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Chapterr 8 

Thee subjective costs of health losses due to chronic diseases: an alternative model for 

monetaryy appraisal26 

8.11 Introduction 

Onee of the dominant issues in Health Economics is the evaluation of health changes. Health 

policyy decisions are often evaluated in terms of costs and benefits, including opportunity 

costs.. A second field where the evaluation of health is becoming increasingly important is that 

off  health damage insurance and lawsuits. Injured individuals have to be compensated for their 

healthh losses, including intangible damages. 

Thee costs associated with an illness, or the benefits of recovering from it, are of a diverse 

nature.. First, there are economic costs associated with medical care, informal care in the 

household,, or income losses due to working absence. Second, there are intangible costs, the 

monetaryy countervalue of the loss of health per se. They are mostly ignored or only 

mentionedd without quantification. However, it is felt that they may be quite substantial. In this 

chapter,, we present a method that focuses on the intangibles. 

Healthh economists usually assume that satisfaction with health, or health utility, can be 

measured.. It is mostly measured on a bounded scale between 0 and 1, where 0 is the value 

assignedd to the status of death and 1 to perfect health (Drummond et al., 1997). Between these 

extremes,, researchers try to find values for different health states. Health quality is measured 

frequentlyy in Quality Adjusted Life Years (QALY). There are various methods to 

operationalizee and quantify health utility and changes in health utility. One of the methods to 

evaluatee health levels in terms of QALYs is by means of observing the answers to self-

reportedd health questions posed to people with the disease, or to a random group of people 

including,, but not restricted to, sufferers from the disease (Fryback, 1998; Cutler and 

Richardson,, 1997; Wit et al., 2000; Groot, 2000). Other measurement procedures are based on 

266 This chapter is based on Ferrer-i-Carbonell and van Praag (2002a). The paper introduced a method to 

monetanzee health and presented an empirical application using a German data set. This chapter includes an 

additionall  empirical application using a Britishh data set (BHPS). The results are compared. 
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thee Standard Gamble method and the Time Trade-Off method. One can compare therapies 

andd diseases in terms of health utility change per dollar spent, i.e. performing cost-utility 

analysis.. Alternatively, one can translate the health utility changes into monetary values: for 

instance,, by looking at the decrease in productivity due to the deterioration of health (Hurley, 

2000).. It is evident that there is no uniformly accepted QALY operationalization and that, in 

practice,, the results vary according to the measurement method used. A second approach, 

whichh is used in health economics, and also very popular in environmental economics, is the 

Willingnesss to Pay (WTP) method. In this approach, individuals are asked how much money 

theyy would be willing to pay for not having the illness or its symptoms. In practice, the results 

off  this method depend on the specific setting, the wording of the questions, and the suspicion 

off  the respondent that by strategic response behavior, he can influence his circumstances or 

thee amount of monetary compensation. The mirror image is to ask for the Willingness to 

Acceptt (WTA). The two amounts should be equal in theory but this is rarely the case in 

practice. . 

Inn this chapter, an alternative method for measuring and monetarizing health changes is 

developed.. The approach can be summarized as follows. Using the individual Subjective 

Well-Beingg (SWB) model described in Chapter 3 (see also van Praag et al., 2002; Frijters, 

1999),, we assess the impact on General Satisfaction (GS) of a change in health condition via 

changess in Health Satisfaction (HS). We then estimate the income equivalent that would be 

necessaryy to change GS to the same extent. The empirical analysis of the GS model is based 

onn the German panel data set (GSOEP), which we combine with the results of Cutler and 

Richardsonn (1997) and Groot (2000). Their papers present estimates of the impact of chronic 

diseasess on individual HS, estimated from an American and a British micro data set, 

respectively.. They call these impact coefficients QALY weights. Assuming that the results for 

thee US and for the UK will be roughly similar for Germany, we pool the German data set with 

thee American and British estimates. The reason for doing this is that similar information is not 

availablee in the German data set. Given the synthetic character of the data set, the main 

objectivee of this chapter is its methodological contribution. 

Thiss chapter includes an Appendix that presents the results of an identical analysis using a 

dataa set for the U.K.: the British Household Panel Survey (BHPS). 
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Thiss chapter is organized as follows. Section 8.2 discusses the theoretical background. 

