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ABSTRACT 

 
 

The economic evaluation of health services which affect the quality of life (QoL) is commonly 
based upon cost utility analyses (CUA) which ranks services according to the cost per quality 
adjusted life year (QALY). The calculation of QALY gain increasingly employs one of a number of 
multi attribute utility (MAU) instruments to assess the effect of the health service upon utility. 
Ideally the MAU instrument (MAUI) that is selected for the analysis should be the instrument 
which is most sensitive to changes in the health states which the health services are targeting. 
However, direct measurement of instrument sensitivity is problematical: measures are imperfect 
and the selection of the most appropriate MAUI is therefore assisted by a consideration of the 
construct validity of the alternative instruments: the extent of the evidence that the MAUI can and 
do measure the strength of preferences for different disease states.  

The present paper draws upon a large Multi Instrument Comparison survey to examine the 
sensitivity of six MAU instruments to health states associated with seven chronic diseases. Four 
alternative measures of sensitivity are found to be subject to unknown levels of bias when 
comparisons are made between instruments. The construct validity of the instruments is therefore 
considered in each of the disease areas. Conclusions drawn from this latter analysis are in some, 
but not all, cases consistent with the evidence from the analysis of sensitivity. This permits the 
tentative recommendation of some instruments for use in some disease areas.  The MAUI 
included in this study are the EQ-5D-5L, SF-6D, HUI 3, 15D, QWB and AQoL-8D. The seven 
chronic disease areas are arthritis, asthma, cancer, depression, diabetes, hearing loss and heart 
disease.  
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The Sensitivity and Construct Validity of Six 
Measures of Utility to Seven Disease States 

 

 

1 Introduction 

Economic evaluation of health services which alter the quality of life commonly employ cost utility 
analysis (CUA) which ranks alternative therapies according to the cost of obtaining an additional 
quality adjusted life year (QALY) from the use of the service. QALYs are defined as life years 
times an index of the quality of life (QoL), measured as utility; that is, the strength of a person’s 
preference for a health state. Consequently, the validity of the ranking of alternative services is 
dependent upon the validity of the measurement of utility. This has been assessed, increasingly, 
using one of a small number of multi attribute utility instruments (MAUI) and, therefore, the validity 
of the comparison of services depends upon the validity of the comparisons made using these 
MAUI.  

In principle, the concept of validity is straight forward: a valid instrument measures the theoretical 
construct that it purports to measure. In practice, demonstrating validity is problematical as, 
typically, an instrument will be neither (completely) valid nor (completely) invalid. As argued by 
Streiner and Norman (2003) validation is best thought of as an ongoing process of testing the 
properties of an instrument to determine the confidence we can place upon inferences drawn 
from the scores in different contexts (p 174). Numerous tests exist which have been variously 
classified (Richardson 2010). The present study is concerned with the broad category of 
construct validity and, more specifically, (i) convergent validity: the strength of association with 
variables which seek to measure the same quantity; and (ii) ‘content validity’ which is the extent 
to which an instrument describes or represents the full range of attributes needed to draw correct 
inferences which, for MAUI relate to a person’s preferences.  An instrument with a high degree of 
content validity will respond to change across a wide range of QoL attributes, a property 
described as ‘sensitivity’. Since CUA seeks to measure the QALY change attributable to a 
service, the sensitivity of an instrument to change is a prerequisite for valid QALY measurement 
(and for this reason some have argued that ‘sensitivity’ should be elevated to the same status as 
‘reliability’ and ‘validity’ in the pantheon of evaluative criteria (Kirshner and Guyatt 1985)). 

Despite its importance there has been little discussion in the literature of the difficulties 
associated with the measurement of the sensitivity of the main MAUI. The difficulties are 
attributable to the significant differences between the descriptive systems and the numbers 
produced by the instruments. All purport to measure health state utilities on a scale where 0.0 
represents death and 1.0 represents best health. If measurement scales were, as implied by this, 
identical, then the instruments which were more sensitive to health states associated with a 
disease would be expected to predict a greater change in utility when the health state changed: 
the more sensitive instrument would respond to more of the attributes of the relevant health state 
and, as more of these varied, the corresponding utility would change by a larger amount. The 
sensitivity to a changed health state would be indicated by the magnitude of the predicted change 
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in utility and the sensitivity of different MAUI could be ranked by the magnitude of the change in 
utility they predicted.  

Results from a large Multi Instrument Comparison (MIC) survey of healthy individuals and 
patients in seven chronic disease states, described below, demonstrate that, despite the attempt 
to anchor scales at death and best health, the effective scales embodied in six widely used MAUI 
are dissimilar. Differences in predicted utilities therefore reflect differences in instrument 
sensitivities but also differences in the instrument scale properties. This creates a problem for the 
selection of the most appropriate instrument for analyses in different disease areas. The aim of 
the present paper is to outline and evaluate some alternative solutions to this problem. 

The paper considers several measures of sensitivity and tests of construct validity. The distinction 
between these is implicit in the previous paragraphs. The first analysis seeks to determine which 
MAUI are most sensitive to a change associated with a disease. In principle, the comparison is 
straight forward. After eliminating potential sources of bias the more sensitive instrument will 
identify greater change. Comparison of construct validity is less straightforward as tests of validity 
provide evidence for, as distinct from directly measuring, validity. Tests may produce different 
results with respect to different attributes resulting in greater or lesser confidence in an instrument 
depending upon the disease area in which it is used and the attributes associated with the 
disease.  

The MIC survey is described in Section 2 below and the different scale properties of the MAUI 
described in Section 3. Alternative solutions to the problem of variable MAUI scales are 
considered, in this section, namely, the use of the effect size to measure sensitivity; the 
transformation of the MAUI utilities to a common scale, and the correlation between MAUI utilities 
and a relevant disease specific instrument (DSI). Each of these solutions is found to be imperfect 
and, it is for this reason, that broader tests of validity are then considered. Evidence that an 
instrument has greater convergent and content validity than another in a disease area increases 
confidence that the instrument will have greater sensitivity in that context and should, therefore, 
be the instrument of choice in an assessment of an intervention in the disease area. In the 
present study validity is tested by comparisons between MAU instrument utilities and indices of 
physical and psycho-social health related QoL (content validity), and two direct measures of the 
respondents’ preferences for their health state (convergent validity).  
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2 Data and Methods  

The MIC Survey: An online survey was conducted in six countries, Australia, Canada, Germany, 
Norway, UK and US. Respondents were initially asked to indicate if they had a chronic disease 
and to rate their overall health on a visual analogue scale (VAS) where 0.0 represented death 
and 100 represented ‘best possible health (physical, mental, social)’. Quotas were then used to 
obtain a demographically representative sample of the ‘healthy’ public, defined by the absence of 
chronic disease and by a score above 70 on the VAS. Quotas were also applied to obtain a target 
number of respondents in each of seven chronic disease areas, viz, arthritis, asthma, cancer, 
depression, diabetes, hearing loss and heart disease. Respondents were subject to a set of 
stringent edit procedures based upon a comparison of duplicated or similar questions. 
Additionally, results were removed when an individual’s (recorded) completion time fell below 20 
minutes which was judged to be the minimum time in which the 230 questions could be 
answered. Edit procedures, the questionnaire and its administration are described in Richardson 
et al (Richardson, Khan et al. 2014). The online survey was administered by a global panel 
company, CINT Pty Ltd. The survey was approved by Monash University Human Research 
Ethics Committee (MUHREC), Monash University Melbourne Australia, reference number 
CF11/3192-2011001748. 

