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ABSTRACT

The methodology of valuing health states remains a key issue in the construction
of health~related quality of life measures. Different scaling methods appear to yield
different sets of valuations, and as yet there is no consensus as to which method is
the preferred technique. Many of the cost-per-QALY estimates produced in the United
Kingdom have been based on the Rosser Classification and its associated Valuation

Matrix, which used the method of Magnitude Estimation.

This paper reports on a study comparing three main scaling methods (Category
Rating, Magnitude Estimation, and Time Trade—off) using the Rosser Classification to
describe states of health. The objectives of the study were two-fold. First, to assess
whether the Magnitude Estimation valuations obtained from a random sample of the
general population correspond to the original values obtained from a convenience
sample by Rosser, and second, to compare health state valuations produced by three

different scaling methods.

The values in the original Rosser matrix were not exactly reproduced in this
study. Possible contributing factors are the differing demographic characteristics of the
respondents, as well as differences in the design of the study and in the detail of the

Magnitude Estimation technique used.

There is a high degree of consensus between Category Rating, Magnitude

Estimation, and Time Trade-off methods in the ranking of states, however there appear



to be important differences between the actual valuations produced by the different
methods. In addition valuations can be sensitive to order of presentation of method and

interviewer bias,

It appears from a reworking of cost-per-QALY estimates using these 'mew'
matrices that the precise "quality—~adjustments” used in QALY estimates do matter.
Given that no-one is yet in a position to claim to have established a "definitive" set
of valuations, empirical cost-per-QALY measures thus need to be interpreted with
some caution. In the meantime however, those wishing to calculate QALYs on the
basis of Rosser's descriptive system will have to choose from one of three alternatives
— the original matrix, a new matrix based on Magnitude Estimation, and a 'synthesised'
matrix based on a commonsense interpretation of scores from all three scaling methods.
This may not be an easy choice, and for the time being it might be advisable to
conduct analyses of QALY data using all three matrices so as to test the robustness

of any conclusions to be drawn.



1.0 INTRODUCTION

Despite increased interest and activity in the measurement of health-related
quality of life in recent years, some key methodological issues in the construction of
health status measures remain open. One of these is how valuations for health states
should be obtained. There is no consensus as to which of the various scaling methods
should be the preferred technique, and, as a further complication, different methods
appear to yield different sets of valuations. However, since the choice of the valuation
method is often restricted by practical constraints, relatively few studies have obtained

within-subject comparisons of the different valuation methods®9,

A variety of methods has been used for valuing health states®, the four most
common being category rating (CR), magnitude estimation (ME), standard gamble (SG),
and time trade—off (TTO). These methods are based on different theoretical frameworks
and require respondents to answer quite different types of questions. SG has been
considered by economists to be the classical or 'gold standard' method as it is based
directly on the fundamental axioms of the von Neumann—Morgernstern 'expected utility
theory'. This has been called into question, however, on the basis that SG values can
be strongly influenced by the characteristics of the outcomes used in the gamble and

the way in which the information is presented®.

In an early paper Patrick et al® compared valuations from CR, ME, and the

equivalence method. They concluded that the equivalence technique was too complex



for use in general population surveys, that there was a linear relationship between the
results obtained from CR and ME, and that the CR method was the simplest and most
rcliable of the methods. The form of ME procedure in their study used a scale for
which both extremes were fixed, and it was later argued that this was in fact a form

of category rating.

Torrance® on the other hand, when comparing CR, TTO and SG, found that
CR was the most difficult method and TTO the easiest. Differences in test-retest
rcliability were not statistically significant (though these tests were only undertaken on
a high education sample). For population means, Torrance found the SG and TTO data
to be equivalent and the relationship between TTO and CR to be curvilinear. However,
these rclationhips did not hold at the individual level. In conclusion, Torrance suggested
that TTO was the best method since it gave comparable results to SG but was simpler
and more reliable. In a later paper®, Torrance found no significant difference in the
reliability of TTO and CR and recommended the use of TTO if financial resources

permitted, and CR if not.

Read ct al® found moderately high correlations between SG, TTO and CR but
noted that high correlations do not guarantee equivalent ratings. As noted elsewhere

also™, SG appears to generate values higher than CR.

- Froberg and Kane ® have more recently reviewed a number of valuation
methods for reliability, validity and feasibility. While they highlighted the need for

further research to establish validity and reliability, they concluded that "... the most



promising scaling methods are the category rating, magnitude estimation, and the time

trade-off methods" (p. 470).

One of the most widely quoted studies of health state valuations in the United
Kingdom is that undertaken by Rosser and Kind.®» Combining 8 levels of disability
with 4 levels of distress (Figure 1), they defined a total of 29 health states and
obtained valuations of these states from a convenience sample of 70 respondents (10
psychiatric patients, 10 psychiatric nurses, 10 experienced doctors, 10 state registered
nurses working on medical wards, 10 medical patients and 20 healthy volunteers) using

ME. 50 respondents in a second group also used equivalence techniques.

The matrix of valuations produced from their work (Figure 2) has been used
to compute quality—adjusted life years (QALYs) and to construct cost-per—-QALY league
tables.**'>?  However, the results of Rosser's study have attracted some criticisms on
the grounds that the sample size was too small to support any analysis of individual
differences, and that the study respondents were not representative of a wider

population.

These criticisms, plus the lack of consensus regarding the most appropriate
valuation method, and the potential widespread use of Rosser valuations and of QALY
estimates indicate a need to undertake further comparison of the methods used to

obtain health state valuations.



Such a study has been conducted by the Research Group on the Measurement

and Valuation of Health (MVH) at York, with two objectives in mind:

(i) to assess whether the valuations derived by Rosser from a convenience sample
correspond to values obtained from a random sample of the general population

using similar methods
and
(i)  to compare valuations produced from different methods of valuing health states.
This paper describes the method and results of the MVH study. Valuations
obtained from three different methods are compared, and implications for QALY

estimates are discussed.

