10:1–233. i-ivPubMed

23.
National Institute for Health and Clinical Excellence: Guide to the methods of technology appraisal. 2008. Available at (accessed 13th July 2010) http://​www.​nice.​org.​uk/​media/​B52/​A7/​TAMethodsGuideUp​datedJune2008.​pdf
                

24.
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. (Accessed 21st December 2012) http://​www.​nicedsu.​org.​uk/​TSD%20​10%20​mapping%20​FINAL.​pdf
                

25.
Poole CD, Connolly MP, Nielsen SK, Currie CJ, Marteau P: A comparison of physician-rated disease severity and patient reported outcomes in mild to moderately active ulcerative colitis.
                  J Crohns Colitis 2010, 4:275–282. 10.1016/j.crohns.2009.11.010CrossRefPubMed

26.
Longworth L: Estimating quality adjusted life years where health-related utility data are missing. Uxbridge, UK: PhD thesis Brunel University; 2007.

27.
Dakin H, Gray A, Murray D: Mapping analyses to estimate EQ-5D utilities and responses based on Oxford knee score.
                  Qual Life Res 2013, 22:683–694. 10.1007/s11136-012-0189-4CrossRefPubMedCentralPubMed

28.
Edlin R, Tsuchiya A, Brazier J Report to Novartis contact authors for further details.
                  Mapping the Minnesota living with heart failure questionnaire to the EQ-5D index 2002.

29.
Gray AM, Rivero-Arias O, Clarke PM: Estimating the association between SF-12 responses and EQ-5D utility values by response mapping.
                  Med Decis Making 2006, 26:18–29. 10.1177/0272989X05284108CrossRefPubMed

30.
Gu NY, Bell C, Botteman MF, Ji X, Carter JA, van Hout B: Estimating preference-based EQ-5D health state utilities or item responses from neuropathic pain scores.
                  Patient 2012, 5:185–197.PubMed

31.
Hernández Alava M, Wailoo A, Wolfe F, Michaud K: A comparison of direct and indirect methods for the estimation of health utilities from clinical outcomes. Sheffield, UK: University of Sheffield; 2012. HEDS Discussion Paper (accessed 3rd December 2012) http://​www.​nicedsu.​org.​uk/​Mapping%20​of%20​EQ-5D.​DP.​pdf
                

32.
Kaambwa B, Billingham L, Bryan S: Mapping utility scores from the Barthel index.
                  Eur J Health Econ 2013, 14:231–241. 10.1007/s10198-011-0364-5CrossRefPubMed

33.
Madan J, Khan K, Lamb SE, Petrou S: A comparison of Bayesian and frequentist approaches for mapping between the Roland Morris disability questionnaire and generic preference-based measures. Exeter, UK: Presented at the Health Economics Study Group (HESG) meeting, January 2013; 2013.

34.
McKenzie L, van der Pol M: Mapping the EORTC QLQ C-30 onto the EQ-5D instrument: the potential to estimate QALYs without generic preference data.
                  Value Health 2009, 12:167–171. 10.1111/j.1524-4733.2008.00405.xCrossRefPubMed

35.
Pinedo-Villanueva RA, Turner D, Judge A, Raftery JP, Arden NK: Mapping the Oxford hip score onto the EQ-5D utility index.
                  Qual Life Res 2013, 22:665–675. 10.1007/s11136-012-0174-yCrossRefPubMed

36.
Rivero-Arias O, Ouellet M, Gray A, Wolstenholme J, Rothwell PM, Luengo-Fernandez R: Mapping the modified Rankin scale (mRS) measurement into the generic EuroQol (EQ-5D) health outcome.
                  Med Decis Making 2010, 30:341–354. 10.1177/0272989X09349961CrossRefPubMed

37.
Tsuchiya A, Brazier J, McColl E, Parkin D: A condition-specific instrument, a generic instrument, and a preference based generic instrument. Denmark: Presented at the 17th Plenary Meeting of the EuroQoL Group in Copenhagen; 2001.

