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WHEN MONEY MATTERS MORE: LONG-TERM ILLNESS AND THE 

INCOME/LIFE SATISFACTION SLOPE

by Leonardo becchetti and Fabio Pisani*

University of Rome Tor Vergata

We compare the life satisfaction of individuals aged above 50 years reporting or not reporting long-term 
illnesses. Our econometric findings show that the positive income/life satisfaction gradient is steeper for 
individuals with at least one long-term illness, especially those lacking private insurance or reporting 
above mean unmet medical needs. We also use the compensating variation approach and show that 
the marginal utility of income (net of the absolute and relative income effects) for the long-term ill is 
significantly larger than the average marginal utility of income in the sample.
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1. introduction

The literature on subjective wellbeing has grown considerably in recent decades 
because of several concurring factors. First, policymakers are becoming increas-
ingly interested in these indicators since they capture information on the public 
appraisal of their action that is unobservable using traditional objective indicators. 
They have, therefore, started looking at life satisfaction and life sense surveys, as 
corporations do with customer satisfaction surveys and employers with job sat-
isfaction surveys to monitor consumers’ appraisal and the work climate in their 
companies, respectively. Second, economists have started employing econometric 
findings on the determinants of subjective wellbeing in multivariate analysis as a 
basis for calculating the value of non-market goods using the compensating vari-
ation approach. Such information is hugely relevant for cost/benefit analysis and 
policymaking more generally. For example, this approach has been used in health 
economics to calculate the value of non-market goods such as cardiovascular dis-
eases (Groot and Van den Brink, 2006), a wide range of illnesses for East and West 
Germans (Ferrer-i-Carbonell and Van Praag, 2002), the cost of child disability in 
the United Kingdom (Melnychuk et al., 2018), and the cost of caring for informal 
caregivers (Mentzakis et al., 2010). Third, subjective wellbeing indicators matter 
because they influence people’s choices during their lives and, consequently, are 
objective indicators. Along this line, poor job satisfaction has been shown to be a 
good predictor of employment status, productivity, and the likelihood of changing 
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or quitting one’s job (Judge, 1992; Staw and Barsade, 1993; Judge et al., 2001). 
Fourth, a poor sense of life (low eudaimonic wellbeing) has been shown to be a 
significant mortality risk factor (Becchetti et al., 2018), whereas low self-assessed 
health is a good predictor of mortality (Idler and Angel, 1990; McCallum et al., 
1994; Idler and Kasl, 1995; Appels et al., 1996; Benjamins et al., 2004) and chronic 
illness (Bachelet et al., 2017).

Our study contributes to the literature by investigating the relationship between 
income and life satisfaction conditional on long-term illness status. Our descriptive 
findings show, as expected, that reporting at least one long-term illness is associated 
with a significantly worse distribution of life satisfaction in the population. Based 
on this descriptive evidence, we econometrically test the income–life satisfaction 
nexus and find that the interaction between long-term illness status and being in 
the top 30 percent income group is significantly correlated with life satisfaction, 
net of the standalone impact of the two interacting variables. To inspect more in 
depth the relationship between income and life satisfaction along the income dis-
tribution without imposing a functional form, we use income deciles. We find that 
the income/life satisfaction slope is significantly steeper for individuals with at least 
one long-term illness and, within this group, for those reporting unmet needs of 
medical examination due to travel costs, the costs of medical treatment, or waiting 
times. In addition, within the long-term ill subsample, the relationship is steeper for 
respondents not having complementary private insurance.

Our results add to this strand of the literature by explaining the heterogeneity 
in the aggregate data used so far in this debate, since we show that the relation-
ship between income and life satisfaction is significantly steeper when individuals 
record at least one long-term illness. We argue that the observed heterogeneity in 
the income/life satisfaction gradient has relevant effects on the overall population 
gradient usually investigated in the literature, given that the long-term illness group 
accounts for almost half  of the respondents in our representative sample of 20 EU 
countries as well as progressive population ageing in high-income countries.

From a different perspective, our study contributes to the literature by inves-
tigating the marginal utility of income and consumption, where the standard 
assumption is generally that of state independence (i.e. independence from health 
conditions) (e.g. Feldstein, 1973; Feldman and Dowd, 1991; Mitchell et al., 1999; 
Davidoff et al., 2005; Golosov and Tsyvinski, 2006; Brown and Finkelstein, 2008). 
Empirical analysis on this point is relevant given that the impact of poor health on 
the marginal utility of consumption is theoretically ambiguous (Finkelstein et al., 
2009). On the one hand, individuals with poor health have reduced time horizons 
and possibilities of access to certain consumption goods (e.g. traveling); therefore, 
their utility of income may fall. On the other hand, they require expensive care, 
and, therefore, the utility of consumption (and of income) may grow. Previous 
empirical contributions have used approaches such as survey measures of self-  
reported compensating income differentials to hypothetical health risks (Sloan   
et al., 1988; Evans and Viscusi, 1990; Viscusi and Evans, 1990). The problem with 
these approaches is that they require respondents to forecast the shape of their 
utility function in an unbiased manner (Finkelstein et al., 2009), while they may 
presumably underestimate their income needs when ill. To avoid this problem, 
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Finkelstein et al. (2008) use subjective wellbeing measures, as we do in our study, 
and focus on UK individuals with health insurance aged above 50 years.

