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C10. SET THE WHEEL TO 30 ON THE LEFT AND 70 ON THE RIGHT. 
With the chances set to 30% (for the pink card) and 70% (for the yellow card), would you prefer 
Choice A or Choice B now? 

A CODE AND GO TO CHOICE -25 
INSTRUCTIONS 

B GOTOC11 
Can't Decide CODE AND GO TO CHOICE -30 

INSTRUCTIONS 

C11. SET THE WHEEL TO 70 ON THE LEFT AND 30 ON THE RIGHT. 
With the chances set to 70% (for the pink card) and 30% (for the yellow card), would you prefer 
Choice A or Choice B now? 

A GOTO C12 
B CODE AND GO TO CHOICE -75 

INSTRUCTIONS 
Can't Decide CODE AND GO TO CHOICE -70 

INSTRUCTIONS 

C12. SET THE WHEEL TO 40 ON THE LEFT AND 60 ON THE RIGHT. 
With the chances set to 40% (for the pink card) and 60% (for the yellow card), would you prefer 
Choice A or Choice B now? 

A CODE AND GO TO CHOICE -35 
INSTRUCTIONS 

B GO TO C13 
Can't Decide CODE AND GO TO CHOICE -40 

INSTRUCTIONS 

C13. SET THE WHEEL TO 60 ON THE LEFT AND 40 ON THE RIGHT. 
With the chances set to 60% (for the pink card) and 40% (for the yellow card), would you prefer 
Choice A or Choice B now? 

A GOTO C14 
B CODE AND GO TO CHOICE -65 

INSTRUCTIONS 
Can't Decide CODE AND GO TO CHOICE -60 

INSTRUCTIONS 

C14. SET THE WHEEL TO 50 ON THE LEFT AND 50 ON THE RIGHT 
With the chances set to 50% (for the pink card) and 50% (for the yellow card), would you prefer 
Choice A or Choice B now? 

A CODE AND GO TO CHOICE -45 
INSTRUCTIONS 

B CODE AND GO TO CHOICE -55 
INSTRUCTIONS 

Can't Decide CODE AND GO TO CHOICE -50 
INSTRUCTIONS 
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C15. Why did you choose a 100% chance of dead rather than a 100% chance of the health 
state on the pink card? 
RECORD VERBATIM RESPONSE 

GO TO CHOICE INSTRUCTIONS 

C16. Why did you choose a 100% chance of the health state on the yellow card rather than a 
100% chance of dead? 
RECORD VERBATIM RESPONSE 

GO TO CHOICE INSTRUCTIONS 
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Appendix 9.7 Models with interactions 

OLS main and interactions model with a constant 

[95% 
utility Coet. Std. Err. t P>t Cont. Interval) 

worry2 0.005872 0.014732 0.4 0.69 -0.02302 0.03476 
worry3 -0.02493 0.014719 -1.69 0.09 -0.05379 0.003937 
worry4 -0.01509 0.018011 -0.84 0.402 -0.05041 0.020223 
worry5 -0.01864 0.018223 -1.02 0.306 -0.05438 0.017091 
sad2 -0.02881 0.014746 -1.95 0.051 -0.05773 0.000107 
sad3 -0.0322 0.014711 -2.19 0.029 -0.06104 -0.00335 
sad4 -0.06692 0.017875 -3.74 0 -0.10197 -0.03186 
sad5 -0.05587 0.01815 -3.08 0.002 -0.09146 -0.02028 
annoy2 -0.02635 0.014752 -1.79 0.074 -0.05528 0.002574 
annoy3 -0.02021 0.014782 -1.37 0.172 -0.04919 0.008779 
annoy4 -0.01296 0.017794 -0.73 0.466 -0.04786 0.021929 
annoy5 -0.0117 0.018241 -0.64 0.521 -0.04747 0.024075 

tired2 -0.05527 0.014709 -3.76 0 -0.08411 -0.02642 

tired3 -0.02808 0.014692 -1.91 0.056 -0.05689 0.000728 

tired4 -0.02405 0.017898 -1.34 0.179 -0.05915 0.011043 

tired5 -0.02507 0.018256 -1.37 0.17 -0.06087 0.01073 

pain2 -0.02197 0.015306 -1.44 0.151 -0.05199 0.008044 
pain3 -0.00967 0.015146 -0.64 0.523 -0.03937 0.020035 
pain4 -0.10926 0.018256 -5.99 0 -0.14506 -0.07346 
pain5 -0.13125 0.018468 . -7.11 0 -0.16746 -0.09504 

sleep2 -0.02028 0.014732 -1.38 0.169 -0.04917 0.008607 

sleep3 0.002247 0.01472 0.15 0.879 -0.02662 0.031113 

sleep4 -0.03776 0.018064 -2.09 0.037 -0.07318 -0.00234 
sleep5 -0.08233 0.018192 -4.53 0 -0.118 -0.04666 
daily2 -0.02341 0.014748 -1.59 0.113 -0.05233 0.005507 

daily3 -0.0481 0.014633 -3.29 0.001 -0.0768 -0.01941 

daily4 -0.05693 0.01809 -3.15 0.002 -0.09241 -0.02146 

daily5 -0.08416 0.018112 -4.65 0 -0.11968 -0.04864 

work2 -0.02081 0.017811 -1.17 0.243 -0.05574 0.014119 
work3 -0.0177 0.017873 -0.99 0.322 -0.05274 0.017352 
work4 -0.05655 0.020792 -2.72 0.007 -0.09732 -0.01578 
work5 -0.02639 0.020495 -1.29 0.198 -0.06658 0.013797 
activ2 0.00701 0.015417 0.45 0.649 -0.02322 0.037241 
activ3 -0.04852 0.015097 -3.21 0.001 -0.07813 -0.01892 
activ4 -0.02765 0.018425 -1.5 0.134 -0.06378 0.008479 
activ5 -0.09882 0.018558 -5.32 0 -0.13521 -0.06243 
most -0.03737 0.023706 -1.58 0.115 -0.08386 0.009114 
least 0.024656 0.048917 0.5 0.614 -0.07127 0.12058 
_cons 0.908408 0.060031 15.13 0 0.790692 1.026124 

