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Abstract
Obtaining hedlth state values from the literature is an important method for populating

economic models. This paper presents areview of hedth state values (HSV) for an
economic mode of treatments for established osteoporosis. The review sought to
identify the best available utility estimates for health states associated with osteoporosis
and make recommendations about their use. It was based on a systematic search of the
main literature databases. The HSV s were reviewed in terms of the appropriateness of
the vauation technique, the vdidity of the descriptive system (if one was used), the
number and type of respondents, and overal qudity of the study.

Twenty three estimates of hedth state values were found across the four conditions

from five studies. These empirica estimates were found to differ significantly from the
commonly used assumptions in economic evauation, but with awide variation between
estimates for the same state (0.31 to 0.81 for vertebral fracture Sates). This variaion
can be partly explained by the val uation technique, hedlth state description and the
background and perspective of respondent, and leaves scope for considerable discretion
that could be abused. The review aso identified problems in using vaues obtained

from the study populations to those in economic models, including the estimation hedlth
sate valuesin those who avoid afracture and the extrapol ation from a study population
to the modd population.
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INTRODUCTION

Theincreasing use of modelling to assess cogt- effectiveness has placed an increased
demand on the need for hedlth state values. This paper is concerned with the
identification of hedth state values (sometimes referred to as hedth state utility values)
for use in economic models. It draws on areview conducted to populate an economic
model of treatmentsfor osteoporosis.

There are severd drategies for determining hedth state utility vaues: 1) to use expert
opinion, 2) to use indices obtained from the literature and 3) to directly measure the
preferences of an appropriate population (Torrance, 1986). Thefirst strategy has been
widely adopted in the field of osteoporosis where economic eval uations have used
judgements either by the authors or by expert panels, or have extracted vaues from
previous studies using these approaches. Thereis evidence that experts may focus on
different aspects of hedlth to patients and hence may be inappropriate for usein
economic evauation (Jachuk et a, 1982). The third approach is usudly regarded as
better, but it is often impractical to conduct the necessary empirical studies as part of the
condruction of amodd. Anaysts may aso prefer to use exigting vaues from the
literature in order to promote consensus.

The recent publication of a set of tables of al published hedth states utility vaues
covering most conditions (Tengs and Wallace, 2000) islikely to further promote the use
of the literature as a source of values. For many conditions there are now multiple

vaues available with considerable variation in published hedth Sate values. This

leaves considerable scope for discretion in the sdection of vaues for an economic

model that could be abused. It istherefore important to understand the reasons for these
variations. They may partly result from the choice of respondent (whether they were
obtained from a patient population or the genera population), the technique used to

dicit values (e.g. visud andogue scaing, standard gamble or time trade- off), the variant
of the preference dlicitation technique, the perspective of the task (e.g. whether it wasto
vaue one' s own hedth or someone ds2's), sample size and overd| qudity of the sudy.
These issues need to be systematically reviewed in order to promote good practice in the
research community to develop economic models and ultimately to support policy
meakers in the assessment of cost- effectiveness of interventions.

This paper draws on arecent review of hedth state vaues conducted for the purpose of
populating a modd to examine different trestments for established osteoporosis (Kanis
et d, 2001). Thereview attempted to identify the best available empirica vaues for the
empirica modd and to consider how they can be gpplied to the model. Thisreview dso
provides an opportunity to consder the issues around obtaining vaues from the
literature.

CASE STUDY

Osteoporosis

The cogt- effectiveness of the treetment and prevention of osteoporosishasbeen a
comparatively poorly researched areawith 20 published studies in the last two decades
(Sculpher et d, 1999; Torgerson and Reid, 1997). Moreover, an important weakness of
these economic evauations has been a dependence on the use of assumption or
judgement rather than on empirica evidence for the utility vaues of key hedth events
associated with osteoporosis such as hip, vertebra and wrist fracture. Y e, the cost per



QALY estimates of these economic models has been found to be highly sengtive to the
values of these states in the models (Sculpher et &, 1999).

