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Chapterr 5 

Individuall Health Satisfaction analyzed: differentiating the impact of illnesses on Health 

Satisfactionn according to age 

5.11 Introduction 

Thiss chapter examines individual Health Satisfaction (HS) and its determinants. Concretely, it 

lookss at the impact of a chronic illness or a physical impairment on HS. Often in the literature, 

thee health of an individual is evaluated by experts, such as medical doctors; or by healthy 

individualss who are asked to evaluate an hypothetical situation. Cutler and Richardson (1997, 

p.251)) observe that "An obvious difficulty with the survey approach is the speculative nature 

off  the question. People who are not paralyzed are likely to have littl e sense about what life 

withh paralysis would be like." 

AA more fundamental problem is the well-known fact that individuals adapt to their 

situationn (see, for example, Ubel et al., 2001). This implies that individuals evaluate a certain 

healthh status with reference to their own situation. Say there are two individuals A and B with 

healthh status hA and hB. respectively. Individual A evaluates a health status h by £/(/*;/r J and B 

byy U(h;hs). Let hA stand for the situation of perfect health and hB for the status of a chronic 

disease,, then the health loss caused by the illness is probably evaluated differently by patients 

thann by healthy persons: namely, the health difference U(h/,ht)- U(hB;hA) is not necessarily 

equall  to U(h4\hB)-U(hB;hB). An evident solution is to evaluate health difference by means 

n n 

off  U(h4;h4)-U(hB;hB)or the utility function U(h) = U(h;h). Such a function can only be 

constructedd by collecting self-reported health satisfaction from different individuals with 

differentt health status, each evaluating only their own health situation. This is the approach 

followedd in the current study. 

HSS questions have been used before in order to study individual health utility (see, e.g., 

Boundd et al, 1999; Cutler and Richardson, 1997 and 1998; Groot, 2000; Kerkhofs and 

144 This chapter is based on van Praag and Ferrer-i-Carbonell (2002). 
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Lindeboom,, 1995). Cutler and Richardson (1997, p.252) state that: 'This method is preferable 

too the others in the literature because it is straightforward for people to answer, it is based on 

individual,, not expert opinion, and it has been conducted over time so we can see how QALY 

weightss vary." All these studies, like the present one, regress the answers to the health 

satisfactionn question on various socio-economic variables as well as on variables representing 

thee objective health situation of the individuals, such as whether the individual suffers from a 

specificc illness. The existing literature, however, has never accounted for the possibility that 

thee effect of a disease on an individual's health satisfaction depends on the age of the patient. 

Inn contrast, the specification presented here does leave room for this possibility, by 

introducingg disease-specific age effects. 

Thee chapter is structured as follows. Section 5.2 presents the model. Section 5.3 describes 

thee data used in the empirical analysis: namely, the British Household Panel Survey (BHPS). 

Sectionn 5.4 discusses the estimation results for the HS equation. Section 5.5 concludes. 

5.22 The model 

Healthh quality or utility is operationalized by means of the following Health Satisfaction 

question: : 

Howw dissatisfied or satisfied are you with your health? 

Figuree 5.1 Health Satisfaction question, BHPS 

Inn the data set used here, individuals are asked to give a categorical answer from 1 to 7, where 

11 stands for 'not satisfied at all', and 7 for 'completely satisfied'. The answer to this question 

iss referred to as the individual's subjective Health Satisfaction (HS). HS is the observed 

discrete-valuedd counterpart of an individual health utility index H, which is not continuously 

observable. . 

Here,, it is assumed that there is a function H = H(h,x) and a partition {(/*._,,//.J ,̂ with 

/j/j 00 =-QO and ju., =+oo, such that H e (#._,,//_) ifHS=i (i=l,...,7). It is also assumed that H 

dependss on the objective health status h and on a vector of individual characteristics x. The H 

functionn is specified as: 
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HHnini = c: + j3'xnl + y'hm + gx„ + enl +un. (1) 

Equationn (1) is estimated by applying an Ordered Probit model on HS, taking into account the 

panell  character of the data set. The subscripts n and t stand for individual n and time t, 

respectively.. The vector x„,  consists of various explanatory objective variables, such as 

income,, education, and age. The vector hnh representing objective health, is a vector of 13 

dummyy variables corresponding to the 13 different illnesses observed in the sample. They 1 

componentt equals 1 if the respondent suffers from the illness/ and equals 0 otherwise. The 

errorr term em is assumed to be N (0,l)-distributed, as is standard in Ordered Probit analysis. 