Numberot 
Source SS dt MS obs = 2478 

F( 38, 
2439) = 17.88 

Model 40.8304 38 1.074484 Prob> F = 0 
Residual 146.5818 2439 0.060099 R-squared = 0.2179 

Adj R-
squared = 0.2057 
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Total 187.4122 2477 0.075661 Root MSE = 0.24515 
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Fixed effects model, main effects with interactions 

utility Coef. Std. Err. t P>t [95% Interval] 
Conf. 

worry2 -0.00854 0.01267 -0.67 0.501 -0.03339 0.01631 
3 3 

worry3 -0.0181 0.01151 -1.57 0.116 -0.04068 0.00447 
2 5 

worry4 -0.02587 0.01683 -1.54 0.124 -0.05888 0.00713 
2 5 

worry5 -0.02027 0.01481 -1.37 0.171 -0.04933 0.00879 
8 

sad2 -0.01819 0.01148 -1.58 0.113 -0.04072 0.00433 
9 8 

sad3 -0.02445 0.01099 -2.22 0.026 -0.04602 -0.00289 
7 

sad4 -0.04804 0.01493 -3.22 0.001 -0.07734 -0.01875 
8 

sad5 -0.04872 0.01444 -3.37 0.001 -0.07704 -0.0204 
1 

annoy2 -0.01212 0.01104 -1.1 0.272 -0.03378 0.00953 
4 4 

annoy3 -0.01363 0.01064 -1.28 0.201 -0.0345 0.00724 
3 4 

annoy4 -0.01029 0.01345 -0.76 0.445 -0.03667 0.0161 
5 

annoy5 -0.01879 0.01356 -1.38 0.166 -0.0454 0.00781 
7 7 

tired2 -0.01756 0.01354 -1.3 0.195 -0.04412 0.00901 
8 2 

tired3 -0.01206 0.01411 -0.85 0.393 -0.03974 0.01561 
4 7 

tired4 -0.01607 0.01449 -1.11 0.267 -0.04449 0.01234 
4 

tired5 0.00293 0.01526 0.19 0.847 -0.027 0.03286 
6 3 9 

pain2 -0.02759 0.01096 -2.52 0.012 -0.04911 -0.00608 
9 

pain3 -0.01992 0.01191 -1.67 0.095 -0.04327 0.00343 
9 

pain4 -0.12009 0.01402 -8.56 0 -0.1476 -0.09258 
9 

pain5 -0.12945 0.01363 -9.5 0 -0.15619 -0.10272 
3 

sleep2 -0.01336 0.01089 -1.23 0.22 -0.03472 0.00799 
2 9 

sleep3 -0.00973 0.01090 -0.89 0.373 -0.03112 0.01166 
8 4 

sleep4 -0.04363 0.01341 -3.25 0.001 -0.06993 -0.01733 
2 

sleep5 -0.07073 0.01336 -5.29 0 -0.09694 -0.04452 
5 

daily2 -0.02712 0.01282 -2.12 0.035 -0.05226 -0.00198 
daily3 -0.04757 0.01180 -4.03 0 -0.07072 -0.02443 

3 
daily4 -0.07206 0.01382 

7 
-5.21 0 -0.09918 -0.04495 

daily5 -0.08601 0.01431 -6.01 0 -0.11408 -0.05794 
5 
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work2 -0.023 0.01463 -1.57 0.116 -0.05171 0.00569 
6 8 

work3 -0.01424 0.01492 -0.95 0.34 -0.0435 0.01502 
2 7 

work4 -0.04551 0.01735 -2.62 0.009 -0.07954 -0.01149 
2 

work5 -0.03517 0.01470 -2.39 0.017 -0.064 -0.00634 
2 

activ2 0.00442 0.01261 0.35 0.726 -0.02032 0.02917 
4 9 

activ3 -0.03384 0.01181 -2.86 0.004 -0.05701 -0.01067 
4 

activ4 -0.01799 0.01438 -1.25 0.211 -0.04619 0.01021 
2 5 

activ5 -0.07422 0.01586 -4.68 0 -0.10534 -0.0431 
8 

most -0.04335 0.01938 -2.24 0.025 -0.08136 -0.00534 
3 

least 0.06614 0.03665 1.8 0.071 -0.00573 0.13801 
2 1 6 

_cons 0.84757 0.04542 18.66 0 0.75849 0.93665 
6 4 8 5 

sigma_u .18492976 
sigma_e .1725545 
rho (fraction to uj) 
.53457622 of 

variance 
due 

F test that F(281, 2158) = Prob > F = 
all uj=O: 9.84 

Fixed- Number = 2478 
effects ofobs 
(within) 
regression 
Group Number = 282 
variable: id of 

groups 

R-sq: within Obs per = 6 
= 0.3728 group: 

min 
between = avg = 8.8 
0.0151 
overall = max = 9 
0.2106 

F(38,21 = 33.76 
58) 

corr(uj, Xb) Prob > F = 0 
= -0.0036 
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Random effects model, main effects with interactions 
utility Coef. Std. Err. z P>z [95% Interval] 

Conf. 

