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Formáli 

Verkefni þetta er meistararitgerð í heilsuhagfræði og er vægi hennar 30 ECTS einingar. 

Leiðbeinendur mínir voru Tinna Laufey Ásgeirsdóttir, doktor í hagfræði og prófessor við 

Hagfræðideild Háskóla Íslands og Þórhildur Ólafsdóttir doktor í hagfræði. Ég vil þakka 

þeim fyrir góða leiðsögn og samvinnu. Ég vil einnig þakka starfsfólki Swiss Household 

Panel fyrir góðar ábendingar og ráð1. Dætrum mínum vil ég þakka tillitsemi og að lokum 

vil ég þakka eiginmanni mínum fyrir ómetanlegan stuðning og ráðgjöf.  

 

 

 

                                                        
1 This study has been realized using the data collected by the Swiss Household Panel (SHP), which 

is based at the Swiss Centre of Expertise in the Social Sciences FORS. The project is supported by 

the Swiss National Science Foundation. 
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Abstract 

Rising health-care costs place the spotlight on the challenge of efficient resource 

allocation within health-care systems, as well as on efficiency comparisons between 

health care and other uses of resources. An essential part of tackling this problem is 

knowledge of the monetary values individuals put on different health states, but this can 

be achieved by using the compensating income variation method.  

We estimated the value of four sub-optimal health conditions: headache, backache, 

sleep problems and chronic illness. The estimates were based on data from the Swiss 

Household Panel, which is a national annual survey conducted since 1999 with 

information on living conditions and societal change. The rich set of variables in the data 

enabled the exploration of the robustness of the results across many dimensions. We 

estimated three different models: Ordinary Least Squares, Fixed Effects and two-stage 

least squares using mother’s education as an instrument. The data furthermore 

facilitated exploration of adaption, severity and contained two different well-being 

measures, allowing for comparisons of results across well-being proxies used. 

All four sub-optimal health conditions had a significant negative association with life 

satisfaction, with substantial measured compensating income variation, especially for the 

higher levels of severity. Sleep problems showed the highest compensating income 

variation of the four sub-optimal health conditions. The fixed effects, and especially 

instrumented models, generally showed lower compensating income variation for the 

health conditions compared with earlier studies.  

This study adds to the growing literature on the use of compensating income variation 

in health and may thus help shed further light on the value individuals put on different 

health states and thereby aid in efficient resource allocation in health care. 
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1  Introduction 

Health-care costs are rising in the Western World. Naturally, this amplifies one of the 

central challenges within any health-care system; that of an efficient resource allocation. 

An essential part of tackling this problem is knowledge of the value individuals put on 

different health states in addition to analyzing the more easily measured costs and 

benefits of health interventions, namely medical expenses and changes in productivity. 

The relief from suffering related to various health interventions is likely to weigh quite 

heavily in many cost-benefit or cost-utility analyses within health-care systems, leaving 

studies that exclude or miscalculate such benefits severely biased. Furthermore, the 

increasing allocation of resources to health care highlights the importance of efficiency 

comparisons, not only within health-care systems, but also between health care and 

other uses of resources. For such analyses, the value of suffering, calculated as health-

related quality of life (HRQoL), will not suffice as that does not allow for comparisons to 

other non-health-related desiderata. For such comparisons, monetary values of health 

states are needed.   

One method to determine the value of health improvements is to calculate the 

willingness to pay (WTP) for health benefits, that is, to estimate how much money 

individuals are willing to give up or spend in exchange for relieve from a given health 

condition. Studies that try to determine the monetary value that individuals place on 

specific health states or improvements are scarce as there are several methodological 

limitations to the measures traditionally used for this purpose. This has led researchers 

to focus largely on non-monetary measures such as HRQoL, and subsequently limit 

efficiency evaluations to cost-effectiveness analyses that then act mainly as prioritization 

mechanism within health systems, rather than cost-benefit analyses that allow for 

evaluation of efficiency in general. 

One method that has been used to calculate WTP is the hedonic-wage method, which 

attempts to calculate how much additional money a worker has to be paid for taking on 

a riskier job. Appropriate natural experiments that allow for the use of this method can 

only be applied to a very limited number of health conditions. Another method consists 

of direct questions that ask individuals how much they are willing to pay to avoid certain 
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health conditions, and thus individuals are confronted with hypothetical situations of 

which they may have no personal experience and might find difficult to understand. 

Causes of biases within those methods have furthermore been highlighted in the 

literature (Harris, Driver, & McLaughlin, 1989). 

A different approach to calculate willingness to pay for health improvements, the 

compensating income variation (CIV) method, addresses some of those problems.  

The CIV method uses the statistical association between income and health on one hand, 

and income and well-being on the other, to generate an implied trade-off between 

income and health from an empirical life-satisfaction equation. The method is firmly 

rooted in economic theory (Hicks, 1939) and has been used to estimate the monetary 

value of various non-marketed goods, although it is only recently that economists have 

started using this approach to estimate monetary values of health conditions. 

Applications to health include migraine in Netherlands (Groot & Maassen van den Brink, 

2004) cardiac disease in Britain (Groot & Maassen van den Brink, 2006) chronic pain in 

Australia, the United States and Germany (Ferrer-i-Carbonell & van Praag, 2002; 

McNamee & Mendolia, 2014; Ólafsdóttir, Ásgeirsdóttir, & Norton, 2017) and a few 

studies examining a set of different health problems and diseases in Iceland and the 

United Kingdom (Asgeirsdottir, Birgisdottir, Ólafsdóttir, & Olafsson, 2017; Powdthavee & 

van den Berg, 2011; Howley, 2017). Research using this methodology is thus still in its 

infancy and represents a loose patchwork of results that need to be filled in with analyses 

on different health conditions across different social, economic, and institutional settings. 

A full picture is especially important when comparing possible utilizations of resources, 

and where results for multiple health conditions are required. Such a full set of results 

has over the years been emerging for other measures of HRQoL but is still needed in the 

case of measures of WTP for health improvements. The utilization of the CIV method may 

provide this opportunity.  

A benefit of the CIV is that the method is not costly as it can be applied to already 

available data. It uses individual responses to questions about quality of life as well as 

health and household income. The information from the responses are used for the direct 

estimation of a life-satisfaction equation. The estimation results are then used to 

calculate the income-health trade-off that keeps quality of life constant. The CIV 

represents the monetary compensation needed by an individual with a sub-optimal 
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health condition to have the same level of well-being as an individual without that health 

condition.  

Panel data are well suited for such estimations as it allows for the use of fixed effects 

(FE) models, accounting for presence of individual unobserved heterogeneity. The Swiss 

Household Panel (SHP) is an example of such panel data. Calculating CIV for sub-optimal 

health conditions using data from Switzerland would add to the existing literature about 

this method and about sub-optimal health conditions that have been analyzed in 

different context. This is a field in which a full picture emerges with each new study 

providing a piece to the puzzle. The results could also be of interest within the health-

care sector in Switzerland, where health-care spending as a share of GDP per capita is the 

second highest among OECD countries.  