The relevant instruments included in the MIC are described in Table 1. They included six MAUI, a 
subjective wellbeing (SWB) instrument (the ‘ONS’), the ICECAP Capabilities instrument, the SF-
36; two self assessment instruments, (a Visual Analogue Scale (VAS) and a ‘Self TTO’) and 
seven disease specific instruments (DSI). For five MAUI, utilities were calculated using algorithms 
provided by the instruments’ authors: SF-6D (Brazier, Roberts et al. 2002), HUI 3 (Feeny, Furlong 
et al. 2002), 15D (Sintonen and Pekurinen 1993): QWB (Kaplan, Bush et al. 1976) and AQoL-8D 
(Richardson, Khan et al. 2014). The five level EQ-5D-5L utilities were obtained from the 
crosswalks published by the EuroQoL Group (Rabin, Oemar et al. 2011) derived using methods 
described by van Hout et al. (2012).  

Methods: Differences in the effective scale embodied in the six MAUI are analysed in Chen et al 
(2014) and Richardson et al. (2014). The differences are shown in Section 3 by a comparison of 
the summary statistics and specifically ceiling and floor effects, the range and standard deviation 
of the data. The first possible measure of sensitivity was obtained as the difference between the 
mean utility of each patient group and the ‘healthy’ public. The second measure – the Cohen 
effect size – divides this difference by the standard deviation of the data to adjust for differences 
in the measurement scales. A third measure draws upon transformations constructed by Chen et 
al. which align the scales of each of the MAUI with the scale of any selected MAUI. Comparison 
of MAUI with DSI is conducted, conventionally, using the Pearson correlation between the two 
instruments. 

There is no gold standard measure for content validity associated with the QoL and, 
consequently, its analysis is limited to a series of tests to determine responsiveness to attributes 
theoretically associated with QoL. These, in turn, are not rigorously defined. The current study 
therefore employed attributes which were measured by instruments in the MIC database 
described above. These included two direct measures of preference for a health state, two 
measures of psycho-social health, a single measure of physical health related QoL and the 
ICECAP measure of capabilities. Preferences were directly measured using two instruments 
described in Appendix 1 and 2, the survey ‘VAS’ and the ‘Self TTO’. This latter experimental 
instrument asked respondents to trade-off time in their present health state against length of life. 
It is described in detail, analysed and validated in Richardson et al (2014). Physical health related 
QoL was measured with the SF-36 physical component score (PCS), and psycho-social health by 
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both the SF-36 mental component score (MCS) and with a subjective wellbeing (SWB) instrument 
described here as the ONS. (The instrument, developed by the UK Office of National Statistics – 
ONS – is new and unnamed. It was preferred to other measures of SWB in the MIC survey as it 
achieved a higher correlation with all other instruments.) The ICECAP instrument is described by 
its authors as measuring capabilities. However the instrument’s items indicates that it focuses 
upon a specific subset of capabilities, namely, the ability to function as an independent and 
emotionally fulfilled individual, a concept close to the notion of eudemonia. Irrespective of its 
nomenclature, in the recent literature it has been nominated as an important measure of 
wellbeing which should be included in economic evaluation of health services (Robeyns 2005, 
Coast, Smith et al. 2008, Ariana and Naveed 2009, Entwistle and Watt 2013). These arguments 
support its use as a test of the content validity of the MAUI.  

The different criterion variables were collapsed into three broad categories: physical psycho-
social and preference measurement. Performance of each MAUI was calculated for each disease 
group for each of the three categories. Results were compared with the earlier measures of 
sensitivity.  
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Table 1 Instruments in analysis  

Instrument  Type  Item coverage description 
EQ-5D-5L(1) MAUI 5 Items: Mobility, self care, usual activities, pain, anxiety/depression 
SF-6D(2) MAUI 6 Items: Physical function, role limits, social function, pain, mental health, vitality 
HUI 3(3) MAUI 8 Items: Vision, hearing, speech, ambulation, dexterity, emotion, cognition, pain 
QWB(4) MAUI 27 clusters with 66 problems, 3 self rating items 
15D(5) MAUI 15 Dimensions: 10 Physical: mobility vision, hearing, breathing, social, sleeping, 

eating, speech, elimination, usual activities, discomfort.  
15 Psycho-social: vitality, mental, depression, distress 

AQoL-8D(6) MAUI 35 Items: 3 Physical: independent living, pain, senses 
5 Psycho-social: mental health, self worth, happiness, coping, relationships 

SF-36(7) Generic 
HRQoL  

General health, physical function, pain 
Vitality, self worth/ role emotion/ mental health  

ICECAP(8) Capabilities  Security, friendship, independence, achievement, pleasure 
ONS(9) SWB Satisfaction, happiness/anxiety, self worth  
VAS(10) Preference  Scale: Death-excellent, physical, mental health, social relations 
Self TTO(11) Preference Scale: Death-excellent, physical, mental health, social relations 
AIMS2-SF(12) DSI (QoL) Arthritis Impact Measurement Scale  

26 Items: Physical pain, affect, social and role 
AQLO(13) 
 

DSI (QoL) Asthma Quality of Life Questionnaire  
20 Items: Breathlessness, mood, social 

QLQ C-30(14) DSI (QoL) Cancer Quality of Life Questionnaire  
30 Items: Physical, role cognition, emotion, social, fatigue, nausea, vomiting 

DASS21(15) DSI 
(severity) 

Depression Anxiety and Stress Scale  
21 Items: Depression, anxiety, stress, irritability 

K10(16) DSI 
(severity) 

Depression Kessler 10 
10 Items: Depression, nervousness, agitation, psychological fatigue 

Diabetes-39(17) DSI (QoL) Diabetes 
39 Items: Energy, mobility, diabetes control, anxiety, social, sexual functioning 

APHAB(18) DSI 
(Severity) 

Abbreviated Profile of Hearing Aid Benefit  
24 Items: Communication (EC), reverberation (RV), background noise (BN), 
aversiveness of sounds (AV) 

MacNew 
Instrument(19) 

DSI (QoL)  MacNew Heart Disease Health-related Quality of Life Instrument 
27 Items: Physical limitations, emotional, social functioning 