worry2 0.025616 0.012702 2.02 0.044 0.000721 0.050511 
worry3 0.028288 0.011613 2.44 0.015 0.005527 0.051049 
worry4 -0.00094 0.016744 -0.06 0.955 -0.03376 0.031877 
worry5 0.077414 0.01418 5.46 0 0.049622 0.105207 
sad2 0.002725 0.011888 0.23 0.819 -0.02057 0.026024 
sad3 -0.00498 0.01144 -0.44 0.663 -0.0274 0.017441 
sad4 -0.03375 0.015247 -2.21 0.027 -0.06364 -0.00387 
sad5 0.014748 0.014436 1.02 0.307 -0.01355 0.043041 
annoy2 0.022509 0.011361 1.98 0.048 0.000242 0.044776 
annoy3 0.017913 0.011084 1.62 0.106 -0.00381 0.039636 
annoy4 0.030473 0.013899 2.19 0.028 0.003231 0.057716 
annoy5 0.058528 0.013549 4.32 0 0.031974 0.085083 
tired2 0.02412 0.013346 1.81 0.071 -0.00204 0.050277 
tired3 0.035369 0.013664 2.59 0.01 0.008589 0.062149 
tired4 0.019815 0.01473 1.35 0.179 -0.00906 0.048685 
tired5 0.094801 0.014534 6.52 0 0.066314 0.123287 
pain2 0.024051 0.011243 2.14 0.032 0.002015 0.046087 
pain3 0.027911 0.012022 2.32 0.02 0.004347 0.051474 
pain4 -0.0778 0.014469 -5.38 0 -0.10616 -0.04944 
pain5 -0.03176 0.013213 -2.4 0.016 -0.05765 -0.00586 
sleep2 0.018505 0.011254 1.64 0.1 -0.00355 0.040563 
sleep3 0.017846 0.011372 1.57 0.117 -0.00444 0.040135 
sleep4 -0.01831 0.01399 -1.31 0.191 -0.04573 0.009113 
sleepS 0.012019 0.013201 0.91 0.363 -0.01385 0.037893 
daily2 0.004928 0.012937 0.38 0.703 -0.02043 0.030283 
daily3 -0.01071 0.012032 -0.89 0.373 -0.03429 0.012873 
daily4 -0.04149 0.014347 -2.89 0.004 -0.06961 -0.01337 
daily5 0.008225 0.013889 0.59 0.554 -0.019 0.035448 
work2 -0.003 0.014941 -0.2 0.841 -0.03229 0.026279 
work3 0.006665 0.015148 0.44 0.66 -0.02302 0.036354 
work4 -0.02998 0.017647 -1.7 0.089 -0.06457 0.004605 
work5 0.05437 0.014725 3.69 0 0.025509 0.08323 
activ2 0.052545 0.012702 4.14 0 0.02765 0.07744 
activ3 0.006714 0.011995 0.56 0.576 -0.0168 0.030224 
activ4 0.009929 0.014791. 0.67 0.502 -0.01906 0.038919 
activ5 0.00148 0.015412 0.1 0.924 -0.02873 0.031686 
most -0.06193 0.019812 -3.13 0.002 -0.10077 -0.0231 
least 0.595691 0.023512 25.34 0 0.549608 0.641773 

sigma_u .167671 .2040911 
.1849869 
.0092761 
Isigma_e .1776171 .1885414 
.1829977 
.0027865 
rho .4530136 .557704 
.5054054 
.0267843 

Likelihood- test of sigma_u= chibar2(01 983.85 Prob>=chi = 
ratio 0: )= bar2 
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Iteration 0: = 340.656 
log 
likelihood 
Iteration 1: = 367.3613 
log 
likelihood 
Iteration 2: = 368.0325 
log 
likelihood 
Iteration 3: = 368.0345 
log 
likelihood 

Random-effects ML regression 

Group variable: id 

Random effects uj .. Gaussian 

Log likelihood = 368.03446 

Chapter 9 

Number of = 2478 
obs 
Number of = 282 
groups 

Obs per = 6 
group: min 
avg = 8.8 
max = 9 

Wald = 3576.24 
chi2(38) 
Prob> = 0 
chi2 

357 



Chapter 9 

Appendix 9.8 Utility models 

OLS main effects model with constant 

utility Coet. Std. Err. t 
[95% 

P>t Cont. Interval] 

worry2 0.006026 0.014733 0.41 0.683 -0.02286 0.034917 
worry3 -0.02456 0.014719 -1.67 0.095 -0.05343 0.0043 
worry4 -0.01462 0.01801 -0.81 0.417 -0.04994 0.020698 
worry5 -0.02209 0.017359 -1.27 0.203 -0.05613 0.011954 
sad2 -0.02865 0.014747 -1.94 0.052 -0.05757 0.000266 
sad3 -0.03188 0.014711 -2.17 0.03 -0.06073 -0.00303 
sad4 -0.06647 0.017874 -3.72 0 -0.10152 -0.03142 
sad5 -0.05953 0.017246 -3.45 0.001 -0.09335 -0.02572 
annoy2 -0.02613 0.014753 -1.77 0.077 -0.05505 0.002803 
annoy3 -0.01986 0.014781 -1.34 0.179 -0.04884 0.009129 
annoy4 -0.01271 0.017795 -0.71 0.475 -0.04761 0.022184 
annoy5 -0.01519 0.017353 -0.88 0.382 -0.04922 0.01884 
tired2 -0.05496 0.014709 -3.74 0 -0.0838 -0.02611 
tired3 -0.0278 0.014692 -1.89 0.059 -0.05661 0.001013 
tired4 -0.02379 0.017899 -1.33 0.184 -0.05889 0.011311 
tired5 -0.02872 0.017346 -1.66 0.098 -0.06273 0.005295 
pain2 -0.01929 0.015205 -1.27 0.205 -0.04911 0.010527 
pain3 -0.00811 0.015113 -0.54 0.592 -0.03774 0.021529 
pain4 -0.10776 0.018231 -5.91 0 -0.14351 -0.07201 
pain5 -0.13368 0.017575 -7.61 0 -0.16815 -0.09922 
sleep2 -0.02008 0.014733 -1.36 0.173 -0.04897 0.008812 
sleep3 0.002577 0.01472 0.18 0.861 -0.02629 0.031441 
sleep4 -0.03728 0.018063 -2.06 0.039 -0.0727 -0.00186 
sleep5 -0.08609 0.017272 -4.98 0 -0.11996 -0.05222 
daily2 -0.02324 0.014749 -1.58 0.115 -0.05216 0.005684 
daily3 -0.04779 0.014633 -3.27 0.001 -0.07648 -0.01909 
daily4 -0.0566 0.01809 -3.13 0.002 -0.09207 -0.02113 
daily5 -0.08763 0.01722 -5.09 0 -0.1214 -0.05387 
work2 -0.03681 0.014635 -2.51 0.012 -0.06551 -0.00811 
work3 -0.03368 0.014715 . -2.29 0.022 -0.06254 -0.00483 
work4 -0.07253 0.018152 -4 0 -0.10812 -0.03693 
work5 -0.04159 0.01715 -2.43 0.015 -0.07522 -0.00796 
activ2 0.009727 0.015313 0.64 0.525 -0.0203 0.039755 
activ3 -0.04696 0.015064 -3.12 0.002 -0.0765 -0.01742 
activ4 -0.02587 0.018391 -1.41 0.16 -0.06193 0.010192 
activ5 -0.10098 0.017691 -5.71 0 -0.13567 -0.06629 
_cons 0.911321 0.031718 28.73 0 0.849123 0.973519 