The aim of this study is to calculate CIVs for four health conditions using data from 

SHP. The four health conditions are: back problems, difficulty sleeping or insomnia, 

headaches or facial pains, and chronic illness. These sub-optimal health conditions affect 

well-being, impose limitations on activities and cause a loss of productivity because of 

sick leave and diminished capability for work (Bergh, Baigi, Månsson, Mattsson, & 

Marklund, 2007; Wieser et al., 2011; Stovner et al., 2007; Sivertsen, Øverland, Bjorvatn, 

Maeland, & Mykletun, 2009). It is reasonable to assume that the economic costs of those 

health conditions, both for the individuals themselves and for the society as a whole, are 

substantial. Previous research has found negative effects on well-being for individuals 

suffering from headache and migraine (Groot & Maassen van den Brink, 2004), chronic 

pain (Ferrer-i-Carbonell & van Praag, 2002; McNamee & Mendolia, 2014; Ólafsdóttir et 

al., 2017) and backache (Asgeirsdottir et al., 2017). To our knowledge CIV has not been 

calculated for sleep problems before, and for none of those conditions within the Swiss 

context.  

Due to our use of individual-level panel data with a rich set of variables over a period 

of 12 years, we can explore the sensitivity of our results in numerous ways. Specifically, 

this can be done in more details than previous researchers have been able to do with 

more limited set of data.  First, we calculate and compare the CIVs using Ordinary Least 

Squares (OLS) and FE models and then by using two-stage least squares (2SLS) models 

with mother’s education as an instrument for income to account for the potential 

endogeneity in income.  Second, we measure sensitivity of the CIV result to the well-being 
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proxy used by using two different well-being measures: life satisfaction and the 

Satisfaction with Life (SWL) Scale. Third, we investigate whether adaption to the four sub-

optimal health conditions affects reported life satisfaction, and fourth, we explore the 

sensitivity of the CIVs to the severity of the health condition.  The results for women and 

men are generated separately allowing us to explore gender differences in CIVs of the 

sub-optimal health conditions. Results for the full sample are available upon request. 
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2 Data and methods 

2.1 Data 
The SHP data is a national representative annual survey conducted since 1999 and 

includes seventeen waves with information on living conditions and societal change in 

Switzerland. All individuals aged 14 or older (living in the household) are eligible to 

answer the individual questionnaire. A total of 22,239 individuals completed at least one 

individual questionnaire in the SHP in the period 1999-2015. The SHP is comprised of 

three samples drawn by the Swiss Federal Statistical Office: the SHP_I, the SHP_II and the 

SHP_III2.  During the course of the panel, new household members are included in the 

SHP, and some households split up and form two new households with both remaining 

in the study. The sample includes 4,698 additional individuals besides the individuals who 

participated in the original samples, SHP_I - SHP_III (Voorpostel et al., 2016). The survey 

is conducted annually from September to February by Institut de recherches 

économiques et sociales (M.I.S. Trend), using the computer assisted telephone interview 

technique (CATI). Survey attrition in the SHP is moderate concerning demographic and 

socio-economic variables (Voorpostel & Lipps, 2011), and the non-response bias is 

relatively low (Lipps, 2006) but weights are available within the data to account for biases 

due to systematic attrition based on key observables. Since 2008 the SHP has been 

integrated into the Swiss Centre of Expertise in the Social Sciences (FORS) hosted by the 

University of Lausanne. It is funded by the Swiss National Science Foundation. We use 

waves 6 (2004) to 17 (2015), as they included the variables we need to calculate CIV for 

the four health conditions examined.  The original sample of the twelve waves consisted 

of 95,296 observations and 18,842 individuals. We dropped observations with missing 

values on dependent and independent variables. Our final sample consisted of 87,804 

                                                        
2 SHP_I contained 5,074 households and 7,799 individuals selected in 1999 and interviewed for the first 

time that year, SHP_II contained 2,538 households and 3,654 individuals interviewed for the first time in 

2004 and SHP_III contained 3,988 households and 6,088 individuals interviewed for the first time in 2013 

(Voorpostel et al., 2016) 
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observations on 18,043 individuals. The size of the sample for each analysis then depends 

on the number of missing values for the health condition being examined.  

Well-being is measured with a question about satisfaction with life in general. The 

question is on an 11-point scale and the respondents are asked the following question: In 

general, how satisfied are you with your life if 0 means "not at all satisfied" and 10 means 

"completely satisfied"? As expected the distribution of life satisfaction over the sample is 

highly skewed to the right with an average level of 8.05, which is slightly higher than the 

level reported by Groot and van den Brink (2004). 

Figures A1 – A8 in the Appendix show the distribution of life satisfaction for the four 

sub-optimal health conditions for women and men separately. The distributions are all 

highly skewed to the right. As can be expected, individuals report gradually lower life 

satisfaction with severity of the health condition. Individuals who suffered from sub-

optimal health conditions experienced less life satisfaction, which further decreased with 

greater severity of the health problem in question.  

In addition to the question on life satisfaction in general, waves 14 and 17 include four 

other questions on life satisfaction. Together with the question on general life 

satisfaction, these five questions form the Satisfaction with Life (SWL) Scale (Diener, 

Emmons, Larsen, & Griffin, 1985). Conventionally each question has seven response 

options that range from 1 to 7. The total SWL is defined as the sum of the responses to 

all five questions, and thus ranges between 5 and 35 (Diener et al., 1985). In SHP, the  

SWL questions differ from the conventional SWL scale since they are all on the 11 point 

scale explained above with values from 0 to 10 (Voorpostel et al., 2016). Here, the total 

SWL variable is thus in the range of 0 to 50. 

The question regarding headaches or facial pains, bad back problems and difficulty 

sleeping or insomnia, is formulated in the following way: “During the last 4 weeks, have 

you suffered from any of the following disorders or health problems?” The response 

options which are listed for each of the conditions separately are: “not at all”, 

“somewhat” and “very much”. As respondents have three answer options to the question 

we can examine whether CIVs are sensitive to the severity of the health problems at hand. 

The chronic illness variable is derived from answers to the question of whether 

respondents suffer from (have) any chronic (long standing) illness or health condition. 

Respondents answered either yes or no.   
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Household income is yearly household income equivalized according to a modified 

OECD scale (Voorpostel et al., 2016). We use the log of income in our estimations to 

account for diminishing marginal utility of income (Layard, Nickell, & Mayraz, 2008), and 

to prevent inflation from affecting the results, the income variable was CPI-adjusted to 

2015 price levels. We convert the results to US dollars to facilitate comparison with other 

studies and use the average exchange rate from 2015 of one US dollar equaling CHF 0.963 

(Board of Governors of the Federal Reserve System (U.S.), 2015). 

