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Abstract: 
This paper empirically assesses the selection effects and determinants of the demand for supple-
mental health insurance that covers hospital and dental benefits in Germany. Our representative 
dataset provides doctor-diagnosed indicators of the individual’s health status, risk attitude, demand 
for medical services and insurance purchases in other lines of insurance as well as rich demographic 
and socioeconomic information. Controlling for a wide range of individual preferences, we find evi-
dence of adverse selection for individuals aged 65 and younger for hospital coverage despite initial 
individual underwriting by insurers. The reverse is true for individuals older than 65; individuals with 
supplemental hospital coverage are healthier on average. In addition, insurance affinity and income 
are the most important drivers of the demand for both types of coverage. 
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1. Introduction 

As a consequence of high and steadily increasing health care costs, there is a common trend in coun-

tries with public health care systems toward incrementally reducing benefits. The decision to com-

plement public coverage is left to individuals depending on their financial ability, preferences, and 

farsightedness with respect to future health risks. Particularly, supplemental health insurance (Sup-

pHI) is highly relevant in regulated health care systems with standardized statutory coverage and 

restricted choice of health-care providers and services, as e.g., in Germany, France, Belgium and the 

Netherlands (Saliba and Ventelou, 2007; Van de Ven and Schut, 2008; Schokkaert et al., 2010; Simon, 

2013). In the U.S. as well, there is a significant market for SuppHI added on to the social health insur-

ance for the elderly, i.e., Medicare (McCall et al., 1986; Garfinkel et al., 1987; Pourat et al., 2000; 

Goldman and Zissimopoulos, 2003). 

In Germany, 17.55 million supplemental coverage policies were in place in 2012 among the 

69.71 million individuals who were insured under public coverage. Approximately 5.8 million Ger-

mans had hospital SuppHI, and 13.6 million had dental coverage (Financial Report for Private 

Healthcare Insurance, 2012). Premiums that were written along these lines accounted for 19.73% of 

the overall private market for health and long-term care insurance. Because underwriting by insurers 

in German SuppHI is rather limited, these markets are prone to asymmetric information, which could 

result in adverse selection. Given the significance of SuppHI, we aim to find the main determinants of 

demand and investigate whether the market suffers from adverse selection using the German Socio-

Economic Panel (SOEP). 

We particularly focus on two types of SuppHI, namely, hospital benefits and supplemental 

dental insurance, for the following reasons: First, these types of SuppHI constitute the two lines of 

business with the highest demand in the German market. Second, motives for the purchase of sup-

plemental coverage may differ. Supplemental hospital insurance mainly focuses on quality aspects 

and enhances the publicly provided insurance, whereas supplemental dental coverage focuses in 

particular on protecting against the financial risks that arise from coverage gaps in SHI benefits. Part 

of our contribution is to compare a quality- and financially oriented line of SuppHI and to discuss the 

similarities and differences in one paper. 

When analyzing the demand for any type of insurance or different levels of insurance cover-

age in a competitively structured market, asymmetric information (adverse selection and/or moral 

hazard) might lead to inefficient outcomes. A widespread approach to testing for asymmetric infor-

mation is to examine the correlations between the chosen insurance contracts and the occurrence or 
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severity of losses (Abbring et al., 2003).1 From an empirical point of view, it is difficult to disentangle 

adverse selection (higher risks choose more generous coverage) from moral hazard (more extensive 

coverage may increase health expenditures) because the causal relationship between cost and cov-

erage can be reversed (Chiappori and Salanié, 2000; Vargas and Elhewaihi, 2008; Gardiol et al., 

2011). Many studies overcome the problem of unobserved preferences and moral hazard by simul-

taneously estimating the demand for and utilization of health services (Holly et al., 1998; Vera-

Hernández, 1999; Schellhorn, 2001; Nuscheler and Knaus, 2005; Werblow and Felder, 2003; Schok-

kaert et al., 2010). Other studies use the individuals’ self-assessed health status to test for adverse 

selection (Browne, 1992; Christoph, 2003). However, the latter approach is controversial because of 

measurement error, and its reliability is strongly related to other observable variables such as age, 

income, and occupation (Crossley and Kennedy, 2002; Kapfer, 2008).  

In our analysis, the issue of disentangling adverse selection from moral hazard and the short-

comings of individuals’ self-assessed health status is not very serious inasmuch as the recent expan-

sion of the SOEP in 2009 includes data on chronic diseases that were diagnosed by a doctor. Linking 

the doctors’ diagnoses with the socioeconomic information from the previous year, we are able to 

comprehensively assess the individuals’ risk type and to control for a variety of factors that are sus-

pected to impact insurance demand and possibly overshadow adverse selection effects, such as risk 

attitude, income, and insurance affinity (Finkelstein and McGarry, 2006). 

Adverse selection has been discussed repeatedly in the economics literature (Pauly, 1974; 

Rothschild and Stiglitz, 1976; Wilson, 1977), but depending on the line of coverage and the dataset, 

evidence of adverse selection has been mixed.2 This is also the case with SuppHI. Marquis and Phelps 

(1987) investigated the potential impact of adverse selection issues on the demand for SuppHI in the 

RAND health experiment and found health characteristics to be an important driver of insurance 

demand. A number of studies find mild evidence of adverse selection in the Medicare SuppHI market 

(Medigap) (Woolfe and Goddeeris, 1991; Browne and Doerpinghaus, 1994; Ettner, 1997). Using SOEP 

data to analyze the German SuppHI market, Christoph (2003) and Kapfer (2008) find evidence of risk 

selection, and Schmitz (2011) identifies advantageous selection. Bauer et al. (2015) do not find selec-

tion effects when analyzing the overall German supplemental dental insurance market, but they do 

identify a subgroup of advantageous selectors. For other European health insurance systems, there is 

1 In the health insurance context, medical expenditure data and other medical consumption data, i.e., number 
of hospital stays or nights, is often used to approximate the occurrence or severity of a loss. 
2 In car insurance, the majority of studies have not found evidence of adverse selection (e.g., Chiappori and 
Salanié, 2000; Kim et al., 2009; Dionne et al., 2001; Zavadil, 2011). Finkelstein and Poterba (2004) find evidence 
of adverse selection with respect to the choice of different types of annuity insurance policies but not with 
respect to annuity size. Cohen and Siegelman (2010) provide a comprehensive survey on empirical findings of 
adverse selection in insurance. 
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only weak evidence for adverse selection (Schokkaert et al., 2010), and its impact on the demand for 

SuppHI is negligible (Saliba and Ventelou, 2007; Shmueli, 2010). 

In contrast to previous studies, we divide our dataset into two age groups: individuals age 65 

and younger and individuals above age 65. Different preferences among these age groups may offer 

one possible explanation for the mixed findings with respect to adverse selection in previous studies. 

We find evidence for adverse selection among individuals aged 65 and younger: less healthy individ-

uals are more likely to buy hospital SuppHI. For seniors, we see the reverse effect, namely, that 

healthier individuals are more likely to hold hospital SuppHI. We attribute this to a decline in private 

information on health status over one’s lifetime as argued by Peter et al. (2014). In the two investi-

gated lines of SuppHI, we find that insurance affinity, measured by switching behavior in statutory 

health insurance (SHI) and the demand for life insurance, positively affects the demand for SuppHI. 

Finally, income positively affects the demand for both types of SuppHI. 

The remainder of this paper is structured as follows. In Section 2, we give a short overview of 

the institutional background and the role of SuppHI in Germany. Section 3 presents our hypotheses. 

A description of the data and methodology follows in Section 4. We then present and discuss the 

results from our empirical analysis (Section 5) and validate the robustness of our results in Section 6. 

The final section concludes the paper. 