Our original approach complements the above-described valuable findings in 
several respects. We focus on a cross-country panel including respondents from 
20 European countries and examine the health-dependent income/life satisfac-
tion gradients for individuals with or without long-term illness as well as with or 
without health insurance. By discriminating within the subsample of individuals 
reporting long-term illness between those with or without private insurance (or 
unmet needs of medical treatment), we also discriminate between the two possible 
effects envisaged in the theoretical literature since the arguments supporting the 
prevalence of the positive effect (due to higher income needs because of expensive 
care) are related to the variable we use to divide our subgroups.

Our findings have relevant policy implications. We use the compensating vari-
ation approach and calculate the magnitude of the significant coefficients of the 
interaction between chronic disease status and being in the top 30 percent income 
group to calculate the monetary value of being a higher-income earner, conditional 
on chronic illness status. These findings provide evidence in favor of the impor-
tance of having private health insurance or receiving full healthcare coverage from 
national healthcare services (NHSs) if  we assume that the calculated compensating 
variation proxies for the value of having extra income when suffering from long-
term illnesses.

2. research hyPothesis

Our research hypothesis can be formulated as follows: The value of being in the 
top income centiles for individuals reporting at least one long-term illness is higher 
than for those not reporting it. The rationale for our hypothesis is that the progress 
in medical treatment and healthcare services for individuals with long-term ill-
nesses that may more or less impair their functionality now offers a rich range of 
opportunities. Treated individuals can, therefore, significantly improve the quality 
and length of their lives if  they have access to these treatments and services. More 
advanced treatments, however, come with high costs because pharmaceutical com-
panies willing to take part in the innovation race need to know that they can recover 
their research costs through patent protection. This is the case, for instance, for new 
cancer therapies based on immuno-molecules and therapies against hepatitis C.1 
NHSs can cover only a proportion of these costs and in most of the countries 
included in the SHARE survey (Survey of Health, Ageing and Retirement in 
Europe), full coverage is almost impossible and out-of-pocket private health 

1The new generation of drugs against multiple myeloma (blood cancer), such as Revlimid and 
Pomalyst, have almost tripled the average survival time in less than a decade. The cost of these drugs, 
however, is extremely high, not fully covered by NHSs, and subject to abrupt market changes. For ex-
ample, US patients on Medicare pay $11,538 out-of-pocket expenses each year for such drugs. In the 
United Kingdom, the National Institute for Health and Care Excellence delayed for several years the 
approval of these new drugs because of their costs for the NHS. In 2014, Medicare declared that it 
could not ensure to all 3.3 million patients with hepatitis C the cure of Harvoni, a new powerful drug 
capable of leading to a full recovery.
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expenditure is high.2 In addition, even when full coverage exists, NHSs have incen-
tives to use drugs parsimoniously given their cost, and long waiting lists for treat-
ments can significantly reduce the effectiveness for patients. In these cases, patients 
know that, with extra money or private health insurance, they can often obtain the 
anticipated treatment privately. Healthcare services not directly related to medical 
treatment (i.e. invalidity assistance and caregiving) are expensive and far from fully 
covered by NHSs. Their quality can, therefore, be significantly improved if  individ-
uals have higher purchasing power.

For these reasons, we reasonably expect that the marginal utility of being in the top 
income centiles for individuals above 50 years reporting at least one chronic illness is 
significantly higher than that for those not reporting such illnesses. The empirical anal-
ysis that follows tests whether our hypothesis holds taking into account the opposite 
argument discussed in the Introduction (Finkelstein et al., 2009), where health prob-
lems reduce time horizons and consequently the utility of consumption and income.

3. data and descriPtive Findings

We test our hypothesis using the last three waves of the SHARE cross-  
national panel database recording data on the health and socioeconomic status of repre-
sentative samples of individuals aged above 50 years in 20 countries (Austria, Germany, 
Sweden, the Netherlands, Spain, Italy, France, Denmark, Greece, Switzerland, Belgium, 
Israel, Hungary, Czech Republic, Poland, Luxembourg, Portugal, Slovenia, Estonia, 
and Croatia). Survey participants are asked whether they have received a diagnosis 
from a doctor on a list of chronic diseases. In addition to this baseline information, 
the survey measures self-assessed health and a wide range of functionalities using the 
standard activities of daily living (ADL) and other indexes. The ADL ranks a patients 
limitations with six activities of daily living: dressing, walking across a room, bathing 
or showering, eating, getting in and out of bed, and using the toilet.