Other control variables are years of education based on the International Standard 

Classification of Education (ISCED classification scheme), age, marital status, labor-force 

status, wave dummy, degree of urbanization and number of children. We include age in 

5-year ranges, as previous research suggests that it is important to include age in the 

model in a flexible form (Blanchflower & Oswald, 2008). Table 1 shows means and 

standard deviations of continuous variables and percentage distributions of dummy 

variables used in the study. 
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Table 1 Summary statistics  

 Women Men 
Variable Mean SD Mean SD 
SWL 38.377 6.537 38.298 6.099 

Life satisfaction 8.044 1.450 8.052 1.372 
Yearly income in CHF 70,260a 63,282 77,837a 56,603 

Back problems% 
 

   
   Not at all (base) 50.0  58.7  
   Somewhat 36.8  33.3  
   Very much 13.2  8.0  
Headache% 

 
   

   Not at all (base) 60.3  73.3  
   Somewhat 30.0  22.8  
   Very much 9.7  3.9  
Sleep problems% 

 
   

   Not at all (base) 59.5  70.9  
   Somewhat 29.1  23.1  
   Very much 11.4  6.0  
Chronic illness% 

 
   

   No (base) 63.6  66.0  
   Yes 36.4  34.0  
Age 47.820 18.566 46.321 18.756 
Civil status% 

 
   

   Single, never married (base) 28,6  33.1  
   Married 52.1  56.6  
   Separated 1.5  1.4  
   Divorced 10.2  6.6  
   Widower/widow 7.4  2.1  
   Registered partnership 0.19  0.2  
   Dissolved partnership 0.01  0  
Urbanization% 

 
   

  Highly and moderately urbanized 
        centers (base) 

61.4  59.8  

   Small urbanized centers 9.2  9.7  
   Communes of urbanized centers 11.4  11.9  
   Communes of small urbanized 

         centers 
9.6  10.2  

   Communes remote from urbanized  
         centers 

8.4  8.5  

Number of children 0.641 1.013 0.661 1.010 
Work status% 

 
   

   Employed (base) 63.5  72.7  
   Unemployed 1.8  1.5  
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 Women Men 
Variable Mean SD Mean SD 
   Not in labor force 34.6  25.7  
Education in years 12.662 2.976 13.701 3.353 

Source: Swiss Household Panel (SHP) 
a Equivalent to $72,960 for women and $80,828 for men at average 2015 exchange rates.  
 

2.2 Methodology  
We follow Groot and van den Brink (2004), Asgeirsdottir et al. (2017) and Ólafsdóttir et 

al. (2017) and define an indirect well-being function (W) which is determined by 

household income Y, health condition H, and other individual characteristics X as  

 

  W = W(Y,H, X)  (1) 

 

Comparing an individual with a sub-optimal health condition (H=1) to an individual 

without this health condition (H=0), with no changes in income (Y) or other individual 

characteristics (X), the difference in well-being is defined as follows: 

   

 ∆W = W(Y,H = 1|X) −W(Y,H = 0|X) (2)

  

The compensating income variation (CIV) is the additional amount of income that 

leaves the individual with the same level of well-being with or without the sub-optimal 

health condition at hand so that: 

 

 W(Y + CIV|H = 1, X) = W(Y|H = 0, X) (3) 

 

We can empirically estimate equation (1) using the following estimation equation: 

 

 W23 = β5 + β6logY23 + β:H23 + ∑ α=X=,23 +
>
=?6 ε23 (4) 

 

where 𝑊BC  is life satisfaction or SWL of individual i at time t, entering the equation 

separately, and the health variable 𝐻BC  represents the sub-optimal health condition for 

individual i at time t. The	𝛼´s and 𝛽´s	are coefficients measuring the relationship between 
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the independent variables and life satisfaction and SWL.  𝜀 is the error term, assumed to 

be normally distributed, and X=,23 represent other individual characteristics, including 

person-level fixed effects when applicable. 

We can then use point estimates from equation (4) to calculate the CIV from equation 

(3). The resulting CIV is: 

 

 𝐶𝐼𝑉 = 𝑌O P𝑒𝑥𝑝 P−TU
TV
W − 1W (5) 

 

where 𝑌O  is average income.  

We estimate CIVs using individual FE, OLS and 2SLS models. We use OLS models to 

allow for comparisons of our results with those in the literature, as well as for 

comparisons between well-being measures. The FE estimator has the advantage of 

reducing biases due to individual unobserved heterogeneity. Without using FE models we 

run the risk of positive personality-traits biases when estimating the income and health 

coefficients in life-satisfaction models (Ferrer-i-Carbonell & Frijters, 2004; McNamee & 

Mendolia, 2014; Ólafsdóttir et al., 2017). However, as FE models are not possible when 

using only the two waves for which the SWL measure is available, OLS estimates are 

important to allow for comparisons to those estimates. 

We provide results from 2SLS models with mother’s education as an instrument to 

account for possible endogeneity in income.  That is, the effect of income on life 

satisfaction might be significantly understated without instrumentation and 

subsequently the derived CIV might then be biased upwards (Howley, 2017). A valid 

instrument should be correlated with income but without having an independent effect 

on life satisfaction, after conditioning on other variables. Howley (2017) used IV estimates 

in a health application of the subjective well-being method. He used parental education 

as an instrument for income and found that the estimated effect of income on life 

satisfaction more than tripled in size between OLS and the 2SLS model. The SHP data 

contains both parent's highest education level, which can be considered as instrumental 

variables for income. Testing for endogeneity reveals whether the income variable can 

be considered to be correlated with the error term. We used the Wooldridge score test 

(Wooldridge, 1995) to test the endogeneity of the income variable using both the father's 
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and mother's education as instruments and found that income is endogenous only when 

using mother's education (p-values are less than 0.0012 for all regressions). The strength 

of the instrument indicates the level of correlation with income. In order to measure the 

strength of mother's education level, we applied the F-statistic in the first stage 

regression. A low F-value indicates that the correlation of the instrument with income is 

low. An instrument is considered to be weak if the F-statistic is below 10 (Stock, Yogo, & 

Wright, 2002). The F-value of mother's education ranges from 24 to 104, suggesting that 

the mother's education is a strong instrument.  

The sensitivity of the CIV results to the well-being proxy is estimated using two 

different well-being measures: life satisfaction and SWL. Following Asgeirsdottir et al. 

(2017), we estimated our models on waves 14 and 17 using both general life satisfaction 

and SWL in order to let them serve as robustness checks to each other. Those reduced 

sample estimations are only for comparisons across well-being measures, but our main 

results using life satisfaction, are estimated with waves 6 to 17. 

We follow Oswald & Powdthavee (2008) and McNamee & Mendolia (2014), to explore 

whether life satisfaction levels adapt, to some degree, the longer the individual has 

suffered from a particular sub-optimal health condition. We looked at our four sub-

optimal health conditions through all 12 waves and created the variable 𝑃BCYZ for each 

health condition, which takes a value between zero and one as follows: 0 if no previous 

year of sub-optimal health condition in the last three years; 1/3 if one previous year of 

sub-optimal health condition in the last three years; 2/3 if two previous years of sub-

optimal health condition in the last three years; 1 if all three previous years were with 

sub-optimal health conditions. 

