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Abstract

Objectives

In contrast to the proliferation of studies incorporating healtte stalues from adults of all ages,
relatively few studies have reported upon the application of the time trade off (Ap@pachto
generate health state values fr@mpulations of younger adult3his study sought to employ a
conventionalTTO approachto obtain values for a selection Ghild Health Utility 9D (CHU9D)
health statesrom a sample of youngdultsaged 18 to 29 years and to compuaith the values
generated from application dhe original UK adult standard gamblecoring algorithm and the
Australian adolescent scoring algorithm

Methods

A convenience sample of Flinders University undergraduate students aged®l@tysvere invited
to participate in an interviewer administered conventidid task to value a series of five CHU9D
health impairment states using thielely usedvariantdeveloped by the York EQD team

Results

A total of 152 students within the target age range were approacheditipatetin the study of
whom N=38 consented to participate, giving an overall participatittnof 25% With the exception
of one health state, thmean TTO values were consistentliower than thosegenerated rbm
application of the originabooring algorithm for the CHU9Delicited with adultsof all ages A
significant proportiorof participants (n=17, 45%) considered thest severe CHU9CP(TS) state to
be worse than death.

Conclusions

This study adds ta growing body of evidendeadicatingthat tie values attached to identical health
states ardypically lower for younger people in comparison with adults of all ages and dspend
upon the elicitation method utilise@he values obtainedre applicable forre-scalng raw CHU9D

health state valuesbtained fromyoungeradolescensamplesusingprofile case best worst scaling



Key pointsfor Decision Makers

Relatively few studies haveeported upon the application tfie time trade & (TTO)
approactwith populations of younger adults

This study indicates that thETO values attached to identical health states are lower for
younger people in comparison withosegenerated from application of tlwiginal adult
sooring algorithm for the CHU9D comprising adults of all ages.

The choice ofelicitation method andvhose values to use for the economic evaluation of
health care treatments and services targeted for young peepheportant issugthat may

impact significantly upon the cost effectiveness estimates obtained.



1. Background

The Child Health Utility 9D (CHU9D) is anew generic preference based measure of health related
quality of life (HrQoL) developed specifically for applicatiowith young people[l]. Since its
introduction the instrument has been widely applied in several countries hinchidtren and
adolescentsAdolescencds a transitional stage of physical and mental human developaieci
generally occus between the ages of 11 and 17 yearsnfoencing at the onset of puberty and
terminating at legal adulthood) [2].is a time when individuals become increasingly responsible for
their own health and health care and is also associated with several hedléhasgiours, e.g. alcohol
use, cigaette smoking and illicit drug use. As such, this periothwhan developmenepresenta

key pointfor the introduction ofeducational and preventative effotteat mayhave a significant
impact upon both short and long term health outcoflesCHU9D wasdesigned principally for use

in economic evaluation to facilitate assessment of the -effgctiveness of educational and
preventativeénterventions targeted for young peoplthough it may also be used to assessitiqgoL

of populations in epidemiologat studiesThe instrument has also been adapted for, and successfully

applied in, adult populations (aged 18 years and above) [3].

The CHU9D ha® dimensions (worried, sad, pain, tired, annoyed, schoolwork, sleep, daily routine
and ability to join in ativities) with 5 levels within each dimension. A unique feature of this
instrument is that it was developed exclusively with young people rd¢ponse scales, wording and
formatting are based upon a qualitative study of interviews with over 70 young peitipla wide
range ofacute and chronibealth problems. Thesstrumenthas undergone psychomettesting in

both general primary school and in clinical paediatric populations haxsd demonstrated good
practicality and validity{1]. More recently the instrument has been widely applied in Australia with
adolescents aged 11 to 17 years in community setting&saprhcticality, feasibility and construct

validity has been demonstrated in this context [3-6].