Thee regression includes individual random effects u„,  which are constant across time but 

differr across individuals, and fixed time effects c,. Furthermore, some of the explanatory 

variabless (*„,) are incorporated not only as their yearly value but also as their average over the 

threee years (xn). Mundlak (1978) proposed the same specification, where he argued that the 

meann of x 'picks up' the correlation between some of the observed individual characteristics 

(x,„),(x,„),  and the individual unobservable random-effects (v„).  As explained in Chapter 3, a 

complementaryy explanation lies at hand. The term fixM + gx„  in Equation (1) can be rewritten 

as: : 

fkfkmm + gx„ = J3(xn, - 7) + (/? + g)x~H . (2) 

Thee deviation from the mean, i.e. (x -3c), represents the effect of an incidental change from 

thee mean, while the term 3c gives the long-term effect in the steady state. The first term is 

calledd the shock effect and the second term the level effect. For income, this distinction yields 

thee permanent and transitory income concepts, as introduced by Friedman (1957). The 

Mundlakk interpretation and the shock and level effect interpretation do not compete but are 

complementary. . 

Afterr estimating Equation (1) by Ordered Probit, the expected value of H, given the values 

off  x and h for each individual, can be found as Hm = E(Hnl I xnl, hnl). 

Thee estimation presented here is comparable to that of Cutler and Richardson (1997), 

Kerkhofss and Lindeboom (1995) and Groot (2000). The present specification, however, 
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introducess the possibility that the impact of diseases on health satisfaction may depend on age 

ass well. For that, some interaction terms between illnesses and age are included in Equation 

(1).. Additionally, it involves more explanatory variables and it uses the panel character of the 

dataa set. 

5.33 Data 

Forr the empirical analysis, we make use of the British Household Panel Survey (BHPS). The 

BHPSBHPS is a comprehensive household survey covering about 10,000 individuals, belonging to 

moree than 5,000 British households. The BHPS is described by Taylor et al. (1999). We 

considerr Waves 6 to 8 corresponding to 1996, 1997 and 1998, respectively. The reason for 

thiss restriction is that the Health Satisfaction question is only asked after Wave 5. The survey 

includess a catalogue of various illnesses and physical handicaps, where the respondents have 

too answer whether they suffer from them or not. There is also a host of socioeconomic and 

demographicc variables referring to the individual and the household, e.g. age, number of 

childrenn in the household, education, and household income. 

5.44 Estimation results15 

Tablee 5.1 presents the estimation results for three different specifications of Equation (1). In 

thee first specification, Health Satisfaction (HS) is explained by various socioeconomic and 

demographicc variables, such as age, income, education, family size, and employment status. 

Inn the second specification, dummies for illnesses are added. In the third specification, 

interactionn terms between the illnesses and age are added in order to make the illness effects 

age-specific.. The last specification is, to our best knowledge, estimated for the first time. 

Lett us start with the simplest explanation, where no information about the prevalence of 

diseasess is used. The first two columns of Table 5.1 show the results. As expected, health falls 

monotonicallyy with age (see also Deaton and Paxson, 1998). HS is positively and 

significantlyy correlated with the mean of income, i.e. with permanent income. The positive 

correlationn between income and health has been extensively discussed in the literature (see, 

e.g.,, Smith, 1994; Deaton and Paxson, 1998). Incidental fluctuations in income, i.e. the shock 

'""  The estimation results include a dummy variable that takes the value 1 whenn information on an individual's 

educationn is missing (see Maddala, 1977, p.202). This is not shown in the table. 
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effects,, do not seem to affect health. Males are slightly more satisfied with their health than 

females.. The coefficient for education is negative and non-significant. The negative 

correlationn between education and health satisfaction has also been found by Groot (2000) 

andd Kerkhofs and Lindeboom (1995). We also note that, health wise, having children seems 

too be a mixed blessing. There seems to be an optimum number of children between one and 

two. . 

