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Abstract

Background: Previous methods of enpirical mappirg involve usig regressiols on
patient or general popation self-report data from alesets involving 2 or more
instruments. This approach relies on olagr in the descriptive sysns of themeaures
but key dimensions may not be present in batlbasures. Furtherme this ssumes it is
approprate to use different ineiments on the same pdption, which may not be the
case for all patient groups. The aim of the study descrieed is to develop a e
method of mapping using general pdgtion preferencegor hypotheical health sttes
defined ly the descriptie systens of differen meaures. T8 pape preserg a
description of the methis used in he study and reports on the results of the vatumati
study including cetails about the respondents, fedsti and quéty (e.g. response rate
comgetion and consistency) and descriptive results on VAS and mgrdata The ug
these results to estate magpping furctions ketween instruments W be preseted in a
companion papg[Rowen et al, 2009).

Methods. The study used inteiewer administered versions of ranking and YA
techniques to value 13 health states defined dgh @f 6 instrumentsEQ-5D (geneic),
SF6D (generic), HUI2 (generic for ciidrer), AQL-5D (asthna specifc), OPUS (saial
cae specit), ICECAP (Capallities). Each inerview involved 3 ranking and vistia
analogue scale (VAS)aesks with sates from 3 different instruments wigeeach task
involves the snultaneous valuation of multiple instnents. The study includes 13 hedit
and well-being ftes for each instument (16 for EQ-5D) that reflect a rage of hedth
state valuesaacording to the published health state valuesefmh instument andeach
health state is valued approximately 75-1iGtes.

Results: The s@nple consists of 499nenbers of the UK generdapopulation witha
ressonable sgad of background charsistics (response rate=55%). The stuathieved
a competion rate of 99% for all stees included in the rank and rating tasks and 94.8% of
respondents have complete VAS responses and 97.2% haydetmank responses
Interviewers reported that it is doubtful for 4.1% of respondents thayt timderstood the
tasks, and 29.3% of rpendents tatel that they found théasks dfficult. The resul
suggesimportant differenes in the rage of mean VAS and een rank values per stat
aaoss instuments, for eample mean VAS values for the worsttate valy aaoss
instruments from 0.075 to 0.324. Respondents able to chage the adering of state
between the rank and VAfssks and 12.0% of respondents have one oemliff ererces
in ther rank and VAS aderings for evely task.

Conclusions. This study ha demonstrate the feasibility of simutaneous} valuing
health states from fierent preference-based mshents. The prelimingranalyseof the
results presdad here povides tte basisfor a newmethod of mgpping ketweenmeasures
based on general popiibn preferenes.

Key words. Preference-based emsures of health qudity of life; mapping; Visual
Analogue Scale: ranking



1. Introduction

Econanic evaluation using prefereebased raasures of bdth to generat&uality
Adjusted Life Yeas (QALYS) is bemng increasingly used to inform healthlfmy. The
QALY measure combinesdih quantiyy and qudty of life into a single measure and
quality of life is measured using a preference-based nmeaduedth. Reent yeas
has seen the inessing proliferation of preference-based measures of healtesTh
fall into threecategories:

1) Generic measures for adults such as the EQ-5D (Brd®&s), theHUI3
(Feay et al, 2002), the QWB scale (Kaplan and Anderson, 1988) arsiRhe
6D (Brazier et al, 2002)

2) Measures designed for specific groups, such as those for oldplep@&rewa
et al, 2006), cihdren (Torrance et al, 1996; Stevens, 2009) and $omaee
(Ryan et al, 2006).

3) Condition-specific measures designed for specific caédbnditions, such as
thoe for asthna (Revick e al, 1998 Yourng et al, 2007) and uringr
incontinence (Yang et al, 2008).

If all of these measures are preferea-based, measured on an interval scale, wigh th
upper anchor at full health (=1) and the lower anch@r(@suming it is equivalent to
deal) then theoreticallylainstrumens should be comparable tead other, where ta
value of a kdth state for a patient is identical regardlegsttee instrument used.
However this is not true in padice The inceasing number of generic and condition
specific preferece-based rmaasures of health have been wlmto generate ffieren
scores in the same population (Brazier et al, 2004gWworth and Bryan, 2003;
O’Brien et al, 2003). Thisan be attributedo differences in their descriptive system
and valuation methods (&er et al, 2004; Tsuchiya et al, 2006). Ftieades a majo
problem for resacheis and pdicy makers undertaking evidencgnghesis and cras
progranme comparisonaaoss studies using different instruments.

One solutiom to cross progmame comparison is to use one generic preferenceadbase
measure in laecmnomic evaluation (Dowie, 2002). However, this is not possibte fo
all groups of patients, for exampleilcien require special consideration regarding
language comprehensio and devedpment (Stevens, 2009), and thereymhe specih
considerations for very elderly pde (Coast et al, 2008) and those needing $ocia
cae (Ryan et al, 2006). Furthermore generic measures @htsa ingppropriate @
insensitive for may medical conditions (for example Barton et al, 2004; Eappis

et al, 2005; Harper et al, 1997; Kobelt et al, 1999). B¥ehese arguments aretno
acceted, the fact remains that different measures are asess studies within and
between conditions and this will continue as long asethis no common agreenten
internationally on which measute use.

Previous #empts at mapping bet&n instruments have used existing datasets tha
have o or more measures used alongseteh other, and regression analyss i
apdied to estate a statistidarelationship betwen the indices generated byeth
measures or their descriptive systems (for examplekBrat al, 2004; Gray et al,
2006; Nichol et al, 2001; Tsuchiya et al, 2002). This type of mapigi commonly
usedto estmate a mapping function thatilWallow the esmation of a utility scoe
when no preference-based meashes been included in the trial. Bhimethod
asumes it is appropriat® use diferent instruments on the same population, twhic
as described above may not be ¢hge for al patient groups and all conditions. $hi
apprad also réeson a degree of overlap in the descriptive systehthe measures,
but key dimensions may not be presentathtmeasures. This ap@adh also réieson

a distribution of patientaaoss the states$p avoid extrapolation when the mapping
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function is appliedo the trial dataset. Insé&d what is reeded is a raans of relating
the responses on one measure tother using a common metric and preserving th
advantages that the descriptive systeny brang. This stug is testing a new method
for mapping betwen preferene-based measures that could be used for ev@enc
synthess and cross progmame comparisons in studies using different prefeegen
based measures.