There are anumber of reasonsfor opting to obtain health sate vaues from the literature
for osteoporosis. Firdly, there are multiple clinica outcomes associated with the
condition including vertebra, hip and wrigt fractures and the sate of established
osteoporosis itself, each with different consequences for morbidity. Secondly, these
outcomes occur over along time frame of 20 years or more. To conduct empirical
Sudies to obtain vaues for these states would be too cosily and time consuming within
the time frame of this project. Findly, there have been a number of studies that report
hedth state vaues (HSV's) using recognised prefer ence dicitation techniques.

Systematic sear ch

This review has been based on a systematic search of the key literature databases,
including Medline, EMBASE, SCI, and NEED for the years 1980-1999. The search
identified papers reporting economic evauati on of the prevention and treatment of
osteoporosis and those reporting quality of life, hedth state values, QALY's, preference-
based measures and so forth in osteoporosis related conditions. Thiswas a very broad
search drategy that identified papers well beyond the interests of this study and was
designed to ensure that no papers were missed. Studies were aso identified by hand
searching, citation searching, reference list checking and those known to researchers
involved in the sudy.

This broad sear ch strategy found atotal of 1014 papers. The abstracts were initialy
sifted in order to identify those with any potentid to be rdlevant to thisreview and the
number of paperswas thereby reduced to 173. These papers were ordered and reviewed
to identify those papers presenting HSV's. It was found that most of the papers were
concerned with measuring qudity of lifein general and did not present hedlth State
utility values. Just four published papers (Gabrid et d, 1999; Dolan et d ,1999; Sdkeld
et a, 2000; Oleksik et a, 2000) were found to report HSV's for one or more of the
osteoporosis related conditions (Table 1). A number of papers reported more than one
sate and dlicited vauations from different groups of respondents and/or used more than
one vauation technique. Asaresult, therewere 23 HSVsin dl, with two hedth state
vauations for established osteopoross, seven for hip fracture in generd, one for hip
fracture resulting in home confinement, 12 for vertebra fracture and one for wrist
fracture. These were supplemented by one unpublished study containing a hip fracture
vauation (Brazier et a, 2000).

Results
Table 1 presents the study, the hedlth state descriptions, the mean and standard

deviation of the values, the va uation technique employed and the source of the
vauations for each of the osteoporosis related conditions. For comparison, normative
HSV data have been presented by age group for the UK. These vaues were obtained
from the EQ-5D being administered to over 3,000 representative members of the UK
general population (Kind et d, 1998). The vaues used by the National Osteoporosis
Foundation (NOF) (1998) have also been presented for comparative purposes, snce
these are the values commonly being used in current economic evauetions.

The 23 empiricaly derived HSVsfor the four conditions (i.e. hip, vertebral and wrist
fracture and established osteoporosis) differ considerably from the NOF vaues obtained



by apand of experts. For example, the NOF judged the value for vertebra fractures of
0.97 and this compares with values obtained empiricaly that range from 0.31 to 0.80.
There is a consderable range of values for each condition, probably due to differences
in the derivation of the estimates. The methodologica differencesinclude what isbeing
vaued, the vauation technique, who did the vauing and the anchor states used in the
vauation task.

REVIEW

Basis of review

Thereview aimsto identify the most gppropriate values for use in an economic mode

of treatments for osteoporosis (Kanis et d, 2002). Given thereislikely to be arange of
HSVsit is dso necessary to understand the methods for deriving the estimatesin order
to begin the process of sdection. This section sets out the issues addressed by the
review.

Theoretical and methodological issues

How hesalth states should be described

Thisisin part an issue of perspective. Estimates can be obtained by asking patients to
value their own hedlth state or by asking an appropriate population of respondents (who
may or may not be patients) to value hypothetica descriptions of the states. Having
patients value their own hedlth has the advantage of avoiding the need to describe hedth
states and may ensure they have a better understanding of the impact of the state on
their lives. However, for reasons considered later it is often deemed appropriate to
obtain the values from a broader sample of people.