Sectionn 8.3 presents the regression results for the GSOEP data set. and the derived monetary 

valuess of health gains and losses. Section 8.4 concludes. Appendix 8.1 presents an empirical 

analysiss of the model using the BHPS data set. 

Forr descriptions of the individual well-being model and the estimation procedure, we refer 

too Chapter 3. The GSOEP and the BHPS data are described in Chapter 3 and Chapter 5, 

respectively. . 

8.22 Theoretical basis 

Inn this section, the theoretical model is outlined in simple terms. Let us assume that the 

individual'ss well-being depends on only two variables: incomey and health H. In that case we 

mayy describe well-being as a function ofy and H, say: 

WW = W{y,H). (1) 

Indifferencee curves in the (y,H) -space are sketched in Figure 8.1. The slope of these 

indifferencee curves reflects the shadow price of health. 

Health h 

Income e 

Figuree 8.1 Indifference curves for the relationship health-income. 
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Considerr an individual at A who experiences a health loss bringing him down to D. The 

monetaryy equivalent may be measured in two ways. First, we may estimate the income 

changee equivalent with the health loss AD, i.e. the income loss AC. This is known as the 

equivalentequivalent income variation. In this chapter, it is measured in terms of a percentage of originai 

income.. The equivalent income is found by solving the equation: 

W(y,HW(y,H + AH) = W(y + Ay,H). (2) 

Whenn A/7 tends to zero, we find what is known as the 'shadow price of health': 

(3) ) 

Second,, we may look for the additional income needed to bring the individual back to his or 

herr original level of well-being, i.e. DB. This is known as the compensating income variation. 

Inn both cases, the shadow price is the slope of the indifference curve. Hence, it varies with the 

pointt ) of departure. Moreover, if the indifference curves are not homothetic, the shadow 

pricee also depends on the level of the indifference curve. 

Thee function W is not assumed to be a cardinal utility function. The only use of W is that it 

describess the net of indifference curves. Any monotonie transformation W - (p{W) with 

/dW/dW > ° w ' " describe the same net of indifference curves and will thus yield the same 

shadoww prices. 

Untill  now individual well-being was assumed to depend only on y and H. When describing 

thiss abstract model, however, we have in mind the more complex model described in Chapter 

3.. In the model, we assume that individual well-being or GS depends on a vector of Domain 

Satisfactionss (DS). These are qualitative and ordinal variables. In their turn, the DS may be 

explainedd by objectively measured variables such as income, age, and education. 
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Inn the German survey, there are satisfaction questions with respect to six domains of life: 

Financiall  Satisfaction (FS), Health Satisfaction (HS), Job Satisfaction (JS), Leisure 

Satisfactionn (LS), Housing Satisfaction (HoS), and Environmental Satisfaction (ES). 

Thee reader will recall that the model can be described as: 

GSGS = GS{DSl,....,DSb) 

DSJ=DSJ(X)DSJ=DSJ(X) y' = l,...,6 

GSS is modeled and explained according to the equation: 

GSGS = y,JS + y2FS + y.HoS + yAHS + y5LS + y6ES + e . (6) 

Equationn (6) describes the net of indifference curves. Here, we are specially interested in the 

trade-offf  between Health Satisfaction (HS) and income. Let HS be reduced by AHS , then we 

mayy keep GS constant by increasing Financial Satisfaction (FS) by — AHS . Income increases 
Ï2 Ï2 

havee a positive effect on FS. Actually, income has an effect on all six DS, including health 

itselff  (Deaton and Paxson, 1998), Hence, in order to calculate the income decrease equivalent 

too a reduction of HS, we have to include and add up all indirect effects, i.e. the effects via all 

DS. . 

Inn order to make the calculation method applicable in practice, we have to specify AHS 

numerically.. In other words, we have to specify the health change from a base situation using 

aa 0 to 10 scale, where we use the cardinal specification from the survey questionnaire. If we 

cann translate the effect caused by real diseases into changes in HS, then it is also possible to 

calculatee the money value of health damage due to those diseases, such as 'difficulty in 

seeing',, and 'diabetes'. This step, for which we borrow US and UK estimates, will be 

presentedd in the next section. 