Number of 
Source SS dt MS obs = 2478 

F( 36, 
2441} = 18.8 

Model 40.67924 36 1.129979 Prob> F = 0 
Residual 146.7329 2441 0.060112 R-squared = 0.2171 

Adj R-
squared = 0.2055 

Total 187.4122 2477 0.075661 Root MSE = 0.24518 
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Mean model, main effects with constant 
Mean Coet. Std. Err. P>t [95% Cont. Interval) 

worry2 0.004082 0.016179 0.25 0.803 -0.029176 0.037339 
worry3 -0.026656 0.016033 -1.66 0.108 -0.059612 0.0063 
worry4 -0.014749 0.019077 -0.77 0.446 -0.053962 0.024464 
worry5 -0.023012 0.018684 -1.23 0.229 -0.061419 0.015394 
sad2 -0.030737 0.016179 -1.9 0.069 -0.063995 0.00252 
sad3 -0.034464 0.016033 -2.15 0.041 -0.06742 -0.001509 
sad4 -0.066861 0.019077 -3.5 0.002 -0.106074 -0.027649 
sad5 -0.06045 0.018684 -3.24 0.003 -0.098856 -0.022044 
annoy2 -0.027471 0.016179 -1.7 0.101 -0.060728 0.005787 
annoy3 -0.022075 0.016033 -1.38 0.18 -0.05503 0.010881 
annoy4 -0.013016 0.019077 -0.68 0.501 -0.052228 0.026197 
annoy5 -0.016346 0.018684 -0.87 0.39 -0.054752 0.02206 
tired2 -0.055599 0.016179 -3.44 0.002 -0.088856 -0.022342 
tired3 -0.028848 0.016033 -1.8 0.084 -0.061804 0.004108 
tired4 -0.025002 0.019077 -1.31 0.201 -0.064215 0.014211 
tired5 -0.028196 0.018684 -1.51 0.143 -0.066602 0.01021 
pain2 -0.021697 0.016844 -1.29 0.209 -0.05632 0.012927 
pain3 -0.010721 0.016498 -0.65 0.521 -0.044633 0.023191 
pain4 -0.107369 0.01942 -5.53 o -0.147288 -0.06745 
pain5 -0.134255 0.01899 -7.07 o -0.173291 -0.09522 
sleep2 -0.022096 0.016179 -1.37 0.184 -0.055353 0.011162 
sleep3 0.000652 0.016033 0.04 0.968 -0.032304 0.033608 
sleep4 -0.037263 0.019077 -1.95 0.062 -0.076475 0.00195 
sleep5 -0.087732 0.018684 -4.7 o -0.126138 -0.049326 
daily2 -0.024851 0.016179 -1.54 0.137 -0.058108 0.008406 
daily3 -0.049708 0.016033 -3.1 0.005 -0.082663 -0.016752 
daily4 -0.057369 0.019077 -3.01 0.006 -0.096582 -0.018156 
daily5 -0.08957 0.018684 -4.79 o -0.127976 -0.051164 
work2 -0.034018 0.016227 -2.1 0.046 -0.067373 -0.000663 
work3 -0.030581 0.016227 -1.88 0.071 -0.063937 0.002774 
work4 -0.06974 0.019588 -3.56 0.001 -0.110005 -0.029476 
work5 -0.039446 0.019062 . -2.07 0.049 -0.078629 -0.000262 
activ2 0.007207 0.016844 0.43 0.672 -0.027417 0.041831 
activ3 -0.049427 0.016498 -3 0.006 -0.083339 -0.015514 
activ4 -0.027346 0.01942 -1.41 0.171 -0.067265 0.012573 
activ5 -0.103064 0.01899 -5.43 0 -0.1421 -0.064029 
_cons 0.917957 0.035572 25.81 0 0.844837 0.991076 

Source SS df MS Number of obs = 63 
F( 36, 26= 7.89 

Model 0.547256 36 0.015202 Prob> F = 0 
Residual 0.050081 26 0.001926 R-squared = 0.9162 

Adj R-squa= 0.8001 
Total 0.597337 62 0.009634 Root MSE = 0.04389 
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Mean model, main effects, no constant 