Using the hypothetica perspective raises the problem of how to describe the states of
hedlth for valuation. Health states can be specially constructed to describe the condition
(Gabrid et a, 1999) or based on generic hedlth state descriptions that are not specific to
the condition, such asthe EQ-5D (Brooks, 1996). The generic measures are
adminigtered to a patient population and come with atariff of values based on the vaues
the generd population. Condition specific vignettes have the advantage of being more
relevant and senditive to the condition than the generic measures (Fitzpatrick et d,
1993). Thedisadvantageisthat the descriptions are less flexible and cannot be used in
clinicd trids. The descriptions cover afew states associated with or thought to be
typical of the condition, and indeed in some cases there is only one such hedlth state.
These may poorly reflect the range of states found in the population and any changes
found in atrid may not be well reflected in these vignettes. The advantage of the
generic approach isthat health Sate questionnaires can be administered in trialsinthe
same way as other measures of hedlth rdlated qudity of life, and hence thereisa direct
link between the descriptive data being vaued and the clinical evidence. Commonly
used examples of generic instruments for obtaining health state utility values are the
EQ-5D (Brooks, 1996) and the HUI-II1 (Torrance et d, 1995). There isathird way that
involves devel oping preference- based condition specific measure that can be used in
clinical studies (Brazier and Dixon, 1995), but this approach has not been widdly used
to date. The decison regarding the best descriptive system is ultimately an empirica
question requiring psychometric and quditative evidence.

Any intervention seeking to reduce the number of clinica events such as fracture raises
an additiona descriptive question concerning the hedth state that the person avoiding
the event will experience. An economic evauation is concerned with estimating the



hedth loss for each individud from adinicd event which is the difference between the
HSVs before and after the event. When evauating anew trestment for a symptomatic
condition, this can be assessed by undertaking hedlth assessments before and after
trestment. However, economic models of interventionsin osteoporosis are typicaly
driven by events, such as hip fractures, where there are limited pre-event data. In
economic modelsit is often assumed that the pre-event HSV iseither 1.0, or that of
some control group, or some matched age and sex-matched average.  These methods a
least control for the fact that the prevalence of fracturesisrelated to age and sex, but
they do not provide true assessments of the likely hedlth state of those who avoid a
fracture. People who have a hip fracture probably have a poorer hedth status than
average before the fracture. This hasimportant implications for the use of hedth seate
vauation data, and the nature of the control is consdered in this review.

How to value health Sates

Another important difference between estimates has been the valuation technique used
to dicit HSV's, whether for patients to value their own states or to value hypothetical
condition specific or generic states. The techniques used to vaue hedth Sates are visua
andogue scaes, sandard gamble and time trade- off. It is currently recommended for
economic vauation, that hedth state utility values should be obtained using a choice-
based technique such as standard gamble or time trade- off rether than arating scae
(Brazier et d, 1999). However, thereis no consensus as to which of these two should
be used. It has been suggested that for arange of reasons SG would be expected to
generate higher vaues than TTO across the entire severity range and this has been
found in anumber of studies (Green et d, 2000). A study undertaken in York
comparing TTO and SG, however, found evidence for a cross-over. SG vaues
exceeded TTO up to VAS values of 0.4, but then there was a cross over with TTO
vaues exceeding SG vaues (Dolan and Sutton, 1997). However, this finding was
restricted to the variants of SG and TTO that used props to assist the respondent
undertake the valuation task. For the different variants of these techniques that did not
use props the two techniques generated smilar values for VAS vadues over 0.4. Thesze
and pattern of the difference between TTO and SG may depend, therefore, on the
severity of the condition and the variants of the two techniques being used

For usein cogt utility andys's, valuation exercises must have the reference (or ‘anchor’)
dates of full health and deeth. Full hedlth needs to be defined in an agreed manner as
one of the possible outcomes of the choices presented in SG and TTO and the other
must be immediate desth. Where thisis not done, for example full hedth is replaced by
best imaginable for age (and there are ingtances of thisin this fied) then the vauaions
should be*chained” onto the full hedlth-desth scale using avaue for this best
imaginable gate on the full hedlth - death scde for use in economic evauation.

Whose values

Vaues may be obtained from patients, professonas or other experts, members of the
generd population or some other population deemed gppropriate. These congtituencies
have been found to yidd different vauations. Though the pictureis mixed, thereis
evidence that patients vaue poor hedlth states more highly than members of the generd
population trying to imagine the same states (Sackett and Torrance, 1978; Boyd et d, 19
; Lenert et d, 1999). This has been explained in terms of adgptation to disahilities, a
changein reference point (Lenert et a, 1999) or perhgps a more insdious lowering of
expectations (Dolan, 2000).