The original scoring algothm for the CHU9Dis based uporUK adult general population values

(n=300)and was generatagsing thestandard gambléSG) valuation method7]. A second scoring



algorithm,based upon Australian aléscent valuesaged 1117 yearsn=590 usingprofile case best
worst scaling discte choice experimenBWS DCE) methodshas also been developi]. Currently
a programme of research is underway funded by the Australian National HehNedical Research
Council togenerate a reviseflustralian adolescent scoring algoritlion the CHU9Dutilising BWS
DCE methods ira muchlarge community basedample of adolescen(a=2020)based throughout

Australia.

In common with all ordinal approaches to health state valuatienedtimatesbtained from 8WS
DCE task arenot based on the-D quality adjusted life years (QALY) scdK. Initially the estimates
areanchored to the least valued attribute level. Since these estamates an interval scale, a linear
transformation can be alpgd in orderto ensurethat the full health state takes the value 1 and the
‘PITS’ health state (the health state comprising the lowest level on é#oh wine attributes of the
CHU9D descriptive system) takes ttmwvest value. However, in order for thestimates to have
QALY propertiesthe zero must represent the diatate, not the PITS state. This can be achibyed
using the most severe or PITS health state ydawmprising the lowest level on each of the nine
attributes of the CHU9D descriptiveyséem) from a traditional cardinal approach to health state
valuation e.g. the time trade off (TTO) or SG methtmdensure that the 0 represents d¢8thThis
approach was adopted for the existing adolescent scoring algdaitithre CHU9DIn thatthe alult
general population value for the PITS state elicited using the SG methodse@dgo rescalethe

BWS DCEestimates to ensure that the zero represented dgath |

Therelianceupon anadult general population value (including both younger and aldielts) to re
scalethe BWS DCE estimatesobtained fromadolescentsnay be viewed as a limitatioof the
existing adolescent scoring algorithm for the CHUS@I2ally, in order to best reflect the health state
preferences of adolescenwich escaling should bebased upon cardinal values elicited from
adolescents [9].However our previous experience indicates #thical concerns and sensitivities
associated with the presentation of the concept of immediate death incadblsamples will likely

meanthat both TTO and SG tasks need to be modified from their conventional formats te r@myov



reference to death in the question frami®lg Hence,t has been suggested that a sample of younger
adults may offer a next best solutionterms ofa relevantage range for the purpose ofsealing
BWS DCE estimates from adolescents whilst also potentially avoiding theemelhssociated with

the need to modify conventional TTO and Gadministration witradolescentfo].

Conventional valuation methods for re-scaling best worst estimates

Although there is no accepted gold standard scaling method for eliciting headthvatues for the
estimation of QALYSs, historically the majority of health economistsehawnded to favour the choice
based valuation medds of TTO and SG10]. The SG methodhvolves presenting the respondent
with a choice between a certain intermediate outcdthe health state to be valuedhd the
uncertainty of a gamble with two possible outcomes, one of which is better ltbanettain
intermediate outcométypically described as full healtgnd one of which is worséypically
described as immediate deathhe probability P of the bestitcome is varied until the individual is
indifferent between the certain intermediate outcome and the galfitis probability P is the utility
for the certain outcomehe health state to be valuethis technique is then repeated for ather
health states to be valued. A modified versioSGf can also be applied to elicit the value attached to

health states considered worse than death and temporary healtfiL8jates

TTO was developed specifically faise in health care by Torrancel] s a less cuplex alternative

to the SG that overcomes the problems of explaining probabilities to respondeotsinhon with the
SG, TTO presents the respondent with a choice. However, in TTO the respadsked to choose
between two alternatives of certainty rather than between a certain outcome antlle \gith two
possible outcomes. The application of TTO techmonic healthstate considered better than dead
involves presenting individuals with a paired comparison with two alteesatiternative 1 involves
living for a specifiedime period t (typically 10 years) in the health state to be valigetnative 2
involves full health for time period x whereix less thart. Time x is varied until the respdent is

indifferent between the two alternatives. Maduegiven to the less than full health state is then x/t.