20 METHOD

2.1 Study Design

On the basis of age and social class characteristics, three electoral wards in the
York Parliamentary Constituency were selected as being (collectively) representative of
the population of England and Wales"®'¥, see Table 1. Assuming a response rate of

about 40%, it was estimated that about 800 individuals would have to be approached



in order to yield the 320 respondents which the study design required (including pilot
work). An initial 859 respondents were selected by taking every 55th name on the
1988 electoral registers for the three targeted wards. Letters were sent out inviting
participation in the study and also giving an opportunity to opt-out. A final total of
327 people were interviewed in their own homes by eight specially trained interviewers.

Forty of these interviews were conducted as part of a pilot study (see Table 2).

All respondents carried out a category rating (CR) exercise and either a
magnitude estimation (ME) task or a time trade—off (TTO) task. They were also asked

to provide background socio—demographic information.

Rosser's classification contains descriptions of 29 living states described in terms
of disability and distress, plus the state 'dead'. Six of these stafes were selected in her
original study as 'marker' states, being broadly representative of the full range of
severity. These same states were given a similar role in the study described here. It
would have been impractical to expect respondents to value 28' states on each of two
main valuation methods (ME, TTO) and a pre-pilot had suggested that the valuation
of 19 states on TTO was too tiring. Hence a factorial block design was adopted (see
Figure 3) in which the states were divided into two subsets (A and B) for the ME
and CR exercises, and into four subsets (C, D, E and F) for the TTO exercise. States
were assigned to the ME and CR subsets by including each of the six original Rosser

marker states (IC, IID, VC, VIB, VIIB and VIID) and then by allocating the remaining

! State 1A is a reference state with the assigned value of 1.0 and thus does not need
to be valued.



22 states to either A or B. Each of the TTO subsets included the six marker states

and six other states.

The order of presentation of task was varied so that half of the respondents
completed the CR task first and half completed either the ME or TTO task first. The
resulting 36 packs of interview material were distributed across the three wards, with
every pack being distributed at least once to each ward, and each of the eight

interviewers being assigned contact addresses in each of the wards.

2.2  Valuation Methods

The three methods used in the study were ME, TTO and CR.

@) Category Rating:

Three variants of CR were used.
CRT: a visual analogue rating scale was used in the form of a thermometer where 100
represented "best imaginable health state” and 0 represented "worst imaginable health
state". Respondents rated each state by drawing a line to whichever point on the scale

best reflected their perception of how good or bad it was to be in the health state for

20 years.



CRN: respondents were asked to put a cross in a box labelled between 1 to 9 to
reflect their perception of how good or bad it was to be in the health state for 20

years.

CRL: respondents were asked to put a cross in a labelled box to reflect their
perception of how good or bad it was to be in the health state for 20 years. The
boxes were labelled "best imaginable health state”; "very good"; "good"; "fairly good";
"neither good nor bad"; "fairly bad"; "bad"; "very bad"; and "worst imaginable health

state".

(ii) Time Trade-Off:

Respondents were first asked to rank the states in order from best to worst and
then to identify those states which were considered to be worse than death (assuming
they lasted 20 years). Taking first the states considered to be better than death, an
iterative process was used to find out how many years in state IA would be equivalent
to spending 20 years in each dysfunctional health state. The time in state IA was
varied until the point at which the respondent was indifferent between the two states

was reached. For states considered worse than death, a similar iterative process was

used to find out how many years in each dysfunctional state would be equivalent to
immediate death. The time in the dysfunctional state was varied until the point at
which the respondent was indifferent between the state and immediate death was

reached.



(iii) Magnitude Estimation:

Respondents were first presented with the six marker states printed on cards and
were asked to judge each health state in terms of its perceived severity compared with
the reference state of "no disability, no distress" (IA) which was assigned a value of
1.0. They were asked whether each state was better or worse than the reference state,
and then how many time$ better or worse. The number given was written on the card.
This procedure was repeated with th¢ other 11 states. Whén all 17 states had been
valued, the interviewer placed them in rank order with state IA at the top, and the

respondent was given the opportunity to make any changes he or she wished.

Comparison with Original Rosser Procedure

The ME procedure used here differs from that originally used by Rosser in a
number of ways. Firstly Rosser used descriptions of distress which included a reference
to pain and its treatment with aspirin or heroin. Although these formed part of the
original study the distress classification was subsequently published as a four—point
categorical scale -none/mild/moderate/severe - and these labels were adopted in the
MVH study. The reference to being in a wheelchair was also omitted, since this had

proved ambiguous in meaning.

Secondly, Rosser asked respondents to rank and score six 'marker' states. The least

severe of these states was 1C (no disability, moderate distress). The valuation process



continued by presenting successive pairs of the remaining marker states: the state
ranked second was valued with respect to IC; the state ranked third was valued with
respect to that ranked second, and so on. Hence there was no fixed reference point.
Respondents were offered the chance of assigning a zero score to that state which they
regarded as describing optimal function. This resulted in IA being valued as O in the
Rosser method (and was subsequently re-scaled to 1.0)". In the MVH study, a more
orthodox ME procedure was adopted, in which respondents were required to estimate
valuations ‘for health states always with respect to the same reference state of IA (no

disability, no distress), and thus state IA is by definition 1.0.

Thirdly, Rosser engaged respondents in a discussion of the interpretation of their
scores so that any difficulties were resolved during the interview. This was felt to be

unduly directive and was excluded in this study.

23 Analysis of Data

In order to compare results from different methods, valuations from individual
respondents were transformed into a 0 to 1 scale where 0 = 'death' and 1.0 = 'full

health'.

For both the ME and CRT tasks, raw valuations were transformed into a 0 to

1 scale using the following formula:
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where V.

k]

j

VDEATH

(Vj

- VDEATH)

(Via

- VDEATH.)

- transformed valuation (on 0-1 scale) for state with

disability level i and distress level j;

observed valuation for state with disability level i
and distress level j;

observed valuation for the state of 'being dead’;

observed valuation for state IA (no disability, no
distress)

For TTO valuations, subjects' observed valuations for states initially rated better

than being dead were transformcd onto the 0-1 scale as follows:

where V.

Due to a problem

ij
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transformed valuation (on 0-1 scale) for disability
level i and distress level j;

observed valuation (i.e., equivalent number of years
in state IA) for 20 years in state with disability
level i and distress level j.

with the TTO scoring protocol, it was not possible to

transform the observed valuations of those states initially rated worse than being dead

onto the 0-1 scale. These states were thus described simply as having a "negative"

value.