One possibity would be to use ime trade-off (TTO) or standard gamble (SG)
preference elicitationethniques on multiple instruments in onétisg, for exampé
see Tsuchiya et al. (2006). However, giVienited resoures and inceasing interest in
using ordinal methods a rankj task was used alongside a visual analoguee scal
(VAS) in our curent stidy. In addition, stricty spe&ing, TTO and SG are valuation
methods where respondents deal with one state iatea and therefore there is no
dired head-to-head comparison of states fromffeirent instruments. Ranking dn
VAS offer alternative techniques that allow for thedtaneous valuation of states.
In this papemwe present the study design of this new apgndo mapping. The pape
presents a brief description of the instruments involnetthis study, the methodudy

of the valuation stugd and the results of the valuation survey in terms @& th
badkground d the respondents, response rates, completion rates,stemnyi @
responses and descriptive statistics on the rank anddéfesby states defined byeth
instruments. The mainima of this paper isto demonstrate the feadiiby of
simultaneouly valuing multiple instrumerg and to provide the basis for eth
companion paper (Rowen et al, 2009) that uses these resultsap betwen
instruments.

1.1 Measures of health and quality of life

The stug involves 6 preference-based measures of health andygohlife: EQ-5D
(generic), SF-6D (genericHUI2 (generic for children), AQI5D (asthma specific),
OPUS (socialcare spedfic), ICECAP (capabilities). The choice of essures reflects a
rarge of different typs of measures that are ctrently in use or eaing use in the UK.
These are summarised in table 1.

The EQ-5D is the most widely used generic prefezdiased rassure of health-
related qualy of life which prodwes uility scores anchored at O foeal and 1 fo
perfea hedth (Dolan, 1997). The SF-6D is a generic prefeedmased single inde
measure for health thaian be edtated using SF-36 and SF-12 data (Brazier and
Roberts, 2004). The SF-6D is derived from ad&n of SF-36 itemsWare et al,
1993) and prodees uility scores anchored at O foeal and 1 for pedd health. The
HUI2 is a generic preferes-based measure of health for childr@orrance et al,
1996) and prodees uility scores anchored at O foeal and 1 for pedd health. The
AQL-5D (Young et al, 2007) is a conditionesfic preference-based measuré o
health for asthma derived from the AsthQaality of Life Questionnaire (AQLQ)
(Juniper, 1993) and prodes uility scores anchored at O foeall and 1 for peda
health (Yang et al, 2007).

ICECAP is a preferaebased measuref @agpability for older peple in the WK
(Grewal et al, 2006). Utility scores are anchored atrzéoo cgpabilities and 1 fo
perfea health. ORJS (older persorisutility scale) is a preference-based socak
outcome measure for older people (Ryet al, 2006). We use the utility inde
excluding the safety dimension. Utility scemre anchored at O for the worst outeom
(high unmet peads on # dimensions) and 1 for the best outcome (no unreedsion
al dimensions). Té choiee of measure reflecs a range of dferen types of
measurethat are curently in use or eaing use in the UK.
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2. Methods

The am of the study igo develop a preferee-based method of mapping betwee
prefereme-based instruments. Respondémireferences are elicited for hytpetical
health and well-beig states defined by different descriptive systems. Thisneda
the relationship beteen different instrumens is detemined directy by peple’s
preferewes for diferent states and not by associations in self-repoglees. Unlike
mappingby statistical asciation this apprac does not rely on conceptual overlap
of instruments and does not rely on the distribution akptt self-reported scores to
esimate a mappig function suitable for the flvalue set range. In the valuation
study a sample of health states defibg@dach of 6 instruments presented ab@@-
5D, SF-6D,HUI2, AQL-5D, ORJS and ICECAP) are valuelly a representative
sample of the general population.

2.1 Study design

The overd am of the study is to be able to map between instruments g@mmon
yardstick. It haswo stages. The first gjais a valuation study to detaine p@ple’s
prefererces for health and well-being states describgdhe descriptive systemd o
differert instruments using V3 and ranking. Té semnd stage is to eastate
mapping functions beteen the preferece-based instruments via the conmmo
yardstick of VAS and rank values and the Ipsiiied value sets of the instruments and
to use thes¢éo map betveen instruments. Theesond part of this study is presented in
a companion paper (Rowen et al, 2009).

2.2 Valuationtask

For use ineanomic evaluation the health state valuatiethnhique sbuld be choice

based (Drummond et al, 2005). i@entionally this has includedardinal methods
such as standard gamble@Sand tme-trade off (TTO), yet overecent yeas thee

has been an increasing interest in using ordinal methodsasu@nking or pair wes
comparisons (Salomon, 2003, 2007; McCabe et al, 2006). In a convémtakimg

task respondestare askedo order a set of statdrom bestto worst.

An advantage of using ranking it is arguably canitively less complex when
eliciting preferepses over ledth states from dierent instruments thaRiTO or SG.
More importantly, it provides a d#d means of comparing health staaérom differert
instrumens and enablg preference lecitation for a geaer number of bdth states pe
respondent than SG @iTO. This use of rankig to value health states is quite new,
so we decidedto also use VAS to provide ather means fosimultaneously valuing
states from different instruments ando#ier common yardstick for testing thiswe
method of mapping.