Sources:  
(1) Rabin, Oemar et al. (2011), van Hout, Janssen et al. (2012); (2) Brazier, Roberts et al. (2002); (3) Feeny, 
Furlong et al. (2002); (4) Kaplan, Bush et al. (1976); (5) Sintonen and Pekurinen (1993); (6) Richardson, Sinha et 
al. (2014); (7) Ware and Sherbourne (1992); (8) Al-Janabi, Flynn et al. (2012); (9) Hicks (Hicks 2012); 
(10) Richardson, Iezzi et al. (2012); (11) Richardson, Iezzi et al. (2014); (12) Meenan, Gertman et al. (1980); 
(13) Marks, Dunn et al. (2006); (14) Aaronson, Ahmedzai (1993); (15) Lovibond and Lovibond (1995); 
(16) Kessler, Barker et a. (2003); (17) Boyer and Earp (1997); (18) Cox and Alexander (1995); (19) Hofer, Lim et 
al. (2004). 
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3 Results 

Data were obtained from 9665 individuals. Edit procedures resulted in the removal of 17 percent 
of the total. Table 2 classifies the remaining 7933 respondents by age, gender, and a patient 
sample which varied from 772 for cancer to 943 for heart disease. The total sample contained a 
similar number of respondents by country: varying from 1177 from Norway to 1460 from the USA. 
The use of quotas led to a demographic profile for the healthy public which closely resembled the 
public in each country. In the patient samples the age/gender composition was determined 
primarily by the demographic profile of patients in the respective chronic disease areas. 

Summary statistics for the six MAUI are reported in Table 3. Mean utilities predicted by all of the 
MAU instruments are similar for both the public and total samples, varying by 27 and 33 percent 
respectively. Excluding the two ‘outlier’ instruments, the 15D and QWB, reduces the difference to 
10.0 and 9.0 percent respectively. This similarity masks the differences in the distributions. For 
the total sample the standard deviation varies by a factor of 2.08 (1.93 with the removal of the 
15D and QWB). Reflecting this difference the range of scores varies by a factor of 2.16 with 
minimum utilities varying from 0.3 for the SF-6D to -0.51 for the EQ-5D-5L. The EQ-5D-5L 
assigns the maximum utility of 1.00 to 19.1 percent of the total respondents; the AQoL-8D and 
SF-6D assign 0.3 and 1.3 percent respectively. Only 0.3 and 1.3 percent of utilities predicted by 
the 15D and SF-6D fall below 0.4; the AQoL-8D assigns 14.7 percent of patients to this category.  

These differences are summarised in Figure 1. For each MAUI this plots the average utility for 
each percentile of the total sample when the MAUI utilities are ranked from highest to lowest. 
Reflecting its low SD the 15D compresses utilities. The EQ-5D-5L predicts U=1.00 for the first 
19.1 percent of respondents; thereafter it initially declines linearly but subsequently drops 
exponentially. SF-6D, and to a greater extent QWB utilities initially decline very quickly but 
subsequently the curves flatten and utilities become greater than other utilities with the exception 
of the 15D. 

These differences indicate that, despite attempts to anchor instruments to a 0.0-1.00 (death-best 
health) scale, the effective scales differ significantly: an increment of utility measured on different 
instruments have a different meaning with respect to the strength of preference for health. This 
conclusion is the basis for the remainder of the analysis in the paper.  
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Table 2 Survey respondents by age, gender, education and disease category 

 
 Male Female  Total  Percent  

 
High 

school 
Diploma/ 

trade University Total  High 
school 

Diploma/ 
trade University Total  High 

school 
Diploma/ 

trade University  

Arthritis  105 149 83 337 198 250 144 592 929 32.6 42.9 24.4 100 
Asthma  77 123 122 322 165 213 156 534 856 28.3 39.3 32.5 100 
Cancer  91 136 128 355 137 147 133 417 772 29.5 36.7 33.8 100 
Depression  100 127 86 313 212 241 151 604 917 34.0 40.1 25.8 100 
Diabetes  146 235 161 542 128 164 90 382 924 29.7 43.2 27.2 100 
Hearing  loss  127 186 165 478 123 137 94 354 832 30.0 38.8 31.1 100 
Heart  disease 160 267 178 605 121 150 67 338 943 29.8 44.2 26.0 100 
  806 1223 923 2952 1084 1302 835 3221 6173 30.6 40.9 28.5 100 
Public  286 333 222 841 306 350 263 919 1760 33.6 38.8 27.6 100 
 1092 1556 1145 3793 1390 1652 1098 4140 7933 31.3 40.4 28.3 100 
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Table 3 Summary statistics  

 
 Public  Total  

SD Tot/ 
SD Pub 

n 
 Mean SD n Mean SD Min Range 

Percent  
U=1.00 U<0.4 

EQ-5D-5L 0.88 0.13 1760 0.74 0.23 -0.51 1.51 19.10 8.90 1.77 7933 
SF-6D 0.80 0.11 1760 0.71 0.14 0.30 0.70 1.30 1.30 1.27 7933 
HUI 3 0.88 0.14 1760 0.71 0.27 -0.34 1.34 7.10 13.90 1.93 7933 
15D 0.94 0.06 1760 0.85 0.13 0.25 0.75 6.90 0.30 2.17 7933 

QWB* 0.74 0.14 1212* 0.63 0.15 0.15 0.85 2.40 6.50 
1.07 5576

* 
AQoL-8D 0.83 0.14 1760 0.68 0.22 0.10 0.90 0.30 14.70 1.57 7933 
Max/Min 
   (a) 

1.27 2.33  1.34 2.08  2.16   
 

 

   (b) 1.10 1.27  1.09 1.93  2.16     

(a) All MAUI; (b) exclude 15D, QWB  

 

Figure 1 Mean MAU utility by ranked percentile  

 

Instrument Sensitivity 

Difference in utilities by disease: Table 4 reports unadjusted differences between the average 
utilities of the public and the patient groups. As chronically ill patients self-selected into the survey 
comparison between disease areas is unreliable. However, it is unlikely that the self-selection 
fully explains the very large differences between groups. The results therefore suggest that 
amongst non-institutionalised individuals with a chronic disease the greatest loss of utility is 
associated with depression. The average loss across all instruments of 0.27 is significantly 
greater than the loss associated with arthritis 0.19, diabetes or cancer (both 0.15). Hearing loss is 
associated with the smallest loss of utility namely 0.10. 
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If scale effects were unimportant the results in Table 4 would indicate the comparative sensitivity 
of instruments to the seven disease areas. The differences revealed are very large. The average 
loss of utility across all disease groups measured by a single instrument varies from 0.22 for HUI 
3 to 0.11 for SF-6D. Within disease groups the differences vary by a factor of 3.62 for hearing 
loss to 1.45 for arthritis.  