For example, an individual who had suffered from headache in a single previous year 

within the last three years will have the value 𝑃BCYZ = 1/3 for his or her sub-optimal 

health condition at time t.  

These variables are introduced into the model separately for each sub-optimal health 

condition and in an interaction term with the sub-optimal health condition, resulting in 

the estimation equation: 

 

W23 = β5 + β6logY23 + β:H23 + βZP23YZ + β^(H23 ∗ P23YZ) + ∑ α=X=,23
>
=?6 + ε23 (7) 
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where 𝑊BC  is self-rated life satisfaction at t, 𝐻BC  is a dummy variable with value of 1 if the 

respondent has a sub-optimal health condition at time t and 0 otherwise. 𝑃BCYZ, is thus 

the fraction of total time spent suffering from the given health condition in the last three 

years, 𝑋a,BC  represent the other individual characteristics, and ε is the error term. 

Equation (7) allows us to explore whether the health impairment impact on life 

satisfaction is less for individuals who have experienced the sub-optimal health condition 

for relatively longer periods. 

We estimated separate models for each of the four health conditions. Additionally, we 

generated results for an alternative model where controls for education and labor-

market status were excluded. The reason for excluding these variables is that their 

inclusion may result in overly controlled estimates of the relationship between our health 

conditions and well-being if a part of the effect of income on life satisfaction runs through 

education and labor-force status (Groot & Maassen van den Brink, 2004). On the other 

hand, both education and labor-force status can control for effects of leisure time on 

happiness. We therefore include both variables in our primary model (Groot & Maassen 

van den Brink, 2004; Asgeirsdottir et al., 2017). The results from our alternative model 

were in line with our primary model except in the case of the 2SLS estimator where the 

income coefficient was smaller in the alternative model resulting in higher CIV for the 

health conditions. Results from our alternative model are available upon request. 

We use the supplied SHP weights where possible to account for the complex 

multistage probability survey design. We were not able to use sampling weights in FE-

models but it should be pointed out that other models yielded similar results with and 

without weights, and thus this exclusion is of limited concern. For ease of comparison 

between models, we thus report unweighted results in the results tables but provide 

results from weighted regressions in Tables A1 and A2 in the Appendix. Standard errors 

were clustered on the individual. All analyses were conducted using the Stata 14 

software.  
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3 Results  

Table 2 shows the point estimates for the key variables of interest: household income 

and dummies for the four sub-optimal health conditions and the corresponding CIVs, 

using OLS, FE and 2SLS estimators.  The point estimates of interest were significant in all 

of these models (p < 0.1), with most being highly significant (p < 0.01), suggesting that 

higher income is associated with greater life satisfaction and that the health problems 

impact life satisfaction in a negative way.  

Table 2 Point estimates for health conditions, income and the corresponding CIVs.  
 

OLS FE IV-2SLS  
Women Men Women Men Women Men 

Headache   
    

  Somewhat -0.170*** -0.163*** -0.036*** -0.043*** -0.177*** -0.151***  
(0.020) (0.022) (0.015) (0.016) (0.017) (0.019) 

  Very much -0.495*** -0.556*** -0.125*** -0.126*** -0.499*** -0.585***  
(0.036) (0.067) (0.025) (0.040) (0.030) (0.053) 

  Income 0.409*** 0.398*** 0.186*** 0.124*** 1.175*** 1.224***  
(0.025) (0.029) (0.021) (0.025) (0.184) (0.169) 

  CIV somewhat 37,692 40,943 15,469 33,915 11,842 10,632 
  CIV very much 171,865 245,801 70,352 142,762 38,544 49,533  

  
    

Backache   
    

  Somewhat -0.189*** -0.183*** -0.030** -0.024* -0.183*** -0.170***  
(0.018) (0.019) (0.014) (0.014) (0.016) (0.017) 

  Very much -0.659*** -0.553*** -0.086*** -0.139*** -0.658*** -0.487***  
(0.036) (0.045) (0.024) (0.030) (0.028) (0.037) 

  Income 0.395*** 0.385*** 0.187*** 0.123*** 1.073*** 1.120***  
(0.024) (0.029) (0.021) (0.025) (0.182) (0.170) 

  CIV somewhat 44,917 49,259 12,286 17,662 13,600 13,219 
  CIV very much 314,657 259,194 61,184 169,771 61,729 43,996  

  
    

Sleep problems   
   

  Somewhat -0.232*** -0.294*** -0.096*** -0.132*** -0.242*** -0.305***  
(0.019) (0.021) (0.014) (0.016) (0.016) (0.019) 

  Very much -0.841*** -0.917*** -0.382*** -0.379*** -0.842*** -0.876***  
(0.038) (0.059) (0.028) (0.040) (0.031) (0.047) 

  Income 0.396*** 0.380*** 0.187*** 0.121*** 0.992*** 1.169*** 
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 OLS FE IV-2SLS 
 Women Men Women Men Women Men 
        

(0.024) (0.028) (0.021) (0.025) (0.181) (0.168) 
  CIV somewhat 60,166 94,357 48,818 160,391 20,189 24,054 
  CIV very much 536,356 819,498 491,232 1,787,524 97,550 90,165  

  
    

Chronic illness   
   

  With -0.388*** -0.328*** -0.064*** -0.035*** -0.391** -0.328***  
(0.023) (0.024) (0.017) (0.018) (0.016) (0.017) 

  Income 0.407*** 0.400*** 0.186*** 0.124*** 1.168*** 1.268***  
(0.025) (0.029) (0.021) (0.025) (0.183) (0.170) 

  CIV  116,747 102,792 29,811 26,154 28,992 23,862 
Source: Swiss Household Panel (SHP) 
The models include controls for age, age squared, marital status, the degree of urbanization where the 
individual resides, the number of children in the household, education, labor-market status and year 
dummies. *** p < 0.01, ** p < 0.05, * p < 0.10. 
CIVs are reported in USD per year: 1USD= 0.963CHF. Results are unweighted. Weighted results are in 
Appendix. Standard errors (in parentheses) are clustered on individuals. 
 

Comparing the three models, the FE estimator generates the lowest point estimates 

on key variables. This is not unexpected and is in line with previous research, and it 

highlights the positive personal traits bias in OLS models. The FE estimator should on the 

other hand take into account if a person is pessimistic and tends to over-report health 

problems (McNamee & Mendolia, 2014). Comparing CIV between the three models, FE 

and IV-SLS generally show the lowest CIVs apart from severe sleep problems where the 

highest CIV comes from the FE-models. Severe sleep problems have the highest CIVs 

among the four health conditions explored. The lowest CIVs are found for moderate back- 

and headache. Generally, the CIVs for a moderate health conditions are about 5-10 times 

lower than the CIV for severe health conditions. Chronic illness does not have two levels 

of severity, and the resulting CIV values are therefore not fully comparable with other 

health conditions in this study. The gender difference in CIV is not substantial in the OLS 

and IV-SLS models, but in the FE model there is a considerable difference. Specifically, the 

CIV for sleep problems is much higher for men than women, especially for severe sleep 

problems. Severe head- and backache also show considerable gender difference in the FE 

model, again with higher CIV in the case of men. To explain the results in Table 2, we can 

take headache as an example. FE estimates for women suggest that suffering from severe 

headache is associated with a reduction of life satisfaction by 0.125, and for an individual 
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to be equally well off with severe headache as without it, she would need to be 

compensated with an annual amount of CHF 67,749, which is little less than average 

annual income for women. 