 

2. Institutional Background and Supplemental Health Insurance in Germany  

Nearly 90% of the German population is insured under the public SHI, with highly uniform and regu-

lated coverage. Nonprofit sickness funds provide coverage, and SHI participants can freely choose 

their sickness fund. Premiums are income-related, with average contribution rates of approximately 

14% of gross income for 2008.3 Only 10% of the German population is insured under private health 

insurance (PHI) given that individuals only become eligible for private insurance if their income is 

above a threshold (€ 48,150 in 2008) or they are either self-employed or civil servants. For eligible 

individuals, there is the choice to opt out of SHI to obtain private coverage or to remain under SHI. 

PHI coverage is less strictly regulated and subject to individual underwriting with risk-based premi-

ums, and therefore, it is especially attractive to healthy and high-income individuals. 

Over the last two decades, a number of cost-control policies that restrict SHI coverage have 

resulted in increased out-of-pocket expenses (e.g., the 2004 health care reform significantly cut ben-

efits for dental care and increased co-payments for prescribed drugs). This contributed to the rising 

demand for SuppHI in Germany. Based on data from the SOEP, Figure 1 illustrates the demand for 

3 Until 2008, SHI funds charged different contribution rates depending on their risk structure and profitability. 
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SuppHI of insured under SHI in percent overall and by line of business between 1999 and 2008.4 In 

1999, only 8.24% of individuals who were insured under SHI had SuppHI, whereas by 2008, approxi-

mately 22.68% held additional health insurance coverage. SuppHI for hospital benefits rose rather 

constantly over time as measured by the portion of publicly insured. The demand for the other three 

lines of business rose substantially. This was especially the case for supplemental dental insurance 

after the health reform of 2004, which increased by 231% between 2004 and 2008 (from 7.39% to 

17.07%). 

 

Figure 1: Share of SHI members with SuppHI (overall and by line of business), 1999–20085 

 
 

SuppHI contracts are sold by the private insurance industry. There are four major types: hos-

pital benefits, dental benefits, prescription drugs and adjuvants, and health insurance when travel-

ling abroad. Supplemental hospital benefits cover semi-private or private rooms rather than public 

wards and treatments by more senior physicians (e.g., the chief physician). SuppHI mostly aims at 

improving the quality of care during hospitalization. Dental coverage predominantly closes the cov-

erage gap in SHI benefits and also includes higher-quality services such as better fillings, etc. Thus, 

SuppHI can be regarded as a hybrid between pursuing quality and reducing out-of-pocket expenses. 

The main purpose of prescription and adjuvant plans is to reduce out-of-pocket expenses, whereas 

SuppHI when travelling abroad covers costs of treatments and return transport from overseas (out-

side of the European Union). The Association of German Private Healthcare Insurers reported in its 

annual financial statement an amount of 20.98 million SuppHI policies in place in 2008. Nearly three-

4 Differences in the percentages of SHI insured who hold SuppHI, from SOEP data and the Association of Private 
Healthcare Insurers, arise from the fact that individuals under age 17 years are not included in the SOEP. 
5 Figure 1 is based on SOEP data from 1999–2008 (SOEP v25). The percentage of SuppHI is not the sum of the 
percentages in the different lines of business because individuals can hold multiple supplemental health bene-
fits under SuppHI insurance. 
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quarters, 73.36%, were bought by insured under SHI. This equals a proportion of 21.92% of those 

who are insured under SHI6 holding additional private health insurance coverage (Association of 

German Private Healthcare Insurers, 2010). 

SuppHI contracts are underwritten on an individual basis and are guaranteed renewable 

(Pauly et al., 1995). Individual underwriting is most rigorous for hospital benefits using the same 

standards as private comprehensive health plans. The underwriting for supplemental hospital cover-

age includes questions on gender, age, height, weight, occupation, and whether the individual is in-

sured under SHI or PHI. Additionally, applicants must report information on any hospital stay, psy-

chotherapy, or medication within the last five years. Premiums in the market are therefore risk-

based, and insurance companies can deny applicants based on preexisting health conditions. Dental 

SuppHI also utilizes risk-based underwriting, but in less detail. 

 
3. Hypotheses  

We investigate three different hypotheses in our paper with respect to adverse selection, insurance 

affinity, and income. In this section, we first briefly outline the theoretical foundation for our detailed 

hypotheses before we state them. The section also provides a discussion of the control variables that 

we employ based on the existing literature. 

Adverse selection: Adverse selection is one of the most commonly discussed insurance mar-

ket imperfections and may lead to an inefficient market outcome because low-risk policyholders may 

be rationed (Rothschild and Stiglitz, 1976). We restrict our analysis of adverse selection to hospital 

SuppHI because there are no dental health indicators in the SOEP data. Adverse selection models à la 

Rothschild and Stiglitz (1976) suggest that individuals with poorer health are more interested in pur-

chasing supplemental hospital benefits as well as renewing their existing plans because they are 

more likely to consume medical services. At the same time, insurance companies underwrite risks 

individually in the attempt to overcome potential issues of adverse selection (Shmueli, 2010). 

An individual’s health status can impact the demand for SuppHI in two ways according to the 

theory of adverse selection: Individuals with chronic diseases may be expected to more likely initiate 

obtaining coverage and to renew their policies (Cohen and Siegelman, 2010), which are guaranteed 

renewable in Germany. Our dataset allows us to draw conclusions about the aggregate effect as we 

compare health states between individuals who do and do not have hospital SuppHI.7  

A number of arguments can be considered that could potentially explain the mixed evidence 

on the existence of adverse selection in SuppHI that was discussed in the introduction. One reason is 

6 Calculations are based on actual SHI insurance status numbers from the German Ministry of Health (2009), p 
65. 
7 Note that the dataset does not provide detailed information to disentangle these two potential adverse selec-
tion sources. 
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the varying underwriting standards and contract characteristics in different countries, which natural-

ly influence the existence and magnitude of potential adverse selection issues. Other arguments re-

late to measurement errors: Self-reported health status is often critiqued for including multiple bias-

es given that actual health is more continuous than discrete. Furthermore, individuals vary in their 

perceptions, or they may have different reference points when they are asked to judge their health 

(Kapfer, 2008). 

Following Bolhaar et al. (2012), we use an indicator variable to estimate the individual’s 

health status using doctor-diagnosed ailments: asthma, cancer, coronary heart disease (CHD), de-

mentia, depression, diabetes, high blood pressure, and migraines. Supposedly, we have comparable 

information on individuals’ risk type as German private insurers gain from medical underwriting with 

respect to sickness information and previous hospital stays. A simple t-test shows that the likelihoods 

of hospital stays and number of hospital nights are statistically significantly greater at the 1% level for 

individuals with one of the abovementioned diseases or ailments. This implies that individuals with 

one or more of these diagnoses can be expected to cause higher expected hospital costs. At the 

same time, we do not expect a significant moral hazard problem with respect to hospital SuppHI 

because these diseases are generally diagnosed by primary care doctors. Furthermore, the reliability 

of our health variable compared with self-reported measures is unlikely to have been affected by, 

e.g., socioeconomic status because all observed individuals are insured under German SHI.8  

In our analysis, we test whether the observed health status in 2009 measured by doctor-

diagnosed illnesses has an impact on holding SuppHI in 2008.9 Given the chronic nature of most of 

the included diseases in our sample, it is likely that a significant number of the individuals who were 

identified as chronically ill in 2009 were already sick in 2008, and the sick variable is also likely to 

capture individuals with private information on their future health status, i.e., those who could come 

down with one of these illnesses in the following year.  