 

Table 4 Difference between public and patient mean utilities by disease and MAUI  

  EQ-5D SF6D HUI3 15D QWB AQoL-
8D Average Max/Min 

Public (mean) 0.88 0.80 0.88 0.94 0.74 0.83 0.84  
Public-Patient 
(mean) 

       
 

Arthritis 0.24 0.13 0.26 0.13 0.17 0.19 0.19 2.02 
Asthma 0.12 0.09 0.12 0.09 0.12 0.14 0.11 1.45 
Cancer 0.18 0.11 0.20 0.12 0.14 0.16 0.15 1.85 
Depression 0.29 0.20 0.35 0.18 0.21 0.38 0.27 2.04 
Diabetes 0.17 0.10 0.20 0.11 0.13 0.17 0.15 1.96 
Hearing loss 0.09 0.05 0.18 0.06 0.11 0.11 0.10 3.62 
Heart disease 0.16 0.10 0.18 0.11 0.14 0.15 0.14 1.84 
Average  0.18 0.11 0.22 0.12 0.14 0.18   

 

Differences by effect size: Table 5 contrasts the rank order of the apparent sensitivity of 
instruments from Table 4 with the rank order of the standard deviation of the entire sample. The 
almost perfect match suggests that sensitivity is confounded and possibly dominated by scale 
effects. One approach to this problem, and the solution commonly recommended for comparison 
when measurement scales differ, is to compare the value of the Cohen Effect Size (ES): the 
difference between the mean values of groups and the mean value of a baseline divided by the 
standard deviation (SD). Normal practice is to employ the SD of the baseline data. The ES 
associated with each group can be compared as differences are measured in comparable units, 
namely the SD of a presumed typical or normal baseline sample.  

Table 5 Apparent sensitivity versus scale effect 

Average Rank Order 
Public – patient utility Scale effect (SD) 

1. HUI 3 1. HUI 3 
2. AQoL-8D 2. EQ-5D-5L 
3. EQ-5D-5L 3. AQoL-8D 
4. QWB 4. QWB 
5. SF-6D 5. SF-6D 
6. 15D 6. 15D  

Effect sizes measured in this way are reported in Table 6. This reveals that the apparent 
sensitivity of the 15D shifts from lowest to highest. While there is no prior reason for this not 
occurring there are prior grounds for doubting that the SD of the public represents a reliable basis 
for the comparison of instruments. From Table 3 there are very significant differences in the 
ceiling effects of instruments: the percent of respondents assigned a utility of 1.00. For the EQ-
5D-5L this occurs for 19.1 percent of the total sample and 42 percent of the healthy public. In 
contrast, the SF-6D and AQoL-8D assign a utility of 1.00 to 1.3 and 0.3 percent of the total 
sample and 4.2 and 4.9 percent of the healthy public. The variability of the ceiling effect creates a 
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variable level of bias in the truncated estimates of the SD but particularly in the public sample 
where the ceiling effects are greatest.  

Table 6 Effect size using SD (Public) by disease and MAUI  

  EQ-5D SF6D HUI3 15D QWB AQoL-
8D Average Max/Min 

(a) (b) 
Arthritis 1.86 1.19 1.89 2.09 1.19 1.36 1.59 1.76 1.59 
Asthma 0.92 0.85 0.88 1.55 0.84 0.97 1.00 1.85 1.15 
Cancer 1.39 1.00 1.46 2.05 1.03 1.17 1.35 2.04 1.46 
Depression 2.23 1.81 2.53 3.07 1.47 2.68 2.30 2.08 1.82 
Diabetes 1.31 0.95 1.46 1.79 0.96 1.18 1.27 1.89 1.53 
Hearing loss 0.69 0.46 1.32 1.08 0.75 0.75 0.84 2.85 2.85 
Heart disease 1.23 0.91 1.32 1.86 0.98 1.04 1.22 2.04 1.45 
Average 1.38 1.02 1.55 1.93 1.03 1.31    

(a) All MAUI (b) 15D, QWB  

As instrument scale effects impact upon utilities in all disease groups an alternative approach is 
to use the SD for the total sample as this is most likely to reflect differences in measurement 
scale. Results for this calculation are reported in Table 7. This reveals a significant reordering of 
the effect sizes. Table 8 compares the rank order of the two estimates. With the exception of the 
15D the average rank changes by at least two positions for every instrument. The greatest 
change occurs with the QWB (rank 6 with SD (public); rank 1 with SD (total)) and the SF-6D (rank 
6 with SD (public); rank 3 with SD (total)). This instability is indicative of a problem with the use of 
the Cohen Effect Size. 

Table 7 Effect size using SD (Total) by disease and MAUI  

  EQ-5D SF6D HUI3 15D QWB AQoL-
8D Average Max/Min 

(a) (b) 
Arthritis 1.05 0.93 0.98 0.96 1.11 0.87 0.98 1.28 1.21 
Asthma 0.52 0.66 0.46 0.72 0.79 0.62 0.63 1.72 1.43 
Cancer 0.78 0.79 0.76 0.95 0.96 0.74 0.83 1.30 1.07 
Depression 1.26 1.42 1.31 1.42 1.37 1.71 1.42 1.35 1.35 
Diabetes 0.74 0.75 0.76 0.83 0.89 0.75 0.79 1.21 1.07 
Hearing loss 0.39 0.36 0.68 0.50 0.70 0.48 0.52 1.93 1.88 
Heart disease 0.70 0.72 0.68 0.86 0.92 0.66 0.76 1.39 1.09 
Average 0.78 0.80 0.80 0.89 0.96 0.83    

(a) All MAUI (b) 15D, QWB  

The problem is illustrated in Box 2 which simplifies Figure 2 to represent two contrasting 
distributions. MAU (X) is similar to the 15D and HUI 3: the utilities of good health are relatively 
compressed. MAU (Y) is similar to the SF-6D and QWB: the utilities of good health states are 
(relatively) low. Subsequently, the utilities decline less rapidly. The first 20 percent of individuals 
in Figure 2 are assumed to represent the public and the remaining 80 percent represent patients. 
The consequence of the differing distributions are summarised in Box 1. Compared with MAU (Y) 
the difference between public and patient utilities using MAU (X) is relatively large. The SD of 
public utilities is relatively small and the effect size therefore relatively large. The SD of total utility 
is relatively large and the ES relatively small. The converse pattern occurs for MAU (Y). In sum, a 
larger ratio of SD (total) to SD (public) is associated with a larger effect size when the public SD is 
employed in the calculation and, conversely, it is associated with a small effect size when the 
total SD is used. 
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Figure 2 The effect of non-linearity upon effect size 

 

MAUI U Difference Public 
and U Patient 

Standard Deviation Ratio, R 
Public Total SD(Tot)/SD(Pat) 

MAU X Large Small Large Large  
MAU Y Small Large Small Small  
  Effect size using 
 Ratio, R  SD (Public) SD (Total) 
MAU X Large  Large Small 
MAU Y Small Small Large  

 

This systematic effect may be observed in the results from Table 6-8. These are summarised in 
Table 9 which compares the average change in the rank order of effect sizes in Table 8 with the 
ratio of the SD of the utilities in the total and the public samples. As predicted in Box 1, high ratios 
are associated with an increased ranking when SD public replaces SD total.  