The problem with the diagnosis of chronic disease variables is that they do 
not measure the intensity, severity, or persistence of the illness. Therefore, we use 
an additional variable that measures respondents’ evaluation of whether they have 
a long-term illness. This variable is more relevant to our analysis because it is the 
only one that includes information on the time persistence of the illness, which is 
crucial to evaluate the impact on respondents’ health expenditure. The variable 
answers the following survey question: Some people suffer from chronic or long-
term health problems. By chronic or long-term, we mean it has troubled you over a 
period of time or is likely to affect you over a period of time. Do you have any health 
problems, illness, disability, or infirmity?

Based on the answer to this question, we build our LongtermIll variable, a 
dummy taking a value of one if  the individual answers the above question affir-
matively. The share of individuals with at least one long-term illness is high, 51.2 
percent of the overall sample.

2According to Eurostat data, the share of private out-of-pocket expenditure in total health expen-
diture ranges from relatively low levels in Northern European countries (12.53 percent in Germany, 
12.25 percent in the Netherlands, 15.79 percent in Sweden) to higher levels in Southern and Eastern 
European countries (27.65 percent in Portugal, 22.83 percent in Italy, 24.23 percent in Spain,   
29.04 percent in Hungary).
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We start by inspecting whether our hypothesis holds with descriptive findings 
and, specifically, by comparing life satisfaction distributions between the two 
groups of those reporting/not reporting at least one long-term illness. Within the 
group of those reporting chronic illnesses, we use as a threshold for a reasonably 
high-income level the 70th centile household income value of the living country. 
Specifically, the selected income variable is household income,3 equivalized using 
the standard modified OECD scale. The histogram in Figure 1 clearly shows that 
the diagnosis of at least one long-term illness reduces the share of individuals 
reporting life satisfaction levels of 8 and above. Specifically, among those not 
reporting chronic illnesses, 18.09 percent declare the highest level of life satisfac-
tion (10), 18.29 percent a level of 9, and 33.77 percent a level of 8. The three shares 
fall to 12.64 percent, 12.30 percent, and 28.23 percent among those reporting at 
least one long-term illness. However, in the subsample of those with at least one 
long-term illness that is above the 30th domestic household income centile, we 
return to 15.17 percent, 17.69 percent, and 35.02 percent. The above-mentioned 
descriptive evidence indicates that the availability of higher income is correlated 
with the higher wellbeing of respondents reporting long-term illness. One interpre-
tation of these descriptive findings could be that the utility of high income is higher 

3The SHARE survey moved from a measure of yearly (household) income (obtained by aggregat-
ing all individual income components in the household) before taxes and social insurance contributions 
in wave 1 to a measure of yearly (household) income after taxes and social contributions in all subse-
quent waves to capture the notion of take-home pay. In addition, we consider that wave 3 is a substan-
tial break since the survey (SHARELIFE) is completely different and more intended as a so-called life 
history calendar. For this reason, we only use wave 4 onward and therefore only income after taxes. 
When calculating the household income variable introduced in our estimates, we use PPPs.

Figure 1. High-Income, Long-Term Illness and Life Satisfaction 
Note: On the vertical axis we measure the percentage of answers in the relative group (i.e. Long-term 

ill, Not ill, Long-term ill with high income, long-term ill without high income). High-income: income 
above the 30th centile of the income distribution. [Colour figure can be viewed at wileyonlinelibrary.
com]

www.wileyonlinelibrary.com
www.wileyonlinelibrary.com
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when being ill. This theoretical hypothesis is directly tested in the econometric 
analysis that follows.

4. econometric Findings

To check whether enjoying high income levels has a positive and significant 
effect when reporting a long-term illness, we estimate different (more or less simpli-
fied) versions of the following fully augmented specification:4

where the dependent variable, the self-assessed level of life satisfaction of the i-th 
individual in wave j (LifeSat), is the usual cognitive subjective wellbeing variable 
measured with the standard life satisfaction question.5 Our main variable of inter-
est is the product between long-term ill status and the dummy capturing household 
income above the top 30 percent income threshold (LongtermIll*HighIncome).6 To 
test the effect of the interaction variable, we introduce as controls the two dummies 
separately considered (LongtermIll and HighIncome). Their meaning is obvious, 
with the second variable measuring relative income effects7 when used together 
with a standard income regressor. The right-hand side variables include standard 
controls such as eight 5-year age classes (AgeClass);8 a female dummy; separate 
dummies for each International Standard Classification of Education level 
(EducationClass), with a lack of education being the omitted benchmark;9 the log 
of household equivalent income (Ln_Income); retired, unemployed, and employed 

4We use cross-sectional calibrated individual weights (to overcome the problem of nonresponse 
and attrition) provided by SHARE.