Whatever the source of the difference between patients and the generd population, this
can haveimportant implications when valuing changes. For dramatic changes, such as
those that may arise from a hip fracture where the patient moves from near full hedth to
substantidly less, then the change in HSV is greater when made by the genera
population than by patients. However, where the change is rather less dramatic, such as
where a patient moves between severdy disabled states, then generd population vaues
are poor a distinguishing between them and may result in lower vauations of the
change (Lenert et a, 1999).

There are arguments both way's regarding which vaues to use in economic evauation.
Having patients vaue their own hedlth ensures they have a better understanding of the
impact of the sate on their lives. However, the appropriateness of current patient values
has been questioned for future hedlth services since thisignores the views of future
patients. More generdly, it has been argued that for the purposes of informing resource
dlocation we require the vaues of society at large and hence those sudiesusing a
representative sample of the genera population would be more gppropriate (Gold et A,
1996).

Practical issues of using valuesin economic models
There are some practical problems that have arisen from trying to use empirica values
from dlinical studies in economic modds and these are briefly explained below.

A fundamenta problem with teking aresult from aclinica sudy and using it an
economic mode isthat the origind study was not designed to populate the particular
mode of interest. The clinica population, for example, is often different from the
population being modelled. It isaso likdy that an economic modd will be interested in
the time course of a condition, but clinica studies are usualy conducted & one pointin
time or have little follow-up over time. To extrapolate thefindingsfrom the dlinical
studies to the modelled population usualy requires some assumptions to be made.

A fina condderation is that models increasingly require a distribution around mean
hedth gate values in order to modd the impact of uncertainty. Having identified the
best HSV edtimate in the literature, the analyst may be able to use the uncertainty
estimated in the study. However, where results are being extrapolated to the modd
population other methods may be necessary.

Review

Hip fracture

The seven HSVsin Table 1 range between 0.28 to 0.72. Two were generated usng VAS
and have been excluded from further consideration. The lowest values of 0.28 and 0.31
were for condition specific Sates, but the hedth state descriptions were very different:
‘disabling’ (Gabrid et d, 1999) and ‘good’ (Sakeld et a, 2000) respectively. Both
were dicited usng TTO, with the former anchored against best imaginable and the
latter a good hedlth state typical for their age. Adjusting for these anchors would
increase the vaues to some extent. It isinteresting to note that the vauation of the
disabling sate by those who were experiencing aworse sate was sgnificantly higher at
0.65.



The remaining two cross-sectiond HSVs were very smilar. The HUI-11 vauation for
those who had a hip fracture in the last five years was 0.68 compared to the TTO own
HSV of 0.70. The smilarity of these two vaues may have arisen from conflicting
influences. Whilgt the patient -derived vaue might have been expected to be higher, this
may have been partly offset by the fact that TTO vaues are often lower than SG
vauations (Dolan, 2000). The TTO is more difficult to interpret since the TTO question
for own value was anchored againg the state of * best imaginable for age’ and therefore
should be chained in order to placeit on the full hedlth-deeth scale. A vaue for *best
imaginable’ isnot known and hence it is not possible to undertake such chaining. These
own hedth vauations can be used to obtain QALYs.

Brazier and colleagues collected HSV's using the TTO weighted EQ-5D before and after
hip fracture in a population recruited into adlinica trid (Brazier et d, 2000). This
prospective data set offers amore vaid estimate of the lossin hedth status associated
with a hip fracture. The mean HSVsat 6 and 12 months after hip fracture were 0.49 and
0.48 respectively. These figures are lower than those reported by Gabridl et a (1999)
for the HUI-1I and this could be due to the use of TTO rather than SG and/or the fact
that the population is significantly older. The study aso found that prior to the fracture,
patients had a significantly lower HSV compared to the average for their age of 0.60
compared to 0.731 (Kind et a, 1998). The estimated proportionate |0ss using these
figuresis comparable to that indicated by comparing the HUI estimate of 0.68 to the
age/sex norm found in Canada of 0.82 (Roberge et d, 1999).