A conventiond VAS task was used where respondents are askeste health stase
on a scale from 0 to 100 using a vertical line on a padere 0 is the'word
imaginable stateand 100 is theébestimaginable stafe The main difference with
previous apptigions of VAS is that the end points do not speciédth becaise
some of the instruments do namit themselvego health (eg. ICECAP). There a
corcens with the use of VAS including end point bias fBmce et al, 2001) and tha
it does not generatpreferemes’ (Brazier et al, 2003). However these problenes ar
less relevant for this study since themais notto produce a new a value set per se, but
to allow the coversion of scores from one instrument into those oftar. VAS ad
ranking providecardinal scales to value set$ states and theseommon yardsticKs
can be used as a means to relate utility scores generateglthsi valie set for oe
instrumentto utility scores generated using the value set for another insttum
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2.3 Valuation study design

In order to detemine the relationship between instruments andesimate ths
relationship ad respondent values health states from multiple desaigystera
alongsideeach other. A respondent may value, for example, EQ-5D and SF-6Dsstate
during tke sane valuation task. Thkimay make the respondemore aware ©
different dmensions or ways of expressingdth when seeig health states from two
descriptive systems rather than one. This may altew#yethey value an instrumén
when individuad realise that some dimens®aof health are explicit in one descripgiv
system but not the other. One aim of the gtddsign was to reduce any systemati
bias brought about thraghthe combination of instrumesaind states that were vatle
by each individual dth within a valuation task analross all valuation tasks for tha
individual. The study was designed so tbath instrument apred with each other
instrument an equal number afes.

Ead interview involves 3 rank tasks and 3 VAS tasks. Respondentzskedo rank

a set of 8cads; 3 states from one instrument (mild, moderatarst state), 3 stase
from arother instrument rild, moderate, worst state), pltisest stateand ‘deal’.
Respondents are then askedate these cards using VAS and are aloleharge the
ordering from the previous rankingaé interview involves 15 states in total, 5 state
eah (2mild states, 2 moderate states, worst state) from 3 eliffenstruments. &h
time an instrument is included in a valuation task the woete siefined by tha
instrument $ valued.

There are 20 variationd the interview as there are 20 different combinatioins=8
instrumens from the availabé n=6 instrumerd using tlke binomid codficient
equation n¥r!(n-r)!). Each variation of the interview is fierent and has a different
‘card bloc, making 20 card blocs intotal. Each instrument apgs in 10 out of the 20
cad blocs and hence 10 variations of the intewi@he intervievs are designedos
that ead health state is valued appnmately 75-100imes (with the exception of 50
times for 4 EQ-5D states) and 50fhés foreach worst state (since they agap in
different combinations).

Ead cad bloc involves 3 instruments with oneard set for each instrument, and
eah cad set consists of 4 unique states of various sevdtiy/the worst state aseth
fifth state. Each card set is used in 3 or 4 bldeandaaoss all blocs any givencard sé
appeas at least once in the first ranking task, at leasean the soond ranking task
and at éast once in the third ranking task. Thistisminimise any data variation del
to respondents chamyj their understandg consideration and concentration &30
the duration of the interwe

Figure 1 shavs the task design for 6 out of the 28d blocs. Instruments are labelled
A, B, C,D, E and F and health statier each instrument are numberedd. 13, where
1 represersithe worst state afach instrument.

2.4 Seédion of health states

Sixteen states were ssted for the EQ-5D using an orthogonal desigrSPS to
generate an orthogonatray of states that enable the igstion of an additie
function to value @ states. Seltion of states using an orthogonal design was no
possible for every instrument since the orthogonalyawas too large, for example 49

! with the exception of EQ5D whete eachcard sd is used in 2 or 8ard blocs due to the large
number of states and hergard sets.
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states for the SF-6D alone. For ather instruments twelveelth and well-being
states were sedted plus the worst state. States weredsed to refled a rame of
health state valuesceording to the published value set (or mosicant version fo
AQL-5D and ICECAP) foread instrument, whilstguaranteeing that a varietyf o
levels foreach dimension are included the chosen states. All health andll-being
states were @dtked to guarantee that the combination of levels and diilmes wee
feasible and realistic and hemappropriate for use in ramig and VAS tasks
undertakerby membes of the general population.

Instrument specific il health was not used foll anstruments as ins&d the gened
state‘best statewas used. This appach was chosen as the aim is totfocus upa
differencs or deficiencies in descriptive systems per setbdidcus upon difference
in values givento health statewith different health problems.h€ instrument specii
best state waonly included for wo instruments: EQ-5D since it specified by
orthogona array, and OPUS, since it has the #ewt descriptive system oflal
instruments included.

2.5 The interviews

All interviews were conducted by trained and expemdninterviewers in té
responderis ovn home. The intervies were undertaken by the Centre for &esh
and Evaluation QRE) at Sheffield Hallmm University who have done numerous
valuation surveys including the UK valuation ldtI2 (McCabe et al, 2005), AQL-
5D (Yang et al, 2007), OABD (Yang et al, 2008), King Health Questionnaar
(Brazier et al, 2008) an@iTO and SG valuation of EQ-5D alongside &P{Tsuchiya
et al, 2006). Respondents were nibeced ay financial reward for their participation.

The interview began with the respondent being asedport their an health using
the descriptive system for the EQ-5D argbsequentt all instruments that th
individual would valueduring the interviev. This familiarised the respondent witheth
idea of descrilmg states and the items and levelthe descriptive system feech o
the instrumerginvolved in their intervie.

In the next stge of the interview the respondent was asked to rank dlstiget of8
cads (task 1) as described above. The respondent was askeateahacards in
order of howgood or bad they think they are. Respondents were askethgine tha
they themselves weradualy in each state and that it is goirtg last for the restfo
their life without changing. The respondent was then askedte these same stae
(without reshuffling thecards) usng the VAS, allowing respondesito chame the
ordering fran the previous ranking. The respondent was then asked &at rie
ranking and VAS tasks twice withftirent sets ofards (tasks 2 and 3).

The final stage of the interview involved self-completmurestions on ddkgrourd
chamderistics and how difficult the respondent found therview and interviewe
feadbadk onwhether the respondent undexsd the tasks.