Mean Coet. Std. Err. P>t [95% Cont. Interval] 

worry2 0.141775 0.077322 1.83 0.078 -0.016877 0.300427 
worry3 0.1002 0.077253 1.3 0.206 -0.05831 0.258711 
worry4 0.100633 0.093882 1.07 0.293 -0.091997 0.293263 
worry5 0.08217 0.092307 0.89 0.381 -0.107229 0.271569 
sad2 0.106956 0.077322 1.38 0.178 -0.051696 0.265609 
sad3 0.092392 0.077253 1.2 0.242 -0.066118 0.250903 
sad4 0.048521 0.093882 0.52 0.609 -0.144109 0.24115 
sad5 0.044732 0.092307 0.48 0.632 -0.144667 0.234131 
annoy2 0.110223 0.077322 1.43 0.165 -0.048429 0.268875 
annoy3 0.104782 0.077253 1.36 0.186 -0.053728 0.263292 
annoy4 0.102366 0.093882 1.09 0.285 -0.090263 0.294996 
annoy5 0.088837 0.092307 0.96 0.344 -0.100562 0.278236 
tired2 0.082095 0.077322 1.06 0.298 -0.076558 0.240747 
tired3 0.098008 0.077253 1.27 0.215 -0.060502 0.256519 
tired4 0.09038 0.093882 0.96 0.344 -0.10225 0.28301 
tired5 0.076987 0.092307 0.83 0.412 -0.112413 0.266386 
pain2 0.202693 0.07303 2.78 0.01 0.052848 0.352537 
pain3 0.159483 0.076554 2.08 0.047 0.002408 0.316559 
pain4 0.051361 0.09325 0.55 0.586 -0.139972 0.242695 
pain5 0.014275 0.091613 0.16 0.877 -0.1737 0.20225 
sleep2 0.115598 0.077322 1.5 0.147 -0.043055 0.27425 
sleep3 0.127509 0.077253 1.65 0.11 -0.031002 0.286019 
sleep4 0.078119 0.093882 0.83 0.413 -0.11451 0.270749 
sleep5 0.017451 0.092307 0.19 0.851 -0.171949 0.20685 
daily2 0.112843 0.077322 1.46 0.156 -0.04581 0.271495 
daily3 0.077149 0.077253 1 0.327 -0.081361 0.235659 
daiJy4 0.058013 0.093882 0.62 0.542 -0.134616 0.250643 
daily5 0.015612 0.092307 0.17 0.867 -0.173787 0.205011 
work2 0.047578 0.080571 0.59 0.56 -0.117741 0.212897 
work3 0.051015 0.080571 0.63 0.532 -0.114304 0.216334 
work4 0.011856 0.097862 0.12 0.904 -0.188939 0.212651 
work5 0.031951 0.095477 0.33 0.74 -0.163952 0.227854 
activ2 0.231597 0.07303 3.17 0.004 0.081752 0.381441 
activ3 0.120778 0.076554 1.58 0.126 -0.036297 0.277853 
activ4 0.131384 0.09325 1.41 0.17 -0.05995 0.322717 
activ5 0.045466 0.091613 0.5 0.624 -0.142509 0.233441 

Source SS dt MS Number ot = 63 
F( 36, 27= 15.58 

Model 27.67768 36 0.768824 Prob > F = 0 
Residual 1.332772 27 0.049362 R-squared = 0.9541 

Adj R-squa= 0.8928 
Total 29.01045 63 0.460483 Root MSE = 0.22218 
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Median model, main effects with constant 

Median Coet. Std. Err. P>t [95% Cont. Interval] 

worry2 0.02463 0.025402 0.97 0.341 -0.027585 0.076845 
worry3 -0.019267 0.025172 -0.77 0.451 -0.071009 0.032475 
worry4 -0.003983 0.029951 -0.13 0.895 -0.065549 0.057583 
worry5 -0.010449 0.029335 -0.36 0.725 -0.070749 0.04985 
sad2 -0.033476 0.025402 -1.32 0.199 -0.085691 0;018739 
sad3 -0.02454 0.025172 -0.97 0.339 -0.076282 0.027202 
sad4 -0.051151 0.029951 -1.71 0.1 -0.112717 0.010415 
sad5 -0.038867 0.029335 -1.32 0.197 -0.099167 0.021432 
annoy2 -0.029765 0.025402 -1.17 0.252 -0.08198 0.02245 
annoy3 -0.017997 0.025172 -0.71 0.481 -0.069739 0.033745 
annoy4 0.014767 0.029951 0.49 0.626 -0.046799 0.076333 
annoy5 0.002051 0.029335 0.07 0.945 -0.058249 0.06235 
tired2 -0.055058 0.025402 -2.17 0.04 -0.107273 -0.002843 
tired3 -0.047392 0.025172 -1.88 0.071 -0.099134 0.00435 
tired4 -0.047733 0.029951 -1.59 0.123 -0.109299 0.013833 
tired5 -0.026074 0.029335 -0.89 0.382 -0.086374 0.034225 
pain2 -0.002133 0.026446 -0.08 0.936 -0.056493 0.052228 
pain3 0.000653 0.025903 0.03 0.98 -0.052591 0.053897 
pain4 -0.08377 0.030491 -2.75 0.011 -0.146445 -0.021096 
pain5 -0.130276 0.029816 -4.37 o -0.191563 -0.068989 
sleep2 -0.003788 0.025402 -0.15 0.883 -0.056003 0.048427 
sleep3 0.01296 0.025172 0.51 0.611 -0.038782 0.064702 
sleep4 -0.040213 0.029951 -1.34 0.191 -0.101779 0.021352 
sleep5 -0.09668 0.029335 -3.3 0.003 -0.156979 -0.036381 
daily2 -0.034745 0.025402 -1.37 0.183 -0.08696 0.01747 
daily3 -0.067997 0.025172 -2.7 0.012 -0.119739 -0.016255 
daily4 -0.064335 0.029951 -2.15 0.041 -0.1259 -0.002769 
daily5 -0.096387 0.029335 -3.29 0.003 -0.156686 -0.036088 
work2 -0.037331 0.025477 -1.47 0.155 -0.0897 0.015038 
work3 -0.040456 0.025477 -1.59 0.124 -0.092825 0.011913 
work4 -0.067995 0.030755 -2.21 0.036 -0.131212 -0.004779 
work5 -0.021923 0.029929 -0.73 0.47 -0.083442 0.039597 
activ2 0.013406 0.026446 0.51 0.616 -0.040955 0.067766 
activ3 -0.064381 0.025903 -2.49 0.02 -0.117625 -0.011137 
activ4 -0.026929 0.030491 -0.88 0.385 -0.089604 0.035746 
activ5 -0.083396 0.029816 -2.8 0.01 -0.144683 -0.022108 