When using mother’s education as an instrumental variable, we can see from Table 2, 

columns 5 and 6 that the coefficient for the income variable is considerably larger than 

the corresponding coefficient in the OLS and FE specification. The estimated effect of 

income on life satisfaction is approximately 2.5 to 3 times larger when we apply an 

instrumental variable for income compared to the OLS estimates. This is in line with the 

results reported by Howley (2017). The difference in the income coefficient is even 

greater when compared to the FE estimates. 

In order to test the sensitivity of the results to the well-being measures used, we used 

data from waves 14 and 17. In Table 3 we show a comparison of results by well-being 

proxy and also between different panel lengths when using life satisfaction as a proxy for 

well-being. There is little difference in the results when using all twelve waves compared 

to using only waves 14 and 17. There is a slight difference in the income coefficient and 

CIVs, but that is likely to be the result of higher average income in waves 14 and 17 

compared to all the waves combined. Using SWL as a well-being measure causes the point 

estimates to become substantially larger in general, due to the scaling effect caused by 

the different well-being variables. This effect is stronger on the income coefficient than 

the health coefficients, resulting in lower CIVs compared to using life satisfaction as a 

dependent variable. This is in line with Asgeirsdottir et al. (2017) where they compared 

SWL and happiness as well-being measures.  As can be seen in Table 3 the ranking of CIV 

is the same across well-being measures and samples. For example, sleep problems 

consistently show the largest reduction in well-being.   

Tables 2 and 3 show that CIV is sensitive to the severity of the health problems. As can 

be expected, a higher amount is needed to compensate individuals how suffer more than 

is needed to compensate those who suffer less. 
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Table 3 Comparing life satisfaction measures 

 Life satisfaction 
 waves 6-17 OLS 

Life satisfaction  
waves 14 and 17 OLS 

SWL 
Waves 14 and 17 OLS 

 Women Men Women Men Women Men 
Headache       

  Somewhat -0.170*** -0.163*** -0.166*** -0.160*** -0.960*** -0.830*** 
 (0.020) (0.022) (0.032) (0.035) (0.150) (0.161) 
  Very much -0.495*** -0.556*** -0.492*** -0.494*** -2.583*** -2.208*** 
 (0.036) (0.067) (0.062) (0.101) (0.273) (0.435) 
  Income 0.409*** 0.398*** 0.382*** 0.375*** 2.313*** 2.344*** 
 (0.025) (0.029) (0.035) (0.042) (0.173) (0.193) 
  CIV somewhat 37,692 40,943 41,040 43,772 38,706 35,054 
  CIV very much 171,865 245,801 197,366 225,107 154,602 129,100 
       

Backache       

  Somewhat -0.189*** -0.183*** -0.145*** -0.213*** -0.909*** -0.984*** 
 (0.018) (0.019) (0.030) (0.031) (0.139) (0.144) 
  Very much -0.659*** -0.553*** -0.598*** -0.622*** -2.996*** -2.819*** 
 (0.036) (0.045) (0.056) (0.071) (0.251) (0.315) 
  Income 0.395*** 0.385*** 0.366*** 0.359*** 2.225*** 2.275*** 
 (0.024) (0.029) (0.035) (0.042) (0.170) (0.192) 
  CIV somewhat 44,917 49,259 36,539 66,669 37,977 44,645 
  CIV very much 314,657 259,194 309,870 383,510 214,007 202,408 
       

Sleep problems       

  Somewhat -0.232*** -0.294*** -0.239*** -0.247*** -1.243*** -1.187*** 
 (0.019) (0.021) (0.031) (0.035) (0.146) (0.156) 
  Very much -0.841*** -0.917*** -0.855*** -0.854*** -3.693*** -4.017*** 
 (0.038) (0.059) (0.056) (0.083) (0.244) (0.371) 
  Income 0.396*** 0.380*** 0.376*** 0.366*** 2.284*** 2.304*** 
 (0.024) (0.028) (0.034) (0.041) (0.168) (0.189) 
  CIV somewhat 57,940 94,357 66,880 79,587 54,371 55,627 
  CIV very much 536,356 819,498 647,952 768,561 303,698 389,324 
       

Chronic illness       

  With -0.388*** -0.328*** -0.397*** -0.347*** -1.836*** -1.506*** 
 (0.023) (0.024) (0.032) (0.035) (0.152) (0.160) 
  Income 0.407*** 0.400*** 0.377*** 0.377*** 2.273*** 2.358*** 
 (0.025) (0.029) (0.035) (0.041) (0.173) (0.191) 
  CIV  116,747 102,792 140,811 124,660 93,474 73,738 

Source: Swiss Household Panel (SHP) 
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The models include controls for age, age squared, marital status, the degree of urbanization where the 
individual resides, the number of children in the household, education, labor-market status and year 
dummies. SWL is the Satisfaction with Life Scale. *** p < 0,01, ** p < 0,05, * p < 0,10.  
CIVs are reported in USD per year: USD 1 = CHF 0.963. Results are unweighted. Weighted results are in 
Appendix. Standard errors (in parentheses) are clustered on individuals. 
 

The resulting estimates of key variable coefficients were in line with what is commonly 

observed in the literature (Dolan, Peasgood, & White, 2008). Age groups were mostly 

negatively related to life satisfaction, but age squared has a positive relationship. The 

variables that showed generally the lowest level of significance were education and 

urbanization. Our results indicated that own education level does not play an important 

role in life satisfaction, which is in line with previous research that show a weak 

relationship between own education levels and life satisfaction (Dolan et al., 2008).  

Finally, we estimate Equation (7) to observe whether people with health problems at 

the present time and in prior time periods exhibit adaptation to their condition. Results 

from the estimation are reported in Table 4 below. In line with the findings of Oswald and 

Powdthavee (2008), we see from Table 4 that the impact of severe sleep problems on life 

satisfaction for women with no prior problems in the FE regression is -0.562. More serious 

sleep problems thus lead to lower life satisfaction as expected. If a woman has suffered 

from sleep problems in one of the three previous years, the combined life satisfaction 

penalty would be -0.562 + (-0.125/3) + (0.257/3) = -0.518. In the case where a woman has 

suffered from the problems in two of the past three years, the total life satisfaction 

penalty would be -0.562 + (-0.125(2/3)) + (0.257(2/3)) = -0.474, and if a woman has been 

suffering from the condition in the past three years, the combined impact on life 

satisfaction would be -0.562 + (-0.125) + 0.257 = -0.430. The FE model thus shows 

adaption of around 23.5% for a woman with severe sleep problems for the past three 

years, and the longer a woman has been suffering from severe sleep problems, the 

smaller the impact on life satisfaction. 