10



Although individual respondents' ratings are made from a limited range of
discrete integers in the CRN method, these data can be treated as continuous for the
purposes of sub—group analysis. The value given to each state was based on the
median category rating score. Once the group valuation matrix has been completed the
entire set (rather than that of the individual respondents) was transformed according to

the same formula applied to the ME and CRT data.

The CRL data consists strictly of ordinal information on individual preferences,
but here they have been treated as equivalent to the ratings generated by the CRN
method. The CRL data were coded by giving each labelled category an equivalent
numeric value 1 through 9. They‘ were then aggregated and transformed in the same

way as the CRN data.

Subjects'’ ME and CRT valuations were included in subsequent analyses if they
were complete (i.e. all states were given valuations) and transformable (i.e. valuations
could be transformed onto the 0-1 scale which essentially requires that 'being dead'

be considered worse than 'mo disability, no distress').

The distributions of the transformed valuations for all methods were found to
be skewed with mean values lying consistently below median values. Since the mean
as a measure of central tendency is particularly sensitive to values at the extremities
of a distribution, the median has been considered more appropriate. For this reason

non-parametric statistical methods have been used to analyze the data.

11



3.0 RESULTS

3.1 The Study Population

As Table 3 shows there were more respondents in the 25-44 age group than
in the England and Wales population (}’*=4.3,p<0.01). The study was also over—
represented on social classes II and II(NM) (x*=17.0, %’=35.6 respectively, both
p<0.01), and under-represented on social classes III(M), IV and the economically

inactive (x?=14.6, x*=6.5, x*=100.0 respectively, all P<0.01).

There were no statistically significant differences in age, sex or social class

between the ME and TTO subgroups, nor between respondents grouped by interviewer.

The study population differs in several respects from that of Rosser (Table 4).
20% of subjects in the MVH study reported past experience as an inpatient, a quarter
of the rate in the Rosscr study, which inclﬁded two subgroups of patients (20 of the
total 70 respondents). The MVH study contained no current inpatients at all. The biases
in the Rosser study towards young female respondents is absent from the MVH study,
and necarly four times as many MVH respondents were classified as being of the

Protestant faith.

12



3.2 Health State Valuations

Summaries of the transformed valuations obtained from each of the methods are

presented in Tables 5 to 9.

Within the Rosser classification the disability and distress descriptions constitute
two ordinal scales. Thus the relationship between some of the combinations of
disability and distress are logically defined e.g. state VC should be more severe than
state IVC and than state VB. For other comparisons, such as VCV and IID, there are
no such inherent logical orderings, since the trade—off between disability and distress

is not known.

The transformed ME values (Table 5) generally conform with the logical
ordering inherent in the disability and distress scales, with more severe stafcs having
lower values. However there are three reversals — between states VB and VC, between
states VB and VIB, and between states VIIA and VIIB. In all three cases it is
probable that the arithmetic differences are insignificant, given the overlap in
interquartile ranges (significance tests could not be performed as the values were
generated from different subgroups). All three reversals of logical ordering are between
states in which one of the pair is a marker state (therefore valued by all respondents)
and the other is a non-marker state (therefore valued by only one of the two ME
subgroups). When the valuations provided by the two subgroups were examined

separately however, precisely the same reversals involving the same pairs of states were

13



found. Therefore, the factorial block design appears not to be responsible for the

reversals found in the ME matrix.

The matrix of transformed TTO values show six reversals of logical ordering
(Table 6). All are between pairs of states which were valued by different subgroups
of respondents. When the valuations provided by the four TTO subgroups were
examined separately, only one reversal was found — yet this occurred between a pair
of states (VIIB and VIID) where no reversal exists in the aggregated matrix! Therefore,
while the combination of data sets helps to eliminate this reversal, it is responsible for
the six reversals that are present in the aggregated TTO matrix. Unlike the other

methods, the TTO matrix contains negative values for two states.

There are 11 violations of logical ordering within the transformed CRT matrix
(Table 7). Nearly half of these violations involve states VA, VB and VC. Nine of the
reversals are between pairs of states valued by different subgroups. When the valuations
of the two subgroups are examined separately, seven reversals remain. The factorial
block design appears to be responsible therefore for 4 of the 11 reversals in the CRT

matrix.
Only two violations of logical ordering are evident in the CRN valuations matrix

(Table 8). Values for states ID and IID, and for HID and IVD are reversed. Both

reversals are accounted for by the combination of data from different subgroups.

14



There are no violations of logical ordering within the CRL valuations matrix
(Table 9), presumably since there are relatively few distinct scores and many states
share common values. Paradoxically, one reversal appears when valuations from

different subgroups are examined separately.

There are in total only eight scores generated for the entire CRN matrix, and
only six for the CRL matrix (excluding 0.0). These two matrices have thus not been

used further in the following analysis.

3.3 Differences in Valuations

Influence of Health | State Subsets

Within both the ME method and the CRT method, Mann—Whitney U tests
indicated that there were no statistically significant differences in valuations for the
marker states between those who valued the states in subset A and those who valued
the states in subset B. Similar results relating to the TTO subsets (C, D, E and F)

were found using Kruskal-Wallis one-way analyses of variance.

Influence of Order of Presentation

A summary of significant differences in valuations relating to order of task
presentation is presented in Table 10. For each valuation method, analyses were

carried out on:

15



(a) the valuations for the marker states when the valuations of all the health
state subsets are pooled; and

(b)  the valuations of all the states within each of the health state subsets.

The data were analyzed in two ways:

(@) Mann-Whitney U tests were performed to test for differences in
valuations for specific states between those who carried out a given task
first and those who carried it out second; and

(b) Sign tests were carried out to test for systematic differences in median

valuations between the two groups across all states.

It can be seen that there were some associations between valuations and the order of
task presentation. The patterns of association, however, were not consistent across the

valuation methods.

Influence of Interviewer

Similar analyses were carried out to test for the influence of interviewers on

valuations, except that:

(@) Kruskal-Wallis analyses of variance were performed to test for

differences in valuations between interviewers for specific states;

16



(b)  Friedman's rank tests were performed to test for systematic differences
in median valuations between interviewers across all states; and

(c) The statistical significance of differences in median valuations of the
states within the TTO blocks were not computed because of the very

small numbers of subjects who fell into some cells.