Whichever estimateis used, these results dl imply asignificant impact for hip fracture
on HSVs. These results support the usud finding that patients give higher vaduations
than non-patients. It was aso found that an explicit description of a sate ssemsto dicit
alower vdue. However, thereis no empirica evidence for digtinguishing between the
first and subsequent years. The Gabrid et a (1999) results were for those who had
experienced afracture in the last 5 years and the Brazier et d (2000) study is currently
limited to a 12 month follow-up.

Nursing home

Thereis only one published estimate for hip fracture casesin anursing home. Saked
and colleagues asked a group of elderly respondentsto value a‘bad’ hip fracture state
that included being in anurang home (Salkeld et d, 2000). The estimated HSV of 0.05
compared to the NOF assumption of 0.4. The upper anchor used in the TTO question
was anchored by a state regarded as good for respondents of their age, which given they
were an ederly population is not the same asfull hedth. Another concern with using
thisHSV isthe prevdence of this particular hedth state description in anursing home
population. Without this information it cannot readily be incorporated into an economic
evauation.

Vertebral fracture

Nine of the 10 preference-based HSV estimates for vertebra fracture lie between 0.31
and 0.81 and are consderably below the NOF assumption of 0.97. The EQ-5D data
from the study by Osalsik and colleagues (2000) found evidence of areationship
between number of fractures and HSV. Thorecic fractures had lower vaues than
fractures located at the lumbar spine. TTO own hedlth vaues were not higher than the
HUI vaue, again possibly due to the different vauation technique (0.81 vs. 0.80), but
higher than the estimates by Oleksik and colleagues based on a genera population TTO



vauation of the EQ-5D. The TTO vaue suffers from the same problem as the hip value
in that it was obtained using ‘best imaginable for age’ as the upper anchor state. The
other vaue of 0.31 was obtained from non-fracture respondents for a hypothetical state
of ‘multiple’ fractures. 1t would seem that once again, an explicit description of the
condition has resulted in alower vaue than the generic descriptions.

After dlowing for the expected HSV in the age groups prone to vertebrd fracture, the
gpparent difference to the NOF assumption is considerably reduced for some of the
edimates. The HUI - 11 estimate for those who had afracture in the last 5 years of 0.8, for
example, compares to the normative va ue based on Canadian data of 0.82 for a
comparable age group. The study by Oleksik and colleagues produced vaues of 0.66-
0.81 compared to genera population norms of 0.81.

One concern with these studies is that they recruited patients who had had afracture up
to 5 yearsago. Thereare no HSV edtimates againgt time of fracture and hence no
separate estimates for year one and subsequent years. Furthermore, these studies used
cross-sectiond controls. The control casesin the study by Oleksik and colleagues were
patients who met the same inclusion criteria of age and T score (<-2.5), but the authors
found the controls were sgnificantly younger (by 2.5 years), had a higher lumbar spina
Bone Minerad Densty (BMD), and alower prevaence of non-vertebra fractures. The
consequences of these differences for EQ-5D score before fracture (or as would have
pertained if the fracture had not occurred) is not known.

Wrist fracture

Some earlier economic evauations have assumed that awrist fracture has no impact on
hedlth status. The NOF model had values of 0.96 for year 1 and 0.98 for subsequent
yearsfor long term dependency in asmdl proportion of cases. The single empirical
Study of wrist fractures has found a significant impact over short periods of time (Dolan
et d, 1999). The researchers administered the EQ-5D a admission and at find vist to
A&E and were able to estimate a mean lossin HSV over this period from the wrist
fracture by assuming alinear progression between the first and last visit of 0.982.

A concern with this estimate is whether the EQ-5D is sengitive to some of the problems
asociated with wrigt fracture, particularly the longer-term complications found in a
small proportion of patients as indicated by the NOF estimate.

Egtablished osteoporosis

Gabrid and colleagues (1999) compare health state TTO vauations by patients who
have experienced a non-traumétic fracture in the lat five years (thet is not multiple) and
the valuation of a hypothetical case by a sample of non fracture cases. The hedth state
valueswere 0.84 and 0.43 respectively. Thislarge difference can be partly accounted
for by the fact that the former is a hedlth state vauation by patients and the latter isfor a
hypothetica state by a group who have not experienced afracture. However, there were
dso differencesin the state being vaued since the hypothetica sate did not describe
any particular type of fracture but included a discussion of future risk, whilst own hedth
was vaued using an anchor of best imaginable for age. For the economic models, it
was decided to value established osteoporos's using the vaue of the worst fracture
experienced by the patient.