Table 8  Rank order of effect size using public and total standard deviations 

 EQ-5D-5L SF-6D HUI 3 15D QWB AQoL-8D 
 Pub Tot Pub Tot Pub Tot Pub Tot Pub Tot Pub Tot 
Arthritis 3 2 5 5 2 3 1 4 5 1 4 6 
Asthma 3 4 4 3 4 5 1 2 6 1 2 4 
Cancer 3 5 6 3 2 5 1 2 5 1 4 6 
Depression 4 6 5 2 3 5 1 2 6 4 2 1 
Diabetes 3 6 6 4 2 5 1 2 5 1 4 4 
Hearing loss 5 5 6 6 1 2 2 3 3 1 3 4 
Heart 
disease 

3 4 6 3 2 5 1 2 5 1 4 6 

Rank of Ave 
rank 

4 6 6 3 2 4 1 2 6 1 3 5 

 
 
  

0 0.2 1

MAU (X)
U(Public) > UX
U(Patients) < UX

Mean 
utility 

Rank of percentile 

MAUI (Y)

MAUI (X)

Public Patients

MAU (Y)
U(Public) > UY
U(Patients) < UY

UX

UY
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Table 9 Ratio: SD(Total)/SD(Pub) vs change in rank when SD(Public) replaces SD(Total) 

 Ratio Change rank  Ratio Change rank 
15D 2.12 1.4 AQoL-8D  1.59 0.9 
HUI 3 1.93 2.0 SF-6D 1.27 -1.8 
EQ-5D 1.77 1.1 QWB 1.01 -3.6 

 

In sum, the choice of the SD for calculating the effect size is problematical. The use of the public 
SD entails unknown bias because of the widely varying ceiling effects. Use of the total SD is 
biased as the SD and instrument sensitivity are not independent. Most generally, variable 
distributions, and particularly for the baseline public sample, make the ES an ambiguous measure 
of comparable sensitivity.  

Transformations: Prima facie, one solution to the problem arising from differences in the MAUI 
scales is to map all of the observations onto a common scale. Differences between public and 
patient utilities might then identify the scale free sensitivity of different MAUI in different disease 
areas. 

Mapping between every combination of instruments in the present study was undertaken by Chen 
et al. (2014). The resulting functions largely eliminate systematic differences between the 
numerical utilities predicted by the MAUI. These functions were used to map the present dataset 
to the scale of the SF-6D. As reported in Table 10 mean utilities become identical and the mean 
average error (MAE), which reflects differences in instrument content, scale and random error is 
reduced by approximately a half. Differences between mean public and patient transformed 
utilities for each disease group are reported in Table 11. The differences by MAUI within any 
disease group are largely eliminated. With the exception of depression the maximum difference 
between instruments is reduced to 0.03. This highlights a weakness in the method. 
Transformations do not distinguish between differences attributable to scale and instrument 
sensitivity and the mapping eliminates average differences attributable to either cause. Variation 
in the differences in Table 11 reflects relative, not absolute variation in sensitivity. 

Table 10 Differences between MAUI and SF-6D pre and post transformation (1)  

MAUI  Mean difference Mean average error (MAE) 
Pre Post Pre Post 

EQ-5D-5L 0.03 0.00 0.12 0.07 
HUI 3 0.03 0.00 0.15 0.07 
15D 0.12 0.00 0.15 0.07 
QWB 0.10 0.00 0.11 0.07 
AQoL-8D 0.05 0.00 0.11 0.08 

(1) Source Chen et al. (2014) 
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Table 11 Post transformation differences between mean public and patient utilities (1) 

 

 Public Arthritis Asthma Cancer Depres-
sion Diabetes Hearing 

loss 
Heart 

disease Average 

EQ-5D-5L 0.785 0.128 0.068 0.093 0.148 0.086 0.047 0.083 0.093 
SF-6D 0.800 0.131 0.093 0.114 0.199 0.104 0.051 0.100 0.113 
HUI 3 0.783 0.116 0.063 0.086 0.144 0.084 0.080 0.075 0.092 
15D 0.799 0.124 0.093 0.116 0.171 0.101 0.064 0.105 0.110 
QWB 0.771 0.097 0.067 0.085 0.123 0.078 0.058 0.080 0.084 
AQoL-8D 0.792 0.126 0.067 0.098 0.182 0.097 0.049 0.089 0.101 
Average 0.786 0.118 0.072 0.096 0.154 0.089 0.060 0.086  
Max-Min 0.028 0.03 0.030 0.031 0.076 0.026 0.031 0.030 0.029 

(1) Use of transformed data confer an advantage upon the ‘numeraire’ instrument whose scale is adopted (SF-6D 
in Table 11). Outlying low utilities for other instruments are shifted closer to the mean by the transformation, but 
retained unadjusted in the data for the numeraire instrument. Low scores occur predominantly in the patient group 
and therefore disproportionately depress the patient score for the numeraire instrument, thereby increasing the 
difference between patient and public utilities.  

Figure 3 The effect of mapping MAU (B) onto MAU (A) 

 

This latter conclusion is illustrated in Figure 3. In the hypothetical example, MAU (B) is more 
sensitive with respect to both disease 1 and disease 2. In Figure 3.1 it is shown to predict clusters 
of pre-transformed observations with lower utilities for both Disease 1 and Disease 2. Mapping 
rotates utilities from MAU (B) which fall along the line OX in Figure 3.1 to be aligned with utilities 
of MAU (A) which fall along the line OY. The alignment, shown in Figure 3.2, necessarily requires 
approximately equal observations to be above and below the line OY. In the illustration utilities 
associated with Disease 1 fall above OA, suggesting insensitivity of MAU (B) in this disease area. 
However, by construction of the example, MAU (B) has greater absolute sensitivity and its 
apparent insensitivity is an artefact of the transformation. 

MAU (A)

MAU (B)

Ordered observations 

Ordered observations 

Utility 

Utility True sensitivity
MAU(B) > MAU(A) …both 

diseases
After mapping

Diff (1.00-Average utility)
Disease 1: MAU(A) > MAU(B)
Disease 2: MAU(A) < MAU(B)

3.2 Post mapping

Disease 1
Disease 2

3.1 Pre mapping

Y 

Y 

O 
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Comparison with Disease Specific Instruments (DSI): MAUI are commonly compared with DSI in 
‘validation’ studies. Prima facie, high correlation with a well constructed DSI suggests greater 
sensitivity. Nevertheless there are a number of caveats. First, DSI are typically administered only 
to patients in a disease category (as occurred in the present MIC survey). Consequently, its 
correlation with an MAUI indicates sensitivity within a disease area and not between the disease 
area and full health. The sensitivity of different MAUI within a disease group may not accurately 
reflect the relative sensitivity to curing the disease. As shown in Figure 1 the sensitivity of 
instruments vary by varying amounts as illness severity changes.  

A second caveat is that there are a wide number of DSI and none can claim to be a gold standard 
for assessing utility. DSI commonly focus upon elements and dimensions of the QoL areas which 
are of greatest interest to clinicians. DSI which seek to measure QoL, as distinct from disease 
severity, do not seek to convert dimensions into utilities and, in parallel with the economics 
literature, there is an unresolved question concerning the appropriate content of the instruments 
as reflected by the composition of the descriptive system. The MIC survey included instruments 
which, from the literature and from clinical advice, appeared most able to evaluate patient QoL. 
The final choice of instrument – reported in Table 1 – is, of course, contestable.  