A summary of significant differences in valuations relating to interviewer is
presented in Table 11. From this, it appears that there were some associations
between valuations and interviewers within each of the valuation methods, but that the
associations appear to be strongest within ME. Again, the patterns of association were

not consistent across methods.

Table 12 presents the data for ME in more detail, in order to better illustrate
this 'interviewer effect'. Median valuations by interviewer are given for each state.
These valuations have been ranked within each state, and the rankings then summed
for each interviewer. According to the Friedman 2-way analysis of variance technique,
if there is negligible interviewer influence, then there should be little difference
between interviewers in the sum of ranks. However as can be seen from the table,
there are large differences with interviewers #1 and #5 producing higher scores than

the other interviewers.

Similar analysis of the TTO data suggest that interviewer #6 produced scores
which were significantly higher than those collected by the other interviewers. On CRT,

respondents seen by interviewers #5 and #6 produced the highest scores.

17



A review of the interviewer characteristics did not reveal any significant

differences that might explain these results.

Influence of Respondent Characteristics

Although no single characteristic was linked to all methods, both personal
experience of illness and experience of working in health or social services appeared

to influence both ME and TTO scores.

Respondents who rated their own current health below the median value of 85
on the visual analogue scale (which has scores ranging from 0 to 100) produced ME
scores for the marker states which were significantly lower than those produced by
respondents with own health greater than 85 (z=-2.2014, p<0.05). Respondents who had
recent personal experience as in-patients produced significantly lower TTO scores for

the marker states than those who had no such experience (z=2.02, p<0.05).

Both ME and TTO scores for marker states were significantly lower for those
respondents who had experience of working for health or social services (z=-2.0226,

p<0.05 for both ME and TTO).

On the CRT there were significant differences with respect to age (respondents
aged 61 years or over produced higher scores than younger respondents, p<0.05); sex

(males produced higher scores than females, p<0.05); educational attainment (respondents

18



with qualifications gained after leaving school gave lower scores than those without,
p<0.05); and personality (respondents with low Neurotic scores produced higher CRT
scores than those with high Neurotic scores, p<0.05, while  respondents with high
Psychotic scores produced higher CRT scores than those with low Psychotic scores,
p<0.05). There were no significant difference in ME or TTO scores on the basis of

these characteristics.

34 Comparison of Valuations by Method

There is a high degree of consensus between methods in the ranking of states
and there are highly significant rank correlation coefficients between methods (Table
13). However there are some large differences in the ranking for some states e.g.
state VA is ranked 8th on the TTO scale but is ranked 16th on ME and 20th on

CRT, and there are similar differences for states IID and VIC.

Despite the strong correlations between rankings, the Friedman test statistic for
the valuations given in Table 13 (excluding the original Rosser matrix valuations) is
highly significant (Q=73.32,p<0.001), indicating important differences between valuations

produced by different methods.

In order to investigate these differences further, data were analyzed from the

following groups:

(@) those who completed both ME and CRT (n=39); and

19



(b)  those who completed both TTO and CRT (n=44)

To test for significant differences in valuations according to valuation method,
sign tests were carried out on the valuations attached to specific states by individuals
within each of the groups. For most states, ME and TTO valuations tended to be
higher than CRT valuations. A summary of significant differences is presented in Table

14.

3.5 Comparison with_Original Rosser Matrix

Scores from Rosser's original ME data are also shown in Table 13. In terms
of the ranking of states, the ME matrix from the MVH study is the closest to the
original Rosser matrix (Spearman's rho = 0.97, p<0.001). Most states have the same
or similar rank to that in the original matrix, though larger discrepancies appear on

states 11D, VA, VB and VD, and VIB amd VIIB.

Spearman's correlation coefficients between the TTO and CRT matrices and the

original ME matrix are 0.91 and 0.88 respectively, with p<0.001 in both cases).

Despite the similarity of the MVH ME matrix to the original Rosser ME matrix
with respect to ranking, there are clear differences in the transformed valuations. The
original matrix assigns relatively high scores to nearly all 29 states, with 18/29 scoring
09 or more. In the MVH study, only 3/29 states in each of the ME and CRT

matrices and 2/29 in the TTO matrix have scores as high as this. Only 4 states in

20



the original matrix score below 0.5, compared to over half of the states on the MVH
ME, TTO and CRT matrices. No score in either of CRN or CRL matrices are higher

than 0.75 and in fact the majority are below 0.5.

Differences in scores within the MVH matrices are substantially greater for states
at the less severe end of the dysfunction range. State ID on the Rosser matrix scores
33% below IA, whereas the difference on the MVH ME matrix is 10-times greater,

and on the other matrices even greater, with ID on CRN scoring 69% below IA.

Perhaps most striking of all, no states in the MVH ME or CR matrices have
negative values. Although individual respondents scored some states below zero, the
aggregate results show no states worse than death. The Rosser matrix, as does the

TTO matrix, identified two such states — VIID and unconscious.

3.6 A _Synthesised Matrix?

Although there is much agreement in the ranking of states according to the
various methods adopted in this study, considerable differences remain in the values
for any given health state. In addition to this variation across matrices, there is the
underlying phenomenon of internal inconsistency within each valuation matrix. If called
upon to designate a revised set of values for the Rosser Classification based on the
data from this study, it would therefore be difficult to choose between the various

matrices presented here.

21



Is there a way therefore, of combining the data from the various matrices, to
produce a 'synthesised' matrix? Table 15 presents the median values for each state from
the ME, TTO and CRT matrices, and a suggested 'synthesised’ value is then also given
for each state. It should be emphasised that these values are based essentially on a
"common sense" interpretation of the other scores, and do not arise from an underlying
mathematical or statistical technique. It will be seen that these new values decline more
steadily than those in Rosser's original matrix, and that no states are rated as worse

than being dead.