2.6 Sekdion of respondents

Respondents were from the geographical areathe North & England including
urban and rural ass with a mix of socioemnomic chaaderistics. Steds wee
sampled fron the sedded aeass and # willing participants within gata wee
interviewed. Letters were setdt households informing them the interviewerd Ve
in their aea Interviewers then visited houses and interviewed alplpewho wee
willing to participate and within aquta from those addsses.



2.7 Analyss
Raw VAS ratings measured on thad100 scé are rescaled using the following
equation (M/H, 1994):

Ry Rdead,
R best, R dead,

Ajk
(1)

where Ay represents # adjusted VA rating for each redth stae j for each
individual i for each task k, R(deag)represents the raw rating given dead’, Ry
represents the raw rating given to health state j and tiR{lvepresents the raw rating
given to the best health state. This resctile values per task per individual suchttha
the highest valued state (including the gendrest staty equals 1 andedd equals O,
hence statecan have a value worse thaeal.

Rank responses are scoractording to their rank from 1to 8 where 1 is the mobs
prefared state and 8 is theabt prefered state. Ties in rank data are scored at th
highest rank. For example, the data is coded 1,1,1,4,5,65728réspondent who ties
3 stats as the most prefeed state.

Duration, completion, diiculty self-reported ¥ respondent, understanding dan
concentration reportelly interview are reported for thessiest and most difficultard
blocsto demonstrate the rangeross allcad blocs. Mean and standard deviatio
(SD) of adjusted VAS score and rank score for highest adtvgtatedy instrumen
are presented. &n, D, median and interquartile rangEQR) ae reported for rev
and adjusted VAS data for all states, and adjusted VA&esahnd rank scoresear
compared to putshed value sets andgicd consistency is reportedoFthe EQ-5D
the predicted adjusted VAS scoseomparedo the pulished VAS value set.

3. Thedata

There were 502 swgesdully conducted interviews, a response rate of 55% for lsleita
respondents answering their dooriatet of intewiew. Amongst responders, the study
adieved a completion rate of 99% fdt atates included in the rank and rating tasks
(140 rank values and 178 VAS valuessamg out of 12,048 values) and 94.8%
(476/502) & respondents had complete VAS responses and 97.2% (488/602) o
respondents had complete rank responses. Higher respdesefaa ranking ove
VAS were alsoachieved in the MVH EQ-5D valuation survey (Gudex, 1997). Two
responderst (0.4%) have no rank or rating responses, one respondemnantlirthe
task fa one respondent are excluded for unusable respoftess’(is valued highe
than all states other thabest statgy. All other responses are used in the analysis
reported here.

Chaiaderistics of al respondergtwith usable rank or rating respossee presented in
table 2 and compared to the general population in South Yoekshd England. Ten
sample populatio sample is broagl comparable to the regionand nationh
populations, but it has a higher proportion of retired persowshome owners dn
fewer employed persons. This is not a problem for thidyssince it is maily
corcerned with the feasibility of this appadh rather than generating a definitive se
of values.



4. Results

4.1 Feasibility

Table 3 presents duration of intemwie self-reported difficuly of questions and
understanding, and effort and concentration as reportechdoyinterviewer fora
sekdion of card blocs. Theseard blocs were selected they were reported as bgin
the easiest and most difficultard blocs ugig the self-report data fro respondents
Yet responses for ffliculty, understandig and éfort and conentration are snilar for

all card blocs, sggesting litle variation in éasibility aaoss blocs. Mean duration
varies from 32 to 4minutesaaoss # blocs,missing VAS responses range from 0%
(O out of 576)to 5.1% (33 out of 648) and sENng rank responses range from 0% (0
out of 600)to 4.9% (32 out of 648) foeat cad bloc, with mgsng values seming
unrelated to difficulty. There is no clear patternf adifficult combinations b
instruments, sone of theeasiest and bth of the most difficult blogscontain AQL-5D
and ICECAP.

4.2 Results

Table 4 shws the highest and worst statleg instrument. The mean adjusted §A
value for the best states for those instruments evliber best state was valued,
namdy EQ-5D (state 11111) and QF5 (state 1111), are lower than one (i.e. 0.909
and 0.899 restively), indicaing that these instrument specific best Statee
regarded as woesthan the generic best state. The worst state is valuedll
instruments and the VAS values genbetween 0.075-0.324 and rank score range
from 5.39-6.87. This rage refleds the diferent ‘floors’ of the instruments, wit
generc EQ-5D hawng the lowest fbor and tte disease specific AQL-5D having this
highest.

Table 5 presents mean and standard deviation of adjusted 6OAS @vhere ead=0)
and rank scomefor al states included in tk valuation study. Té numbe of
valuations per state other than the worst state isdaatw0 to 100 for all instruments,
except the EQ-5D. There were fewer valuations per EQtafe gbetveen 48 to 98),
since there were more states valuedmfrihat instrument. The worst state @dch
instrument had beteen 490to 501 valuations. Perhaps unsurprigingl instrumens
have a wide range of VAS values, where A@L-5D (condition seafic measurg
has a smaller rge and this is consistent with the published value sétyutange
usingTTO (0.431to 1). The results suggeshportant diferences in the value range
of each of the instruments (with @an worst state values ranging from 0.075 to
0.324). The inter-quale range sggess that adjusted values vaaaoss individuad
and mtentially acosscad blocs. There are no logical inconsistencies in thanme
VAS scores, mean rank vaker value set for these statler ead instrument.

We modelled the VAS utility value on the vectdratl health states andatkground
chamderistics using a mamum likelihood rardom effects model.No badkgrourd

charderistics variables were significant and hencentoimise eror the mean valige
for health states are reported here rather than prddietiees usig the regression
model.