cons 0.928732 0.05585 . 16.63 0 0.813932 1.043533 -

Source SS dt MS Number of = 63 
F( 36, 26 = 3.27 

Model 0.558602 36 0.015517 Prob> F = 0.0012 
Residual 0.123451 26 0.004748 R-squared = 0.819 

Adj R-squa= 0.5684 
Total 0.682053 62 0.011001 Root MSE = 0.06891 

361 



Chapter 9 

Median model, main effects no constant 

Median Coef. Std. Err. P>t [95% Conf.lnterval] 

worry2 0.16394 0.080273 2.04 0.051 -0.000767 0.328646 
worry3 0.109079 0.080201 1.36 0.185 -0.05548 0.273638 
worry4 0.112754 0.097465 1.16 0.257 -0.087227 0.312734 
worry5 0.095968 0.09583 1 0.326 -0.100659 0.292595 
sad2 0.105834 0.080273 1.32 0.198 -0.058873 0.270541 
sad3 0.103805 0.080201 1.29 0.207 -0.060754 0.268365 
sad4 0.065586 0.097465 0.67 0.507 -0.134395 0.265566 
sad5 0.06755 0.09583 0.7 0.487 -0.129077 0.264177 
annoy2 0.109545 0.080273 1.36 0.184 -0.055162 0.274252 
annoy3 0.110348 0.080201 1.38 0.18 -0.054211 0.274908 
annoy4 0.131504 0.097465 1.35 0.188 -0.068477 0.331484 
annoy5 0.108468 0.09583 1.13 0.268 -0.088159 0.305095 
tired2 0.084252 0.080273 1.05 0.303 -0.080455 0.248959 
tired3 0.080954 0.080201 1.01 0.322 -0.083605 0.245513 
tired4 0.069004 0.097465 0.71 0.485 -0.130977 0.268984 
tired5 0.080343 0.09583 0.84 0.409 -0.116284 0.27697 
pain2 0.224891 0.075817 2.97 0.006 0.069328 0.380454 
pain3 0.172855 0.079475 2.17 0.039 0.009786 0.335925 
pain4 0.076823 0.096809 0.79 0.434 -0.121812 0.275458 
pain5 0.019998 0.095109 0.21 0.835 -0.17515 0.215146 
sleep2 0.135522 0.080273 1.69 0.103 -0.029185 0.300229 
sleep3 0.141305 0.080201 1.76 0.089 -0.023254 0.305865 
sleep4 0.076523 0.097465 0.79 0.439 -0.123458 0.276504 
sleep5 0.009737 0.09583 0.1 0.92 -0.186889 0.206364 
daily2 0.104565 0.080273 1.3 0.204 -0.060142 0.269271 
daily3 0.060348 0.080201 0.75 0.458 -0.104211 0.224908 
daily4 0.052402 0.097465 0.54 0.595 -0.147579 0.252383 
daily5 0.01003 0.09583 0.1 0.917 -0.186596 0.206657 
work2 0.045223 0.083646 0.54 0.593 -0.126405 0.21685 
work3 0.042098 0.083646 0.5 0.619 -0.12953 0.213725 
work4 0.014559 0.101596 0.14 0.887 -0.193899 0.223017 
work5 0.050312 0.099121 0.51 0.616 -0.153067 0.253691 
activ2 0.240429 0.075817 3.17 0.004 0.084866 0.395992 
activ3 0.107822 0.079475 1.36 0.186 -0.055248 0.270891 
activ4 0.133664 0.096809 1.38 0.179 -0.064971 0.332299 
activ5 0.066879 0.095109 0.7 0.488 -0.12827 0.262027 

Source SS df MS Number of obs = 63 
F( 36, 27= 16.06 

Model 30.75546 36 0.854318 Prob> F = 0 
Residual 1.436434 27 0.053201 R-squared = 0.9554 

Adj R-squa= 0.8959 
Total 32.1919 63 0.510982 Root MSE = 0.23065 
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10.1 Aim 

Chapter 10 

Overall Discussion, Conclusions and Future 
Research 

The aims of this chapter are to summarize the thesis. assess the contribution of 

this research to the literature and also to highlight issues for future research. 

10.2 Summary of thesis 

Chapter 2 began by summarizing the need for preference based measures 

(PBM) of health related quality of life and their usefulness in resource allocation 

decisions. The paucity of research into paediatric PBM was highlighted and the 

need for further research in this area was argued for. 