Medical service utilization could also be vulnerable to bias due to moral hazard. Accordingly, 

we do not construct a bivariate model in order to test for adverse selection using individuals’ num-

bers of hospital stays, days hospitalized, or doctor visits but instead utilize our constructed indicator 

variable. This circumvents the problem of having to disentangle adverse selection effects from (ex 

post) moral hazard (Dardanoni and Li Donni, 2012). Kapfer (2008) uses a bivariate adverse selection 

model and does not find evidence for adverse selection in the German market for SuppHI. Further-

more, Cohen (2005) argues that differing findings of the cost-coverage relationship among different 

subgroups in the sample imply hidden information rather than hidden action. This supports our ad-

8 Crossley and Kennedy (2002) find that the reliability of self-assessed health status is strongly related to other 
observable variables such as age, income, and occupation. 
9 We merge the 2009 sickness data into the 2008 dataset because doctor-diagnosed diseases were not sur-
veyed in 2008 and information on supplemental health insurance is not available in the 2009 data. 
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verse selection hypothesis as we find different results regarding adverse selection based on age 

group. 

Furthermore, adverse selection effects may be overshadowed by individual preferences that 

imply advantageous selection (Finkelstein and Mc Garry, 2006). We are able to control for a range of 

individual preferences that have been suspected to potentially cause advantageous selection such as 

risk attitude, financial situation, and the propensity to purchase insurance (Cohen and Siegelman, 

2010).  

One of our main contributions to the discussion of adverse selection in SuppHI is that we dis-

tinguish age-specific effects. That is, we investigate whether different age groups may be impacted to 

varying degrees by adverse selection. Peter et al. (2014) argue that private information on health 

status resolves as most illnesses materialize over time, i.e., towards retirement age and older. Fang 

et al. (2008) even find evidence that retired individuals in the U.S. with SuppHI (Medigap) to com-

plement Medicare have significantly lower health expenditures than do individuals without SuppHI. 

Accordingly, we separately investigate retired and non-retired individuals and also control for age 

groups specifically. 

In sum, we propose the adverse selection hypothesis as follows: 

 

Hypothesis 1: Supplemental hospital insurance suffers from adverse selection for non-retired 

individuals. 

 

Affinity to insurance: A number of studies show that some individuals have a higher propensi-

ty to insure than others after demographic and socioeconomic factors are controlled for (Pourat et 

al., 2000; Saliba and Ventelou, 2007; Schokkaert et al., 2010)). We use the person’s observed effec-

tive demand for life insurance and whether an individual has switched her SHI in the previous year to 

create two dichotomous variables that we characterize as “insurance affinity.” Both measures indi-

cate whether an individual has acquainted herself with the concept of insurance and will therefore 

be considered to have an insurance affinity. The variable Change of SHI provider indicates whether an 

individual has switched to another SHI fund in the previous period. Changing the SHI fund involves 

decisions concerning insurance, financial, and quality aspects and therefore implies that the insured 

person consciously made a decision for a specific sickness fund. Previous studies that used SOEP data 

(Christoph, 2003; Kapfer, 2008) find a positive impact of whether an individual has switched his sick-

ness fund in the last year on the likelihood of holding supplemental health insurance, but holding life 

insurance has not been included in their analyses; we, however, add this to our analysis. 
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In this context, we further include the individuals’ self-assessed risk attitude to disentangle 

insurance affinity from varying risk attitudes among individuals.10 Theoretically, it is assumed that the 

individual’s demand for insurance increases with the degree of risk aversion. Hence, a more risk-

averse individual is more likely to purchase insurance and to spend more on insurance (Dionne and 

Eeckhoudt, 1985; Briys and Schlesinger, 1990). In order to control for changes in individual risk atti-

tudes caused by changes in wealth, we control for the interaction of risk attitude and adjusted 

household income in our regressions. 

Thus, we propose the insurance affinity hypothesis as follows: 

 

Hypothesis 2: Insurance affinity increases the demand for SuppHI. 

 

Income: A number of studies have also investigated the impact of income on the demand for 

SuppHI in different countries. Garfinkel et al. (1987) investigate the demand for SuppHI under 

Medigap in the U.S. and find that higher-income individuals are more likely to have insurance cover-

age. Borrell et al. (2001) investigate the demand for SuppHI coverage in Spain, which offers a higher 

quality of care (reduced wait times and elective surgeries), and they find that higher social class is an 

indicator. A study by Schokkaert et al. (2010) on Belgian SuppHI indicates a strong impact of socioec-

onomic background, and Saliba and Ventelou (2007) also find a strong and significant effect of in-

come on the decision to purchase SuppHI in France. Vargas and Elhewaihi (2008) investigate SOEP 

data and find that a higher income is positively correlated with having SuppHI in Germany. Their 

cross-sectional probit model, however, indicates that income is only significant at the 10% level, and 

they do not account for the different types of SuppHI that vary from health insurance for travel, 

which costs a small number of Euro per year, to hospital SuppHI, which can amount to € 50–70 per 

month. Accordingly, motives for seeking the different types of coverage can be suspected to vary 

widely. In our analysis, we use the logarithmic adjusted household income definition from the SOEP 

dataset. We later test the robustness of results by using per capita income.  

Our study provides insights from the demand for SuppHI for lines that are more quality ori-

ented as well as aiming at closing coverage gaps in the same country. This is particularly interesting 

given that we assume that income should have a differing impact on these lines. We hypothesize that 

income generally has a positive impact on the demand for SuppHI because sufficient funds must be 

available in order to afford SuppHI. At the same time, more income also enables the individual to 

cover possible out-of pocket expenses more easily given his or her ongoing financial situation. Ac-

10 Dohmen et al. (2011) shows that the self-reported risk attitude in the SOEP is a surprisingly reliable indicator 
of an individual’s risk preferences.  
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cordingly, we hypothesize that the income effect should be lower for dental SuppHI than for hospital 

SuppHI because the first one is more affordable and mostly aims at closing coverage gaps. 

Although dental procedure expenses can easily reach high levels (particularly when consider-

ing a top-quality complete dental replacements), dental SuppHI covers the gap in SHI benefits for 

reasonable insurance premiums that are affordable to the majority of the German population. 

Supplemental hospital insurance mostly aims at improving the quality of hospital services 

that are offered to the individual. Because this coverage is significantly more expensive, we believe 

that income is even more important in this line of insurance. Better-quality care is often believed to 

imply a quicker recovery, and this particularly pays off for higher-income individuals because they 

receive less or no income replacement for prolonged illnesses, which should make hospital SuppHI 

even more attractive to this group. The following hypothesis summarizes the discussion: 

 

Hypothesis 3: Higher income increases the demand for SuppHI. We see a stronger impact of 

income for hospital insurance than for dental coverage.  

 

In addition to our three main hypotheses, we also control for a number of characteristics that 

have been repeatedly discussed in the literature. The likelihood of demand for SuppHI is related to 

numerous demographic factors such as gender (Schokkaert et al., 2010), age (Browne and Doer-

pinghaus, 1994), household size (Ettner, 1997), education (Dardanoni and Li Donni, 2012), occupa-

tional status and regional differences (Saliba and Ventolou, 2007). In addition, we include data on the 

type of SHI (Kapfer, 2008), and we control for appropriate weight using the body-mass-index (BMI) 

(Schokkaert et al., 2010). Furthermore, our dataset includes information on self-reported risk atti-

tude, which we also incorporate in our model. We use this variable in our analysis rather than proxy 

variables for risk attitude such as smoking because Dohmen et al. (2011) demonstrated the validity of 

the self-reported measure. This variable is of particular relevance to the study of adverse selection 

because individual preferences can overshadow adverse selection effects, as discussed by Finkelstein 

and McGarry (2006). Often, researchers do not have information on risk attitude available, particu-

larly if they use data from an insurance company, as did Browne (1992). 
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4. Data and Methodology 

In our analysis, we use data from the SOEP, which is a representative, longitudinal panel survey of 

private households in Germany that contains around 12,000 households with approximately 21,000 

individuals.11 The survey has been conducted on a yearly basis since 1984. In addition to demograph-

ic and socioeconomic variables, the dataset includes various health indicators, data on life satisfac-

tion, and information on health insurance (Wagner et al., 2007). 