DISCUSSION

Selecting a reference case set of values
There was awide range of preference-based HSVs for each condition primarily due to

differencesin the descriptive systems, the va uation technique and the sample of
respondents used in the valuation. One recommended solution in such aSituation isto
have areference case of vauesfor dl andyststo use. This does not imply that anaysts
should only use the reference case in future economic eva uation, but they should be
used in at least one andlysis of each economic evauation of an intervention for
0steoporosis.

Theinfluential Washington Panel on Cogt- Effectiveness recommends the use of a
generic ingrument with socid vauations of hedth states obtained using a preference-
based instrument (Gold et d, 1996). This dlows comparison between hedth care
programmes, such as cardiac or cancer versus osteoporosis, as well aswithin
programme. The problem to date with the condition specific approach has been that this
has been limited to one or two vignettes, and these do not necessarily reflect the full
range of states associated with each condition. Furthermore, they can not be easily
linked to patientsin trids. Generic instruments can be administered to patientsin triads
or other clinica studies and hence provide a more accurate quantitative basis to the
descriptive results. Whilst accepting there may be problems with generic hedth sate
classfications for some condition, such as insengtivity to the consequences of wrist
fracture, another approach would be to produce a preference-weighted condition
specific measure,

Thisreview found two generic preference- based measures being used, the EQ-5D and
the HUI-1I. There are few data on their relative performance in osteoporosis, and no
methodological basis for preferring one to the other (Brazier et a, 1999; Dolan, 2000).
Currently the EQ-5D has the advantage of being available on more osteoporosis related
conditions than the HUI -11 and hence was chosen for populating the Sheffield
Ogteoporossmodel. This decision limits the choice of HSVsfor the reference case to:
1) hip fractures — Brazier and colleagues (2000), which has the additiona advantage of
providing an estimate of the hedth loss, 2) vertebra fractures — Oleksik and colleagues
(2000) using the vaue for asingle fracture, though an analyst could also use valuesfor
multiple fractures 3) Wrist fractures— Dolan and colleagues (1999). Thehip and
vertebrd figures gpply to dl yearsfollowing fracture. Dueto lack of evidenceit is not
possible to distinguish between first and subsequent year, as done by the NOF. The
reference sdection of vauesis shown on Table 2.

Using the HSVsin economic models

Extrapolation

The HSVsfound in thisreview do not cover dl possible age groups. Some studies are
limited to one age group (e.g. Brazier et a, 2000) and others are based on small
numbers and it has not been possible to estimate reliable age specific vaues. To
extrapolate the findings from these studies to specific age groups, one gpproach would
be to assume a constant absol ute reduction regardiess of age. Another isto assumea
constant proportiond effect on HSVs. There is no evidence to support one assumption
or the other. The latter approach has been used for the reference case data set since it
assumes that the better your heslth status the more you have to lose and this was thought
to be the most redlistic assumption. Table 2 presents the multipliersfor the



proportionate effect of afracture on HSVsin thefirst year. For hip fractures, for
example, the mean HSV a 12 months is divided by the basdine vaue (i.e.
0.477/0.597=0.799).

Health state valuations for subsequent years

Economic modds have often assumed that the impact on hedlth state utility values from
afractureisless after thefirst year, presumably to alow for a process of recovery. Itis
aso likely that the speed and extent of recovery will vary with age. The studies
reviewed in this paper did not provide separate vaues for different years following any
of the fractures. In order to extrapol ate these results beyond the first yesr, it is
necessary to assume values for subsequent years. It can elther be assumed that fractures
have the same relative degree of impact in subsequent years or that there some process
of recovery in those who survive. An example of the latter based on previous economic
modelswould be to assume that hip fractures have haf the impact in subsequent years
(i.e. 0.90) and for consstency the same assumption has been made about vertebra
fractures (i.e. 0.955). However, wrist fracture would probably have no impact beyond
thefirgt year and hence we do not suggest any decrement for subsequent years. An
important area for future research would to obtain empirica estimates for subsequent
years.