The correlation between the selected DSI and MAUI are reported in Table 12. Each instrument is 
significantly and positively related to the DSI. This may be interpreted as ‘validating’ the 
instrument in the sense that each has passed a necessary, albeit weak test of its validity. The 
correlation between the DSI and QWB is consistently the lowest, followed with one exception 
(arthritis) by the EQ-5D-5L. In two cases the highest correlation is achieved by the AQoL-8D and 
in the remaining two cases by the 15D. However the key result in Table 12 is that coefficients are 
all relatively low. There is only one case (AQoL-8D and heart disease) where the association 
explains more than 50 percent of the variance between the two instruments and an average of 67 
percent of variance is unexplained. 

Table 12 Pearson Correlation between MAUI and DSI (global) 

 EQ-5D SF-6D HUI 3 15D QWB 
AQoL-

8D 
Ave(1) Max/Min(1) 

Ave % 
variance 

Arthritis 0.59 0.54 0.6 0.6 0.37 0.68 0.60 1.26 0.64 
Asthma 0.34 0.37 0.35 0.44 0.22 0.35 0.37 1.29 0.68 
Cancer 0.62 0.67 0.64 0.71 0.52 0.62 0.65 1.15 0.58 
Depression 0.33 0.44 0.38 0.36 0.23 0.53 0.41 1.61 0.83 
Heart 
disease 

0.53 0.67 0.57 0.65 0.44 0.72 0.63 1.36 0.60 

Hearing loss 0.20 0.24 0.41 0.34 0.29 0.33 0.26 2.05 0.93 
Diabetes (a) 0.55 0.68 0.58 0.65 0.52 0.67 0.61 1.24 0.63 

(1) Excluding QWB  
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Table 13 Pearson correlation between criterion instruments  

 ICECAP ONS SF-36 MCS SF-36 PCS Self TTO VAS 
ICECAP 1      
ONS 0.691** 1     
SF-36 MCS 0.675** 0.678** 1    
SF-36 PCS 0.304** 0.187** 0.055** 1   
Self TTO 0.368** 0.330** 0.341** 0.245** 1  
VAS 0.559** 0.542** 0.455** 0.566** 0.363** 1 

** Correlation is significant at the 0.01 level (2 tailed) 

The results are consistent with two possible hypotheses. The first is that all of the MAUI have 
relatively low content validity in all of the disease areas. The second is that the MAUI measure 
elements of QoL which are relevant to patient utility but which are excluded from the DSI. While 
both explanations may contribute to the result, the focus of DSI upon dimensions of interest and 
relevance for a clinician suggest that the latter factor may be more important and that DSI are too 
narrow in their focus to be the sole criterion for discriminating between MAUI. 

The contrast between the two types of instrument is illustrated by the APHAB. Each of the 24 
questions is focused explicitly upon the physical capacity to hear. The context of the questions 
changes – a lecture, home, theatre, office, friends, etc. However, the form of the question does 
not seek satisfaction, preference or QoL. Rather it is focused explicitly upon the capacity to hear 
in each of these contexts. Consequently, while the APHAB may achieve excellent validity with 
respect to the measurement of physical functioning, its relationship to QoL is tenuous.  

Construct validity  

The correlation between each of the criterion variables for the analysis of construct validity and 
the MAUI are reported in Appendix 3. The extent to which the criterion variables measure the 
same content is indicated by the correlations between them. These are reported in Table 13. The 
comparatively high correlation between the MCS, ONS and ICECAP contrast with their low 
correlation with the PCS and indicate that the three instruments are related to psycho-social, as 
distinct from physical attributes. Consequently the three sets of correlation were averaged to 
obtain an index of psycho-social content in Table 14. The two preference instruments, the VAS 
and Self TTO are related to both physical and psycho-social attributes. However the VAS is more 
highly correlated with physical and the Self TTO with psycho-social attributes. The very significant 
ceiling effects for the Self TTO – individuals who will trade virtually none of their existing life for 
improved QoL – results in a low correlation with each of the other criterion variables. The two 
preference instruments are averaged in Table 14. Only a single index of physical health related 
QoL was available, namely the PCS, and it is employed as the index of physical content in Table 
14. 

A relatively clear pattern emerges in Table 14. The 15D has the greatest and the AQoL-8D least 
physical content. However with the exception of AQoL-8D the content is very similar with the 
maximum and minimum coefficients differing by an average of only 0.05 between the EQ-5D-5L, 
SF-6D, HUI 3 and 15D. AQoL-8D has greatest psycho-social content in all disease areas and 
QWB the least,  followed by EQ-5D-5L. Differences are much greater than for physical content, 
averaging 0.3. Excluding AQoL-8D and QWB, the differences are still large, averaging 0.13. 
AQoL-8D also has the largest preference score in all categories with QWB and EQ-5D-5L again 
having the lowest score in every disease category.  

Table 15 lists the MAUI which perform best in the different tests.   



 

The sensitivity and construct validity of six measures of utility to seven disease states  16  

Table 14 Correlations within patient groups  

 Physical content Psycho-social content  Convergence on two ‘preference’ measures 
 PCS Aver of MCS+ICECAP+IHS Aver of Self TTO + VAS 

Disease EQ-5D SF6D HUI3 15D QWB AQoL-
8D EQ-5D SF6D HUI3 15D QWB AQoL-

8D EQ-5D SF6D HUI3 15D QWB AQoL-
8D 

Arthritis 0.67 0.69 0.68 0.69 0.61 0.54 0.48 0.63 0.55 0.58 0.44 0.74 0.45 0.50 0.47 0.51 0.43 0.53 
Asthma 0.64 0.61 0.61 0.68 0.52 0.49 0.45 0.59 0.52 0.52 0.40 0.70 0.46 0.44 0.45 0.52 0.40 0.54 
Cancer 0.66 0.71 0.63 0.70 0.61 0.57 0.50 0.63 0.56 0.57 0.47 0.74 0.43 0.49 0.44 0.49 0.39 0.52 
Depression 0.57 0.62 0.53 0.66 0.51 0.48 0.48 0.57 0.57 0.51 0.42 0.69 0.41 0.41 0.44 0.44 0.35 0.48 
Diabetes 0.70 0.69 0.66 0.71 0.62 0.58 0.46 0.59 0.54 0.54 0.41 0.71 0.42 0.43 0.45 0.49 0.37 0.52 
Hearing loss 0.70 0.69 0.66 0.71 0.62 0.58 0.44 0.57 0.52 0.52 0.37 0.72 0.41 0.38 0.42 0.44 0.30 0.48 
Heart 
disease 

0.67 0.70 0.66 0.72 0.63 0.59 0.54 0.64 0.57 0.59 0.48 0.75 0.45 0.49 0.48 0.50 0.44 0.52 

Average 0.66 0.67 0.63 0.70 0.59 0.55 0.48 0.60 0.55 0.55 0.43 0.72 0.43 0.45 0.45 0.49 0.38 0.51 

 