(1)

LifeSatij =�0+�1Femaleij+
∑

k

�kAgeClasskij+
∑

l

�lEducationClasslij+�2Unemployedij

+�3Retiredij+�4Employedij+�5LongtermIllij+�6Ln_Incomeij+�7HighIncomeij

+�8HighIncome∗LongtermIllij+�9PartnerInHouseij+�10Siblingij+�11ADLij

+�12HighIncome∗ADLij+
∑

m

�mCountrymij+
∑

n

�nWavesnij+�ij

5For this purpose, we use the standard question on cognitive subjective wellbeing included in the 
SHARE survey: “On a scale from 0 to 10, where 0 means completely dissatisfied and 10 means com-
pletely satisfied, how satisfied are you with your life?”

6The threshold is calculated on the income distribution of the overall SHARE sample in the Table 
1 column (1), but on the relevant domestic income in the Table 1 column (9).

7The relative income literature tests the impact on life satisfaction of the average income level of 
variously conceived reference groups combining geographical location, gender, age cohort, and profes-
sional characteristics (Ferrer-i-Carbonell, 2005; Dorn et al., ; Clark and Senik, 2010; Brodeur and 
Flèche, 2019). In our estimate, we consider for simplicity the overall sample country population as the 
reference group.

8Specifically, we introduce age as regressors by including dummies for the following 5-year age in-
tervals 60–64, 65–69, 70–74, 75–79, 80–84, 85–89, and above 90 years; we use the 50–59 age class as the 
omitted benchmark.

9The International Standard Classification of Education 1997 has six levels. The first level is pri-
mary education or first stage of basic education; the second includes lower secondary or the second 
stage of basic education; the third represents (upper) secondary education, the fourth is post-secondary 
non tertiary education; and the fifth and sixth are the first and second stages of tertiary education, 
respectively.
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dummies (Retired, Unemployed, and Employed); and two dummies measuring 
whether the respondent lives with a partner and has at least one sibling 
(PartnerInHouse and Sibling). Country and wave dummies are added as controls.

Tables A1 and A2a–e in the Online Appendix present the descriptive statistics 
of the variables used in our empirical analysis. The share of sample respondents 
with a tertiary degree is above 21 percent, more than half  of respondents (57 per-
cent) are retired, while around 11 percent report limitations in daily activities. 
Average public health expenditure in the sample countries is around 7 percent of 
GDP, while 2.7 percent of respondents declare some kind of unmet need. Column 
(1) of Table 1 shows the econometric findings for the first (not fully augmented) 
specification estimated with pooled ordinary least squares and heteroskedasticity 
robust standard errors. The effect of our main variable of interest 
(LongtermIll*HighIncome) is positive and strongly significant. In terms of magni-
tude, it allows the respondent to recover almost half  of the negative effect of 
chronic illness status. Income (Ln_Income) is positive as expected.10 We further add 
the dummy capturing individuals with household income above the top 30th domes-
tic income threshold (HighIncome) to see whether our main variable of interest 
remains significant after controlling for the presence of a relative income effect 
related to the same income threshold. HighIncome*LongtermIll remains strongly 
positive and significant, while the relative income dummy and chronic illness inter-
action with the presence of a partner are also positive and significant. As is well 
known, our findings do not imply causality. The issue of endogeneity and reverse 
causality has long been discussed in the income/life satisfaction literature, where 
findings are broadly consistent with a two-way causal nexus. While it is reasonable 
to assume that better economic conditions may contribute to life satisfaction, 
assertive and extroverted psychological traits contribute to life satisfaction and 
make it easier for individuals to access good jobs and higher incomes.11

The other controls have the expected effects. Education positively affects life 
satisfaction. Women are significantly more satisfied than men, while rising age 
remains significant and increasingly positive compared with the omitted bench-
mark of the 50–59 years cohort, thereby showing that age contributes positively to 
life satisfaction when controlling for health.12 Relationships matter since living 
with a partner and having at least one son/daughter are both positive and signifi-
cant. Unemployment status is negative as expected, whereas retired status is posi-
tive, likely capturing the positive impact of retirement on leisure satisfaction and, 
in turn, on life satisfaction. Employed status is also positive and significant.

In the second specification, we investigate whether the effects of illnesses on 
ADL are more important than illness status (Table 1, column 2). We, therefore, add 
two variables, ADL and HighIncome*ADL. Our main findings are unchanged. We 

10We calculate the variance inflation factor to check whether there is multicollinearity in our esti-
mates. We do not find any variable with a variance inflation factor above 5.4 (see Table 1).