Ann obvious question is why we choose this indirect complex model rather than a 

straightforwardd reduced model in which GS is directly explained by objectively measurable 

variabless x. This would imply that our function W(.) would not have HS as an argument but, 

(4) ) 

(5) ) 
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instead,, the underlying variables which determine health, e.g. age and the variables which 

describee the prevalence of chronic illnesses. This model, however, would give difficulties, for 

manyy variables have a different effect on different domains and the balance effect on GS is 

difficul tt to measure and to interpret. For instance, age may be assumed to have a negative 

effectt on health, while age (up to a certain point) has a positive effect on income and, hence, 

presumablyy on FS (see also Chapter 3 of this thesis). By the use of the intermediary variables 

DS,, we are able to identify the different influences of the various x-variables via the different 

domainss on GS and thus we get a more exact picture of the complex phenomenon. A second 

reasonn why we choose this somewhat complex model is that in the literature there are 

estimatess available of the effects of illnesses on HS but not on the effect of illnesses on GS2 . 

Thee estimation procedure is described in Chapter 3 and will not be discussed here. The DS 

equationss are estimated by means of GLS and the GS equation is estimated by Ordered Probit 

analysis.. All the equations include individual random effects, fixed time effects, and the 

averagess over time for some of the explanatory variables. Additionally, the GS equation 

includess the term z, as described in Chapter 3. 

Itt is rather probable that the six error terms are correlated, which would point to a 

Seeminglyy Unrelated Regression model. However, it is well-known that in this case the 

simplee GLS regression on the six different DS also yields consistent estimates for the separate 

equations. . 

8.33 Estimation results 

Thee results of the Domain Satisfaction (DS) and General Satisfaction (GS) equations have 

alreadyy been presented in Chapter 3 and are not further discussed here except for the Health 

Satisfactionn (HS) equation. Table 8.1 reproduces the results for HS as presented in Chapter 3 

(Tablee 3.5). 

Wee know of one exception with respect to migraine, (see Groot and Maassen van den Brink , 2000) 
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Tablee 8.1 Health Satisfaction, GSOEP 1992-1997 

Constant t 

Dummyy for 1992 

Dummyy for 1993 

Dummyy for 1994 

Dummyy for 1995 

Dummyy for 1996 

Ln(age) ) 

Ln(age)) A 2 

Max.Max. Age* 

Ln(familyy income) 
Ln(yrs.. Education) 

Ln(children+1) ) 
ln(f.inc.)*ln(ch.+l) ) 

Gender r 

Livin gg together? 

Ln(( Savings) 

Meann (ln(f.inc) 

Mean(ln(ch+1)) ) 

Meann (ln(savings) 