Table 15 Ranking of content within patient groups* 

 MAU with highest rank by criteria   
 Physical Psycho-social Preferences DSI Average Rank: [Effect Size, Public, Total]** 
Rank (1) (2) (1) (2) (1) (2) (1) (2) (1) (2) (5) (6) 
Arthritis SF=15D HUI 3 AQoL SF AQoL 15D AQoL  15D=HUI 3  AQoL (4,6) SF (5,5) EQ (3,2) QWB (5,1) 
Asthma 15D EQ AQoL SF AQoL 15D 15D SF  15D (1,2) AQoL (2,4) EQ (3,4) QWB (6,1) 
Cancer SF 15D AQoL SF AQoL SF=15D 15D SF  SF (6,3) 

=15D (1,2) 
AQoL (4,6) EQ (3,5) QWB (5,1) 

Depression 15D SF AQoL SF=HUI 3 AQoL HUI 3=15D AQoL SF  AQoL (2,1) SF (5,2) EQ (4,6) QWB (6,4) 
Diabetes 15D EQ AQoL SF  AQoL 15D SF AQoL  AQoL (4,4) SF (6,4) 

=15D (1,2) 
EQ (3,6) QWB (5,1) 

Hearing loss 15D EQ AQoL SF AQoL 15D HUI 3  15D  AQoL (3,4) HUI 3 (1,2) EQ (5,5) QWB (3,4) 
Heart disease 15D  SF AQoL SF AQoL 15D AQoL  SF AQoL (4,6) SF (6,3) EQ (3,4) QWB (4,6) 
(1) = Rank 1; (2) = Rank 2; (5) = Second lowest; (6) = Lowest 
*EQ = EQ-5D-5L; SF=SF-6D; AQoL=AQoL-8D 
** Source of ranking: Table 8 
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4 Discussion 

The principle purpose of the present paper was to illustrate a problem rather than to demonstrate 
a solution. The problem – the selection of the most sensitive MAUI for the analysis of a health 
services – arises because of the difference in the content of MAUI and the differing scales used 
for measuring ‘utility’. Despite widespread recognition that MAUI produce different numbers, the 
problem has received little attention, possibly because of the small number of studies which have 
employed sufficient instruments to facilitate the analyses. Prior to the present survey we are 
aware of only two other studies employing five MAUI (Hawthorne, Richardson et al. 2001, 
Fryback, Palta et al. 2010). Neither included DSI or other instruments which might be used to 
established construct validity. 

The problem is significant. Except for the use of transformed utilities, each of the measures 
considered here ranks the apparent sensitivity of different MAUI to each of the disease areas in a 
different order. This implies that the results of a carefully conducted and controlled 
epidemiological study might be offset by the choice of the MAUI used to incorporate the QoL in a 
CUA. Based upon unadjusted differences in the utilities, services for every disease area in the 
study except depression would appear more effective and cost effective if the HUI 3 was used to 
measure the benefits of a cure. If the SF-6D was adopted, apparent benefits would halve. With an 
effect size calculated from the standard deviation of pubic utilities, benefits measured with the 
15D would appear greatest in every disease category and exceed the apparent benefits implied 
by the SF-6D by 90 percent. With an effect size measured using the standard deviation with the 
total population the QWB would imply the greatest benefits in every category except depression. 

One of the objectives of the paper was to demonstrate the unreliability of this latter, standard 
measure to assessing the effectiveness of services and the reason for this result. The distribution 
of utilities produced by different instruments is highly variable. The standard deviation obtained 
from baseline public respondents is not derived from a normal distribution of utilities but from a 
distribution which varies radically with the instrument. The standard deviation obtained from the 
full sample varies systematically both with the instruments (varying) scales and sensitivities. Bias 
may also occur with the use of utilities which have been mapped onto a common scale. 
Transformations do not distinguish differences caused by instrument scale and sensitivity.  
Consequently, the differences between the overall sensitivity of instruments across the full range 
of health states will affect the transformation. An instrument may therefore appear less sensitive 
than other instruments in a disease area because the instrument is highly sensitive across the full 
range of diseases and a transformation partially offsets this overall sensitivity. This may change 
the relative insensitivity of the instrument into the appearance of an absolute insensitivity when 
compared with other instruments which are less sensitive across the full range of health states. 

The MIC survey recruited patients with chronic diseases where services are likely to mitigate 
rather than cure the problem. Consequently, measurement of the effect of a cure is of lesser 
importance than the measurement of instrument sensitivity to incremental changes in disease 
severity. This is usually established by comparison of MAUI and DSI. The analysis here 
suggested that this is also problematic. While the MIC survey was necessarily limited to the 
inclusion of a single DSI for each disease area, it illustrated a problem which is likely to be 
general. The measure of instrument sensitivity – the Pearson correlation – was relatively low, 
leaving an average of between 58 and 93 percent of the variance unexplained. While other DSI 
may have higher explanatory power, the results here from seven DSI suggest that the two sets of 
instruments – DSI and MAUI – focus upon related, but different elements of the QoL. While this 
implies that a DSI cannot be treated as a gold standard, differences in the correlation between 
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DSI and MAUI which vary by up to 230 percent represent evidence of the greater sensitivity of 
some MAUI; that is, the correlation adds to the ‘nomological web of evidence’ upon which an 
overall judgement should be based regarding instrument sensitivity. 

This evidence is summarised in Table 15 which reports the first and second ranking MAUI with 
respect to the ‘within disease group’ evaluative criteria. There is no overarching criterion for 
weighing the importance of each of the four scores. Nevertheless, if a choice of instrument is to 
be made using these data, then they must be combined. Consequently, an unweighted average 
score was calculated and used to obtain an indicative ranking of the instruments in the final four 
columns. 

A relatively clear pattern emerges in each of the first four columns of Table 15. The 15D is the 
highest ranking instrument as judged by physical health related QoL. For three disease groups, 
EQ-5D-5L and SF-6D are amongst the top two ranked instruments. The AQoL-8D and SF-6D 
rank first and second with respect to psycho-social criteria for every disease group. Ranked by 
preferences, AQoL-8D is also the highest and 15D the second highest ranked instrument in each 
category. Using the DSI as criteria the top two ranking instruments for each disease is either the 
15D, SF-6D or AQoL-8D, with the sole exception of hearing loss where HUI 3 has the highest 
correlation. In sum, with the latter exception, the best performing instruments with respect to each 
criterion are the 15D, SF-6D and AQoL-8D. Reflecting this, one of the same three instruments 
obtains the highest or second highest average score for every disease in the final columns with 
the exception of hearing loss where the highest score is for the HUI 3. The lowest ranking 
instruments, for every disease category are the QWB and EQ-5D-5L. 