Individuals who are insured under German SHI are asked whether they have additional pri-

vate health insurance and which benefits are covered, e.g., hospital, dental and/or other additional 

coverage. This constitutes our two binary coded dependent variables, indicating whether an individ-

ual holds hospital or dental SuppHI or not. 

For our analysis, we use the 2008 wave of the SOEP. It contains the most recent available da-

ta on SuppHI, which we can merge with information on doctor-diagnosed illnesses in the following 

year.12 The complete sample covers 19,664 observations. We drop individuals who report being ei-

ther civil servants or self-employed because these individuals mostly insure themselves under private 

health insurance. Furthermore, we clean the data of individuals who unofficially work within the 

family because their health insurance status is unclear. In addition, we drop 1,486 individuals who 

report not being covered under SHI. We lose another 1,437 individuals when we merge the 2009 

sickness data into the 2008 dataset. As a last step, we clean the data of missing values for the con-

trols. We then divide the dataset into two subsets, the first subset with individuals age 65 and 

younger (9,804 observations) and the second containing individuals older than 65 (3,030 observa-

tions). We do this for the following reasons: As explained above, we hypothesize that private infor-

mation on health status diminishes with age. In addition, we measure insurance affinity with a varia-

ble for whether an individual holds life insurance. Because there are rigid age limits in the German 

market for life insurance that exclude the majority of seniors from initiating or continuing coverage, 

we suspect that holding life insurance will not be a powerful predictor of insurance affinity for sen-

iors. 

  

11 Households answer a household questionnaire. All household members then answer an individual question-
naire. The dataset maps individuals to their households. Individuals are allowed to participate from the age of 
17 years. 
12 Note that the SOEP data are published with substantial delay. 
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Figure 2: Number of individuals and percentages of hospital and dental supplemental health insur-
ance and sick in 2009 in the different age intervals (n=12,834), 200813 
 

 

The exogenous regressors contain a set of control variables such as gender, age, income, oc-

cupational status and group, education, household size, and state of residence. Insurance status dif-

fers with regard to whether the insured is a compulsory or a voluntarily member, family insured (i.e., 

nonworking spouse or child) or other member (i.e., unemployed or retiree) of the SHI. We also con-

trol for whether an individual has switched her SHI fund in the previous period, which indicates an 

individual’s willingness to put effort into designing his or her health insurance. 

In 2009, questions on chronic diseases diagnosed by a doctor were included in the SOEP for 

the first time; therefore, we merge the 2009 sickness data into our 2008 dataset. Because of the 

chronic nature of these diseases, it is straightforward to assume that nearly all individuals who re-

ported one of the diseases in 2009 had already been at least partially affected in the previous wave 

and therefore had information that would influence their demand for SuppHI.  

We create a sickness indicator variable that equals 1 if an individual has one or more of the 

following diseases: asthma, cancer, coronary heart disease, diabetes, hypertension, migraines, de-

mentia or depression. Table 1 displays the means of these chronic conditions in our sample. Overall, 

32.47% of the individuals (younger 65 years) in our sample are sick according to our indicator varia-

ble.14 

13 The percentage numbers of hospital and dental supplemental health insurance and sick in 2009 correspond 
to the left Y-axis. The number of individuals in the different age intervals corresponds to the right Y-axis. 
14 The variable Sick in 2009 also contains individuals who were affected by more than one disease; thus, 32.47% 
is not the sum of the means of the different chronic diseases. 
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Table 1: Summary statistics of chronic diseases diagnosed by a doctor in 200915 

  Individuals age ≤ 65 Individuals age > 65 Individuals age 18-99 
Variable Observations Mean Observations Mean Observations Mean 
Diabetes 9,804 0.0424 3,030 0.1894 12,834 0.0771 
Asthma 9,804 0.0473 3,030 0.0587 12,834 0.0500 
CHD 9,804 0.0417 3,030 0.2627 12,834 0.0939 
Cancer 9,804 0.0248 3,030 0.0884 12,834 0.0398 
Migraines 9,804 0.0576 3,030 0.0320 12,834 0.0516 
Hypertension 9,804 0.1752 3,030 0.4719 12,834 0.2453 
Dementia 9,804 0.0004 3,030 0.0099 12,834 0.0497 
Depression 9,804 0.0534 3,030 0.0376 12,834 0.0026 
Sick in 2009 9,804 0.3247 3,030 0.6868 12,834 0.4102 

 

Table 2 displays the correlation between the different diseases, including significance levels. 

Depression is statistically significantly correlated with all other diseases. Furthermore, hypertension 

has significant correlations with diabetes, coronary heart disease, cancer, dementia and depression. 

The highest correlation coefficients are between hypertension and diabetes and between hyperten-

sion and coronary heart disease. 

 

Table 2: Correlation matrix of comorbidities 

 

Diabetes Asthma CHD Cancer Migraines Hyper-
tension Dementia Depression 

Diabetes 1 
       Asthma 0.0079 1 

      CHD 0.1636*** 0.0112 1 
     Cancer 0.0218** 0.0046 0.0324*** 1 

    Migraines 0.0001 0.0603*** 0.0119 0.0028 1 
   Hypertension 0.2411*** 0.0148 0.2004*** 0.037*** 0.0219** 1 

  Dementia -0.0043 0.0193* -0.0042 -0.0032 -0.005 0.0173* 1 
 Depression 0.0715*** 0.0624*** 0.0797*** 0.038*** 0.093* 0.0766*** 0.0177* 1 

Correlation coefficients reported. ***,**,* significance at the 1%, 5% and 10% levels, respectively. 

 

Previous studies on the demand for SuppHI and adverse selection in health insurance had to 

rely on self-reported health status measures or on data from the SF-12 questionnaire, which gener-

ates a quality of life measure that includes questions on physical and emotional well-being, energy 

15 Table 1 is based on SOEP data from 2009. The percentages above are very similar to the stated percentages 
concerning the sickness structure of the Belgian population in Schokkaert et al. (2010). 
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and fatigue and is frequently used in studies that include health status.16  Following an approach that 

is similar to that of Schokkaert et al. (2010) for Belgian data, we use the SOEP data including actual 

sickness indicators. Using these indicators, we are able to find evidence for adverse selection. 

The descriptive statistics of our sample, which consists of 9,804 observations, show that 925 

individuals (9.43%) held supplemental hospital insurance in 2008 (Table 3). Even accounting for indi-

vidual underwriting and insurers’ potentially denying coverage because of preexisting conditions, 307 

of the individuals with hospital SuppHI are defined as sick according to our indicator variable. 