In common with SG, a modified version of TTO can also be applied to #eivalue attached to
health states considered worse than death and temporary healtfil8jatesaddition, two variants of

the conventional TTO, namely lesiche and lagime TTO, which involve using the same TTO task
regardless of whether the state being valued is considered better or vaorsiedith, have recently
been developedl1p]. However, in contrast to SG and conventional TTO methods these new

approaches have not yet been applied extensively in adult populations.

As previouslyhighlighted the original scoring algorithm for the CHU9D is based upon application of
the SG method with adultsf all ages(age rangel6 to 87 years) Historically, studies reporting upon
the applicationof conventional valuationomethodsspecifically with populations of younger people
have been mucHess prevalentln a previousstudyreported upon in this journé compareBWS
DCE, TTO and SGmethodsin a young adolescent population Ratcliffe et 9] noted that the
majority of participants experienced difficulties in understag@nd interpreting TTO and SG tasks.
Participants wre randomised and asked to value a series of CHU9D health states using eifGer an S
or a TTO procedure. F®@G, participantsexpressed difficulties in identifying a point of indifference
between the gamble and the certain outcomes. Participants also tendedrlook the certain
outcome when making choices and focused predominantly upon the probabilitiesthdttamble
alternative leading to little variation in the values obtained for diffefealth states of varying
severity. The majority of participas who received TO exhibited strong risk aversion, a reluctance
to trade healthy life years, amstkuggled toidentify a point of indifferenceWhilst these problems
may possibly be alleviated through the use of an older adolescent s#nepée,areaddiional
difficulties due to the ethical concerns of the presentation of “immediate death” which miyed v

as a sensitive issue &dolescent population groupgen within the context of a hypothetical exercise.

The main purpose dhis studywas to employ a traditionahrdinal @proach to haith state valuation
to obtainvalues for a series of CHU9D health states (including the PITS &iathe purposes of re
scaling theBWS DCEestimatesbtained from an adolescent sampido the 0 = dah 1= full health

QALY scale.Previous health state valuation exercises have indicated that TTO taglenarally



easier for respondents to understand and complete than SG and a wate ofaeimpirical studies
have demonstrated that thenventionalTTO taskis a practical, reliable and acceptabletime of
health state valuatiorl(]. For these reaserwe opted to apply theonventionalTTO for this study.
Due tothe difficulties previously highlighted with the application of TTO methods in adolescent
samples we chose to administer toaventionall TO methodin a sample of young adul(aged 18

29 years) The health state values obtained wilbsequentlype used to rscalethe profile caseBWS
DCE estimates obtained from a largemmunity basedample of Australian adolescents to produce

an upedated adolescent specific scoring algoritiomthe CHU9D.

2. Methods

Participants

Permission was sought and ethical approval was grdAgoroval no: 6347) to conduct thmib-
study ina convenient samplef Flinders University students from the Faculty of Medicine, Nursing
and Health Sciencemged 18 to 29 yeatscated in lhe southern suburbs of metropolitan Adelaide.
Students were recruited to the studg an invitation letteran information sheetnd consent form

distributed via an email student distribution.list

Measures

Participants were asked to setfmplete theadult version of theCHU9D as the first phase of the
interview prior to undertaking th€TO task. The adult version of the CHU9Ras identical to the
original CHU9D with the exception that ‘schoolwork’ in the CHU9D descripgiystemwasreplaced

with ‘work/study to make this dimensiomore applicable foruniversity studenparticipants The
initial completion of the CHU9Dhelped to familiarise the participantswith the wording and
formatting of the CHU9D health statder valuation Following completion of the CHU9D
participants undertook th€TO task with a trained interviewer. Participants were asked to value a
total of five CHU9Dhealth states from across the CHU9D descriptive systefieding increasing
levels of impairmenaccording to the health state description and their associeadtth Istate values,

plus the PITS state comprising the lowest level for each of the nineutatriof the CHU9D- see



Appendix ) using theTTO method.A maximum of fve health statesvere chosenfor valuation to
provide a balance between achieving adequate representation of the range of realthlusta
incorporated within the CHU9D descriptive system for the purposessafating and the practical
need to avoid presenting a large numbeheith states fowaluationand therebypotentially over
burdening study participants througheadthy and intensiviaterview processlhe health states were

presented in a random order to remove the potentialfpordering effects.