Chapter 3 reported on a review of the literature for generic paediatric quality of 

life (QoL) measures and assessed their performance. their purpose and their 

suitability for use in economic evaluation or adaptation to become a preference 

based measure. Additional search questions included whether there was any 

evidence on common health related quality of life frameworks across age and 

whether children were able to provide information about their health for the 

purposes of constructing a descriptive system. The conclusion of this review 

was that there are a range of generic paediatric quality of life measures with 

different purposes and different definitions of QoL or HRQoL. Children had 

been involved in their development. but this was generally at a later stage. Only 

two measures were found in the review that had been developed explicitly for 

use in economic evaluation but children were not used to develop the 

dimensions of HRQoL. There was also very limited guidance on key 

methodological issues facing the development of new measures. Some. albeit 

limited. evidence was found that children as young as 6 years old can provide 

information about their health. There was no evidence on whether children 

share similar health related quality of life frameworks. 
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Chapter 4 covered key decisions that had to be made in order to develop the 

descriptive system. This included which population to use to develop the 

content. which techniques to use, the concept of HRQoUQoL used, the age 

range and any developmental issues, constraints imposed by a PBM and finally 

issues in working and researching with children. It was argued that due to the 

nature of working with children and ensuring good content validity, that bottom 

up methods were the most appropriate for this research and children age 7-11 

were the only population included. The concept used was HRQoL, which was 

defined as the impact your health has on your life. 

Chapter 5 reported on the qualitative interview work undertaken with children 

age 7-11 and demonstrated that children of this age were able to talk about and 

provide information about their HRQoL. It also demonstrated that research of 

this type is possible with children and was successful. Another finding was that 

this type of interview work worked best in a 1 to 1 situation and this was what 

children (with the exception of 1 case) always chose to do. This part of the 

research also provided evidence that children age 7-11 have a very similar 

framework of HRQoL and there was no substantial difference in terms of the 

dimensions of HRQoL developed between the 2 age groups (7-9 years and 9-11 

years). 

Chapters 6a and 6b reported on developing the dimensions into a descriptive 

system. The descriptive system had to meet the constraints of a PBM. Instead of 

using standard scales from the literature, a novel approach was taken, in that 

the original qualitative data was used to develop scales so that they were based 

on the children's wording and everything about the scale, whether it was 

frequency or severity based and the terminology used came from the data. 

Subsequent testing of the scales by asking children to rank the items was 

successful and children were able to do this task fairly easily. The overall 

approach to the scale development was successful and a draft descriptive 

system was developed. 
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Chapters 7 and Ba reported on the testing of the measure in 2 different 

paediatric populations; school and hospital. The testing was extensive in that the 

researcher was present whilst each child completed their questionnaire and so 

was in a good position to be able to observe how the measure worked in 

practice. The draft measure demonstrated good psychometric performance 

and the data generated from these studies was used to refine the descriptive 

system. 

Final refinement of the descriptive system to make it more amenable to 

valuation was reported in chapter Bb and this took into account evidence from 

the psychometric testing as well as using the original qualitative data to inform 

the reduction of the number of dimensions. A final descriptive system with 9 

dimensions. each with 5 levels was developed and this was felt suitable for the 

pilot preference based work. 

Finally. chapter 9 reported on the feasibility valuation study which was 

undertaken to obtain preference weights for each health state defined by the 

descriptive system. This study used valuation interviews with 300 members of 

the UK general population to obtain preference weights for a sample of the 

health states and then subsequent modelling work was undertaken to estimate 

a model to predict values for all health states defined by the descriptive system. 

Whilst intended to be a feasibility study. the study was still reasonably large with 

300 respondents. The study was successful although several levels on some of 

the dimensions had to be collapsed due to inconsistencies and some 

dimensions were not significant. 

10.2.1 Contribution of this research to the literature 

The development of a new preference based measure of HRQoL addresses 4 

gaps in the literature: 

1. The measure was explicitly designed for use in economic evaluation as a 

paediatric PBM 

2. The measure involved children in its development from the beginning 
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3. The development used qualitative interviews with children only to 

develop the content of the descriptive system. 

4. The development tested whether there is a common HRQoL framework 

across age. 

This generic preference based measure for children has enormous potential to 

expand the use of cost utility analysis in economic evaluation in the paediatric 

population. One of its key strengths and differences from the HUI2 and the 

EQ5D for children is that it is more child focused as children have been involved 

in the development at every stage and have been the only population involved. 

This research has taken a genuine mixed methods approach in that it has 

combined the use of qualitative (interviews for generating dimensions and 

determining wording) and quantitative (ranking work. psychometric testing and 

valuation) methods to develop the measure. The use of this mixed methods 

approach has worked well and is particularly suited to developing a PBM. 

This research has also demonstrated the use of qualitative data to generate a 

health state classification. The use of these techniques is likely to increase in the 

future as the demand for PBMs increases and this research has demonstrated 

that qualitative methods can be used successfully in this context and 

importantly. successfully used with children. 

This research has also shown the extent of differences between 2 age groups; 7-

9 year old and 9-11 year olds. The research demonstrated that in fact there is 

very little difference between these 2 age populations in terms of how health 

affects their lives. 

This research has also demonstrated that child health states for this descriptive 

system can be valued by adults. 

There are several key advantages to this new measure: 
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• It is preference based and can be used to calculate QAL Ys for children for 

use in CUA 

• It is only based on the views of children and has been developed using 

bottom up methods 

• It has been developed with children with a wide range of health problems 

and diverse backgrounds and there is evidence for its use as a generic 

measure 

• The measure can be self completed by children 

• The recall period is appropriate for children 

• The measure performs well in both a school and hospital setting 

• The breadth of coverage of the dimensions is still good for a PBM as the 

reduction of dimensions that had to be done to meet valuation constrains 

was small Gealous and embarrassed) 

• The age appropriateness is excellent as the vocabulary. instructions. 

sentence structure. content and response options have all been 

developed by children for children. This is an issue highlighted by Matza 

(2004) who notes that before implementing a child report HRQoL 

measure. the age appropriateness needs to be evaluated in terms of 

vocabulary. instructions. sentence structure. content and response 

options. 