3.7 Consequences fo ALY Computations

The original Rosser valuation matrix has been used in previous studies as the
quality adjustment in the calculation of QALYs for a wvariety of health care
interventions. The production of a reworked ME matrix, and of 'new' TTO and CR
matrices raises obvious questions about their effect on both the absolute value of the
various QALYs estimates in current circulation, and about the impact on the rank
ordering of those interventions. Some reworked cost-per-QALY estimates using the
'mew' matrices produced from the MVH valuation study are presented here (Note that

cost data have NOT been reworked).

"Economics of Coronary Artery Bypass Grafting (CABG)"

Table 16 shows the reworked cost—per-QALY estimates and rankings for CABG

and percutaneous transluminal coronary angioplasty (PTCA) as evaluated by Williams®?.

22



It is clear that no two matrices produce precisely the same rank ordering of treatments.
The relevant rank correlation coefficients are displayed in Table 17, with the highest
being between the cost-per-QALY estimates based on the original and the reworked

ME valuations.

All the matrices from the MVH study identify the same three treatments as
being the most cost-effective: PTCA for severe or moderate angina with 1 vessel
disease, and CABG for severe angina with left main vessel disease. Two of these
differ from the top three identified by the original Rosser matrix (CABG for severe
angina with left main vessel disease or with 3 vessel disease, and CABG for moderate

angina with left main vessel disease).

"OALYs and their Use by the Health Service"

The reworked cost-per-QALY estimates and rankings for the treatments
evaluated by Gudex"® are shown in Table 18. The relevant rank correlations are given

in Table 19.

The main change here is that whichever of the MVH matrices is used, shoulder
joint replacement emerges as the most cost—effective treatment (instead of second most
cost—effective). At the other extreme when using any but the TTO matrix, surgery for
idiopathic adolescent scoliosis emerges as the least cost—effective of the seven
treatments, and even appears to generate a negative cost—per-QALY estimate suggesting

that surgery is actually harmful rather than beneficial.
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"Prioritising Waiting Lists"

The reworked QALYs per hour of operating time and the respective rankings
of treatments evaluated by Gudex et al?” are shown in Table 20. The associated rank
correlation coefficients shown in Table 21 are higher than in the preceding cases,
indicating that the priority rankings remain broadly the same whichever matrix is used.
The best correlations are again between the estimates based on the original Rosser

matrix and those based on the MVH ME matrix.

40 DISCUSSION

There are several issues that arise from this work. Firstly, why is the Rosser
ME matrix produced here different from the original one produced by Rosser in 1978?
Secondly, what more has been learnt about the methodology of health state valuation?
Thirdly, what are the implications of these different valuation matrices for QALY

computations?

Comparison with Original Rosser Matrix

As noted earlier there are some differences in the design of the MVH and

Rosser studies, and in the detail of the scaling procedures used.

The descriptions of health states are essentially the same for disability. Rosser

incorporated more detail in her references to distress, but the use of "pain" or
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"anxiety" or "depression" as additional material in the health states descriptions had
reportedly made no significant difference to the results she obtained. In addition it is
unlikely that these differences in description account for all the observed differences
in scores. In the present study State ID (no disability, severe distress) attracted a score

of 0.967 in Rosser's study, compared to 0.667 in the MVH study.

Both the Rosser and MVH studies were conducted by interviewers specially
trained in the psychometric techniques required. The MVH interviewers were given a
standard protocol to follow and so far as is known did not discuss respondents’ results
with them. This was not so in the Rosser study where the more active interaction
between interviewer and respondents may have played a key role in eliminating

inconsistency in responses.

The form of ME used by Rosser differs from that described in the psychometric
literature in two respects. Firstly, respondents made judgements about the relative
severity of successive pairs of marker states. While the first of these pairs always
included IC, the following comparisons were made with different states as determined
by their ranked order. Hence not only did individual subjects encounter a changing
reference state for each pairwise judgement, but these reference states differed across
the 70 subjects also. The MVH study adopted a more conventional form of ME in
which all comparisons are made with respect to a single fixed reference state.
Contextual and range effects within ME have been noted by previous authors"®'), but

it is doubtful that these effects could now be investigated within the Rosser data.
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Secondly, in the Rosser study the nature of the valuations task changed over
the course of the interview. Respondents were initially asked to make judgements about
the six marker states. This produced a numeric framework in which the remaining 23
states were placéd. These states, however, were assigned values without specific
reference to any other one state, and the prompt of "How many times more severe
is state B compared to state A?" which had been used for the marker states was not
used for these 23 other states. In the MVH study, all states were compared to state

IA.

Therc were also clear differences between the two studies with respect to’ the
respondents who took part. While the MVH respondents were drawn from a general
population, Rosser's study involved doctors, nurses, inpatients, and only 20/70
respondents from a general population. The Rosser group was also younger and
included more women. Previous authors have noted that demographic characteristics may

be linked with differences in valuations®.

Thus it is not easy to isolate any one factor which accounts for the differences
between the Rosser and MVH ME scores. Since the MVH study has varied the precise
detail of the original protocol it could be argued that like is not being compared with
like. It is probably the impact that these different matrices have on QALY estimates

that determines whether these differences matter or not.
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Implications for Y Computations

As might be expected, the precise "quality adjustments” used in QALY estimates
do matter, and they may be crucial in certain circumstances. The differences observed
here only serve to reinforce the notion that such estimates need to be interpreted with
some caution. It may also be that uncertainty regarding the epidemiological evidence,
and the status of cost data, are more important sources of variability in cost-per-
QALY estimates than differences arising from changes in the valuation matrix. A more
broadly~based sensitivity analysis could address such issues, but these did not form part

of the substantive MVH study.

In the meantime however, should one of these revised matrices replace the
original Rosser matrix, and if so, which one? There is an argument that because this
study was not an exact replication of Rosser's original work, then not even the revised
ME matrix is appropriate to use. In addition the study population was not
representative of the general British population despite efforts to achieve this. On the
other hand, it can be argued that these revised matrices are better than Rosser's
original one because they are based on valuations from a general population and not
from medical staff and patients, and the marker states at least in all methods were

valued by 143 and 144 respondents respectively compared to the original 70.

It is difficult to identify one method as being better than the others: the ME

method was more vulnerable to interviewer effects, and also produced the most
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violations of logical ordering when the factorial block design was taken into account.
The TTO performed better on consistency but there were difficulties in determining
valuations for states considered 'worse than death'. CRT also performed better on
consistency. There were fewest violations of logical ordering when respondents were
restricted in their choice of rating e.g. in CR with numbered or labelled boxes, but

the scores produced were clearly categorical.