11Contributions explicitly addressing the problem search for an exogenous income shock and mea-
sure its effects on life satisfaction. Examples are Gardner and Oswald’s (2007) work on lottery winners 
and Becchetti and Castriota’s (2011) research on individuals hit by a tsunami in Sri Lanka.

12This finding is in line with empirical evidence on the U-shaped effect of age on life satisfaction, 
where the lowest age effect is generally concentrated in the fifties (see Frijters and Beatton, 2012). Our 
sample size including only individuals aged 50 and above measures just one side of this U-shape.
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then repeat our base estimate separately for the following two subsamples: (1) long-
term ill vs. non-long-term ill13 and (2) long-term ill with vs. without unmet medical 
needs because of long waiting lists, expensive medical care, and/or high distance 
(we assume that the economic problem is more relevant for long-term ill respon-
dents). We find that the value of high income is higher for the respondents in these 
two groups compared with their complementary samples (Table  1, columns   
(3)–(6)). We also test our hypothesis for individuals reporting transition into long-
term illness (respondents not being long-term ill at t0 but being so at t1). We find 
that our main coefficient (the interaction between high income and long-term ill-
ness) is positive and significant, and we also note that the coefficient of the high-in-
come threshold variable is higher than that in the benchmark specification (Table 1, 
column (7)). This finding seems reasonable and consistent with the idea that long-
term illness increases the importance of high income and reduces the overall utility 
of income.

We further consider that disability requires extra costs and thus reduces well-
being for a given level of equivalized income (Davila-Quinta and Malo, 2012). 
Therefore, in a modified version of the baseline model, we calculate equivalized 
income by taking into account the weight of disabled members, as suggested by 
Kuklys (2005). More specifically, we use the following correction factor for house-
holds without disabled members:

and the following correction factor for households with at least one disabled 
member:

where ND is the number of disabled members, NA is the number of adults, and 
NCH is the number of children in the household. The effect of the interaction 
between long-term illness and high income is also remarkably stable (Table 1, col-
umn (8)). In column (9) of Table 1, we check whether our findings are robust when 
calculating the income distribution parameters based on the domestic distribution 
of income, which is relevant for each individual in our database, as opposed to the 
overall SHARE sample. Our main findings are unchanged. Finally, we examine 
whether the interaction effect is sensitive to differences in NHSs. Therefore, we 
estimate the model using the mean health expenditure/GDP split and find that the 
coefficient of HighIncome*LongtermIll is slightly higher in countries with below 
mean values of that variable (Table 1, columns (10) and (11)).

13This sample split is important since the descriptive statistics show that average household income 
for the long-term ill is slightly lower than that for the complementary sample. To assess whether our 
main findings are affected by the fact that being in the top 30 percent income centile implies a higher 
income change for long-term ill respondents based on their average income, we test whether the effect 
remains significant when the benchmark specification is estimated for the sample of long-term ill only.

E=1+0.5∗ (NA−1)+0.3∗NCH

E=1.56+ [1+0.5∗ (ND−1)]+0.5∗ (NA−ND)+0.3∗NCH
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4.1. A Deeper Analysis of the Life Satisfaction/Income Gradient

To avoid imposing a unique (linear/concave) functional form on the income–
life satisfaction relationship, in the benchmark specification, we replace the house-
hold income variables with dummies capturing membership of one of 10 income 
deciles (Inc_dec variables) in a country and augment the specification by inter-
acting each of these dummies with chronic ill status (Inc_dec*LongtermIll). The 
non-interacted income deciles capture both the absolute and the relative income 
effects. Therefore, the estimated model becomes

Colum (1) of Table  2 reports the results for the pooled ordinary least squares 
estimate using the overall sample. We find that all the income deciles are positive 
and significant and that the magnitude of their coefficients grows as income rises 
as expected (the coefficient of the second decile is 0.03, whereas that of the 10th 
decile is approximately 0.43, with the first income decile the omitted benchmark). 
The same pattern is found for long-term illness interacting with the income deciles 
(the interaction term of the second income decile is 0.12, whereas that of the last 
income decile is around 0.46). This implies that the income/life satisfaction slope 
is significantly steeper, and increasingly so, for individuals reporting at least one 
long-term illness, or that the marginal utility of income for these individuals is sig-
nificantly higher than that for the rest of the sample, as shown in Figure 2.

We replicate all the specifications shown in Table 1 with these income deciles 
(ADL-augmented model, subsamples of long-term ill only and well respondents 
only, long-term ill with and without unmet medical needs, disability-adjusted 
income, high income threshold calculated within a country, low/high public health/
GDP expenditure). We find that the distance between the second and last income 
deciles remains large in all these subsamples and slightly more so in the long-term 
ill only sample (from 0.13 to 0.78) (Table 2, columns (2)–(11)).