10.3. Issues for future research 

There are two main areas where further research is required. the first is around 

testing the measure and the second is around the valuation. 

10.3.1 Further testing of the measure 

Whilst the measure developed has been tested on a paediatric population there 

still remain issues for further research. Firstly. whilst the measure was 

developed with 7-" year old children. there is no reason that it may not also be 

suitable for other age groups of children. for example 5-7 year olds or 11-13 year 

olds. However. it may be the case that there are dimensions of HRQoL that are 

missing from the measure for these other age groups. Equally. there may be 
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dimensions that are redundant. This is something that can be tested empirically 

in the future. 

Another important area of future research is to test the performance of the 

measure on specific patient populations, including both acute, chronic, minor 

and more serious conditions, for example asthma, diabetes and cancer. Plans 

for this are already underway as the measure is already included in studies with 

children with diabetes, obesity, tooth decay and the measure is planned for 

inclusion in a study of childhood appendicitis in the UK. The measure is also 

being used as an outcome in measuring the effectiveness of child protection 

measures in Australia. Further details of the studies are given in Table 9.1 below. 

Table 9.1: Details of studies using the CHU9D 

Population Study type Where Research Group Funder 

Diabetes Trial UK The University of Diabetes UK 

Type 1, self Sheffield and Sheffield 

management Children's Hospital 

Trust 

Investigation UK Leeds Metropolitan 

of the University 

effects of an 

after school 

physical 

activity and 

lifestyle 

modification 

programme 

Fitness and Survey Australia University of South 

Health in Australia 

South 

Australians 

Tooth Decay Trial Scotland University of Glasgow 
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Diabetes Trial UK The University of In 

Type 1 Near Sheffield and Sheffield submission 

patient Children's Hospital 

sensing. Trust 

wireless 

data 

transmission 

and analysis 

Appendicitis Observational England The University of In 

Study Sheffield and Sheffield submission 

Children's Hospital 

Trust 

In addition. the performance of the measure compared to other paediatric 

measures is desirable as this allow further testing on the comparable 

practicality. reliability and validity of this measure compared to others. Finally. 

another area for future research is to assess the psychometric properties of the 

measure including the preference weights. using the checklist by Brazier (1999) 

discussed in chapter 3. 

10.3.2 Valuation 

There are many important questions to be addressed around the issue of 

valuation. perhaps the most important of which is whose values should be used 

to obtain preference weights. The research in this thesis contains a feasibility 

study where the health states have been valued using a choice based method on 

the UK general population. This is what is currently recommended by The 

National Institute for Health and Clinical Excellence. NICE does not explicitly 

state that adult valuations are required and it may be that children's valuations 

are more appropriate. There are two separate issues. firstly should we use 

children'S values and secondly how should we obtain them given that the 
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methods in which we obtain preferences are deemed to be too cognitively 

demanding for children. The first issue is essentially a normative question and 

perhaps can be seen in the same manner as the issue over whether to use the 

values of the patients or the general population. The second issue is a key area 

for future research. As mentioned in chapter 9, obtaining preferences from 

children has not really been done before due to the difficult methods of health 

state valuation. However, given the recent interest and development in ordinal 

techniques. and the use of discrete choice experiments to generate cardinal 

preferences, there may be an opportunity here to access children'S preferences 

through these methods. It is a very important issue as whilst the measure 

developed here describes how children's lives are affected by their health, it 

does not tell us the (relative) importance of the dimensions for children. 

It may be that valuation by children may lead to further refinement of the 

descriptive system, for example if there were dimensions that were not 

significant to children, however this is not known at this stage. There is some 

evidence that there are already too many dimensions from the adult valuation 

work. Refinement of the descriptive system may also arise after the measure 

has been used in large studies and trials and larger datasets gathered on the 

performance of the measure. 

Another option for future valuation work would be to use informed adult 

preferences. The adults in this valuation study did not know that these 

preference weights were for child health states, they were asked to imagine 

themselves in the health state as an adult. It may be that if they knew the states 

were childhood states, they would value them differently. Again, this is 

something that can be tested empirically. 

Whilst the feasibility study was reasonably large, at 300 respondents, it may be 

that a valuation study with a larger number of respondents may overcome some 

of the problems encountered with non significant coefficients and 

inconsistencies in the model. 
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Finally. the issue of valuation survey design is one that has already been 

highlighted as a priority for future research (Brazier 2007). There is very little 

guidance in the literature about health state selection for valuation work of this 

type and it may be that the orthogonal design is unsatisfactory and different 

designs are needed. 

10.4 Conclusion 

The research reported in this thesis has developed a generic paediatric 

preference based measure of health related quality of life that can now be used 

in practice. The descriptive system was developed using the population it is 

intended for (children). using bottom up methods and there was no 

introduction of any pre existing ideas or concepts that may have influenced 

what children said/thought. The final measure contains 9 dimensions: worried, 

sad, annoyed, tired, pain, sleep, daily routine, school work and joining in 

activities. Each of the response scales has five levels which were developed 

empirically from the data generated in this study, therefore they are in the 

children's language. The measure has been successfully tested in both the 

hospital and school setting and has good psychometric performance. The 

measure has been developed for a specific purpose right from the beginning of 

the research and this has driven the key decisions made and the analysis 

undertaken. This purpose was to be a PBM and the measure has not had to be 

adapted like most other condition specific PBMs to be suitable for preference 

work. Preference weights which conform to the guidelines by The National 

Institute for Health and Clinical Excellence (Le. adult general population using a 

choice based method) have been developed and the final measure, the Child 

Health Utility 9D (CHU9D) is now ready to be used in practice and can be used 

to calculate quality adjusted life years (QAL Vs). 
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