Theconventionall TO taskemployedwas based upon the widely used variant developed by the York
EQ-5D team for interviewer administration, using props in the form of a sl&tiate to represent life
years[13] and to assist in identifying a point of indifferenBaticipants were asked to consider each
health state in turn arekked to indicata point of indifference between living in that health state for
10 years and a shorter period of time in full hedittcases where the health state under consideration
was viewed as worse thdreing deadhen the modified version of the TTO task developed by the
York EQ-5D team was employef0,13] This procedure involves respondents choosing between
alternative 1: imradiate death and alternai\2: spending a length of tin{g) in the health state
under consideration followed kyyears in full health wherex +y = t. Timex is varied until the
respondent is indifferent between the two alternatives. The valueafehsis then given by; =
—x/(t — x). Hence, the more time that is required in full health to compensatieefdime spent in

the health state under consideratiom lower is the score fdhat particular health statds for SG,

one practical difficulty with this technique is that, although it imposegpardimit of 1.0 on chronic
health states preferred to death, it imposes no comparable lower finhi¢adth states which are
considered worse than death. This rssih a scale ranging from minus infinity #d.0, thereby
giving greater weight to negative values in the calculation of meaessand presenting problems for
statistical analysis. It has therefore been recommended that teeepoe values of stateserwidered
worse than death are-sealed such that the worst possible state is assigned a preference val@e of

[13, 1. This transformation was applied for states considered worse than death



Basic sociedemographic information including age and gender and additional questiatiisgred
whether or not the respondent had a disability or long standinty leeaidition, were collected in the
final section of the survey. Soearonomic status was measured by applying the Family Affluence
Scale(FAS), ameasure of socioeconomic position desigfa@dyoung person seleport [U4]. The

FAS is constructed as aDpoint scale with lower scores repregamtower levels of affluence and
vice versaThe FAS was collected in eight categories ranging from @,tavhich were recoded into 3
groups for the analysis, l0W:3, intermediate4-5 and high 6-7 [14. Paricipants were also asked to
indicate how difficult they found theTO task was to complete on a scale from 1 to 4 where 1

indicates ‘not difficult’ and 4 indicates ‘very difficult’.

Data Analysis

The data were analysed in STATA version 12.%].[Individual responses to the CHU9D were
converted tovaluesby applying theoriginal UK adult general population algorithm developed by
Steveng7]. For comparative purposes the Australian adolescent scoring algorithm wappalled to
generate Australian specific valueg. [ For comparative purposesetTTO values obtained frothe
Australian university student adult sample for the five selected health seresompared with the
valuesgenerated from application of the existing UK adult general populatioplsased upon the
SG method7] and the Australian adolescent specific scoring based upd@ivitg DCE method4]

for the same five health states. Descriptive summary statistics inclugiagsinstandard deviations,

medians anthter-quartile rangesvere estimated

3. Results

A total of 152students within the target age range wiakéted to participate in the studgf whom
N=38 consentd to participategiving an overall participation rate @6%. The socicdemographic
charateristics of the participantare simmarised in Tabld. It can be seen that the majority of
participaits were male (76%) and the mean age of participants was 23 years. The vast pfajorit
participants (87%) were classified as either intermediate or high farfliggraée according to their

responses to the FA&hd most (82%) indicated that they were living without any lstending
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iliness, disability or medical condition/all participants fully completed both the CHU9D and the
TTO task. Aminority of participants (11%) indicated that yhéound the TTO task moderately
difficult to complete, with 37% of participants indicating slight diffty and 53% indicatingho

difficulty.

The frequencies of responses to the CHU9D are presented in T&adi@pants generally reported
themselvesn good health according to the CHU9D classification, althougpamtcipantrepored
themselvesn full health, corresponding to the highest level for all 9 CHU9Dbatteis. Themean
CHU9D health state values corresponding to these response pattergenerally high with an
overallmean of 0.87 where the UK adult scoring algorithm was applied and an ovesalloin@.81
where the Australian adolescent scoring algorithm was apflfezbe values are consistent with the
findings from a previous studyonductedn a community based samples of younger Australians aged

11-17 years where the mean CHU9D value was 0.85 [5].