Stdd Deviation V, 

Variancee due to v ; as % of the 

totall  variance 
Numberr of Observations 

R'R' within 

R2:: between 

KK22::  overall 
Numberr of Individuals 

Westt Workers 

Estimate e 

-1.121 1 

0.016 6 

-0.008 8 

-0.002 2 
-0.002 2 

-0.035 5 

0.852 2 
-0.238 8 

5.976 6 

0.004 4 

0.131 1 
0.012 2 

0.000 0 
0.082 2 

-0.011 1 

0.006 6 

0.097 7 

0.019 9 

0.018 8 

0.643 3 

0.515 5 

30669 9 

0.008 8 

0.126 6 

0.083 3 

8153 3 

t-ratio o 

-1.333 -1.333 

1.148 1.148 
-0.577 -0.577 

-0.J-0.J 39 

-0.J-0.J 30 

-2.374 -2.374 

1.778 1.778 

-3.531 -3.531 

0.232 0.232 

3.068 3.068 

0.063 0.063 

0.005 0.005 

4.928 4.928 

-0843 -0843 

2.748 2.748 

3.236 3.236 

0.773 0.773 

4.355 4.355 

Eastt Workers 

Estimate e 

-0.935 5 

0.132 2 
0.109 9 

0.042 2 

0.039 9 

0.029 9 

0.627 7 

-0.207 7 

4.560 0 
0.032 2 

0.193 3 
-0.147 7 

0.017 7 

0.104 4 

0.017 7 
-0.002 2 

0.071 1 

-0.096 6 

0.014 4 

0.595 5 

0.513 3 

12359 9 

0.023 3 
0.124 4 

0.090 0 

3238 8 

t-ratio o 

-0.712 -0.712 

6.366 6.366 

5.213 5.213 

2.050 2.050 

1.955 1.955 

1.329 1.329 

0.834 0.834 

-1.940 -1.940 

1.175 1.175 
2.697 2.697 

-0.494 -0.494 

0.469 0.469 

4.301 4.301 

0.634 0.634 

-0.480 -0.480 

1.432 1.432 

-2.209 -2.209 

2.108 2.108 

Westt Non-
Workers s 

Estimate e 

5.254 4 

0.001 1 

0.021 1 

-0.003 3 
0.000 0 

-0.001 1 

-2.536 6 
0.210 0 

424.307 7 

-0.009 9 

0.233 3 

-0.222 2 

0.027 7 
-0.001 1 

0.044 4 

0.008 8 

0.069 9 

-0.012 2 
0.020 0 

0.702 2 

0.549 9 

20883 3 

0.006 6 
0.274 4 

0.191 1 

6424 4 

t-ratio o 

7.357 7.357 

0.037 0.037 

1.211 1.211 

-0.179 -0.179 

0.000 0.000 

-0.031 -0.031 

-6.446 -6.446 
3.891 3.891 

-0.456 -0.456 

4.215 4.215 

-1.067 -1.067 

1.060 1.060 

-0.025 -0.025 

2.492 2.492 

3.014 3.014 

1.944 1.944 

-0.395 -0.395 
3.749 3.749 

Eastt Non-Workers 

Estimate e 

2.731 1 
0.021 1 

0.053 3 

0.023 3 

-0.005 5 
0.050 0 

-1.125 5 
0.023 3 

4.E+10 0 

0.015 5 
0.273 3 
0.814 4 

-0.095 5 
0.027 7 

-0.003 3 

0.003 3 

0.020 0 

-0.149 9 

0.017 7 

0.658 8 

0.532 2 

8532 2 

0.009 9 

0.262 2 

0.174 4 

2705 5 

t-ratio o 

2.315 2.315 

0.746 0.746 

2.021 2.021 

0.9/4 0.9/4 

-0.193 -0.193 

J.J. 803 

-1.741 -1.741 
0.260 0.260 

0.399 0.399 

3.359 3.359 

1.999 1.999 

-1.862 -1.862 

0.878 0.878 

-0.099 -0.099 

0.582 0.582 

0.325 0.325 

-2.690 -2.690 

2.096 2.096 

**  This is the minimum of the quadratic form in ln(age). 

Estimationn by GLS with individual random effects and time fixed effects. 

Tablee 8.1 shows that income correlates positively with HS. The positive correlation between 

incomee and health is well known (Deaton and Paxson, 1998; Smith, 1999). Nevertheless, the 

currentt income coefficients are not significant. The mean income coefficients are all positive 

butt significant at 10% only for Westerners. This points to the hypothesis that income in this 

equationn serves as a proxy for lifestyle and becomes important only when more direct 

indicatorss of lifestyle are not included in the set of explanatory variables. A family with a 

lowerr income will have a lifestyle and risk-behavior that is more damaging to health (for 



136 6 Chapterr 8 

instance,, smoking, drinking, or obesity) and usually will be living in a less healthy 

environment.. Their current income would approximate the access that individuals have to 

doctorss and medicine. Thus, our results seem to indicate that the lifestyle effect is more 

importantt for HS (and status) than the income per se. However, it is also true that less healthy 

individualss are less productive and, as a consequence, have lower earnings. Therefore, the 

directionn of the causality between health and income is not always clear (Smith, 1999). 

Agee is an important determinant for HS, i.e. younger people are more satisfied with their 

healthh (see also Kerkhofs and Lindeboom, 1995). Education correlates significantly and 

positivelyy with HS. Again, well-educated people most probably have lifestyles that are 

healthierr (see also Kerkhofs and Lindeboom, 1995) and thus education could be indicating 

lifestyle.. The average number of children has a positive and significant effect for Eastern non-

workers,, while the effect is non-significant for the other three groups. Kerkhofs and 

Lindeboomm (1995) using Dutch data for 1993 studied the influence of exogenous variables on 

misreportingg health status. They found that labor market status was the only variable that had 

aa significant effect on misreporting. This would support the division of the sample into four 

sub-groups.. The variance of v is more than 50% of the total residual variance. 