5. robustness checks and Fixed eFFects

The previous two models (high income and income deciles) are estimated by 
splitting the sample into two subgroups: individuals with and without supplemen-
tary health insurance (Table 3). We find that not having private insurance signifi-
cantly raises the effect of income on life satisfaction. A similar robustness check 
is performed using information on long-term care insurance (Table 4). Again, we 
find a significant difference between individuals with or without insurance, with 
the latter having a significantly steeper income/life satisfaction gradient.

(2)

LifeSatij = �0+�1Femaleij+
∑

k

�kAgeClasskij+
∑

l

�lEducationClasslij

+�2Unemployedij+�3Retiredij+�4Employedij+�5LongtermIllij+
∑

p

�pInc_decpij

+

∑

r

�rInc_dec∗LongtermIllrij+�6PartnerInHouseij+�7Siblingij+�8ADLij

+

∑

s

�sInc_dec∗ADLsij+
∑

m

�mCountrymij+
∑

n

�nWavesnij+�ij
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In a further robustness check, we estimate the model in (1) using fixed effects 
(Table 5). Our main findings remain significant, even though they weaken, with 
the exception of the estimate where income is calculated using the disability-  
adjusted scale and the subsample with below mean public health/GDP expenditure 
(Table 5, columns (8) and (9)). This last result suggests that the positive effect of the 
interaction between long-term illness status and income above the top 30th centile 
threshold is a between effect rather than a within effect. Nonetheless, long-term ill 
status is typically time-invariant in this short panel sample, which could explain 
why the results are weaker.

We estimate the same specifications in Table 1 using an ordered logit model 
while removing the ad hoc assumption of the continuity of the life satisfaction 
variable. The results are unchanged in terms of significance and sign. We perform 
estimates stratified by gender. The coefficients of income are close, with the inter-
action of income with long-term illness higher for women (the estimates are omit-
ted for reasons of space and available upon request). We finally test in how many 
countries the results presented in column (1) of Table 1 are significant, finding 
that the positive effect of  the interactions of the long-term illness–income above 
the top 30 percent income threshold variable is significant in 16 of 20 countries 
(Table 6).

6. vaLue oF extra income: comPensating variation aPProach

Following, among others, Luechinger (2009), we use the following compensat-
ing variation approach to calculate the shadow value of being in the top 30 percent 
of the income distribution when reporting a chronic disease:

Figure 2. The Income (Decile)-Life Satisfaction Slope for Individuals With/Without Long Term 
Illness (All Sample)   

[Colour figure can be viewed at wileyonlinelibrary.com]

www.wileyonlinelibrary.com
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TABLE 3   
the eFFect oF high income on LiFe satisFaction When not having a suPPLementary heaLth 

insurance

Variables

Supplementary Health Insurance (SHI)

High Income Income Deciles

No SHI SHI No SHI SHI

Female −0.135*** 0.005 −0.136*** 0.003
(0.034) (0.034) (0.029) (0.040)

Dummy age class Yes Yes Yes Yes
Dummy education level Yes Yes Yes Yes
Dummy job status Yes Yes Yes Yes
LongtermIll −0.743*** −0.604*** −1.005*** −0.971***

(0.041) (0.059) (0.015) (0.021)
Ln_Income 0.067*** 0.089***

(0.021) (0.026)
HighIncome 0.280*** 0.199***

(0.052) (0.060)
HighIncome*LongtermIll 0.309*** 0.175***

(0.061) (0.068)
Inc_dec_2 −0.195*** −0.180***

(0.009) (0.023)
Inc_dec_3 −0.111*** 0.089***

(0.020) (0.026)
Inc_dec_4 −0.009 −0.012

(0.030) (0.037)
Inc_dec_5 0.020 −0.170***

(0.029) (0.035)
Inc_dec_6 0.069** 0.010

(0.030) (0.039)
Inc_dec_7 0.298*** 0.181***

(0.037) (0.042)
Inc_dec_8 0.385*** 0.206***

(0.040) (0.044)
Inc_dec_9 0.377*** 0.337***

(0.044) (0.046)
Inc_dec_10 0.508*** 0.378***

(0.059) (0.048)
Inc_dec_2*Longterm_Ill 0.322*** 0.241***

(0.010) (0.021)
Inc_dec_3*Longterm_Ill 0.358*** 0.127***

(0.008) (0.014)
Inc_dec_4*Longterm_Ill 0.221*** 0.321***

(0.010) (0.015)
Inc_dec_5*Longterm_Ill 0.292*** 0.458***

(0.014) (0.017)
Inc_dec_6*Longterm_Ill 0.393*** 0.552***

(0.011) (0.018)
Inc_dec_7*Longterm_Ill 0.407*** 0.432***

(0.012) (0.019)
Inc_dec_8*Longterm_Ill 0.610*** 0.541***

(0.012) (0.018)
Inc_dec_9*Longterm_Ill 0.737*** 0.595***

(0.010) (0.019)
Inc_dec_10*Longterm_Ill 0.702*** 0.638***

(0.019) (0.018)
PartnerInHouse 0.430*** 0.462*** 0.417*** 0.446***

(0.040) (0.038) (0.065) (0.045)
Sibling 0.183*** 0.003 0.187** 0.010

(0.069) (0.054) (0.059) (0.058)
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where Incomei is per capita income (averaged across the three waves) in the i-th 
country, �

⋀

5,i is the estimated coefficient of the impact of long-term illness on life 
satisfaction, and �

⋀

6,i is the coefficient of the impact of the log of per capita income 
on the same dependent variable.

To calculate the compensating variation, we use the coefficients of our coun-
try-specific life satisfaction estimates calculated country-by-country using the 
baseline model in equation (1), together with the average income value from our 
baseline estimate in column (1) of Table 1 for the overall sample. The fact that 
income is on both sides of the analysis (although combined with the long-term ill 
condition in one case) does not make the calculation of the compensating variation 
trivial because CSit measures the income needed to move from an average income 
level to the top 30 percent income bracket when ill. Table 6 presents our findings. 
The estimated ratios present the compensating variation in absolute values (euros 
in PPP) and as a ratio of average sample household income. Our results show that 
Luxembourg, Switzerland, Belgium, and the Netherlands have the highest percent-
ages. In general, our findings are thus consistent with the ranking of health expen-
diture per capita (OECD, 2010).

To interpret our results, high ratios imply that the value of extra income for 
the long-term ill is high, consistent with the idea that the difference in treatment for 
the rich and non-rich is extremely relevant. This difference may, in turn, lead from 
poor basic treatment or high-quality extra treatment that can be received beyond 
basic NHS coverage. As a caveat to these last calculations, note that country-level 
findings measured using this approach remain sensitive to measurement errors in the 
estimated coefficients. An alternative view of the economic significance of our effect 
remains given by the approach used in Table 1, namely, using the ratios between the 
income decile coefficients as the denominator and the sum of the same coefficient 

(3) CSi = Incomei

(

1−exp
(

�̂5,i ∗ �̂
−1

6,i
ΔLongtermilli

))

Variables

Supplementary Health Insurance (SHI)

High Income Income Deciles

No SHI SHI No SHI SHI
Country fixed effects Yes Yes Yes Yes
Wave fixed effects Yes Yes Yes Yes
Constant 6.126*** 3.867*** 6.750*** 4.758***

(0.211) (0.293) (0.146) (0.203)
Observations 53,326 32,623 53,326 32,623
R2 0.134 0.135 0.136 0.140

Note: Robust standard errors in parentheses. Omitted benchmark: male, no education, 50–59 age 
class, other job status, 1st decile for income decile model. Waves 5 and 6 only, no data available for 
Supplementary health insurance in wave 4.

*** p < 0.01; ** p < 0.05. 

TABLE 3   
(continued)
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TABLE 4   
the eFFect oF high income on LiFe satisFaction When not having a Long-term care 

insurance

Variables

Long-Term Care Insurance (LTCI)

High Income Income Deciles

No LTCI LTCI No LTCI LTCI

Female −0.061*** −0.092*** −0.061** −0.092**
(0.021) (0.016) (0.020) (0.030)

Dummy Age Class 0.183*** 0.201*** 0.174*** 0.188***
(0.032) (0.024) (0.037) (0.031)

Dummy Education Level 0.247*** 0.303*** 0.233*** 0.286***
(0.040) (0.030) (0.026) (0.047)

Dummy Job Status 0.305*** 0.349*** 0.294*** 0.331***
(0.044) (0.032) (0.035) (0.051)

LongtermIll −0.651*** −0.619*** −0.857*** −0.732***
(0.029) (0.021) (0.013) (0.015)

Ln_Income 0.020** 0.062***
(0.010) (0.007)

HighIncome 0.148*** 0.130***
(0.030) (0.023)

HighIncome*LongtermIll 0.260*** 0.191***
(0.039) (0.029)

Inc_dec_2 −0.049*** −0.015**
(0.008) (0.006)

Inc_dec_3 −0.050*** 0.135***
(0.008) (0.010)

Inc_dec_4 0.169*** 0.162***
(0.015) (0.015)

Inc_dec_5 0.008 0.204***
(0.022) (0.019)

Inc_dec_6 0.066** 0.257***
(0.029) (0.023)

Inc_dec_7 0.241*** 0.355***
(0.034) (0.029)

Inc_dec_8 0.208*** 0.381***
(0.039) (0.031)