The results fromcomparisons of th@ TO and SG valueare summarised in TabR It can be seen
thatwith the exception of health stal (HS1), the mean TTO valuggeneratedre loweron average
than those elicitedrom application of theoriginal CHU9D scoing algorithmbased upon the SG
methodwith adultsof all ages The PITS health state valignoticeably lower relative tthe PITS
health state values generated from application obtlggnal adult scoring algorithmA significant
proportion of young adult participants (n=17, 45%) considered the PITS statevtrdmethan death
when directly valuing itising the TTO methodVhilst the majority (55%pf young adulparticipants
considered the PITS state to be better than dead, the strength of prefer¢émosefovhaconsidered
the PITS state to be worse than dea#ls such thagverall, the mean health state value for @S
statewas lower than zero and therefaverse than death according to the QALY scalee standard
deviations around the mean TTO estimates indicate that there is soati®wat the individual level

with the extent of the variation being higst fo the PITS health state.

11



4. Discussion

The findings from his study indicate theracticality of the conventional TTO approacking an
interview mode of administration with young people. The mean TTO values obtainedisostutly
will be utilisedindirectly to facilitate the development of an-dated Australian adolescent specific
scoring algorithm for the CHU9Dy re-scalng the ordinal valuesobtainedfor a selection o€CHU9D
health statesnto the 0 = death 1= full health QALY scale. The orldirsdues were obtainedsing
BWS DCE method$rom a largeAustraliawide community based sample aflolescentsN=1982,
aged 11 to 17 yeardPreviously we have usdtle UK SG adult general population valiecluding
adults of all ages) for the most severe or PITS health state for the purposssaling BWS DCE
estimates obtained from adolescents. This study represents an improearti@s previous research
through the use of a more targeted young adult sample and the incorpofatieeries of CHU9D
health state values (rather than a single health state value only) gensnaged conventional TTO

approach for the purposes ofsealing.

The main limitatios of this studyrelate to thesample sizevhich was relatively smaland composed
of a convenience sample of University students. The samalenot therefore,be considered as
representative of the young adult population of Australia. Further work shiowdtigate the
development of more precise TTO health state vdluethe CHU9Dthrough the use of larger and
more diverse community basedsamplesof young peopleand the potential for the use of more
sophisticated econometric modelling approaches for the purposesdadliry DCE estimates on to

the full healthdead QALYscale [16].

TheTTO methodwas generally well received our young adult samplgith the vast majoritypeing
prepared to trade healthy life years amticating either no or only slight difficultyith the approach
This finding is in direct contrast tprevious study we conducted inyaungeradolescent sample
compare TTO, S@Gnd best worst scaling methodich foundthat the majority ofparticipans
exposed to the TTO approach expressed a strong reluctaricadéo healthy life year§9]. A
reluctance to trade healthy life years has also been found in otherssapjing the TTO with

adolescents.Tong and colleagues found that adolescent kidney transplant recipepuged
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consistently high values for their current quality of life and were wiltmgyive up almost no life
expectancy for perfect healfh7]. Similarly, Yi and colleagues found thatlolescents living with
cystic fibrosis were willing to trade very little of their life eqtancy to atia perfect health [g].

The findings from this study indicatéhat in contrast to adolescents, young adults are able to
conemplate the notion of sacrifigg life expectancyand have a stronger capacity to reflect on {ong
term outcomes, both of which foressential components for the practicality and feasibility of the
conventional time trade off approachhese findings aralso consistent with evidence from the
psychological and decisiemaking literatures which indicate thdtey executive functions
commensurate with an understanding of the TTO approachufling the abilities to plan strategically
and the organization of goal directed behavipars still developing during adolescence but tend to

reach peak development during young adulthd&g2[j].