Thee monetary value of a health change 

Fromm Chapter 3, the reader will recall that the level effects of the six DS on GS are 

Tablee 8.2 Level effects of DS on GS, GSOEP 1992-1997 

Levell  Effects 

Jobb Satisfaction 
Financiall  Satisfaction 
Housee Satisfaction 
Healthh Satisfaction 
Leisuree Satisfaction 
Environmentall  Satisfaction 

Westt Workers 

0.352 2 
0.637 7 
0.148 8 
0.501 1 
0.224 4 
0.050 0 

Eastt Workers 

0.429 9 
0.859 9 
0.184 4 
0.445 5 
0.269 9 
0.224 4 

West t 
Non-Workers s 

XXX X 
0.760 0 
0.200 0 
0.658 8 
0.182 2 
0.066 6 

East t 
Non-Workers s 

XXX X 
0.896 6 
0.327 7 
0.659 9 
0.535 5 
0.311 1 

Wee notice that the level effect of HS for West-workers is 0.501, i.e. 0.324+0.177. This 

impliess that if HS is reduced by AHS, GS decreases by 0.501 AHS. Thus, it is possible to 

translatee such a health loss in terms of an equivalent income loss Ay. 
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Thee effect of ln-income changes on GS is fairly complex in this model, as income appears as 

onee of the explanatory variables in each DS. Hence, there are six indirect effects. All those six 

ln-incomee effects are tabulated in Table 8.3. 

Tablee 8.3 Income effects on DS, GSOEP 1992-1997 

Levell  Income Effects 
onn each DS28 

Jobb Satisfaction 
Financiall  Satisfaction 
Housee Satisfaction 
Healthh Satisfaction 
Leisuree Satisfaction 
Environmentall  Satisfaction 

West t 
Workers s 

0.233 3 
0.398 8 
0.297 7 
0.101 1 
0.064 4 
0.211 1 

East t 
Workers s 

0.243 3 
0.448 8 
0.113 3 
0.110 0 
0.052 2 
0.186 6 

West t 
Non-Workers s 

0.423 3 
0.414 4 
0.068 8 
0.062 2 
0.108 8 

East t 
Non-Workers s 

0.236 6 
0.225 5 
0.016 6 
0.100 0 
0.043 3 

Hence,, the effect of an income change on GS via job satisfaction is 0.352 *0.233. Let us 

denotee a column in Table 8.2 by a,,...a6 and the corresponding column of Table 8.3 by 

ft,ft, ,.../>„, then the total income effect on GS is: 

Wee can now calculate the relative income change, A In y , that is equivalent to a change in HS 

byy AHS . For West workers, this is found by solving the equation: 

0.5011 AHS 
^^ /=i J 

A\ny.A\ny. (8) 

whichh yields: 

288 As mentioned in Chapter 3, these coefficients are different for Financial, House and Health Satisfaction from 

thosee presented in Table 3.13 in Chapter 3. The reason is that there, and for reasons of simplicity, we did not 

includee the coefficient from the intercept term ln(family income)*ln(children+l). 
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Alnv= —— A//S. (9) 

/"" = ! 

Wee shall denote the value of the multiplier in equation (9) by k. The values for the four sub-

samples,, say kww, kcw, kwrtVi., and kenw are given below in Table 8.4. 

Tablee 8.4 Health-income multipliers, GSOEP 1992-1997 

Multiplier r 

Westt Workers 

K*. K*. 
1.098 8 

Eastt Workers 

*, , , 
0.723 3 

West t 
Non-Workers s 

%'m' ' 
1.409 9 

East t 
Non-Workers s 

kenw kenw 

1.819 9 

Thee remaining question is how to translate objective health changes: for instance, caused by 

ann illness such as diabetes, into a numerical value ofAHS. An obvious way would be to re-

estimatee the equation for HS with a disease-dummy variable, which is 0 for a healthy person 

andd 1 for an individual with the disease. Unfortunately, this information is not available in the 

dataa set used, i.e. the GSOEP. Instead, we make use of the estimates recently found by Cutler 

andd Richardson (1997) for US data and by Groot (2000) for British data. They estimated a HS 

equationn by Ordered Probit, including dummy variables for various illnesses. Obviously, a 

strongg caveat is that we extrapolate health effects estimated from British and USA 

respondentss to Germans. Moreover, these effects have been estimated on the basis of a 

differentt functional specification. Nevertheless, for a first illustration, lacking a better one, it 

wil ll  do. We also notice that the estimates of Groot (2000) and of Cutler and Richardson 

(1997)) yield roughly comparable disease effects, which makes it probable that the figures may 

alsoo hold approximately for German respondents. An additional limitation is that the illnesses 

amongg individuals are not differentiated according to the degree of severity. In other words, 

individualss with, for example, diabetes have the dummy variable 'diabetes' equal to 1 

regardlesss of the severity of the 'diabetes1 they suffer from. 