Thee results for the second specification are shown in the third and fourth columns of Table 

5.1.. The quadratic specification of age shows that age has now a positive effect on health 

fromm the age of 29.5 years onward. Thus, the inclusion of the dummies for illnesses changes 

thee age coefficient from negative to positive. This may be explained by the fact that most 

illnessess are correlated with age. Thus, the variable age in the first specification is picking up 

thee effect of the illnesses. Gender effects are now non-significant. Education becomes 

significantt and is still negative. The children effect persists but becomes non-significant at the 

5%% level. The other coefficients do not change with the introduction of dummy diseases. The 

diseasee coefficients are all significant and negative. The values found are roughly comparable 

withh Groot's (2000), who analyzed only one Wave of the same data set. Using this, we can 

derivee a hierarchy of diseases according to the magnitude of their effects on individual health 

satisfaction. . 
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Tablee 5.1 Health Satisfaction, three specifications, BHPS 1996-1998 

Constant t 
Dummyy for 1996 
Dummyy for 1997 

Lnn (age) 
Ln22 (age) 

AgeAge reaches a minimum at 
Lnn (income last month) 
Lnn (children +1) 
Ln22 (children +1) 

ChildrenChildren reaches a maximum at 
Male e 
Lnn (years Education) 
Livingg together'? 

Arms,, legs, hands, feet, back, or neck 
Difficult yy in seeing 
Difficult yy in hearing 
Skinn conditions/allergies 
Chest/breathingg problems 
Heart/bloodd problems 
Stomach/liver/kidneys s 
Diabetes s 
Anxiety,, depression or bad nerves 
Alcoholl  or drug related problems 
Epilepsy y 
Migrainee or frequent headaches 
Otherr health problems 

Difficult yy in hearing * ln(age) 
Chest/breathingg problems * ln(age) 
Heart/bloodd problems * ln(age) 
Stomach/liver/kidneyss * In(age) 
Diabetess * ln(age) 
Anxiety,, depression or nerves * ln(age) 
Otherss * ln(age) 

Meann (Ln( income last month)) 
Meann (Ln(children +1)) 

Interceptt term 1 
Interceptt term 2 
Interceptt term 3 
Interceptt term 4 
Interceptt term 5 
St.. Dev. of individual random effect 
Logg Likelihood 
Numberr of Individuals 
Numberr of Observations 

Coeff. . 
4.308 8 
-0.096 6 
-0.038 8 

-1.289 9 
0.131 1 

137.362 137.362 
-0.010 0 
0.176 6 
-0.162 2 
1.726 1.726 
0.103 3 
-0.034 4 
0.016 6 

0.194 4 
0.128 8 

0.523 3 
1.210 0 
1.923 3 
2.794 4 
4.050 0 
1.264 4 

-48702 2 
12033 3 
29979 9 

t-value. t-value. 
4671 4671 
-5.944 -5.944 
-2.403 -2.403 

-2.472 -2.472 
1.829 1.829 

-0.654 -0.654 
2.005 2.005 
-2.671 -2.671 

3.812 3.812 
-1.065 -1.065 
00 565 

7.928 7.928 
1.948 1.948 

38.851 38.851 
72.900 72.900 
106.559 106.559 
145.391 145.391 
193.934 193.934 
97.002 97.002 

Coeff. . 
7.039 9 
-0.138 8 
-0.057 7 

-2.419 9 
0.357 7 
29.642 29.642 
-0.019 9 
0.097 7 
-0.102 2 
1.605 1.605 
-0.011 1 
-0.064 4 
-0.015 5 

-0.649 9 
-0.252 2 
-0.156 6 
-0.138 8 
-0.583 3 
-0.511 1 
-0.608 8 
-0.673 3 
-0.852 2 
-0.948 8 
-0.649 9 
-0.270 0 
-0.787 7 

0.081 1 
0.090 0 

0.543 3 
1.253 3 
1.981 1 
2.855 5 
4.085 5 
0.994 4 
-46719 9 
12033 3 
29979 9 

t-value. t-value. 
9.022 9.022 
-8.550 -8.550 
-3.654 -3.654 

-5.436 -5.436 
5.807 5.807 

-1.213 -1.213 
1.163 1.163 
-1.901 -1.901 

-0.463 -0.463 
-2.268 -2.268 
-0-0 586 

-31.950 -31.950 
-6-6 669 
-4.569 -4.569 
-4.704 -4.704 
-21.987 -21.987 
-19.100 -19.100 
-19.227 -19.227 
-10.475 -10.475 
-28.138 -28.138 
-6.-6. 754 
-6.118 -6.118 
-8.898 -8.898 
-23.594 -23.594 