Figure 2 pbts adjusted VAS values and thelpished value sets fagach instrument,
indicaing the different relationships fagad instrument. Note that the published
value set are typcdly not based on VAS. It shasthat EQ-5D VAS values from our
study ae mostly highe than the published TTO-based values. QOvesar VAS
values have a smaller gmand spead than the published value seility scores
using other valuation methods. The results indicate thatnidder health and well-
being states the VAS value is often lower than the pudadisvalue set Uity score,
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whereas for more severe statiee VAS value g often higher than the published value
set utlity score. This relationship is present &ad instrument with the eeption of

the AQL-5D where all VAS values are lower than the published valketeutlity
scores, and EQ-5D where most VAS values are higherthieapublishedT TO ard
VAS value set utiliy scores (as shn in table 5). Rjure 3 pbts rank scores andeh
published value sets farad instrument. The relationship is lalgesimilar yet tle
patterncannot be precisely deteined as our rank values and the value sets ar
measured using different scales.

4.3 VAS and rank differeres

Respondents were able to change the ordering ofd#th tstates for the rank and
VAS tasks. The Sggman rank coelation coéficient between al rank and implid
ranking observations using VAS values is 0.9778, demonstraigiy carelation.
However, rankings andmplied rankings using the V@ values are differen for
32.7% of respondents, yet only for 7.5% bfpossble responses. Although one thir
of all respondersthave diferent rankings and implied rankingsngsthe VAS values
this is often only for a small humber of states and aotefitire rank tasks. Itotal
12.0% of all respondents have one or mofeeténces for every task beten their
rankings and implied rankings. fiererces in ranking and implied rankings var
aaosscad bloc from 2.2%0 12.0% oftotal reponses per bloc, but there is neal
pattern betwen differerces and the combinations of instrumertlued.

4.4 EQ-5D results

The orthogonal may used to seli the EQ-5D states in the valuation study enables
the esmation d an additive function to valudla243 EQ-5D states. gire 4 shows
the relationship between predicted adjusted VAS score lendWH EQ-5D VAS
published value set for all EQ-5D states. Predicted adjusé&sl &€ore is eghated
using a maxnum likelihood random #eds model using te model specified n
Dolan (1997) usig the adjusted VAS data. All main effs coefficients are of th
expected sign andlaare signifcant at the 1% level with the egption of the dummy
variable representing severe problems in Lswadivities. The‘N3’ term, a dumm
variable for states with at least oniendnsion at the most severe level, is significan
but smaller (0.107) than that in theMid EQ-5D VAS published value set (0.269)
Figure 4 shavs that predicted adjusted VAS scores areilsimto the M/H VAS
value set formild states, yet indétes a diferent relationship for more severe ssate
where typcdly our model overpredicts. The majority states with at least en
dimension & the mod sevee level, tha is thoe with an ‘N3’ term wee ove
predicted(ICC = 0.899).

5. Discussion

One advantge of VAS or rankng for this tye of stud/ over TTO or SG is tha
respondents see multiple states at the same. tRespondents rank and rate states
from different instruments simultaneously and hefeedrdering of states is digit
rather than implicit. Respondents were able to valuesstaim different instruments
alongsideeach other using VAS and rankg methods and extreryehigh completion
rates wereadieved at the task level.

Each cad bloc appas fasible and comparable in terms of completion,
understanding, fficulty and effort. Yet the combination of instruments imgigen
task may aka VAS values. Three of the instruments included in the ystud
designed for specific patient groypse HUI2 is designed for dldren and ICECR
and ORJS are designed foolder p@ple. However, the descriptive systems for OPUS
and ICECAP do not includeng words or @mensions that are ajppable only for
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older peple or that indica# the measure is designed for older people. HhH2
descriptive system used in the study does not include wbedsindicate that &
measure is designed for children, and this aarordance with the HUguestionnaie
that is used to detemine theHUI2 and HUI3 health states and utiitscores fo
patients. Therefore respondentill not redise that the measware designed fo
different patient groups. Table 3 indicates thatufaneous valuation afUI2 ard
ICECAP or ORJS is feasible as #two easiestblocs includeHUI2 and either OPUS
or ICECAP. One of the instruments included in the studgoisdition-specific, th
AQL-5D for asthma. Valuig AQL-5D alongsideother instruments may make
respondents more aware of otheremsp of health that are not dkptly included in
the descriptive systethanwhen the AQL5D is valued alone. Table 3 suggestd tha
valuing AQL-5D alongside generic @asures is feasible as although AQL-5D eap
in the most difficultcard blocs it also apgarsin one of theeasiest.

The rankings andémplied rankings fron the VAS values were founi differ for ore
third of respondents. This is eegbed as they are fierent tasks and respondents aver
able to revise their orderings at arnigneé. However, the relationship betweere th
published value set and rank and VAS values is largenilar as demonstrated i
figures 2 and 3 and only 12.0% of respondents have diffesen every task beteen
their rankings andmplied rankings usig VAS. A separate pie of work is being
undertaken to aovert the rank data intoardinal values using anixed bgit model.
The next part of the studyilvinvolve analysis on the rank and VAS dadastimaé
the relationship beteen the instruments. This gfawill indicake the degreedo which
the use of VAS or rank valsareimportart.

This paper presents the deétd methods of the valuation studnd basic descriptév
statistics of the rank and VAS values. Further analgééise VAS and rank data i
be reported etsvhere. The next st of the study Wl be reported in Rowen et al,
2009. The final sige of the study involvethe use of these ressitb map betwen the
six measures of health and qualdgf life using the rank and VAS data. This Wil
involve esimating the relationship beeen the 13 health states valued feah
instrument and #original value set. This Wibe done ugig the rank and VAS dat
caleded in the valuation study. This mapping uses preferentiesr tdan statistida
asociation and is better abte take advani@e of diversity in descriptive systemsrfo
different measures. This provides aywd# mgoping between different preferece
based measusethat can be used for evidenceyrghesis and cross prognane
comparisons in studies using different preference-bassgunes. This will enabl
the integration of evidence from a larger range of ssufdieeconomic evaluation and
hence enable ker cost §ediveness modsito be prodaed.
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Table 1 Measures of health and quality of life