Thee equivalent income variation (AC in Figure 8.1) is (1 - ek"d), where d is the coefficient 

off  the disease on HS. The values oft/, borrowed from Cutler and Richardson (1997) and 

Groott (2000), are presented in the last column of Table 8 and Table 9, respectively. The HS 
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equationn in our model has a residual variance that differs from that in Cutler and Richardson 

(1997)) and Groot (2000). Their residual variance is equal to 1 by the Probit-normalization 

convention.. In our case, it equals the sum of the error term and the individual random effect. 

Inn order to correct for that, the coefficient estimates of Cutler and Richardson (1997) and 

Groott (2000) have to be multiplied by a correction factor, as given in the last row in Tables 

8.55 and 8.6. 

Tablee 8.5 Value of illness as a percentage of current income (Cutler and Richardson coefficients) 

Disease,, Coefficients from West East Workers West East Disease 
Cutlerr and Richardson (1997) Workers Non-Workers Non-Workers Estimate. 
Correctedd for Std. Deviation 
Arthritis s 
Skinn conditions 
Diabetes s 
Otherr endocrine 
Hypertension n 
Ischemicc heart disease 
Stroke e 
Otherr circulatory 
Asthma a 
Bronchitis s 
Sinusitis s 
Otherr respiratory 
Digestive e 
Hearingg (impairments) 
Amputeee (impairments) 
Paralyzedd (impairments) 
Orthopedicc (impairments) 

VCT~2U-)) + CT(V) of Table 8.1 

0.429 9 
0.263 3 
0.593 3 
0.395 5 
0.305 5 
0.546 6 
0.489 9 
0.408 8 
0.497 7 
0.301 1 
0.170 0 
0.262 2 
0.471 1 
0.176 6 
0.253 3 
0.571 1 
0.276 6 
0.884 4 

0.290 0 
0.170 0 
0.423 3 
0.265 5 
0.200 0 
0.383 3 
0.337 7 
0,275 5 
0.343 3 
0.197 7 
0.108 8 
0.170 0 
0.322 2 
0.112 2 
0.164 4 
0.404 4 
0.179 9 
0.820 0 

0.523 3 
0.332 2 
0.695 5 
0.485 5 
0.381 1 
0.647 7 
0.588 8 
0.500 0 
0.596 6 
0.377 7 
0.218 8 
0.330 0 
0.568 8 
0.226 6 
0.320 0 
0.673 3 
0.347 7 
0.909 9 

0.613 3 
0.404 4 
0.782 2 
0.573 3 
0.460 0 
0.737 7 
0.679 9 
0.588 8 
0.687 7 
0.455 5 
0.270 0 
0.402 2 
0.659 9 
0.280 0 
0.390 0 
0.761 1 
0.421 1 
0.902 2 

-0.578 8 
-0.315 5 
-0.927 7 
-0.518 8 
-0.375 5 
-0.814 4 
-0.692 2 
-0.541 1 
-0.708 8 
-0.37 7 
-0.192 2 
-0.313 3 
-0.656 6 
-0.200 0 
-0.301 1 
-0.873 3 
-0.333 3 
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Tablee 8.6 Value of illness as a percentage of current income (Groot coefficients) 

Disease,, Coefficients from 
Groott (2000), 
Correctedd for Std. Deviation 

Westt Workers Eastt Workers West t 
Non-Workers s 

East t 
Non-Workers s 

Disease e 
Estimate e 

Problemss with arms, legs, etc. 
Difficult yy in seeing 
Difficult yy in hearing 
Skinn conditions, allergies 
Chest,, breathing problems 
Heart,, blood 
Stomach,, liver, kidney 
Diabetes s 
Nerves,, anxiety, depression 
Alcohol,, drugs 
Epilepsy y 
Migraine,, chronic headaches 

^Ja^Ja22{E){E) + a1(v) of Table 8.1 

0.449 9 
0.205 5 
0.205 5 
0.120 0 
0.393 3 
0.467 7 
0.574 4 
0.414 4 
0.488 8 
0.430 0 
0.422 2 
0.233 3 
0.884 4 