We also see from Table 4 that many cases do not show adaption. For example, the 

impact of moderate sleep problems on life satisfaction for men in the OLS regression is  

-0.274. For a man who has had moderate sleep problems for the past three years, the 

impact on life satisfaction is -0.401. There is an additional factor of 0.300 from the 

interaction term if the man has had moderate sleep problems. Thus, the total impact of 

moderate sleep problem on life satisfaction for this particular individual is  
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-0.375 = -0.274 + (-0.401) + 0.300, which does not suggest adaption, on the contrary, this 

suggests that the impact on well-being is exaggerated with time. 

Table 4 Adaption. Point estimates 

                 OLS                FE 
 Women Men Women Men 
Headache     

  Somewhat -0.130*** -0.170*** 0.027 -0.065** 
 (0.040) (0.042) (0.030) (0.032) 

  Very much -0.358*** -0.395*** -0.001 -0.141 
 (0.083) (0.143) (0.072) (0.112) 
  Past headache 
  (form t-1 to t-3) -0.271*** -0.214*** 0.022 -0.084* 
 (0.052) (0.056) (0.047) (0.049) 
  Somewhat * Past headache 
  (form t-1 to t-3) 0.125* 0.220*** -0.076 0.123** 

 (0.071) (0.082) (0.054) (0.058) 

  Very much * Past headache 
  (form t-1 to t-3) -0.027 -0.092 -0.196* 0.163 

 (0.142) (0.252) (0.102) (0.146) 
  Income 0.367*** 0.348*** 0.168*** 0.170*** 
 (0.034) (0.042) (0.031) (0.034) 
     

Backache     

  Somewhat -0.090** -0.149*** -0.014 -0.062** 
 (0.038) (0.038) (0.029) (0.027) 
  Very much -0.326*** -0.313*** -0.061 -0.072 
 (0.088) (0.111) (0.075) (0.080) 
  Past backache 
  (form t-1 to t-3) -0.287*** -0.339*** 0.008 -0.119*** 
 (0.048) (0.053) (0.042) (0.043) 
  Somewhat * Past backache 
  (form t-1 to t-3)  0.033 0.157** -0.016 0.085* 

 (0.066) (0.072) (0.050) (0.050) 
  Very much * Past backache 
  (form t-1 to t-3) -0.224* -0.058 -0.009 0.008 

 (0.124) (0.165) (0.099) (0.105) 
  Income 0.340*** 0.332*** 0.170*** 0.104*** 
 (0.033) (0.042) (0.031) (0.034) 
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                 OLS                 FE 
 Women Men Women Men 
     
Sleep problems     
  Somewhat -0.258*** -0.274*** -0.132*** -0.137*** 
 (0.037) (0.039) (0.031) (0.032) 
  Very much -0.968*** -0.738*** -0.562*** -0.351*** 
 (0.104) (0.151) (0.086) (0.124) 
  Past sleep problems 
  (form t-1 to t-3) -0.421*** -0.401*** -0.125*** -0.056 
 (0.048) (0.057) (0.045) (0.052) 
  Somewhat * Past sleep 
  problems (form t-1 to t-3) 0.346*** 0.300*** 0.100* 0.001 

 (0.070) (0.084) (0.053) (0.064) 
  Very much * Past sleep 
  problems (form t-1 to t-3) 0.422*** 0.151 0.257* -0.006 

 (0.143) (0.212) (0.111) (0.157) 
  Income 0.352*** 0.332*** 0.169*** 0.105*** 
 (0.032) (0.041) (0.030) (0.033) 
     

Chronic illness     

  with -0.232*** -0.135*** -0.042 -0.102*** 
 (0.042) (0.045) (0.033) (0.035) 
  Past chronic illness 
  (form t-1 to t-3) -0.338*** -0.350*** 0.040 -0.136*** 
 (0.054) (0.057) (0.050) (0.051) 
  With * Past chronic illness 
  (form t-1 to t-3) 0.029 0.024 -0.014 0.153** 

 (0.082) (0.089) (0.062) (0.063) 
  Income 0.357*** 0.342*** 0.169*** 0.100*** 
 (0.034) (0.041) (0.031) (0.034) 

Source: Swiss Household Panel (SHP) 
The models include controls for age, age squared, marital status, the degree of urbanization where the 
individual resides, the number of children in the household, education, labor-market status and year 
dummies. *** p < 0,01, ** p < 0,05, * p < 0,10. Standard errors (in parentheses) are robust. 
 

As can be seen from Table 4, men and women exhibit adaption to different sub-

optimal health conditions. Men adapt to moderate headache in the OLS and FE 

regressions and to severe headache in FE regression, although results are not statistically 

significant in this case. They also adapt to chronic illness in the FE regression. Women 

show adaption for severe sleep problems in OLS and FE regressions. 
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4 Discussion 

This study examines the relationship between four health conditions, income and life 

satisfaction in Switzerland, using the CIV method. The CIV method has shown to have 

some advantage over other existing methods used to calculate the value individuals put 

on different health states. The method is inexpensive and can be used on already existing 

data. 

We used individual-level panel data from SHP with a rich set of variables over a period 

of 12 years, which enabled the exploration of the robustness of our results across more 

dimensions than previous researchers have been able to do because of data limitations. 

We compared three models in the calculation of CIVs: OLS, FE and 2SLS using mother’s 

education as an instrumental variable. The data also contained two different well-being 

measures, allowing for comparisons of results across well-being proxies used. Those 

robustness checks are important given that the use of the method within health is in its 

infancy. We also investigated whether adaption to the four sub-optimal health conditions 

impacted life satisfaction. Finally, three of the four sub-optimal health conditions have 

two stages of severity, which allowed us to explore the sensitivity of CIV to the 

seriousness of the health condition. 

The OLS model generally produced higher CIV values than the other two models, with 

the exception of moderate and severe sleep problems for men where the FE model 

showed the highest CIV of the three models for. The relatively higher CIV estimates from 

OLS models than the FE and 2SLS is not unexpected and is in line with previous research. 

Comparing the health conditions, CIV values were highest for sleep problems but the CIV 

values for backache, headache and chronic illness were similar. To our knowledge CIVs 

for sleep problems have not been estimated before. Severe sleep problems show very 

high CIVs especially for men in OLS and FE models. In some other studies mental illness 

has been estimated to have the largest CIV when compared with a variety of other 

diseases (Asgeirsdottir et al., 2017; Powdthavee & van den Berg, 2011). One explanation 

for high CIV for sleep problems might be found in links between mental health and sleep 

disorders (Ford & Kamerow, 1989). Such explanations could be explored in future studies. 

Similarly, as gender differences were greatest in the case of sleep problems, gendered 

explanations could be explored, such as differing roles of men and women in caring for 
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small children. In our study the income coefficients of the sub-optimal health conditions 

were relatively stable within the models suggesting that the variation in CIV for the 

different health conditions is mainly driven by the variation in the health condition 

coefficients. 