Instrument | Sunmary Dimensbns Lewels Unique Refererce Valuation technique Value
stetes andreference for value set
set used here range
EQ-5D Generic 5 dimensionsMolility, self-care, usual 3 levels no poblems, 243 Brooks Time trade-off, -0.594to0
adivity, pain/discomfort and some pohblems, (1996) Dolan (1997) 1
anxiety/deprsson extreme poblems
SF6D Generic 6 dimensionsPhysical funtoning role Between 4 and 6 levels 18,000  Brazier ¢al. Standard gamble, 0.271to
limitations sodal functioning, @in, mental depenison the (2002) Brazier and Roberts 1
hedth, vitality dimensions (2004)
HUI2 Generc for 7 dimensionsSensation, mwhility, emdion, 4 or 5 levels, depals 8,000 Torraneet VAS maped to -0.0552
children cogrition, self care pain, fertility on the dimensions al. (1996) standard gamble, tol
McCale et al. (2005)
AQL-5D Condtion sgedfic 5 dimensions: Carern about asthma, 5 levels no poblems to 3,125 Young @ al. Time trade-off, 0.431to
for asthma shortness of begh, weather and phution extreme poblems (2007) Yang & al. (2®7) 1
stimuli, skee impad and ativity li mitations
ICECAP Capabiity measure 5 dimensionsAttachment seaurity, role, 4 levels: all, alot, a 1,024 Grewal ¢ al. Best-worst sdang, Otol
for older peopin  enjoyment, control little, none (2006) Coast eal. (2008)
UK
OPUS Sodal care 5 dimensionsFood andnutrition, personal 3 levels no unnet 243 Ryan e al. Discrek choice Otol
outcome measure  care safety, so@l participaion, controlover  neals low unnet (2006) experiment,

for older people

dailyliving

neals high unmet

neals

Ryan ¢ al. (2006)




Table 2 Chamaderistics of respondents

Included repondents Sotth England

(n=499) Yorkshire
Mean @e(s.d.) 485(179) - -
Female 49.9% 51.2% 51.3%
Married/Partner 69.1% - -
Employed or self-employed 49.1% 56.1% 60.9%
Unemployed 1.4% 41% 3.4%
Long-tam sick 36% 7.7% 5.3%
Full-time stident 42% 75% 7.3%
Retired 30.5% 14.4% 13.5%
Own hone outright or with a mortgaye 86.1% 64.0% 68.7%
Renting property 13.8% 36.0% 31.3%
Secondary sad is higheslevel of education 43.9% - -
EQ-5D score $d.) 0.86(023) - -
Found \aluation task dficult (judged by 29.3% - -
respondent)
Doubtful whether the respondieundersbad the 4.1% - -
tasks (judgedby interviewer)

9T

2 Staisticsfor South Yorkshie Health Authoiity andfor Endand in the Censs200L. Questions used in this diuard
the censusare noidenticd. The cenausincludes persons agekb and above whereas this study only surveys peyson
agedl8 and above.



Table 3 Duration, completion, difficulty, understanding and effoytcard bloc

Card bloc
Most difficult blocs Easies blocs
Instruments AQL-5D  SF6D HUI2 AQL-5D
OPUS ICECAP  OPUS HwR
ICECAP AQL-5D EQ5D ICECAP
N 24 25 27 25
Duration (ninutes) 34 41 32 32
Number ofmissng VAS responses 0(0%) 1(0.20) 33(5.26) 5(0.8%)
Number ofmissng rank responses 0(0%) 0(0%) 324%) 1(0.20)
Spearman rank colaion coefficientfor rank and
implied rank fromVA S alues 0.959 0.967 0.964 0.989
Difficulty of questbns, self-r@orted n n n n
Very difficult 3(12.8%6) 3(12.06) 0(0%) 0(0%)
Quite dificult 8(33.30) 4(16.06) 4(14.86) 4(16.00)
Neither 8(33.30) 4(16.06) 4(14.86) 10(40.0%)
Fairly easy 3(12.8%6) 13(52.0%) 13(48.1%) 9(364)
Very easy 2(8.3%0) 1(4.0%) 4(14.86) 1(4.0%0)
Understanding, reported Ly interviewer
Undersbod and pefiormed exercises eiag 17(70.8%) 15(60.0%) 23(85.2%) 16(64.09
erijoma problems ut seemed to understand in the 729.26) 8(32.06) 1(3.7%) 8(32.06)
Dou.btful whether the respondeandersbod the 0(%) 2(8.06) 2(7.96) 0(0%)
exercises
Effort and concentration, perted by inerviewer
Corcentrated very hard 15(62.5%) 16(64.0%) 19(70.4%) 12(48.0¢
Corcentrated fairly hard 9(37.%%0) 6(24.00) 5(18.36) 11(44.0%)
Didn't corcentrate very hard 0 (0%) 1(4.00) 1(3.70) 0 (0%)
Corcentrated d start lut lost interes towardsend | 0(0%) 2(8.00) 1(3.®0) 1(4.0%)

Table 4 Adjusted VAS score andean rank of worst and highest states by instrument

Instrument | Higheg stae valued Wost stae
Health Mean VAS Meanrank Health Mean VAS Meanrank
state (s.d.) (s.d.) state (s.d.) (s.d.)