38.
van Hout B, Janssen MF, Feng YS, Kohlmann T, Busschbach J, Golicki D, Lloyd A, Scalone L, Kind P, Pickard AS: Interim scoring for the EQ-5D-5L: mapping the EQ-5D-5L to EQ-5D-3L value sets.
                  Value Health 2012, 15:708–715. 10.1016/j.jval.2012.02.008CrossRefPubMed

39.
Young MK, Ng SK, Mellick G, Scuffham PA: Mapping of the PDQ-39 to EQ-5D scores in patients with Parkinson’s disease.
                  Qual Life Res 2013, 22:1065–1072. 10.1007/s11136-012-0231-6CrossRefPubMed

40.
Huang IC, Frangakis C, Atkinson MJ, Willke RJ, Leite WL, Vogel WB, Wu AW: Addressing ceiling effects in health status measures: a comparison of techniques applied to measures for people with HIV disease.
                  Health Serv Res 2008, 43:327–339.CrossRefPubMedCentralPubMed

41.
Hernández Alava M, Wailoo AJ, Ara R: Tails from the peak district: adjusted limited dependent variable mixture models of EQ-5D questionnaire health state utility values.
                  Value Health 2012, 15:550–561. 10.1016/j.jval.2011.12.014CrossRefPubMed

42.
Hernández Alava M, Wailoo A, Wolfe F, Michaud K: The relationship between EQ-5D, HAQ and pain in patients with rheumatoid arthritis.
                  Rheumatology (Oxford) 2013, 52:944–950. 10.1093/rheumatology/kes400CrossRef

43.
Young T, Mukuria C, Rowen D, Brazier J, Longworth L Presented at the 9th World Congress of the International Health Economics Association in Sydney Australia in July 2013.
                  Direct mapping to the EQ-5D index: what is the appropriate model?
                

44.
Jia H, Zack MM, Moriarty DG, Fryback DG: Predicting the EuroQol Group’s EQ-5D index from CDC’s “healthy days” in a US sample.
                  Med Decis Making 2011, 31:174. 10.1177/0272989X10364845CrossRefPubMed

45.
Wolfe F, Michaud K, Wallenstein G: Scale characteristics and mapping accuracy of the US EQ-5D, UK EQ-5D, and SF-6D in patients with rheumatoid arthritis.
                  J Rheumatol 2010, 37:1615–1625. 10.3899/jrheum.100043CrossRefPubMed

46.
Dams J, Klotsche J, Bornschein B, Reese JP, Balzer-Geldsetzer M, Winter Y, Schrag A, Siderowf A, Oertel WH, Deuschl G, et al.: Mapping the EQ-5D index by UPDRS and PDQ-8 in patients with Parkinson’s disease.
                  Health Qual Life Outcomes 2013, 11:35. 10.1186/1477-7525-11-35CrossRefPubMedCentralPubMed

47.
Parker M, Haycox A, Graves J: Estimating the relationship between preference-based generic utility instruments and disease-specific quality-of-life measures in severe chronic constipation: challenges in practice.
                  Pharmacoeconomics 2011, 29:719–730. 10.2165/11588360-000000000-00000CrossRefPubMed

48.
Rowen D, Brazier J, Roberts J: Mapping SF-36 onto the EQ-5D index: how reliable is the relationship?
                  Health Qual Life Outcomes 2009, 7:27. 10.1186/1477-7525-7-27CrossRefPubMedCentralPubMed

49.
Soini EJ, Hallinen TA, Puolakka K, Vihervaara V, Kauppi MJ: Cost-effectiveness of adalimumab, etanercept, and tocilizumab as first-line treatments for moderate-to-severe rheumatoid arthritis.
                  J Med Econ 2012, 15:340–351. 10.3111/13696998.2011.649327CrossRefPubMed

50.
Wu EQ, Mulani P, Farrell MH, Sleep D: Mapping FACT-P and EORTC QLQ-C30 to patient health status measured by EQ-5D in metastatic hormone-refractory prostate cancer patients.
                  Value Health 2007, 10:408–414. 10.1111/j.1524-4733.2007.00195.xCrossRefPubMed

51.
Rowen D, Brazier J, Tsuchiya A, Alava MH: Valuing states from multiple measures on the same visual analogue sale: a feasibility study.
                  Health Econ 2012, 21:715. 10.1002/hec.1740CrossRefPubMed

52.
Richardson J, Iezzi A, Khan M, Maxwell A: Cross-national comparison of twelve quality of life instruments, MIC Paper 2. Australia: Monash Centre for Health Economics Research Paper 78; 2012. (accessed 18th July 2013) http://​www.​buseco.​monash.​edu.​au/​centres/​che/​che-publications.​html
                



Competing interests
The author declares that she has no competing interest.


OEBPS/sidebar.gif





OEBPS/A12955_2013_Article_1209_Fig1_HTML.jpg
Year of publication

2013
2012
2011
2010
2009
2008
2007
2006
2005
2004
2003
2002
2001
2000

o

5 10 15
Number of papers reporting new mapping models






OEBPS/A12955_2013_1209_Fig1_AuthorVersion.jpg
Year of publication

2013
2012
2011
2010
2009
2008
2007
2006
2005
2004
2003
2002
2001
2000

o

5 10
Number of papers reporting new mapping models

—
o





OEBPS/contact.gif