When comparing our results to other research it has to be kept in mind that most other 

studies generally only have a single level of severity so that the results of other studies 

might not be fully comparable. Another important point to consider when comparing CIVs 

is yearly average income. In the literature, CIV estimates are calculated using data from 

different countries with different average income and Switzerland has comparatively high 

average income. 

Asgeirsdottir et al. (2017) included chronic back pain as one of the conditions in their 

study and estimated a CIV of $157,299 using SWL as a well-being proxy. In our study we 

estimated a CIV in the range from $37,977 to $214,007 for women, depending on 

severity, and from $44,645 to $202,408, for men, using the SWL well-being proxy and two 

waves of the data.  These results are in a similar range as the findings from Asgeirsdottir 

et al (2017), but when we used the whole sample and the FE and 2SLS models we got 

much lower CIV for backache both for men and women (see Table 2). This suggests the 

CIV for backache may be overestimated in our study when using the OLS model and only 

two waves of data, and that his may also be the case in the study by Asgeirsdottir et al. 

(2017). In their research, Groot and Maassen van den Brink (2004), found that the CIV 

range of severe headache and migraine was between $1,030 and $1,440 per month which 

would correspond to  $20,274 to $28,344 per year at 2015 prices, assuming their reported 

CIV corresponds to 1993 price levels (U.S. Bureau of Labor Statistics,  2015): Asgeirsdottir 

et al. (2017) found the CIV to be $111,497 when using level of happiness as well-being 

proxy and $116,731 when using SWL.  Our findings suggest CIV for severe headache to be 

between $38,544 (2SLS) to $171,865 (OLS) for women and from $49,533 (2SLS) to 

$245,801 (OLS) per year for men. Using SWL as well-being proxy and two waves of data, 

the CIV for severe headache is $154,602 for women and $129,100 for men which is similar 

to the findings of Asgeirsdottir et al. (2017). These results are probably overestimating 

the CIV for severe headache as our findings using 2SLS revealed much lower CIVs which 

is more in line with the results found by Groot and Maassen van den Brink (2004). The 

chronic illness variable is generated from responses to the question of whether 
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respondents suffer from (have) any chronic (long standing) illness or health condition. In 

our sample 36.4% of women answered yes to this question and 34% of the men. 

McNamee and Mendolia (2014) and Ólafsdóttir et al. (2017) studied the sub-optimal 

health condition of chronic pain, but suffering from chronic illness in our study does not 

necessarily have pain associated with the condition. This makes our chronic illness 

definition broader than the chronic pain definition. In McNamee and Mendolia (2014), 

6% of their Australian sample have chronic pain while in Ólafsdóttir et al. (2017) the 

sample consists of people older than 50 and 35.4% report to have chronic pain. The CIV 

associated with chronic pain for the complete sample in the study by McNamee and 

Mendolia (2014) is estimated around $640 per day (around $233,600 a year). That is 

about nine times the average income using the Australian data.  Ólafsdóttir et al. (2017) 

obtained similar results when using FE model on their data. They, however, obtained 

much smaller CIV when using piecewise-linear models or a value between $56 to $145 

per day (around $20,444 to $52,925 per year). In our study CIV estimates for chronic 

illness using FE and 2SLS models is from $23,862 to $29,811 which is around one third to 

half of average yearly income of our sample. Our estimated CIVs for chronic illness are 

similar for men and women, though slightly higher for women. That is in contrast to 

results by McNamee and Mendolia (2014) where men were more affected by chronic 

pain than women. In the study by Ólafsdóttir et al. (2017) women showed higher CIV 

except in the results from 2SLS where the CIV for men was much higher.  

The CIV was on average 30% lower when using SWL as a well-being proxy compared 

to using life satisfaction. The reason for this is that when using SWL the point estimates 

become substantially larger in general, due to the scaling effect caused by the different 

well-being variables. This effect is stronger on the income coefficient than on the health 

coefficients, resulting in lower CIVs compared to using life satisfaction as a dependent 

variable. This is similar to the result reported by Asgeirsdottir et al. (2017) where they 

compared using SWL or happiness as a well-being proxy and found SWL to generate lower 

CIV. 

Our 2SLS model generated CIV values that were generally lower than the values 

generated from the OLS and FE models and on the lower end of the spectrum compared 

to previous research on CIV for health conditions. That is in line with other research that 

also report lower CIV when using 2SLS models (Howley, 2017; Ólafsdóttir et al., 2017).  



 

30 

Our adaption results showed gender differences where men showed some adaption 

for headache and for chronic illness while women showed adaption for severe sleep 

problems. McNamee & Mendolia (2014) found that women showed adaption to chronic 

pain but men less so. As in their study, the sample size in the adaption calculations 

reduces significantly, because each individual needs to participate in at least three 

consecutive waves in order to be included in the sample. These results are therefore 

based on smaller sets of data. 

Many things make comparison between studies difficult.  The specific type of model 

used has a significant impact on the CIV estimates as can be seen in this study. Other 

factors include the differences in data collection methods, data processing, size of the 

data sets and the number of waves collected, as well as the inclusion or exclusion of 

specific control variables.  

Our research has some limitations. Even though our dataset has a wide range of 

variables, it does not contain many health variables nor information on diseases. For this 

reason, we did not control for comorbidity. The reason for sleep problems having 

relatively high CIV estimates could be due to links between sleep problems and other 

health problems such as mental health. The dataset did not contain any mental health 

variables to use as control variables in our analysis. It is therefore possible that we did 

not capture the true effect of sleep problems on life satisfaction, resulting in some bias 

in the sleep problem coefficients. Similar to other CIV studies, we rely on self-assessment 

of key variables such as health state and life satisfaction, which can result in answers 

based on unobserved or unmeasured individual personality characteristics. However, the 

individual FE estimations should reduce such problems.  Choosing the right instrumental 

variable can be challenging, but there are statistical validation tests that can guide us in 

the right direction. As for our choice on mother’s education as an instrumental variable, 

some argue that parent’s education can have indirect effects on their children’s life 

satisfaction and thus undermining the validity of the instrument. The reason is that 

children of highly educated parents are in many ways better equipped, making them 

more likely to do well in life which can lead to higher levels of life satisfaction. However, 

previous research suggest that children of highly educated parents do not enjoy higher 

life satisfaction in their adulthood compared to other children (Frijters, Johnston, & 

Shields, 2014). 
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A strength of this study is the rich dataset with many waves, which made for 

opportunities to explore different models and control for adaption and severity. The 

results will hopefully add to the expanding literature applying the CIV method to health. 

To our knowledge no CIV calculations have been published using data from Switzerland. 

Health care spending as a share of GDP per capita in Switzerland is the second highest 

among the OECD countries, after the United States (OECD, 2017). Containing costs is 

therefore of critical importance in the Swiss health care system (Thacher, 2015). The 

challenge in Swiss health care is, like in most other countries, efficient resource allocation. 