EQS5D 11111 0.909 (0.159) 2.12(102) 33333 0.075(0.228)  6.75(1.03)
SF6D 211111  0.860 (0.133) 2.37(092) 645655  0.266 (0.250) 5.63(1.22)
HUI2 112222  0.706 (0.210) 2.71(097) 455445  0.077 (0.229) 6.87(0.94)
AQL-5D | 13321 0.717 (0.205) 3.14(121) 55555 0.324 (0.240) 5.39(1.23)
ICECAP | 12321 0.872(0.114) 226(046) 44444 0.227 (0.275) 5.76(1.29)
OPUS 1111 0.899 (0.111) 2.05(057) 3333 0.223(0.28)  5.75(124)

Note: Rank scores are coded in order of preference ftotn 8, dlowing ties, where 1 is the most
preferred site.
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Table 5 Health statewith observed raw and adjusted VAS ssaed published value set

Health state descttipn | Numberof Meanadusted VAS (s.d.) Median (Interquartile VAS published value set Meanrank  Median (Interquartile
valudions rance) for adused VAS utilitv value (where (s.d.) rance) rank
availabe®

EQ+ED
11111 (best state) | 74 0.909(0.19) 0.95(0900-1.000) 1 2.12(102) 2(2-2)
11322 50 0.709(0.20) 0.70(0647-0.861) 0.403 2.70(097) 2(2-3)
12311 76 0.676(0.28) 0.70(0540-0.848) 0.457 2.95(124) 3(23)
21113 75 0.604(0.23) 0.67(0500-0.750) 0.435 3.48(117) 3(34)
13211 74 0.604(0.23) 0.60(0498-0.800) 0.455 3.24(110) 3(24)
11223 75 0.577(0.28) 0.60(0433-0.750) 0.392 3.71(123) 4(34)
22212 98 0.570(0.23) 0.60(0400-0.750) 0.587 3.19(116) 3(24)
21331 50 0.540(0.22) 0.59(0374-0.700) 0.308 3.98(112) 4(3b)
23121 75 0.492(0.28) 0.50(0330-0.688) 0.330 3.72(102) 4(34)
13132 76 0.438(0.29) 0.40(0250-0.619) 0.251 4.32(122) 4(3b)
12133 47 0.381(0.38) 0.37(0211-0.612) 0.243 4.23(137) 4(3b)
31112 47 0.392(0.24) 0.40(0200-0.600) 0.385 4.47(146) 4(36)
31231 50 0.347(0.22) 0.30(0166-0.493) 0.247 4.60(131) 4(46)
32121 48 0.288(0.28) 0.25(0150-0.450) 0.272 5.29(141) 6(5-6)
33313 75 0.197(0.258) 0.15(0053-0.300) 0.099 5.33(115) 6(5-6)
33333 (worst stte) 496 0.075(0.22) 0.05(0000-0.150) -0.072 6.75(103) 7(6-7)

SF6D
211111 99 0. 860(0.133) 0.90(0847-0.947) 2.37(092) 2(22)
211211 76 0.777(0.12) 0.85(0697-0.900) 2.49(110) 2(22)
112221 74 0.754(0.2@) 0.80(0675-0.900) 2.55(104) 2(2-3)
111453 99 0.666(0.22) 0.75(0526-0.850) 2.94(116) 3(23)
214411 76 0.652(0.22) 0.70(0500-0.830) 3.04(133) 3(24)

3 EQ-5D VAS walues quoted inThe Measurement and Valtian of Helth; First repot on the main survéyThe MV H Group, May 1994. Values useckdine VA Stariff of
means Whole pgulation— 10 year duratio.
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Health state descttipn | Numberof Meanadusted VAS (s.d.) Medin (Interquartile VAS published value set Meanrank  Median (Interquartile
valudions range) for adusted VAS utility value (whee (s.d.) range) rank
availabe®
623133 76 0.540(0.23) 0.58(0400-0.700) 3.97(126) 4(35)
424421 74 0.532(0.24) 0.55(0350-0.730) 3.38(126) 3(24)
311655 99 0.490(0.23) 0.48(0300-0.700) 4.25(099) 4(45)
545622 74 0.484(0.23) 0.50(0300-0.650) 4.18(122) 4(45)
422655 76 0.411(0.28) 0.40(0239-0.650) 4.76(124) 5(4-6)
624343 74 0.411(0.19) 0.40(0250-0.575) 4.22(1. 4(35)
22)
535645 99 0.340(0.22) 0.33(0150-0.500) 4.90(121) 5(4-6)
645655 (worst site) | 498 0.266(0.29) 0.25(01()00-0.400) 5.63(122) 6(5-7)
AQL-5D
13321 72 0.717(0.26) 0.79(0590-0.876) 3.14(121) 3(2-375)
21223 98 0.701(0.26) 0.76(0598-0.850) 3.02(125) 3(2-3)
53411 72 0.647(0.22) 0.70(0500-0.830) 3.13(128) 3(24)
32441 76 0.619(0.19) 0.63(0500-0.790) 3.35(127) 3(24)
12543 100 0.608(0.28) 0.60(0500-0.750) 3.16(110) 3(24)
45143 76 0.551(0.20) 0.55(0444-0.700) 3.59(112) 4(34)
23534 76 0.550(0.26) 0.60(0400-0.700) 3.67(112) 3(34)
52314 100 0.515(0.28B) 0.52(0350-0.689) 3.90(132) 4(35)
15355 76 0.510(0.26) 0.50(0365-0.600) 4.37(126) 5(35)
34254 72 0.424(0.32) 0.40(0261-0.637) 4.07(109) 4(35)
55424 98 0.432(0.2D) 0.43(0300-0.586) 4.67(113) 5(46)
34554 72 0.403(0.24) 0.40(0250-0.600) 4.69(1. 5(4-575)
12)
55555 (worst stte) 494 0.324(0.20) 0.30(0158-0.480) 5.39(123) 5(5-6)
HUI2
112222 75 0.706(0.20) 0.75(0600-0.856) 2.71(097) 2(2-3)
121132 76 0.661(0.19) 0.69(0550-0.800) 3.20(106) 3(24)
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Health state descttipn | Numberof Meanadusted VAS (s.d.) Medin (Interquartile VAS published value set Meanrank  Median (Interquartile
valudions range) for adusted VAS utility value (whee (s.d.) range) rank
availabe®