Thus one option is to use the 'synthesised’ matrix based essentially on a
"common sense” interpretation of the other scores. Although this matrix does not arise
from an underlying mathematical or statistical technique, it has the advantage that its
values decline more steadily than those in Rosser's original matrix and appear to be

more realistic intuitively.

The Methodology of Health State Valuation

This study has shown that the valuations from ME, TTO and CRT are
sometimes sensitive to order of presentation of method. Although the direction of
influence was inconsistent across methods, it does suggest that in all such comparative
studies order of presentation should be varied in a systematic manner, since it appears

to be a potential source of variation on valuations.

The results also indicate that all methods are vulnerable to interviewer bias,
although ME was the most affected. Not surprisingly, the CRT method displayed less

interviewer bias than the others, since the interviewer simply gave the questionnaire to

28



the respondents who completed it on his/her own. In those circumstances it is perhaps
surprising to find any interviewer effect at all though Sutherland et al® have reported
an interviewer effect where "the interviewer's role was only to describe the study,
obtain informed consent for participation in the study, and sit with the patient while
s/he completed the tasks". It is clear that great care needs to be taken in the training

and monitoring of interviewers.

All of the methods yielded results which contain violations of the logical
ordering of states. No other studies have been found that present 'inconsistencies' in
valuation data but it is clearly an important issue in the interpretation of valuation
matrices. Inconsistencies in this study appeared to be related to the factorial block
design used, and to disability level V, which is described by a large amount of text.
Evidence from other parts of the MVH study suggested that there might also be some
difficulty in making a distinction between 'mild'’ and 'moderate’ levels of distress.
However there is almost certainly a residual amount of inconsistency that has not been
explained by the experimental design or ability to interpret the descriptive information.
Where such inconsistency arises— and it seems likely that it is an intrinsic feature of
all scaling tasks— should it be used to distinguish different levels of respondent
performance, or as an index of performance of the scaling method itself? This issue

of inconsistency has been further investigated elsewhere @2.
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50 CONCLUSIONS

This paper describes the results obtained using different scaling methods to elicit
valuations for health states described in terms of the Rosser Classification. Since one
of the methods used was closely related to that originally employed by Rosser, the
study can be described as a 'partial' replication of that original work. Two principal

findings emerge from the present work.

Firstly, a reinforcement of the finding that different scaling methods, when
applied to the same health states by the same people, yield different valuations. Since
there are no a priori grounds for recognising one or other of these methods as having
absolute or comparative advantage over rival methods, the study findings further

emphasise the absence of a 'standard’ method.

Secondly, the values in the original Rosser matrix were not reproduced in this
study. The differences may be accounted for in several ways, but essentially this means
that those wishing to calculate QALYs on the basis of Rosser's descriptive system will
have to choose from one of three alternatives — the original matrix, a new matrix
based on ME (despite some logical inconsistencies), and a 'synthesised’ matrix based
on a commonsense interpretation of scores from all three scaling methods. This may
not be an easy choice, and for the time being it might be advisable to conduct
analyses of QALY data using all three matrices so as to test the robustness of any

conclusions to be drawn.
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The data generated in this study is available to other researchers through the ESRC

Data Archive.
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Table 1: _Sociodemographic Characteristics of Samplin

ram

€

| England and Wales_“

3 York Wards
f

Age Structure

under 5 6.0 6.0
5 -15 16.5 16.2
16 - 24 13.6 14.1
25 - 44 26.4 26.4
45 - 60/65* 20.0 19.6
over 60/65* 17.5 17.7
Social Class

I 4.3 44
II 17.5 17.9
III (non manual) 9.4 9.5
III' (manual) 26.1 26.7
IV 12.2 122
A% 3.9 4.1
Owner Occupier 61.4 573
Car Owner 57.0 L 59.5

65 for males, 60 for females




Table 2: Response to Request for Participation in Study

% n
Completed interviews 334 287
Not approached , 4.8 41
Refusals by post 41.1 353
Doorstep refusals 16.1 138
Used in pilot 4.7 40
TOTAL 100.1* 859

* Total greater than 100 due to rounding



Table 3: Characteristics of Study Population

(figures expressed as percentages)

Study Sample England and Wales

(n=287) (1981)
Age
18-24 139 14.6
25-44 43.6 35.4*
45-60/65 223 26.3
Pensionable age and over 202 23.7
Sex
Male 48.1 48.6
Female 519 514
Social Class
I 5.7 4.4
II 35.0 17.9*
III Non Manual 18.8 9.5*
III Manual 19.5 26.7*
v 8.7 12.2*
A" 4.0 4.1
Armed Forces 04 24
Head of Household 6.9 22.8*
economically inactive
Missing 1.0 -

p<0.01

rl



Table 4: Characteristics of MVH and Rosser Populations

Rosser MVH

Age

under 30 46  (66%) 37 (26%)
31 - 45 17 (24%) 43 (30%)
over 45 7 (10%) 63 (44%)
Female 42 (60%) 75 (52%)
Nationality — British 58 (83%) 140  (98%)
Inpatient experience 56 (80%) 28 (20%)
Hospitalisation of family 39 (56%) 69 (48%)
Religion - Protestant 14 (20%) 108 (76%)




II

III

VII

VI

Table 5:

A

[1.00]

89

a

(78-98)

70

(:53-89)

63

(.45-.86)

44

(33-79)

44

(22-75)

38

(.13-.60)

01

(.00-.19)

[Dead = 0]

itud

timatij

- Median Values

on Transformed Data

B

.89
(.80-.98)

81
(.65-.90)

63
(44-.80)

56
(:34-.79)

43
(11-.61)

44
(:22-.78)

40
(:22-.64)

C

89
(.72-95)

78
(.59-.89)

57
(.:33-.83)

51
(33-74)

44
(:22-.78)

34
(17-.64)

33
(11-.62)

ed

D

67
(.:36-.87)

56
(.33-.76)

44
(:22-.67)

40
(11-.67)

22
(.08-.50)

22
(.03-.51)

20
(.00-.45)



Table 6:

I

I1I

VI

VII

VIII

Values are based on all TTO data - including states worse than death

[negative] = rated worse than death, but no numerical scores available

—Off - Median Values based on

A

[1.00]

90
(.71-.95)

55
(.30-.80)

70

(38-85)

55
(.:30-.83)

43
(21-.75)

20
(neg-.45)

[negative]
(neg.—neg.)