Uncertainties around the mean health state values

Thefind sdlection of HSVsfor the reference case are shown in Table 2, including the
mean ‘multiplier’ for the proportionate effect the fracture has on HSV. This multiplier
should be applied to the age/sex HSV of patients without a fracture being used in the
model. There has been little said in this paper about the stochastic uncertainty

associated with the estimates. The studies report sandard deviations, however these can
not be used since the find parameters for the model are’ multipliers.. It hasbeen
necessary to estimate 95% confidence intervals using Felller’ s theorem (Brigg and

Gray, 1999).

CONCLUSION

An extensive search of theliterature reveded only five studies on the impact of
osteoporosis related conditions on HSV and these generated 23 values. These vaues
differed sgnificantly from the assumptions used in previous economic models, such as
the NOF model. These have been criticaly reviewed in order to understand the reasons
for the wide range of vaues and to select vaues to recommend for usein economic
evaduation. Many of the differences seem to reflect the source of vaue (e.g. paient’s
own vaues or socid vaues) or the descriptive system used in the vauation (e.g.
condition specific vignettes or generic preference based measure).  The sdection of
vauesfor an economic model was undertaken by recommending areference case of
vaues for usein dl economic evaudtion (Table 2), though it is recognised that anaysts
may wish to use other values aswell, such as those obtained directly from patients.

The empirica studies reviewed in this paper were not designed for the economic model
being developed by Kaniset d (2002). Thisislikely to be acommon problem in
economic moddling. This review identified shortcomingsin existing evidencein
osteoporosis that could be met by further research. To improve the reference case
vaues, for example, would reguire the administration of a preference-based generic
hedlth status measure to a large prospective population cohort prior to the fracture
occurring and long-term follow-up. Such preference-based measures could include the
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EQ-5D, HUI-III or the recently developed SF-6D that utilises S~36 data (Brazier et d,
2002). The choice should depend on evidence of their validity across these conditions.
It would be possible to estimate the actua lossin HSV over time following each of the
fractures (including multiple fractures) by age and generate measures of variance.
These data could be collected as gpart of large dlinica trids and observationdly.
International studies would also dlow for cross-nationa comparisons.

Even for awell researched condition like of osteoporasis, it is unlikely that many of the
data requirements of economic modelswill be met due to the congtraints of time and
cod. Thisreview hasraised some red practica problems of how to take vaues from
one study and use them to populate amodd involving extrgpolaions to different groups
and over time and the estimation of loss without good controls. These are additiona
problems to the well-known methodologica controversies surrounding the descriptive
systems, the vauation technique and the source of vaues.
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Table 1: Empirical estimates of utility valuesfor osteoporosisrelated health states

Condition Study Health state Health state How valued Who valued
descriptin value
Normative NOF 10 Judgement Panel of experts
Kind et al, EQ-5D completed by general population TTO General population (n=3381)
1998
4549 0.840
50-54 0.850
5559 0.802
60-64 0.829
65-69 0.806
70-74 0.747
7579 0.731
80-85 0.699
85+ 0.676
Hip fracture NOF Review | First year: assumes time spent in acute First year: Judgement Expert panel
care, rehabilitation and so forth 0.3817
Assumed distribution across defined Subsequent
disability states years:
0.855
Gabriel et al 37 Patients mean age 76 with hip
1999 fracture in the last 5 years completing:
HUI-II 0.68 (0.18) SG (estimated from a transformation of VAS). | Parents of school children from
Hamilton, Canada (n=203)
QwB 0.61 (0.08) VAS Representative sample of the
general population of San
Diego
Own health state 0.72 (0.16) VAS
Patients
Own health state 0.70 (0.41) TTO anchored by best imaginable for their
age and death Patients
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Disabling hip fracture state 0.65 (0.45) TTO anchored by best imaginable health for Patients (n=33, mean age 76)
age and death who regarded their own state as
worse than hypothetical state
0.28 (0.37) TTO anchored by own health and death with | Recent clinic attendees who
former transformed by own health state have never had a fracture
valuation (itself anchored against best (n=198, mean age 68)
imaginable for age and death)
Salkeld et al, Life after a‘good’ hip fracture. 031 TTO anchored by atypical health state of Older people at risk of fracture
2000 (IQR=0.0- someone of similar age to the respondent and | (n=194, mean age 81)
0.65) death
Brazier et a, 39 Patient completed EQ -5D before and 6mths:0.49 | TTO General population (n=3381)
2000 after fracture (mean age 76) 032
12 mths: 0.48
(0.38)
4. Confinedtoa | NOF Review | Nursing home 04 Judgement Expert panel
nursing home due
to ahip fracture
Salkeld et a, Lifeafter a‘bad’ hip fracture that 0.05 TTO anchored by atypical health state Older people at risk of fracture
2000 included being in a nursing home (no range someone of similar age to the respondent and | (n=194)
given) death
Vertebral fracture | NOF Review | Assumes 33% experience no change, 57 0.97 Judgement Expert panel
% QoL reduced by 0.5 for 1 month, 10%
experience complete loss and then 0.5
lossfor 7 weeks
Gabriel et al, 94 Patients with vertebral fracturein the
1999 last 5 years completed:
HUI-II 0.80 (0.16) SG (estimated from atransformation of VAS). | Parents of school children from
Hamilton, Canada (n=203)
QWB
0.66 (0.09) VAS Representative sample of the
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Own health state