0.305 5 
0.131 1 
0.131 1 
0.075 5 
0.263 3 
0.319 9 
0.407 7 
0.279 9 
0.336 6 
0.291 1 
0.285 5 
0.150 0 
0.820 0 

0.544 4 
0.262 2 
0.262 2 
0.155 5 
0.483 3 
0.564 4 
0.676 6 
0.507 7 
0.587 7 
0.524 4 
0.515 5 
0.295 5 
0.909 9 

0.635 5 
0.322 2 
0.322 2 
0.195 5 
0.570 0 
0.655 5 
0.764 4 
0.596 6 
0.678 8 
0.614 4 
0.605 5 
0.361 1 
0.902 2 

-0.614 4 
-0.237 7 
-0.237 7 
-0.132 2 
-0.515 5 
-0.648 8 
-0.88 8 
-0.552 2 
-0.691 1 
-0.58 8 
-0.566 6 
-0.273 3 

Inn Table 8.5 and Table 8.6, we present estimates for the equivalent income variations for 

variouss diseases. 

Tablee 8.5 and Table 8.6 show that working individuals living in the West who, for 

example,, have problems in hearing, suffer a decline in well-being equivalent to a reduction of 

theirr income by 17.6% when using Cutler and Richardson estimates, and by 20% when using 

Groott estimates. If the individual is not working, these percentages would be higher and equal 

22.6%% and 26%, respectively. Similarly, the Eastern workers experience a lower relative 

income-equivalentt reduction than the Eastern non-workers, for any given illness. The 

differencess between Easterners and Westerners are also rather considerable, being higher for 

workingg Westerners in comparison with working Easterners, and for non-working Easterners 

inn comparison with non-working Westerners. A critical illness, such as diabetes, would 

decreasee Western working individuals' well-being as much as reducing income by 59%, with 

Cutlerr and Richardson estimates, and by 41 % if using Groot estimates. 

Sincee the income equivalent is estimated as a percentage of income, it follows that 

individualss with higher income have, in absolute terms, a higher income equivalent for a 

particularr deterioration in health. The logarithmic specification of income, which causes this 

effect,, is well accepted in utility theory, and in agreement with results in experimental 

psychology.. This does not imply that society has to value the health of richer individuals more 

thann that of poorer ones. The reader should note that other complementary or alternative 
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approaches,, such as monetary valuation of a life-year by means of ongoing economic 

production,, or WTP valued by means of CVM, also lead to health valuations that depend on 

thee income of the individual. 

8.44 Conclusions 

Inn this study, we addressed the question of what is the value of health gains and losses 

expressedd in monetary terms. The subject has a long history in health economics. Torrance 

(1986)) in his now classical exposition distinguishes between 'economic benefits' and the 

'valuee of health improvement per se', i.e. 'the value to the patient, family or society of the 

healthh improvement itself, regardless of any economic consequences'. 

Theree is a well-established protocol on how to assess the 'economic benefits', although 

theree are still a lot of unsolved problems, where ad hoc decisions have to be made. Assessing 

thee second type of benefits, also sometimes called 'intangibles', is still much more 

problematic,, although it is generally felt that it is an important component. Neglect of this 

componentt 'because we do not know how to measure it' leads to a gross undervaluation of 

healthh deterioration. When we look for the value of a health gain or loss, the first question is 

Whoo is the evaluator: the individual patient, the medical doctor, the family, or society? In our 

approach,, we focus on the patient, although we do not ignore that other parties are also 

involved.. The persons themselves, however, are the only ones who can assess the subjective 

valuee of a health gain or loss. If other parties also benefit: for example, from the health 

improvementt of a beloved person, their indirect benefit will be necessarily a function of the 

improvementt that the patient perceives. Consequently, we think that the information from 

self-reportingg health gains and losses stands central in the question of how to evaluate 

changess in health. 

Theree are two approaches to value health in monetary terms. The first is to assess the 

healthh change by means of a specific health scale. Here typically, the worst situation is 

evaluatedd by 0 and the best by 1. This is known as the Quality Adjusted Life Years (QALY)-

approach.. We can say, for instance, that a person's health has been improved by 0.20 QALY. 

AA second stage is then to relate the money cost of the therapy with the QALY-gain, yielding a 

QALYY per dollar output measure. In health economics, there is no generally accepted method 

off  QALY measurement. Cutler and Richardson (1997), quoting Neumann et al. (1997), 
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remarkk that 40% of the measurements are based on the subjective opinion of the doctor. 