Table 3: Number of chronically ill and number of supplemental hospital contracts in 2008 

  Hospital SuppHI No Hospital SuppHI Total 

Sick in 2009 307 2,876 3,183 

Not Sick in 2009 618 6,003 6,621 

Total 925 8,879 9,804 

 

In addition to demographic and socioeconomic variables (e.g., education, occupational sta-

tus, and logarithmic adjusted household income), and data on health insurance status (i.e., compul-

sory, voluntary, family or other insured), we consider individual factors, e.g., individual health and 

insurance affinity, as exogenous regressors in our model as explained in the previous section. To es-

timate the demand decision for supplemental hospital and dental coverage, we fit two independent 

probit equations for the dichotomous event of purchasing versus not purchasing supplemental hospi-

tal and dental coverage with respect to socioeconomic, demographic,  and individual factors, as-

sessing, e.g., their health and risk type, insurance affinity, and health. A general formulation of this 

model is: 

𝑃𝑃(𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻 𝑆𝑆𝑆𝑆𝐻𝐻𝐻𝐻𝐻𝐻𝑆𝑆) = 𝛼𝛼 + 𝛽𝛽 ∙ 𝑋𝑋𝑖𝑖𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑖𝑖  𝑤𝑤𝐻𝐻𝐻𝐻ℎ 𝐻𝐻 = 1, … ,𝑁𝑁 𝐻𝐻𝑎𝑎𝑎𝑎 𝑗𝑗 = 1, … ,𝑀𝑀                     (1) 

𝑃𝑃(𝐷𝐷𝐷𝐷𝑎𝑎𝐻𝐻𝐻𝐻𝐻𝐻 𝑆𝑆𝑆𝑆𝐻𝐻𝐻𝐻𝐻𝐻𝑆𝑆) = 𝛼𝛼 + 𝛽𝛽 ∙ 𝑋𝑋𝑖𝑖𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑖𝑖  𝑤𝑤𝐻𝐻𝐻𝐻ℎ 𝐻𝐻 = 1, … ,𝑁𝑁 𝐻𝐻𝑎𝑎𝑎𝑎 𝑗𝑗 = 1, … ,𝑀𝑀        (2) 

where N = sample size and M = # of variables. 

Furthermore, we run the Cohen-Siegelman test for adverse selection where we regress the 

existence of coverage on risk type including all relevant controls. Accordingly, we have the following 

equation: 

         𝑃𝑃(𝑆𝑆𝐻𝐻𝑆𝑆𝑆𝑆2009) = 𝜃𝜃 + 𝜗𝜗 ∙ 𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝑆𝑆𝑆𝑆𝐻𝐻𝐻𝐻𝐻𝐻𝑆𝑆 + 𝜇𝜇 ∙ 𝑌𝑌𝑖𝑖𝑖𝑖 + 𝛾𝛾𝑖𝑖𝑖𝑖  𝑤𝑤𝐻𝐻𝐻𝐻ℎ 𝐻𝐻 = 1, … ,𝑁𝑁 𝐻𝐻𝑎𝑎𝑎𝑎 𝑗𝑗 = 1, … ,𝑀𝑀       (3) 

Table 4 illustrates the summary statistics for all variables included in the full sample and the 

subsamples. 

16 The SF-12 surveys 12 health and well-being questions and creates an index of an individual’s well-being (Kap-
fer, 2008; Vargas and Elhewaihi, 2008; Schmitz, 2011; Browne, 1992). 
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Table 4: Summary statistics of variables in the full sample and subsamples, 2008 (SOEP v25) 

  Individuals age 18-99 Individuals age ≤ 65 Individuals age > 65 
Variables Obs. Mean σ Obs. Mean σ Obs. Mean σ 
Dependent variables       

  
  

  
  

Hospital benefits 12,834 0.09 0.29 9,804 0.09 0.29 3,030 0.1 0.3 
Dental benefits 12,834 0.13 0.34 9,804 0.15 0.36 3,030 0.08 0.27 
Variables of interest   

 
  

  
  

  
  

Household income (log) 12,834 7.77 0.55 9,804 7.84 0.55 3,030 7.54 0.49 
Sick in 2009 12,834 0.41 0.49 9,804 0.32 0.47 3,030 0.69 0.46 
Life insurance 12,834 0.52 0.50 9,804 0.61 0.49 3,030 0.22 0.42 
Change of SHI provider 12,834 0.05 0.22 9,804 0.06 0.25 3,030 0.02 0.12 
Control Variables   

 
  

  
  

  
  

Male 12,834 0.45 0.50 9,804 0.45 0.5 3,030 0.45 0.5 
Age 12,834 49.80 17.49 9,804 42.54 12.88 3,030 73.31 6 
Age: younger than 25 12,834 0.10 0.30 9,804 0.13 0.33 

  
  

Age: 26-35 12,834 0.14 0.34 9,804 0.18 0.38 
  

  
Age: 36-45 12,834 0.20 0.40 9,804 0.26 0.44 

  
  

Age: 46-55 12,834 0.19 0.39 9,804 0.25 0.43 
  

  
Age: 56-65 12,834 0.14 0.35 9,804 0.19 0.39 

  
  

Age: 66-75 12,834 0.16 0.37 
  

  3,030 0.69 0.46 
Age: 76-85 12,834 0.06 0.24 

  
  3,030 0.27 0.44 

Age: Older than 85 12,834 0.01 0.10 
  

  3,030 0.04 0.2 
BMI 12,834 26.20 4.66 9,804 25.89 4.77 3,030 27.18 4.16 
Household size 12,834 2.61 1.23 9,804 2.86 1.26 3,030 1.8 0.61 
Monthly net income 12,834 2,746 1,613 9,804 2,935 1,662 3,030 2,138 1,265 
Risk attitude 12,834 4.35 2.28 9,804 4.52 2.24 3,030 3.8 2.32 
Hospital stay in t-1 12,834 0.11 0.32 9,804 0.09 0.29 3,030 0.18 0.39 
Self-ass. health: Very good 12,834 0.08 0.27 9,804 0.1 0.3 3,030 0.02 0.13 
Self-ass. health: Good 12,834 0.39 0.49 9,804 0.45 0.5 3,030 0.21 0.41 
Self-ass. health: Fair 12,834 0.35 0.48 9,804 0.31 0.46 3,030 0.46 0.5 
Self-ass. health: Poor 12,834 0.18 0.39 9,804 0.15 0.35 3,030 0.31 0.46 
Low level of school 12,834 0.47 0.50 9,804 0.39 0.49 3,030 0.74 0.44 
Medium level of school 12,834 0.32 0.47 9,804 0.37 0.48 3,030 0.15 0.36 
High level of school 12,834 0.21 0.41 9,804 0.24 0.42 3,030 0.11 0.32 
Blue collar worker 12,834 0.19 0.40 9,804 0.25 0.43 3,030 0.01 0.11 
White collar worker 12,834 0.33 0.47 9,804 0.43 0.5 3,030 0.01 0.11 
Trainee 12,834 0.07 0.25 9,804 0.09 0.28 3,030 0 0.02 
Unemployed 12,834 0.06 0.24 9,804 0.08 0.27 3,030 0 0.04 
Retired 12,834 0.28 0.45 9,804 0.07 0.26 3,030 0.96 0.2 
No job 12,834 0.07 0.25 9,804 0.08 0.27 3,030 0.01 0.12 
SHI mandatory member 12,834 0.53 0.50 9,804 0.63 0.48 3,030 0.21 0.41 
SHI voluntary member 12,834 0.08 0.27 9,804 0.09 0.29 3,030 0.03 0.18 
SHI family member 12,834 0.13 0.34 9,804 0.16 0.37 3,030 0.04 0.19 
SHI other member 12,834 0.25 0.44 9,804 0.11 0.32 3,030 0.72 0.45 

 

15 
 



5. Results and discussion 

In the following, we first discuss the results for individuals age 65 and younger. Afterwards, we ana-

lyze potential differences for individuals older than 65. Table 5 shows the marginal effects and signif-

icance levels of the exogenous regressors on the demand for hospital and dental SuppHI for the full 

model (Model II and Model IV) for all individuals below 65. In order to assess the robustness17 and to 

better identify the impact of the main drivers on the demand for supplemental health insurance, we 

also estimate reduced models (Model I and Model III) in which we only include the variables gender, 

age, household income (log), and individual health status as approximated by the indicator variable 

Sick in 2009.  