3.579 3.579 
1.411 1.411 

39.379 39.379 
74.478 74.478 
108.520 108.520 
147.111 147.111 
192.157 192.157 
83.229 83.229 

Coeff. . 
5.700 0 
-0.139 9 
-0.057 7 

-1.598 8 
0.235 5 
29.879 29.879 
-0.020 0 
0.092 2 
-0.101 1 
1.578 1.578 
-0.012 2 
-0.067 7 
-0.013 3 

-0.649 9 
-0.262 2 
-0.923 3 
-0.142 2 

-1.853 3 
-2.199 9 
-2.293 3 
-1.760 0 
-0.889 9 
-0.654 4 
-0.263 3 
-1.436 6 

0.190 0 
-0.156 6 
0.333 3 
0.409 9 
0.401 1 
0.239 9 
0.167 7 

0.082 2 
0.091 1 

0.543 3 
1.254 4 
1.984 4 
2.859 9 
4.090 0 
0.992 2 
-46685 5 
12033 3 
29979 9 

t-value. t-value. 
7.149 7.149 
-8.646 -8.646 
-3.659 -3.659 

-3.500 -3.500 
3.714 3.714 

-1.294 -1.294 
1.101 1.101 
-1.866 -1.866 

-0.522 -0.522 
-2-2 366 
-0.537 -0.537 

-31.935 -31.935 
-6.888 -6.888 
-2.484 -2.484 
-4-4 809 

-5.3/4 -5.3/4 
-6.671 -6.671 
-2.847 -2.847 
-5.906 -5.906 
-6.327 -6.327 
-6.179 -6.179 
-8.623 -8.623 
-4.548 -4.548 

2.093 2.093 
-22.730 -22.730 
3.908 3.908 
4.924 4.924 
2.048 2.048 
3.104 3.104 
2.079 2.079 

3.620 3.620 
1.425 1.425 

39.335 39.335 
74.518 74.518 
108.596 108.596 
147.273 147.273 
192.282 192.282 
83.026 83.026 

Estimationn by Ordered Probit with individual random effects and time fixed effects. Intercept term 0 is 

standardizedd at 0. 
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Thee results of the third specification are presented in the fifth and sixth columns of Table 5.1. 

Byy including interaction terms between illnesses and age, we can analyze whether the impact 

off  the illness on HS is age-dependent. This may have several reasons: (1) the objective degree 

off  severity of an illness may vary with age. This is the case for 'chest and breathing 

problems';; and (2) even if the illness is becoming objectively more severe with age, the 

individuall  may subjectively perceive it differently. The reasons can be diverse: people may 

adaptt to an illness; older individuals may require less from their body than young ones; and 

olderr individuals may get other disorders as well, so their original illness becomes only one of 

severall  complaints. These reasons could be the explanation for the positive age coefficients 

foundd for 'difficulty in hearing', 'heart and blood problems', 'problems with the stomach, 

liver,, and kidneys', 'diabetes', and 'anxiety, depression or bad nerves'. For some impediments 

andd illnesses, we did not find a marked age-dependency and thus we did not include an 

interactionn term with age. Notably, the dummy coefficient found for 'chest and breathing 

problems'' becomes non-significant when we include an interaction term with age. Figure 5.1 

displayss the age pattern for various illnesses, i.e. dj +dj In age. We see that health losses 

diminishh with age except for the 'chest and breathing problems'. 
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Figuree 5. 2 Age pattern of illnesses and impediments, BHPS 1996-1998 
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5.55 Conclusions 

Thiss chapter has considered the effect of various individual and household characteristics on 

healthh utility. Health utility is operationalized by means of individual self-reported health 

satisfaction,, as provided by the Health Satisfaction (HS) question in the British Household 

Panell  Survey. The study regresses individual HS on a set of individual and household 

socioeconomicc characteristics as well as on various physical handicaps and illnesses. The 

noveltyy of this study is that the effect of an illness on health is allowed to depend on the age 

off  the individual. For that, an interaction term between the illnesses and age is introduced. 

Indeed,, considerable age effects are found. The impact of the age differentiation of the 

illnessess on health utility has clear implications for the cost-effectiveness analysis of 

therapies.. In practice, it implies that therapies for chronic diseases are more cost-effective for 

thee demographic group for whom they have the highest impact. This has an obvious ethical 

dimension. . 