general population of San
Diego

Own health state 0.76 (0.17) VAS
Patients (n=94)
0.81(0.32) TTO anchored by ‘best imaginable for age’
and death Patients (n=94)
0.68 (0.4) TTO anchored by best imaginable health and | Patients (n=24) who regarded
Multiple vertebral fracture state death their health as worse than the
hypothetical state
0.31 (0.38) TTO anchored by own health state and death | Clinic attendees with no
with the former transformed by own health fracturein last two years
state valuation (it self anchored against best (n=199)
imaginable for age and death)
Oleksik et al, Patients with radiographically confirmed TTO General population (n=3381)
2000 fracturein the last 5 years completed the
EQ-5D
No.# n
0 293 0.82 (0.21)
1 130 0.75 (0.23)
2 69 0.74 (0.25)
3 3 0.81(0.18)
34 60 0.66 (0.30)
Lumbar 42 0.78 (0.20)
Thoracic 145 0.68 (0.34)
Wrist fracture NOF Review | AssumesO.7 for 7 wks. Yr.1 Judgement Expert panel
0.96
Assumes long term dependency for 2% Subsequent
of caseswith QoL reductionto 0.7 yrs

0.98




‘Established
osteoporosis’
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Dolanet al
(1999

EQ-5D completed by 50 wrist fracture
cases (mean age 72) in outpatient clinic
at first and final visit (average 48 day
interval). QALY lossover ayear
assuming alinear progression between
initial and last assessment 0.018 (0.014)

0.982

TTO

General population (n=3381)

Gabriel et al
1999

Own health: Patients with non-traumatic
vertebral fracturein last fiveyrs
(excluding multiplefractures)

Health state constructed from clinician
views and focus groups (including
reference to future risk

0.84 (+0.29)

0.43 (+ 0.40)

TTO anchored by best imaginable for age and
death

TTO anchored by current health and death,
transformed by valuation of own health
against perfect health and dead

Patients (n=75, mean age 76 ).

Clinic attendee with no fracture
in last 2 years (=199, mean

age 68)

Where: TTO, timetrade-off; SG, standard gamble; VAS, visual analogue scale; QWB, Quality of Well-being Scale; HUI, Health Utility Index.




Table2: Reference case health state valuesto be applied to population norms*

Health state

Value

Source

16

Established osteoporotic

Use values associated with the type of
fracture (see below)

Hip fracture

0.797
95%Cl 0.651-1.012

Brazier et a, 2000

Nursing home

04

NOF

Vertebral fracture

0.909
95% Cl 0.84-0.97

Oleksik et &, 2000

Wrist fracturein first year 0.981 Dolan et a, 1999
95% Cl 0.978-0.986
Proximal humerus 0.981 Asfor wrist

95% Cl1 0.978-0.986

1. These values are the multipliers for the proportionate effect of afracture ona HSVsin thefirst year.
For subsequent years, see suggestionsin text.
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