We are able to investigate our adverse selection hypothesis only for hospital benefits because 

the SOEP does not include any information on dental health. We test the hypothesis in two ways: we 

first follow Schokkaert et al. (2010) and include the health indicator in the demand equation (Table 

5). In a second step, we run the Cohen-Siegelman test, where we regress coverage on the health 

indicator (Table 6). In the reduced Model I for individuals aged 65 and younger, we find that the sick-

ness indicator is statistically significant at the 5% level, supporting the adverse selection hypothesis: 

the likelihood of SuppHI is higher for those who have a chronic illness. In the full model, the indicator 

Sick in 2009 is significant at the 10% level.18 We find only small deviations from the full model in 

terms of marginal effects for the sickness indicator in the hospital model. When an individual has at 

least one of the above listed diseases, the likelihood of having hospital SuppHI increases by 1.45% 

(vs. 1.18% in the full model), which indicates the existence of adverse selection for individuals age 65 

and younger. The differences are not sufficiently high to assume a severe robustness issue. As men-

tioned above, previous studies that have examined the SOEP dataset have concluded that there is no 

adverse selection in the demand for supplemental hospital insurance (Kapfer, 2008). 

17 Variance inflation index (VIF) in the full model did not exceed a value of two for any variable used in the re-
gression, which indicates no multicollinearity issues. 
18 When only considering the compulsory insured in the next section, significance is again at the 5% level for 
the full model; see table 2. 
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Table 5: Probit Regression (Marginal Effects) on Supplemental Hospital and Dental Insurance for Individuals Age 65 and Younger (N=9,804), 2008 (SOEP v25) 

 Pr(hospital supplemental coverage) Pr(dental supplemental coverage) 

 Model I Model II Model III Model IV 
Variables of interest 

            Household income (log) 0.0738 *** 0.0054 0.0634 *** 0.0118 0.0772 * 0.0070 0.0696 *** 0.0154 
Sick in 2009 0.0145 ** 0.0064 0.0118 * 0.0061 0.0139 *** 0.0081 0.0107 

 
0.0078 

Life insurance 
   

0.0316 *** 0.0056 
   

0.0632 *** 0.0072 
Change of SHI provider 

   
0.0278 ** 0.0122 

   
0.0605 *** 0.0163 

Control variables 
            Male -0.0093 * 0.0055 -0.0080 

 
0.0058 -0.0262 *** 0.0071 -0.0258 *** 0.0076 

Age: younger than 25 -0.0428 *** 0.0070 -0.0396 *** 0.0088 -0.0717 *** 0.0096 -0.0535 *** 0.0130 
Age: 26-35 0.0195 ** 0.0089 0.0018 

 
0.0080 0.0285 *** 0.0115 0.0054 

 
0.0107 

Age: 46-55 -0.0091 
 

0.0072 -0.0131 * 0.0068 -0.0008 *** 0.0098 -0.0110 
 

0.0094 
Age: 56-65 0.0043 

 
0.0084 -0.0002 

 
0.0092 0.0135 *** 0.0111 0.0032 

 
0.0121 

BMI -0.0020 *** 0.0006 -0.0012 * 0.0006 -0.0008 *** 0.0008 0.0002 
 

0.0008 
Household size 

   
-0.0180 *** 0.0027 

   
-0.0324 *** 0.0037 

Risk attitude 
   

-0.0048 
 

0.0177 
   

-0.0025 
 

0.0227 
Risk attitude *income 

   
0.0006 

 
0.0022 

   
0.0005 

 
0.0029 

Hospital stay in t-1 
   

0.0042 
 

0.0094 
      Low level of school 

   
-0.0218 *** 0.0065 

   
-0.0346 *** 0.0084 

High level of school 
   

0.0270 *** 0.0076 
   

0.0092 
 

0.0092 
Blue collar worker 

   
-0.0097 

 
0.0072 

   
-0.0211 ** 0.0091 

Trainee 
   

0.0141 
 

0.0162 
   

-0.0107 
 

0.0184 
Unemployed 

   
-0.0076 

 
0.0138 

   
-0.0402 *** 0.0151 

Retired 
   

-0.0028 
 

0.0140 
   

-0.0076 
 

0.0176 
No job 

   
0.0100 

 
0.0125 

   
-0.0172 

 
0.0144 

SHI voluntary member 
   

0.0104 
 

0.0090 
   

-0.0030 
 

0.0114 
SHI family member 

   
-0.0114 

 
0.0089 

   
-0.0294 *** 0.0115 

SHI other member 
   

-0.0085 
 

0.0116 
   

-0.0171 
 

0.0148 
Log-likelihood -2,851.86   -2,758.02 

  
-3,969.12 

  
-3,814.03 

  Standard deviations reported in the third column. ***,**,* significance at the 1%, 5% and 10% levels. 
Reference groups: Age: 36-45, Medium level of school, White-collar worker, SHI compulsory member. 
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In contrast to previous studies, we split the data into two subgroups at the age of 65 and use 

actual sickness data to estimate individuals’ heath status,19 whereas other studies relied on previous 

hospital stays and self-reported health to estimate the individual health status. We include hospital 

stays in the previous period in Model II and find no statistically significant impact. Model IX (Table 14 

in the Appendix) shows that using self-rated health status, as has been typical in previous studies, 

shows no significant impact. Accordingly, this finding suggests that we have access to more detailed 

health-related data compared with previous studies. 

 

Table 6: Cohen-Siegelman Test for Adverse Selection: Probit Regression on Health Status for Indi-
viduals Age 65 and Younger (N=9,804), 2008 (SOEP v25) 

  Pr(Sick in 2009) 
Variables of interest       
Hospital SuppHI 0.10 ** 0.05 
Control variables      
Life insurance 0.05  0.03 
Change of SHI provider -0.08  0.06 
Household income (log) -0.14 ** 0.06 
Male -0.13 *** 0.03 
Age: younger than 25 -0.39 *** 0.07 
Age: 26-35 -0.32 *** 0.05 
Age: 46-55 0.31 *** 0.04 
Age: 56-65 0.49 *** 0.05 
BMI 0.05 *** 0.00 
Household size -0.03 ** 0.01 
Risk attitude 0.03  0.08 
Risk attitude *income -0.01  0.01 
Hospital stay in t-1 0.40 *** 0.05 
Low level of school 0.03  0.04 
High level of school 0.05  0.04 
Blue collar worker -0.11 *** 0.04 
Trainee -0.04  0.08 
Unemployed -0.05  0.06 
Retired 0.22 *** 0.07 
No job -0.25 *** 0.06 
SHI voluntary member 0.08  0.05 
SHI family member 0.24 *** 0.05 
SHI other member 0.07   0.06 
Log Likelihood -5465.79     

Standard deviations reported in the third column. ***,**,* significance at the 1%, 5% 
and 10% levels. Reference groups: Age: 36-45, Medium level of school, White-collar 

worker, SHI compulsory member.  
 

19 Actual sickness was included in the SOEP in 2009 for the first time. Data on self-reported health and medical 
service intensity were available previously. 

18 
 

                                                           



To underline our findings, we run the Cohen-Siegelman test for adverse selection. We find 

that having hospital SuppHI increases the likelihood of suffering from the above-defined chronic con-

ditions (Table 6). This finding is significant at the 5% level and is in line with our adverse selection 

hypothesis. 

We subsequently investigate our insurance affinity hypothesis. Holding life insurance is highly 

significant in both lines of SuppHI and has a positive impact, implying that holding life insurance in-

creases the demand for hospital and dental SuppHI. The marginal effect for hospital insurance is 

3.16%, and it is 6.32% for dental insurance; that is, the effect for dental SuppHI is twice as great as 

that for hospital SuppHI. Our insurance affinity factor measures whether an individual has life insur-

ance, which is a purely financial policy. It would appear to be straightforward that our factor has 

higher explanatory power for dental SuppHI because this policy closes financial coverage gaps com-

pared with the more quality-oriented hospital SuppHI. 

The insurance affinity hypothesis is further supported by the fact that having changed SHI 

provider in the last period increases the likelihood of having both types of SuppHI. Individuals who 

change their sickness fund can be expected to have spent some effort in designing their health insur-

ance according to their needs, which suggests that they have carefully exploited options to add on to 

the public coverage. 