Hencee QALY-measurements from different studies are difficult to compare. If we wish to 

monetarizee health in order to perform Cost Benefit Analysis, we are faced with the question 

off  how to translate QALYs in money terms. Monetarization is then realized by, for example, 

lookingg at the economic output forgone per year (see, e.g., Hurley, 2000; Viscusi, 1993). A 

secondd approach to asses the monetary value of health is by a WTP study. This approach and 

itss limitations are discussed in the health economics (Hurley, 2000) and environmental 

economicss literature (Hausman, 1993). 

Ourr approach is of a different flavor. What we really need is an (ordinal) well-being 

dWdW . S W 
functionn W(y,H), such that / is the trade-off, i.e. the shadow price of health in 

dydy 5 H 

termss of money. If we have such an instrument, we have a 'money-metric' (Samuelson, 1974) 

forr health and we may circumvent the 'monetarization of QALY ' problem. In this chapter this 

iss precisely what we have done. We have estimated an ordinal well-being function, or rather 

thee corresponding net of indifference curves, such that changes in Health Satisfaction (HS) 

cann be evaluated in terms of changes in well-being and hence in terms of money. Thus, we 

escapee the problem of cardinal measurement needed for the QALY approach. At the same 

time,, we are able to evaluate objective health changes caused by specific medical states and 

diseasess in terms of an ordinal variable HS and to link these with equivalent changes in 

income. . 

Thee present method is not intended to make QALY-methodologies redundant, but rather it 

mustt be seen as a complement to the QALY-method, which itself remains necessary for the 

evaluationn of medical therapies in terms of health gains. Obviously, this method is in its initial 

stagee and should be validated using multiple applications. This is the main reason why 

Appendixx 8.1 now presents the results found when applying the same method that we have 

usedd for a German data set to a British data set: namely, the BHPS. The results presented 

obtainedd are very encouraging, as they show that the results for UK and for Germany are, 

althoughh not identical, fairly similar. 



Thee subjective costs of health losses due to chronic diseases 143 

Appendixx 8.1 Results for the U.K. 

Thiss Appendix presents the results obtained when applying the same method to a British data 

set.. The empirical analysis is based on Waves 6 to 8, corresponding with years 1996 to 1998, 

off  the British Household Panel Survey (BHPS). This data set is described in detail in Chapter 

55 of this thesis. The BHPS sample is divided between workers and non-workers, so as to 

makee the results more comparable with those presented in Section 8.3. 

Tablee 8.7 presents the equivalent income variations as a percentage of current income. In 

orderr to avoid repetition and long tables, the necessary calculations to obtain the results for 

thee British sample are not presented29. Table 8.7 compares the results for the British Workers 

withh those of the West Germans workers when using Groot's (2000) coefficients (see Table 

8.6),, as these are also based on the BHPS. 

Tablee 8. 7 Value of illness as a percentage of current income, Germany and UK 

Diseasee British Workers Germans West 

Problemss with arms, legs, etc. 

Difficult yy in seeing 

Difficult yy in hearing 

Skmm conditions, allergies 

Chest,, breathing problems 

Heart,, blood 

Stomach,, liver, kidney 

Diabetes s 

Epilepsy y 

Migraine,, chronic headaches 

0.573 3 

0.302 2 

0.274 4 

0.320 0 

0.586 6 

0.587 7 

0.635 5 

0.684 4 

0.666 6 

0.424 4 

Workers s 
(Tablee 8.6) 

0.449 9 

0.205 5 

0.205 5 

0.120 0 

0.393 3 

0.467 7 

0.574 4 

0.414 4 

0.422 2 

0.233 3 

Thee money value of health is always larger for the British sample. For both samples, the 

equivalentt income for any illness is always smaller than 70% of the current family income. 

Thee results for Germany and UK are certainly not identical but, for most illnesses, fairly 

similar.. The largest difference is for 'skin conditions, allergies' and the smallest for 'stomach, 

liver,, kidney'. The table shows that a West German worker individual, who has problems in 

Detailedd statistical results and calculations are available upon request. 



144 4 Chapterr 8 

hearing,, suffers a decline in well-being equivalent to an income reduction of 20%. For a 

Britishh worker, this percentage is higher, i.e. 27%. For diabetes, these percentages are 41% for 

Westt Germans workers and 68% for British workers. 