Inc_dec_9 0.207*** 0.413***
(0.046) (0.035)

Inc_dec_10 0.316*** 0.447***
(0.055) (0.037)

Inc_dec_2*Longterm_Ill 0.219*** 0.082***
(0.005) (0.003)

Inc_dec_3*Longterm_Ill 0.231*** 0.107***
(0.006) (0.008)

Inc_dec_4*Longterm_Ill 0.073*** 0.169***
(0.007) (0.011)

Inc_dec_5*Longterm_Ill 0.271*** 0.173***
(0.009) (0.011)

Inc_dec_6*Longterm_Ill 0.397*** 0.139***
(0.007) (0.013)

Inc_dec_7*Longterm_Ill 0.331*** 0.165***
(0.010) (0.013)

Inc_dec_8*Longterm_Ill 0.529*** 0.303***
(0.011) (0.014)

Inc_dec_9*Longterm_Ill 0.538*** 0.359***
(0.009) (0.013)

Inc_dec_10*Longterm_Ill 0.492*** 0.464***
(0.011) (0.012)
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plus the decile interacted coefficient as the nominator. These ratios are more stable 
and less subject to measurement errors in the coefficient of income on life satisfaction.

7. Findings

Our findings on the positive effect of long-term illness on the income/life satis-
faction gradient seem to contradict those of Finkelstein et al. (2009). A deeper look 
at the difference between the two studies may reconcile this apparent contrast. We 
focus on long-term illness rather than on the number of reported pathologies or on 
specific pathologies. Therefore, our variable is a sharper measure of the permanent 
income requirement necessary to tackle a long-term health problem. Furthermore, 
our sample includes 20 European countries and not only the United Kingdom, 
and respondents are individuals with or without health insurance as opposed to 
only those with health insurance. We also observe that the positive effect tends to 
be significant, especially in countries with higher out-of-pocket health expendi-
ture, for individuals not having private insurance, or for those reporting difficulties 
accessing care owing to waiting times and high costs. By discriminating within 
the subsample of individuals reporting long-term illnesses between those with and 
without private insurance (or difficulties accessing care because of high costs), we 
directly test the rationale advocated in the literature for the higher utility of income 
for the elderly. Our findings confirm the validity of this rationale.

8. concLusions

The new technological advancements leading to the creation of powerful 
drugs that can extend life expectancy coupled with the reduction in the coverage 
of health needs in reformed welfare systems open an era in which the provision of 

Variables

Long-Term Care Insurance (LTCI)

High Income Income Deciles

No LTCI LTCI No LTCI LTCI
PartnerInHouse 0.464*** 0.463*** 0.446*** 0.443***

(0.027) (0.019) (0.048) (0.032)
Sibling 0.137*** 0.125*** 0.141** 0.133***

(0.036) (0.029) (0.048) (0.035)
Country fixed effects Yes Yes Yes Yes
Wave fixed effects Yes Yes Yes Yes
Constant 6.919*** 6.604*** 7.076*** 7.015***

(0.183) (0.084) (0.138) (0.118)
Observations 24,003 49,318 24,003 49,318
R2 0.171 0.198 0.174 0.199

Note: Robust standard errors in parentheses. Omitted benchmark: Male, no education, 50–59 
age class, other job status, 1st decile for income decile model. Waves 5 and 6 only, no data available for 
Long-term care insurance in wave 4.

***p < 0.01; ** p < 0.05.

TABLE 4   
(continued)
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health services is both more precious and less universal. Our research hypothesis 
is that in this modified framework, the importance of income for life satisfaction 
is much higher for the elderly who experience long-term illnesses, especially those 
facing access barriers (in terms of money, waiting times, or expensive migration 
toward regions with higher health quality).

The evidence presented in this paper does not reject this hypothesis. The econo-
metric results on the determinants of life satisfaction in the SHARE sample, including 
three waves and 20 countries, show that equivalent household income has a stronger 
association with subjective wellbeing for individuals reporting at least one long-term 
illness, with a significantly higher effect for those declaring above mean unmet needs 
for medical treatment. In this study, we examine the difference in the income–life sat-
isfaction relationship between (long-term) ill and non-ill from different angles, that is, 
focusing on earning a high income (above the top 30 percent income threshold) or, 
alternatively, not imposing a functional form on income and examining the impact of 
dummies for each income decile for those reporting/not reporting long-term illnesses.

The results presented in this paper stimulate reflection on the policy side. If  
our findings hide a causality nexus, the implication is the growing relevance of 
healthcare coverage and, therefore, the increasingly higher value of health expen-
diture for ageing societies. Further research should thus investigate the observed 
difference in the value of money when the long-term ill could be differently satis-
fied by full coverage by NHSs or private health insurance models conditional on 
income distribution and the preferences of individuals in different countries.
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