With respect to our income hypothesis, household income (log) has a positive and significant 

impact on the likelihood of holding hospital SuppHI as shown, e.g., by Schokkaert et al. (2010) and 

Kapfer (2008). The marginal effect for a one-unit increase in the logarithmic household income in-

creases the likelihood of having hospital SuppHI by 7.38% in the reduced model and 6.34% in the full 

model. An increase from the median income of €3,000 to the 75th percentile (€3,850) increases the 

likelihood of having hospital SuppHI by 1.84% (Model I) or 1.58% (Model II).  

Models III and IV illustrate how logarithmic household income affects the demand for dental 

SuppHI for individuals below 65. Marginal effects are equal to 7.72% and 6.96% in the full and re-

duced models, respectively. We do not, however, find support for our hypothesis that income is a 

more important driver for quality-oriented hospital insurance compared with dental coverage that 

aims at covering out-of-pocket expenses in our dataset of individuals below 65. 

With respect to the control variables, we see no statistically significant impact of gender for 

hospital benefits in the full model. In Model I, the likelihood of holding hospital SuppHI for men is 

slightly less and significant at the 10% level. This is comparable with the findings of Schokkaert et al. 

(2010), who also do not find a statistically significant impact of gender in their full model. With re-

spect to dental benefits, there is a consistent statistical significance at the 1% level in both models 

that men are less likely to hold dental SuppHI. We find that younger individuals are statistically signif-
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icantly less likely to hold hospital and dental SuppHI, which supports the findings of Kapfer (2008). 

Self-stated risk attitudes for both hospital and dental SuppHI are not statistically significant.20  

A higher level of education increases the likelihood of holding both types of SuppHI, as 

shown by Ettner (1997),21 and household size decreases the likelihood, which is different from the 

findings from the Belgian study by Schokkaert et al. (2010). BMI is statistically significant at the 10% 

level for hospital benefits; higher BMI decreases the likelihood of holding SuppHI. All other controls 

are not statistically significant for hospital benefits. For dental SuppHI, we see that the demand de-

pends more on socioeconomic factors such as occupational status and not primarily on income. We 

find that unemployed individuals and blue-collar workers are significantly less likely to hold dental 

SuppHI. In addition, family members, who do not have to pay any premiums in the SHI system, are 

less likely to have dental SuppHI. 

Table 7 displays the marginal effects for the demand for hospital SuppHI for individuals aged 

66 and older. As before, we fit Model I with a reduced set of exogenous regressors and Model II in-

cluding all variables. We do not, however, estimate the demand for dental SuppHI for individuals 

aged 66 (seniors) and older because dentures are by far the most common medical prosthesis.22 

Dentures are covered by German SHI with coinsurance rates between 50% and 65%.   

In contrast to the results for individuals younger than 66, the sickness indicator has a nega-

tive sign for seniors, implying that sicker individuals are less likely to hold SuppHI. This finding is sig-

nificant at the 10% level in Model V and at the 5% level in the full model (Model VI). We attribute this 

change of sign to the hypothesis that private information diminishes over the course of a lifetime. 

For seniors, it can be suspected that most potential conditions have already materialized and there-

fore, the insurers’ underwriting will capture them. Accordingly, we do not find evidence of adverse 

selection for seniors. We rather confirm Kapfer’s (2008) hypothesis of risk selection by the insurers, 

and this finding is also confirmed by the Cohen-Siegelman test, the result of which was that the coef-

ficient for holding hospital SuppHI is negative and significant at the 5% level (Table 8). 

 
  

20 We do not find significant effects of gender or risk attitude when accounting for the different perceptions of 
risk among male and female individuals by introducing the interaction of male and risk attitude (see Table 9 in 
the Appendix).  
21 These findings are in line with those from previous studies (Berghman and Meerbergen, 2005; Kapfer, 2008; 
Vargas and Elhewaihi, 2008; Schokkaert et al., 2010). 
22See Institut der Zahnaerzte (2005). Only 2.6% of all individuals aged 65 and older had tooth implants.  
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Table 7: Probit Regression (Marginal Effects) on Supplemental Hospital Insurance for Individuals 
Age 66 and Older (N=3,030), 2008 (SOEP v25) 

 
Pr(hospital supplemental coverage) 

 
Model V Model VI 

Variables of interest 
      Household income (log) 0.1166 *** 0.0102 0.1079 *** 0.0164 

Sick2009 -0.0170 * 0.0102 -0.0179 ** 0.0090 
Life insurance 

   
0.0211 * 0.0108 

Change of sickness fund 
   

-0.0224 
 

0.0262 
Control variables 

      Male -0.0249 *** 0.0090 -0.0233 *** 0.0082 
Age: 76-85 0.0011 

 
0.0105 -0.0039 ** 0.0089 

Age: Older than 85 0.0361 
 

0.0276 0.0219 * 0.0223 
BMI -0.0030 *** 0.0012 -0.0007 

 
0.001 

Household size 
   

-0.0494 *** 0.0089 
Risk attitude 

   
0.01309 

 
0.0238 

Risk attitude *income 
   

-0.0010 
 

0.0031 
Hospital stay in t-1 

   
0.01986 * 0.0117 

Low level of school 
   

-0.0791 *** 0.0154 
High level of school 

   
0.0080 

 
0.0130 

Blue collar worker 
   

0.1554 
 

0.1278 
Retired 

   
0.03217 * 0.0165 

No job 
   

0.10207 
 

0.1103 
SHI voluntary member 

   
0.01921 

 
0.0228 

SHI family member 
   

-0.01771 
 

0.0169 
SHI other member 

   
0.00242 

 
0.0099 

Log Likelihood -751.98 
  

-747.67 
  Standard deviations reported in the third column. ***,**,* significance at the 1%, 5% and 10% 

levels. Reference groups: Age: 66-75, Medium level of school, White-collar worker, SHI com-
pulsory member. Occupational categories of trainee and unemployed dropped. 

 

Among the seniors, holding life insurance and changing the SHI provider have less explanato-

ry power to predict the demand for hospital SuppHI. The first finding can be explained by the fact 

that the predominant life insurance products in the German market are term policies and endow-

ment policies, which are not offered to individuals who exceed certain age thresholds.23 The sum-

mary statistics show that individuals older than 65 are three times less likely to change their SHI pro-

vider. Table 7 still shows strong support for our income hypothesis. In addition, the likelihood of 

holding hospital SuppHI decreases with household size as well as low education levels compared with 

the subsample of individuals younger than 65. 

  

23 Check24.de (an online comparison tool) does not show any available policies for individuals older than 65.  
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Table 8: Cohen-Siegelman Test for Adverse Selection: Probit Regression on Health Status for Indi-
viduals Age 66 and Older (N=3,030), 2008 (SOEP v25) 

  Pr(Sick in 2009) 
Variable of interest     
Hospital SuppHI -0.2195 ** 0.0899 
Control variables  

 
  

Life insurance 0.0613 
 

0.0618 
Change of SHI provider -0.1293 

 
0.2003 

Household income (log) 0.0199 
 

0.1034 
Male -0.0128 

 
0.0525 

Age: 76-85 0.4205 *** 0.0591 
Age: Older than 85 0.2092 * 0.1232 
BMI 0.0551 *** 0.0065 
Household size -0.0377 

 
0.0496 

Risk attitude -0.0499 
 

0.1605 
Risk attitude *income 0.0055 

 
0.0212 

Hospital stay in t-1 0.2690 *** 0.0669 
Low level of school -0.0466 

 
0.0727 

High level of school -0.0452 
 

0.0982 
Blue collar worker -0.2836 

 
0.3085 

Unemployed -1.4183 * 0.8315 
Retired -0.0395 

 
0.2325 

No job -0.5150 
 

0.3179 
SHI voluntary member 0.4021 *** 0.1539 
SHI family member 0.0837 

 
0.1505 

SHI other member 0.1132 * 0.0607 
Log Likelihood -1766.11     
Standard deviations reported in third column. ***,**,* significance at the 1%, 5% and 10% 

levels. Reference groups: Age: 66-75, Medium level of school, White-collar worker, SHI 
compulsory member. Occupational category of trainee dropped. 