[Dead = 0]

B

90
(.76-.95)

70
(.55-.90)

53
(:34-.70)

45
(.30-.95)

45
(.20-.78)

35
(.15-.60)

10
(.00-.45)

C

80
(.55-.95)

60
(45-.84)

45
(:20-.70)

55
(:20-.83)

43
(20-.55)

45
(:20~.70)

03
(-0.14-.29)

nsforme

D

45
(.00-.70)

35
(.10-.56)

20
(.00-.45)

33
(.15-.55)

20
(.00-.45)

A5
(neg.-.30)

[negative]
(neg.-.05)



Table 7:

II

111

VII

VIII

Values of Transformed VAS Scores

A

[1.00]
85
(.70-.90)

50
(.20-.70)

55
(.38-.70)

25
(.05-.42)

41
(.17-.60)

20
(.00-.45)

00
(.00-.10)

[Dead = 0]

B

85
(.80-.95)

45
(.30-.65)

44
(:29-.59)

40
(:25-.58)

35
(15-.55)

39
(19-.51)

16
(.05-.30)

C

85
(.66-.90)

60
(.32-.75)

30
(.08-.53)

40
(:26-.55)

26
(.07-.50)

30
(.05-.45)

20
(.10-35)

Category Rating — Thermometer Version based on Median

D

35
(.05-.57)

50
(.26-.66)

30
(.18-47)

2
(.10-.44)

17
(.02-35)

14
(.05-.30)

05
(.00-.10)



Table 8:

I

III

<

VII

VIII

Category Ratin

umbered Boxes) —

Based on Median 'Catggog Ratings

[1.00]
75
63
50
50
38

25

[Dead = 0]

B C
75 75
56 .50
S0 38
50 38
38 38
25 25
25 25

sformed

31

38

25

31

13

13



II

11T

IV

VI

VII

VIII

Table 9: Category Ratin
Scale Based on

[1.00]
63
50
38
38
38
25

13
[Dead = 0]

belled Boxes) -

edian Catego

.63

S0

38

38

25

25

25

Ratin

.63

38

38

38

25

25

13

nsformed

38

25

25

25

19

13

13



Table 10:

Summary of Significant Differences in Valuations
by Order of Presentation

[* = p<Ol; ** = p<.00l; *** = p<.0001]

Valuation Method
Data Set Used Differences Tested ) )
ME CRT TTO?
All subsets State by State - - -
pooled Medians - - -
Subset A only State by State - - n.a.
Medians 1st>2nd** - n.a.
Subset B only State by State - 2nd>1st*[VIB] n.a.
: Medians - 2nd>1st*** n.a.
Subset C only State by State na. n.a. -
Medians n.a. n.a. -
Subset D only State by State n.a. n.a. -
Medians n.a. n.a. -
Subset E only State by State na. n.a. -
Medians n.a. n.a. -
Subset F only State by State n.a. n.a. -
Medians n.a. n.a. 1st>2nd**

—

Category Rating using the thermometer

na. not applicable

1 Magnitude Estimation
g Time Trade—Off
Note: (a)

The states to be rated were divided into 2 subsets (A and B) for ME and

CRT, and into 4 subsets (C,D,E and F) for TTO. The 6 "marker" states

appeared in all subsets.

(b)  The state for which a significant difference was detected is indicated in
square brackets, thus [VIB], meaning disability state VI and distress state B
(see Figure 1 for full description of states)



Table 11: Summa f Significant Differences in Valuation
by Interviewer

[* = p<01; ** = p<.001; *** = p<.0001]

Valuation Method
Data Set Used | Differences Tested )
ME! CRT TTO

All subsets State by State 1>N>6*[V(C] - 5,6>N>1*[IC]
pooled Medians SSN>6*** - 6>N>3*
Subset A only State by State - - n.a.

Medians I>N>6*** 4>N>T*** n.a.
Subset B only State by State S>N>4*[IVA] - n.a.

Medians SSN>3*** - n.a.
Subset C only State by State n.a. n.a. -

Medians n.a. n.a. -
Subset D only State by State n.a. n.a. -

Medians n.a. n.a. -
Subset E only State by State n.a. n.a. -

Medians n.a. n.a. -
Subset F only State by State na. na. -

Medians n.a. na. -

W N -

not applicable

Magnitude Estimation
Category Rating using the thermometer
Time Trade-Off

Note: (a)  The states to be rated were divided into 2 subsets (A and B) for ME and

CRT, and into 4 subsets (C,D,E and F) for TTO. The 6 "marker" states
appeared in all subsets.
(b)  Interviewers are numbered 1, 2, ... 8



Table 12: ME Median Valuations for Each State by Interviewer
Interviewer
Marker
State 1 2 3 4 5 6 7 8
IC 90 .80 73 .70 81 70 .80 75
D 3.5 ©) (7.5) ) (75 | B3 ®)
IID .50 .50 29 44 .60 38 .50 .50
(3.5) 3.5 ® ©) D () G35 [ B
vC .63 40 .29 27 .50 18 42 30
® “) (6) @) ) ® ©)) )
VIB 50 40 20 28 75 28 .56 40
3 4.5) ® 6.5) 0y (6.5) ) 4.5)
VIIB .50 .30 10 23 .50 25 .55 .26
(2.5) “ ® @) (2.5) 6) @ ©)
VIID 20 .05 .00 -0.01 40 .00 25 .07
3 ® (6.5) ©®) 1) (6.5) 2 “)
Sum of
Ranks 14 24.5 42.5 42 9.5 375 19 27




IB
IC
ID

IIA
IIB
IIC
11D

IITA
I11B
IcC
11D

IVA
IVB
IvC
IVD

VA
VB
VvC
VD

VIA
VIB
VIC
VID

VIIA
VIIB
VIIC
VIID

VIIIA

Table 13:

89 (2
81 (4)
78 (5)

56 (11.5)

70 ( 6)

63 (8.5)

57 (10)
44 (16)

63 (8.5)
56 (11.5)

51 (13)

40 (20.5)

44 (16)
43 (19)
44 (16)

22 (25.5)

44 (16)
44 (16)
34 (23)

22 (25.5)

38 (22

40 (20.5)

33 (24)
20 (27)

01 (28)

Rank Order of States by Principal Scaling Methods

TTO®

90 (L.5)
80 ( 3)
45 (13)

90 (1.5)
70 (4.5)
60 ( 6)
35 (18.5)

55 ( 8)
53 (10)
45 (13)
20 (22)

70 (4.5)
45 (13)
55 ( 8)
33 (20)

55 ( 8)
45 (13)
43 (16.3)
20 (22)

43 (16.5)
35 (18.5)
45 (13)
15 (24)

20 (22)
10 (25)
03 (26)
[NEGATIVE]

[NEGATIVE]

CRT

85 (2
85 (2

35 (14.5)

85 (2
45 ( 8)
60 ( 4)

350 (6.5)
50 (6.5)

44 (9)
30 (17)
30 (17)
55 (5)

40 (11.5)
40 (11.5)

22 (21)
25 (20)

35 (14.5)

26 (19)
17 (24)

41 (10)
39 (13)
30 (17)
14 (26)

20 (22.5)

16 (25)

20 (22.5)

05 (27)
00 (28)

(1)  Correlation coefficient between ME and TTO = 0.85
Correlation coefficient between ME and CRT = 0.91

(2)  Correlation coefficient between TTO amd CRT = 0.83

ORIGINAL
ROSSER VALUES
0995 (1)
0.99 (2.5)
0967 ( 8)
0990 (2.5)
0986 ( 4)
0973 ( 6)
0932 (15)
0980 ( 5)
0972 (7
0.956 (10.5)
0912  (16)
0964 ( 9)
0.956 (10.5)
0942  (13)
0.870  (19)
0946 (12)
0935 (14)
0900 (17)
0.700 (21)
0875 (18)
0.845  (20)
0.680 (22)
0.000 (25.5)
0677 (23)
0564 (24)
0.000 (25.5)
~1.486 (28)
~1.028 (27



Table 14: Summa
by Method of

of Si

ificant Differenc
liciting Valuations (withi

in_Valuations
Subijects

[* = p<0.01; ** = p<0.001; *** = p<0.001]

n.a.

ME vs CRT TTO vs CRT

Data Set Used State Difference State Difference
Subset A 2C ME>CRT* n.a. n.a.

3B ME>CRT*

4B ME>CRT*

7B ME>CRT*
Subset B - - n.a. n.a.
Subset C n.a. na. - -
Subset D n.a. na. - -
Subset E n.a. n.a. - TTO>CRT***
Subset F n.a. n.a. - -

not applicable



Table 15:

Synthesised Valuation Matrix

Synthesised values (derived by personal judgement) from the medians of individually transformed
data elicitied by ME, TTO and CRT valuation methods

DISTRESS STATES
DISABILITY STATES A B C D

89 90 .85 .89 .80 .85 67 45(35)

: [1.00] 90 85 55
89 90 85 | .81 .70(.45) 78(.60)(.60) 56 .35(.50)

I 90 70 60 45
70(.55)(.50) | .63 .53 .44 57(.55)(.30) 44 20 30

i 65 55 50 35
| .63(.70)(.55) 56(.45).42 51(.55)(:40) 40 33 22

v 60 50 45 30
44 55(25) | (43)45(35) | (44(43)(.26) 22 20 17

v 50 40 35 20
44 43(41) | (44)(45)(.39) | .34(.45)(30) 22 .15 .14

Vi 40 35 30 15
(:38).20 20 | (.40).10(.16) 33 .03(.20) 20[neg].0

Vil 30 25 20 10
01 [neg] 00

B VIII o
The data in each cell is as follows: ME | TTO | CRT
SYNTHESISED

(-=-) indicates that the state was one of a pair manifesting inconsistency
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Table 17: Spearman's k Correlatio oefficients between the Various
ts of t—per- easures in Table 16
ME TTO CRT Synthetic
Rosser Original 0.70 0.63 0.47 0.63
ME 0.98 0.84 0.94
TTO 0.90 0.96
CRT 0.95
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Table 19:

Spearman's

nk Correlation

oefficients for the
Various Sets of Cost—per-QALY Measures in Table 18

ME TTO CRT Synthetic
Rosser Original 0.68 0.93 0.68 0.68
ME 0.86 0.89 1.00
TTO 0.86 0.86
CRT 0.89
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Table 21: Spearman's Rank Correlation Coefficients for the
Various Sets of Cost—per-QALY Measures in Table 20
ME TTO CRT Synthetic
Rosser Original 0.97 091 0.78 0.92
ME 0.95 0.87 0.96
TTO 0.94 0.99
CRT 0.94
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Figure 1: Rosser Classification of Illness States

Disability
I No disability
I Slight social disability
I Severe social disability and/or slight
impairment of performance at work
Able to do all housework except very
heavy tasks
v Choice of work or performance at work
very severely limited
Housewives and old people able to do
light bousework only but able to
go out shopping
\% Unable to undertake any paid employment
Unable to continue any eudcation
Old people confined to home except for
escorted outings and short walks and
unable to do shopping
Housewives able only to perform a few
simple tasks
VI Confined to chair or able to move around
in the house only with support from
an assistant ‘
VII  Confined to bed

VIII

Unconscious

Distress

A

No Distress

Mild

Moderate

Severe



Figure 2: Rosser's Matrix of Health State Valuations

DISABILITY DISTRESS RATING

RATING A B C D

| 1.000 0.995 0.990 0.967
II 0.990 0.986 0.973 0.932
III 0.980 0.972 - 0.956 0912
v 0.964 0.956 0.942 0.870
A\ 0.946 0.935 0.900 0.700
VI 0.875 0.845 0.680 0.000
VII 0.677 0.564 0.000 -1.486
VIII -1.028

Source: Kind, Rosser and Williams (1982)
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Figure 3: Factorial Design used in_Study
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