Table 15 summarises results from the analysis of ‘within’ patient data and, for reasons outlined 
earlier, they need not indicate the instrument which is most sensitive to average differences 
between patients and the healthy public. Nevertheless, while sensitivity ‘within’ and ‘between’ 
groups may differ. A correspondence between the ranking of the sensitivity within and between 
groups would add confidence that an MAUI was (relatively) suitable or unsuitable for use in a 
disease area. To facilitate such an overall assessment the rank order of the effect sizes using 
public and total SD are included in brackets in the final columns of Table 15. Using the full range 
of information summarised in these final columns the 15D emerges as potentially the most 
appropriate instrument for use in the areas of asthma and cancer; the AQoL-8D for depression 
and the HUI 3 for hearing loss. The (relatively) least suitable instruments in most disease areas 
emerge as the QWB and EQ-5D-5L.  
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5 Conclusions 

The differences in the utilities predicted by different MAUI are so large that the outcome of a CUA 
may vary with the choice of instrument. Consequently, the evaluation of MAUI and the selection 
of the most appropriate instrument is important. However the evaluation is problematical. This 
article has attempted to demonstrate the difficulty in making a judgement with respect to this 
question. Each of the standard measures of sensitivity is subject to a bias which is difficult to 
quantify. Measures of instrument sensitivity to differences between patients and the public do not 
necessarily indicate corresponding sensitivity to incremental differences in disease severity and , 
vice versa, measures of sensitivity to disease severity need not correspond with the sensitivity to 
differences between patients and the public. The final choice of instrument therefore requires 
consideration of several sources of imperfect evidence. As presented here, this evidence is 
favourable to the more widespread use of the 15D and the more limited use of the EQ-5D-5L.   
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Appendix 1 The Visual Analogue Scale (VAS) 

 

Rate Your Health 

The following question will ask you to think about your own health today and compare it with what 
we will define as ‘Excellent Health’. 

 

 
* Description of Excellent Health 

Physical Health 
• No pain, discomfort or itching 
• Perfect hearing, vision, speech 
• Excellent strength, flexibility, movement, 

energy 

Mental Health 
• Very happy, enthusiastic, contented 
• Never sad, depressed 
• Confident, high self worth 

Social  
• Excellent social and family relationships 

 

 

 
Excellent health is the best possible health you can imagine. You may have some health 
problems which, however slight, means that your health may be less than what is described as 
excellent in the box above. 
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Please think about your own state of health. 

How would you rate your health state  
on the scale shown? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Choose the number corresponding to your  
rating in the answer box below. 
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Appendix 2 The Self TTO  

 

The Self TTO is a variant of the time trade-off (TTO) instrument used for estimating health state 
utilities. The distinctive feature of the Self TTO is that the health state evaluated is the 
respondent’s own health state rather than a hypothetical state. 

In principle, the online Self TTO follows the methods used in a conventional TTO interview. To 
mimic these conditions, information and questions are presented in an animation by an avatar. 
After a brief introduction relating to the purpose of the exercise, the concept of ‘best possible 
health’ is described in detail. Throughout the interview respondents are reminded that ‘best 
possible health’ means the ‘best possible physical, social, mental and emotional health’. After the 
initial description, individuals are asked whether their present health is poorer than best possible 
health. Those answering that it is equal to best health and confirming this answer when it is 
queried are assigned a utility score of 1.00. Those answering ‘no’ enter a sequence of questions, 
described below. The self TTO score, like the TTO score, is derived from the maximum 
proportion of time a person would sacrifice in exchange for best health.  

 

The full options decision tree is given in Appendix 2, Richardson et al. (2014). 

 

 

 

 

 
  

10 years in your current health 
is equal to
10 years in best possible health 

Would you give up one month 
for perfect health?

Utility = 1.00

No 

Yes 

‘Flip-Flop’ commences

No Yes

Yes  No Yes  No

9.75 2
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Disease EQ-5D SF6D HUI3 15D QWB AQoL-8D EQ-5D SF6D HUI3 15D QWB AQoL-8D

Arthri ti s 0.40 0.54 0.47 0.50 0.38 0.68 0.59 0.68 0.66 0.66 0.51 0.80

Asthma 0.39 0.51 0.45 0.45 0.34 0.64 0.56 0.57 0.65 0.62 0.46 0.77

Cancer 0.42 0.55 0.49 0.50 0.43 0.69 0.60 0.63 0.67 0.67 0.52 0.80

Depress ion 0.45 0.49 0.56 0.45 0.38 0.65 0.57 0.58 0.66 0.62 0.48 0.77

Diabetes 0.38 0.50 0.46 0.47 0.35 0.65 0.58 0.59 0.66 0.64 0.48 0.78

Hearing loss 0.40 0.49 0.47 0.45 0.32 0.69 0.52 0.56 0.62 0.60 0.42 0.77

Heart disease 0.49 0.57 0.53 0.51 0.43 0.70 0.64 0.67 0.67 0.71 0.56 0.82

0.42 0.52 0.49 0.48 0.38 0.67 0.58 0.61 0.65 0.65 0.49 0.79

ONS ICECAP

Appendix 3 Correlation between criteria variables and MAUI  

 

 

 

 

 

 

 

 

 
  

Disease EQ-5D SF6D HUI3 15D QWB AQoL-8D EQ-5D SF6D HUI3 15D QWB AQoL-8D

Arthri ti s 0.67 0.69 0.68 0.69 0.61 0.54 0.45 0.68 0.52 0.57 0.42 0.74

Asthma 0.64 0.61 0.61 0.68 0.52 0.49 0.41 0.69 0.46 0.51 0.40 0.67

Cancer 0.66 0.71 0.63 0.70 0.61 0.57 0.49 0.70 0.52 0.56 0.45 0.72

Depress ion 0.57 0.62 0.53 0.66 0.51 0.48 0.42 0.64 0.49 0.46 0.39 0.66

Diabetes 0.70 0.69 0.66 0.71 0.62 0.58 0.42 0.69 0.50 0.52 0.40 0.68

Hearing loss 0.70 0.69 0.66 0.71 0.62 0.58 0.39 0.66 0.46 0.51 0.36 0.69

Heart disease 0.67 0.70 0.66 0.72 0.63 0.59 0.50 0.68 0.53 0.55 0.44 0.73

0.66 0.67 0.63 0.70 0.59 0.55 0.44 0.68 0.50 0.53 0.41 0.70

MCSPCS

Disease EQ-5D SF6D HUI3 15D QWB AQoL-8D EQ-5D SF6D HUI3 15D QWB AQoL-8D

Arthri ti s 0.61 0.64 0.62 0.66 0.53 0.67 0.29 0.36 0.31 0.35 0.33 0.38

Asthma 0.57 0.57 0.58 0.67 0.50 0.66 0.34 0.32 0.33 0.38 0.30 0.41

Cancer 0.56 0.61 0.57 0.65 0.51 0.65 0.30 0.37 0.31 0.33 0.27 0.40

Depress ion 0.54 0.51 0.56 0.57 0.43 0.60 0.28 0.31 0.31 0.31 0.26 0.35

Diabetes 0.54 0.54 0.58 0.62 0.46 0.65 0.31 0.32 0.32 0.35 0.28 0.39

Hearing loss 0.51 0.47 0.52 0.58 0.36 0.61 0.32 0.28 0.31 0.31 0.24 0.34

Heart disease 0.59 0.62 0.61 0.66 0.56 0.68 0.31 0.35 0.35 0.34 0.32 0.37

0.56 0.57 0.58 0.63 0.48 0.65 0.31 0.33 0.32 0.34 0.29 0.38

VAS SelfTTO
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