With the exception of the first health state (HS1), the mean health states gaherated rbm
application of theconventionalTTO method are noticeably lower th#imose generatedsing SG.
These findings are consistent with evidence from the liter&uralicate that the SG method tends to
produce highehealth state valuethan TTO for identical health statfal]. The findings are also
consistent withour previous researctvhich has applied a common valuation method and focused
upon the differences in values attributable to population groups. We conduttelg t sipplyBWS

DCE methods tovalue a series of identical CHU9D health states aatblescent and adidamples. It
wasfound that the adolescent values were generally lower that the adult values afiffettences
were most pronounced relationto mental health impairment23]. Hence, lis study adds to a body

of evidence to demonstrate that both the choice of valuation matttbthe population group from

whom the values are eliciteday impact significantly upothe resulting health state values.

From a public policy perspective, it may be argued that the preferences and valdekso$hould be
used to inform QALY calculations. Adults are eligible to vote under dotisthal law and are
eligible to pay general taxation which provides financial supparttfe health systems of many

countries [22]. ldwever, it may also be argued tkia¢ incorporation of the preferences of adolescents

13



into costeffectiveness analyses of treatment and service programmes desigres dgetgroup has
the potential to facilitate the development of treatment and sgamageammes that are more relevant
to their needs, ultimately leading to improvements in service utilizationlddgscentsThe choice of
method for eliciting health state values and the question of whose t@lapgl in the calculation of
QALYs are inportant issues to address for economic evaluatidnf@nguiding decisionmaking in

relation to health policy.

5. Conclusions

This study employed theonventionalTTO method, a traditional cardinal approach to health state
valuation,with a sample of young adulte obtain values for a series of health states (including the
PITS state) defined by the CHU9D instrument. With the exception of ont lséatie, thenean TTO
valueswere consistentljower than those elicited using direstindard gambl&aluation with adults

A significant proportion of participants (n=17, 45%) consideredrbst severe CHU9DP(TS) state

to be worse than deatfihe values obtained will be utilised to-seale theBWS DCE estimates
obtained froma large community based sample of adolescents (Afe¢d 17 years) onto the 0 =
death 1= full health QALY scale to generate ardafed Australian adolescestoring algorithm for

the CHU9D.Therevisedalgorithm will have wide applicability in healdfcanomics, healttservices
researchepidemiology and public health for incorporation into the economic evaluation tf badl
preventive programs and in the assessment of the health related qualfgy fof populations of

younger people.
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Table 1: Participants

Variable | n (%)
Gender
Male 29 (76%)
Female 9 (24%)
Age (Mean, SD) | 23.18 (2.85)
Family Affluence Score (FAS
Low (FAS score < 3) 5(13.16)
Medium (FAS score = 4 or 5) 16 (42.11)
High (FAS score > 6) 17 (44.74)
Long-term disability, illness, or medical conditions
Yes 7 (18.42)
No 31 (81.58)
Difficulty with the Time Trade Off approach
Very difficult 0
Moderately difficult 4 (10.53)
Slightly difficult 14 (36.84)
Not difficult 20 (52.63)
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Table 2: Mean values and summary of responsesto CHU9D (n=38)

CHU9D mean (SD) values: UK SG adult algorithm

0.866 (0.062)

CHU9D mean (SD) values: Australian BWS DCE adolescent algorithm

0.811 (0.111)