112123 99 0.639(0.23) 0.69(0500-0.849) 3.19(131) 3(24)
331131 98 0.499(0.3B) 0.50(0327-0.713) 3.85(125) 4(35)
323331 76 0.490(0.23) 0.50(0376-0.650) 3.76(120) 4(35)
314431 75 0.442(0.28) 0.45(0246-0.622) 4.52(136) 5(3-6)
234111 74 0.428(0.19) 0.40(0308-0.533) 4.18(134) 4(35)
344222 76 0.407(0.24) 0.40(0250-0.550) 4.45(127) 4(4-6)
133444 98 0.350(0.35) 0.30(0150-0.600) 4.50(138) 4.5(46)
144325 75 0.369(0.28) 0.30(0150-0.621) 4.79(145) 5(4-6)
125425 77 0.323(0.28) 0.30(0119-0.495) 5.13(122) 5(4-6)
445234 98 0.155(0.23) 0.15(0037-0.275) 5.98(079) 6(6-6)
455445 (worst site) | 501 0.077(0.29) 0.05(0000-0.150) 6.87(094) 7(7-7)

ICECAP
12321 100 0.872(0.1%) 0.90(0850-0.950) 2.26(046) 2(2-275)
21131 73 0.857(0.19) 0.90(0817-0.950) 2.12(047) 2(2-2)
31212 72 0.805(0.18) 0.85(0709-0.900) 2.21(060) 2(22)
22242 72 0.735(0.27) 0.80(0650-0.900) 2.86(135) 2(2-3)
23324 100 0.682(0.27) 0.75(0513-0.879) 2.82(106) 3(2-3)
33333 72 0.567(0.29) 0.62(0400-0.780) 3.35(124) 3(24)
14344 100 0.569(0.26) 0.58(0350-0.800) 3.46(109) 3(34)
43111 72 0.538(0.22) 0.55(0400-0.706) 3.40(133) 3(24)
44143 73 0.398(0.2B) 0.44(0211-0.553) 4.33(108) 4(35)
43443 72 0.386(0.21) 0.36(0250-0.600) 4.65(106) 5(4-6)
43334 72 0.352(0.25) 0.30(0190-0.500) 4.96(137) 5(4-6)
42444 99 0.343(0.28) 0.30(0150-0.550) 4.60(105) 4(45)
44444 (worst site) 490 0.226(0.28B) 0.16(0052-0.400) 5.76(129) 6(5-7)

OPUS
1111 74 0.899(0.11) 0.94(0891-0.952) 2.05(057) 2(22)
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Health state descttipn | Numberof Meanadusted VAS (s.d.) Medain (Interquartile VAS published value set Mearank  Median (Interquartile
valuaions range) for adusted VAS utility value (whee (s.d.) range) rank
availabe®
2121 74 0.663(0.2B) 0.71(0538-0.823) 2.78(102) 2.5(23)
3121 76 0.641(0.19) 0.65(0500-0.800) 2.92(088) 3(2-3)
2212 99 0.596(0.23) 0.60(0450-0.798) 3.04(121) 3(24)
3132 76 0.519(0.19) 0.50(0350-0.690) 3.69(087) 4(34)
2123 74 0.451(0.30) 0.46(0285-0.692) 3.78(156) 4(25)
1322 99 0.480(0.28) 0.50(0248-0.700) 3.94(1. 4(35)
43

1233 99 0.451(0.24) 0.45(0250-0.650) 3.37(112) 4(35)
3221 99 0.445(0.24) 0.40(0260-0.645) 4.10(135) 4(35)
2331 74 0.409(0.28) 0.41(0239-0.600) 4.39(121) 4(35)
3313 74 0.386(0.22) 0.40(0219-0.550) 4.66(102) 5(45)
1333 74 0.318(0.39) 0.27(0150-0.550) 4.64(153) 5(3.756)
3333(worst state) 496 0.223(0.28) 0.20(0071-0.350) 5.75(124) 6(5-7)

Best state 1488 0.999(0.00) 1.00(1000-1.000) 1.00(008) 1(11)

Dead 1488 0.000(0.00) 0.00(0000-0.000) 7.59(085) 8(7-8)
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Figure 1 States for the ranking and VAS tasks for blocs 1-6 out of 20

BLOC 1- [, B, €. Repordents n=25
eg. A=EQ-5D, B=SF6D, C=HUI2.

BLOC 2—- D, F.n=25
Al = EQ5D stte 11111, B1 =SF-6D stte 645655

Task 1 Task 2 Task 3 Task 1 Task 2 Task 3
B | Al B1 D1 D1 El
A2 Ad B4 D2 D4 B4
| A5 B5 D3 D5 =
Bl c1 o] =1 F1 F1
B2 c2 [¢Z] =] F2 F4
B3 c3 CE 'ES F3 F5
Best statel Best statel Best state Best state Best state Best state
Dead Dead Dead Dead Dead Dead
BLOC 3-E F, B n=25 BLOC 4- B, €, D. n=25
Task 1 Task 2 Task 3 Task 1 Task 2 Task 3
F1 B1 B1 C1
F8 B6 B8 C1Z
F9 B7 B9 (5K
F1 D1 D1
F6 D10 D12
F7 D11 D1z
Best state| Best statel Best state Best state Best state Best state
Dead Dead Dead Dead Dead Dead
BLOC 5-D, & E. n=25 BLOC 6-F, B, €. n=25
Task 1 Task 2 Task 3 Task 1 Task 2 Task 3
D1 D1 Fi Fi B1
D6 D8 F6 F8 B12
D7 D9 F7 F9 B13
B1
B1G
B11
Best state| Best state Best state Best state Best state Best state
Dead Dead Dead Dead Dead Dead




Figure 2 Comparison of adjusted VAS value and published value set
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Figure 3 Comparison of rank value and published value set

6,00 " Instrument
% ¢ AQL-5D
o= ® EQ-5D

° ., . HUI2
5.00] ® i & ¢+ |CECAP
o o7 OPUS
o - = SF-6D
e o

x

E 4.00- ° * ¢

o % o -

2 ° ¢

GEJ e ., e

" 3004 L

°® ® *
2,00
°
1.00 T T T T
-0.50 0.00 0.50 1.00

Published value set

23



Figure 4 Comparison of EQ-5D VAS value set for all EQ-5D sated predicted
adjusted VAS score using miamumlikelihood random #edsregressioh
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