This and further studies on CIV could help tackle this problem by shedding light on the 

value individuals put on different health states. 
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 Appendix 

 
Source: Swiss Household Panel (SHP) 
Figure A1 Self-reported life satisfaction by backache status for women 
 
 

 
Source: Swiss Household Panel (SHP) 
Figure A2 Self-reported life satisfaction by backache status for men.  
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Source: Swiss Household Panel (SHP) 
Figure A3 Self-reported life satisfaction by headache status for women. 
 
 

 
Source: Swiss Household Panel (SHP) 
Figure A4 Self-reported life satisfaction by headache status for men. 
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Source: Swiss Household Panel (SHP) 
Figure A5 Self-reported life satisfaction by sleep problem status for women. 
 
 

 
Source: Swiss Household Panel (SHP) 
Figure A6 Self-reported life satisfaction by sleep problem status for men. 
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Source: Swiss Household Panel (SHP) 
Figure A7 Self-reported life satisfaction by chronic illness status for women. 
 
 

 
Source: Swiss Household Panel (SHP) 
Figure A8 Self-reported life satisfaction by chronic illness status for men. 
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Table A1 Point estimates and CIVs, weighted  

 OLS IV- 2SLS 
 Women Men Women Men 
Headache     

  Somewhat -0.169*** -0.182*** -0.192*** -0.173*** 
 (0.029) (0.028) (0.024) (0.026) 
  Very much -0.494*** -0.633*** -0.478*** -0.649*** 
 (0.046) (0.101) (0.041) (0.077) 
  Income 0.476*** 0.432*** 1.500*** 1.706*** 
 (0.035) (0.039) (0.223) (0.261) 
  CIV somewhat 31,099 42,349 9,963 8,626 
  CIV very much 133,008 269,055 27,381 37,415 
     

Backache     

  Somewhat -0.190*** -0.197*** -0.180*** -0.188*** 
 (0.023) (0.024) (0.022) (0.022) 
  Very much -0.694*** -0.608*** -0.686*** -0.506*** 
 (0.042) (0.061) (0.037) (0.049) 
  Income 0.461*** 0.421*** 1.349*** 1.638*** 
 (0.035) (0.040) (0.223) (0.261) 
  CIV somewhat 37,214 48,229 10,414 9,831 
  CIV very much 255,801 261,751 48,360 29,255 
     

Sleep problem    

  Somewhat -0.257*** -0.330*** -0.236*** -0.324*** 
 (0.033) (0.026) (0.024) (0.025) 
  Very much -0.835*** -1.016*** -0.808*** -0.902*** 
 (0.046) (0.079) (0.042) (0.065) 
  Income 0.461*** 0.413** 1.332*** 1.648*** 
 (0.034) (0.038) (0.223) (0.263) 
  CIV somewhat 54,448 98,884 14,142 17,561 
  CIV very much 373,427 865,291 60,863 58,893 
     

Chronic illness    

  With -0.411*** -0.335*** -0.406*** -0.321*** 
 (0.028) (0.030) (0.022) (0.023) 
  Income 0.477*** 0.438*** 1.481*** 1.807*** 
 (0.035) (0.04) (0.224) (0.263) 
  CIV  99,737 92,843 18,519 15,712 

Source: Swiss Household Panel (SHP) 
The models include controls for age, age squared, marital status, the degree of urbanization where the 
individual resides, the number of children in the household, education, labor-market status and year 
dummies. *** p < 0,01, ** p < 0,05, * p < 0,10. CIVs are reported in USD per year: 1USD= 0.963CHF. Results 
are weighted. Standard errors (in parentheses) are clustered on individuals. 
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Table A2 Comparing life satisfaction measures, weighted 

 

Life satisfaction 
 wave 6-17 OLS 

Life satisfaction  
wave 14 and 17 OLS 

SWL 
Wave 14 and 17 OLS  

Women Men Women Men Women Men 
Headache 

      

  Somewhat -0.169*** -0.182*** -0.160*** -0.165*** -0.886*** -0.792***  
(0.029) (0.028) (0.056) (0.050) (0.255) (0.229) 

  Very much -0.494*** -0.633*** -0.405*** -0.512*** -2.372*** -2.383***  
(0.046) (0.101) (0.089) (0.141) (0.382) (0.620) 

  Income 0.476*** 0.432*** 0.480*** 0.427*** 2.837*** 2.336***  
(0.035) (0.039) (0.066) (0.060) (0.286) (0.290) 

  CIV somewhat 31,099 42,349 28,864 38,127 26,745 32,622 
  CIV very much 133,008 269,055 96,676 187,278 95,383 143,350        

Backache 
      

  Somewhat -0.190*** -0.197*** -0.160*** -0.186*** -0.898*** -0.999***  
(0.023) (0.024) (0.050) (0.042) (0.221) (0.196) 

  Very much -0.694*** -0.608*** -0.553*** -0.588*** -2.960*** -2.888***  
(0.042) (0.061) (0.073) (0.097) (0.339) (0.423) 

  Income 0.461*** 0.421*** 0.460*** 0.377*** 2.723*** 2.291***  
(0.035) (0.040) (0.065) (0.061) (0.283) (0.290) 

  CIV somewhat 37,214 48,229 30,350 51,553 28,503 44,180 
  CIV very much 255,801 261,751 169,802 303,694 143,400 204,291        

Sleep problem 
     

  Somewhat -0.257*** -0.330*** -0.270*** -0.255*** -1.386*** -1.264***  
(0.033) (0.026) (0.048) (0.046) (0.218) (0.211) 

  Very much -0.835*** -1.016*** -0.930*** -1.040*** -4.255*** -4.764***  
(0.046) (0.079) (0.084) (0.117) (0.373) (0.490) 

  Income 0.461*** 0.413** 0.460*** 0.373*** 2.733*** 2.282***  
(0.034) (0.038) (0.061) (0.059) (0.269) (0.282) 

  CIV somewhat 54,448 98,884 58,259 79,299 48,192 59,814 
  CIV very much 373,427 865,291 477,991 1,232,766 273,166 571,118        

Chronic illness 
     

  With -0.411*** -0.335*** -0.432*** -0.360*** -2.020*** -1.725***  
(0.028) (0.030) (0.047) (0.047) (0.218) (0.216) 

  Income 0.477*** 0.438*** 0.470*** 0.390*** 2.768*** 2.356***  
(0.035) (0.04) (0.066) (0.060) (0.287) (0.289) 

  CIV  99,737 92,843 109,962 122,618 78,401 87,261        
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Source: Swiss Household Panel (SHP) 
The models include controls for age, age squared, marital status, the degree of urbanization where the 
individual resides, the number of children in the household, education, labor-market status and year 
dummies. SWL is the Satisfaction with Life Scale. *** p < 0,01, ** p < 0,05, * p < 0,10.  
CIVs are reported in USD per year: 1USD= 0.963CHF. Results are weighted. Standard errors (in parentheses) 
are clustered on individual 