CHU9D Attributesand levels | Frequency (%)
Worried

1.1 don't feel worried today 44.74

2.1 feela little bit worried today 39.47

3.1 feel a bit worried today 7.89

4.1 feel quite worried today 5.26

5.1 feel very worried today 2.63
Sad

1.1 don't feel sad today 84.21

2.1 feel a little bit sad today 13.16

3.1 feel a bit sad today 2.63

4.1 feel quite sad today 0

5.1 feel very sad today 0
Pain

1.1 don’t have any pain today 63.16

2.1 have a little bit of pain today 28.95

3.1 have a bit of pain today 7.89

4.1 have quite a lot of pain today 0

5.1 have a lot of pain today 0
Tired

1.1 don't feel tired today 15.79

2.1 feel a little bit tired today 50.00

3.1 feel a bit tired today 28.95

4.1 feel quite tired today 5.26

5.1 feel very tired today 0
Annoyed

1.1 don't feel annoyed today 76.32

2.1 feel a little bitannoyed today 10.53

3.1 feel a bit annoyed today 10.53

4.1 feel quite annoyed today 2.63

5.1 feel very annoyed today 0
Work/Study

1.1 have no problems with myork/studytoday 44.74

2.1 have a few prolemns with my work/studytoday 39.47

3.1 have some problems with myork/studytoday 15.79

4.1 have many pralemswith my work/studytoday 0

5.1 can’'t do mywork/studytoday 0
Seep

1. Last night | had no problems sleeping 52.63

2. Last night | had a few problems sleeping 34.21

3. Lastnight | had some problems sleeping 13.16

4. Last night | had many problems sleeping 0

5. Last night | couldn’t sleep at all 0
Daily routine

1.1 have no problems with my daily routine today 84.21

2.1 have a few problems with my daily routine today 13.16

3.1 have some problems with my daily routine today 2.63

4.1 have many problems with my daily routine today 0

5.1 can’'t do my daily routine today 0
Abletojoinin activities

1.1 can join in with any activities today 68.42

2.1 can join inwith most activities today 7.89

3.1 can join in with some activities today 13.16

4.1 can join in with a few activities today 10.53

5.1 can join in with no activities today 0
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Table3: A comparison of Time Trade Off (N=38) and Standard Gamble valuesfor selected CHU9D health states

Health State HSL:434243545 | HS2:414355432 | HS3:231345314 | HS4:423141114 H S4: 555555555
TTO mean (SD) 0.52 (0.20) 0.34 (0.26) 0.46(0.22) 0.63 (0.20) -0.21 (0.45)
TTO median (IQR) | 0.50 (0.3500.60) | 0.35 (0.1000.50) | 0.50 (0.2500.65) |  0.65 (0.450 0 (-0.65 to 0.20)

0.75)
SG meah 0.41 0.56 0.73 0.83 0.33
BWS meah 0.39 0.53 0.60 0.73 0.33

! from application of the original Ulddultgeneral populatioscoring algorithm.
from application of the\ustralian adolescent speciicoring algorithm.

Abbreviations:
TTO=time trade off
SG=standard gamble

BWS=best worst scaling

HS=health state

SD=standard deviation
IQR=interquartile range
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Appendix 1: Descriptions of health states presented

CHU9D dimensions HS1:434243545 HS2:414355432 HS3:231345314 H$A:423141114 H $4: 555555555
Worried | feel quite worried today | | feel quite worried today | | feel a little bit worried | feel quite worried today | | feel veryworried today
today

Sad | feel a bit sad today | don’t feel sad today | feel a bit sad today | feel a little bit sad today | | feel very sad today

Pain I have quite a lot of pain | | have quite a lot of pain | | don’t have any pain toda) | have a bit opain today | | have a lot of pain today
today today

Tired | feel a little bit tired today | | feel a bit tired today | feel a bit tired today | don’t feel tired today | feel very tired today

Annoyed | feel quite annoyed today| | feel very annoyed today | | feel quiteannoyed today | | feel quite annoyed today| | feel very annoyed today

Work/study | have some problems with | can’t do my work/study | | can’t do my work/study | | have no problems with | | can’t do my work/study
my work/study today today today my work/study today today

Sleep Last night | couldn’t sleep | Last night | had many Last night | had some Last night | had no Last night | couldn’t sleep
at all problems sleeping problems sleeping problems sleeping at all

Daily routine | have many problems witli | have some problems witl | have no problems with | | have no problems with | | can’t do my daily routine

my dailyroutine today

my daily routine today

my daily routine today

my daily routine today

today

Able to join in activities

| can join in with no
activities todg

| can join in with most
activities today

| can join in with a few
activities today

| can join in with a few
activities today

| can join in with no
activities today
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