 

In the next section, we first analyze the age effect and adverse selection and then check the 

robustness of the above explained findings concerning adverse selection, insurance affinity, and the 

income hypothesis by fitting the models on data subsets as well as using variations of the independ-

ent variables to control for measurement errors. 
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6.  Robustness of the Results 

6.1 Age Effect and Adverse Selection 

We find that there is a notable difference in the demand for SuppHI regarding adverse selection in 

the two subsamples of non-retirees (n=9,804) and individuals above 65 years (n=3,030). Whereas we 

find positive and significant marginal effects in our sickness variable for hospital SuppHI in the sample 

of individuals age 65 and younger (Table 5), the effect reverses in the subsample of individuals above 

age 65 (Table 7). We attribute this effect to the idea that private information on the individual health 

status diminishes with age.  

Table 9: Cohen-Siegelman Test for Adverse Selection: Probit Regression on Health Status for All 
Individuals (N=12,834), 2008 (SOEP v25) 

  Pr(Sick in 2009) 
Variables of interest 

  
  

Hospital SuppHI 0.0106 
 

0.0164 
Control variables 

  
  

Life insurance 0.0187 * 0.0105 
Change of SHI provider -0.0294 

 
0.0213 

Household income (log) -0.0269 
 

0.0189 
Male -0.0357 *** 0.0102 
Age: younger than 25 -0.1386 *** 0.0232 
Age: 26-35 -0.1150 *** 0.0162 
Age: 46-55 0.1203 *** 0.0152 
Age: 56-65 0.1912 *** 0.0182 
Age: 66-75 0.2165 *** 0.0256 
Age: 76-85 0.3565 *** 0.0264 
Age: older than 85 0.2644 *** 0.0487 
BMI 0.0193 *** 0.0011 
Household size -0.0143 *** 0.0053 
Risk attitude 0.0242 

 
0.0276 

Risk attitude *income -0.0037 
 

0.0036 
Hospital stay in t-1 0.1410 *** 0.0152 
Low level of school 0.0115 

 
0.0119 

High level of school 0.0161 
 

0.0140 
Blue collar worker -0.0445 *** 0.0144 
Trainee -0.0154 

 
0.0300 

Unemployed -0.0180 
 

0.0230 
Retired 0.0863 *** 0.0232 
No job -0.0828 *** 0.0219 
SHI voluntary member 0.0393 ** 0.0186 
SHI family member 0.0906 *** 0.0186 
SHI other member 0.0307 ** 0.0155 
Log Likelihood -7262.2542     

Standard deviations reported in the third column. ***,**,* significance at the 1%, 5% and 10% levels.  
Reference groups: Age: 36-45, Medium level of school, White-collar worker, SHI compulsory member.  
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To isolate this effect, we first run the limited and full models for hospital SuppHI on the over-

all sample of individuals age 18 to 99 (n=12,834) (Table 9). We do not find a significant impact of 

being sick on holding SuppHI.  

In a second step, we introduce interactions of our health indicator variable Sick in 2009 and 

the different age groups (Table 10).24 We find that the sickness indicator remains significant and the 

marginal effect increases in size to 2.51% in the reduced model (Model VII) and to 2.09% in the full 

model (Model VIII) compared with the subsample of individuals age 65 and younger (Table 5). The 

impact of age on the demand for SuppHI does not change substantially compared with the two sub-

samples, showing slightly higher marginal effects in older age groups. We do not find significant ef-

fects for the interaction between sickness and age for age groups below 65 compared with the omit-

ted category of being sick and aged 36–45; for individuals aged 66–85, we find significant negative 

marginal effects for the interaction. Being diagnosed with a chronic disease in 2009 and being 66 to 

75 years of age reduces the probability of holding supplemental hospital benefits by 4.35% in the 

reduced model and 3.87% in the full model. Equally, the interaction of being sick in 2009 and being in 

the age interval of 76 to 85 years leads to a reduction in the marginal effect of 3.59% in both models. 

We do not find a significant marginal effect for individuals age 86 and older, but we partially attribute 

this to the smaller sample size of this population and the ongoing natural selection process in this age 

group as well as the limited availability of SuppHI. These findings underline our previous argument 

that supplemental hospital insurance suffers from adverse selection for non-retired individuals. It 

diminishes for individuals above 66 years because private information on health status resolves given 

that most illnesses materialize over time. 

The marginal effects of all socioeconomic determinants do not change substantially. Similar-

ly, the results of Table 9 are in line with our previous findings regarding the insurance affinity and 

income hypothesis. 

  

24 Summary statistics for the overall sample can be found in the first columns of Table 1 and Table 4. 
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Table 10: Probit Regression (Marginal Effects) on Supplemental Hospital for All Individuals 
(N=12,834), 2008 (SOEP v25) 

  Pr(hospital supplemental coverage) 

  Model VII Model VIII 
Variables of interest   

 
    

 
  

Household income (log) 0.0845 *** 0.0046 0.0837 *** 0.0094 
Sick in 2009 0.0251 ** 0.0114 0.0209 * 0.0107 
Life insurance   

 
  0.0245 *** 0.0050 

Change of SHI provider   
 

  0.0221 ** 0.0111 
Control variables   

 
    

 
  

Male -0.0117 ** 0.0046 -0.0128 *** 0.0048 
Age: younger than 25 -0.0426 *** 0.0069 -0.0412 *** 0.0079 
Age: 26-35 0.0264 ** 0.0103 0.0046 

 
0.0087 

Age: 46-55 -0.0056 
 

0.0086 -0.0088 
 

0.0080 
Age: 56-65 0.0161 

 
0.0115 0.0064 

 
0.0112 

Age: 66-75 0.0630 *** 0.0149 0.0631 *** 0.0207 
Age: 76-85 0.0583 ** 0.0297 0.0642 * 0.0345 
Age: older than 85 0.1104 

 
0.0672 0.1085 

 
0.0700 

Sick2009*Age younger than 25 0.0336 
 

0.0321 0.0333 
 

0.0311 
Sick2009*Age 26-35 -0.0147 

 
0.0159 -0.0151 

 
0.0147 

Sick2009*Age 36-45   
 

    
 

  
Sick2009*Age 46-55 -0.0107 

 
0.0137 -0.0125 

 
0.0126 

Sick2009*Age 56-65 -0.0203 
 

0.0132 -0.0145 
 

0.0131 
Sick2009*Age 66-75 -0.0435 *** 0.0099 -0.0387 *** 0.0095 
Sick2009*Age 76-85 -0.0359 ** 0.0157 -0.0359 ** 0.0140 
Sick2009*Age older than 85 -0.0293 

 
0.0302 -0.0245 

 
0.0296 

BMI -0.0021 *** 0.0006 -0.0010 ** 0.0005 
Household size   

 
  -0.0217 *** 0.0025 

Risk attitude   
 

  0.0094 
 

0.0142 
Risk attitude *income   

 
  -0.0010 

 
0.0018 

Hospital stay in t-1   
 

  0.0099 
 

0.0076 
Low level of school   

 
  -0.0416 *** 0.0055 

High level of school   
 

  0.0221 *** 0.0066 
Blue collar worker   

 
  0.0034 

 
0.0071 

Trainee   
 

  0.0231 
 

0.0165 
Unemployed   

 
  0.0055 

 
0.0142 

Retired   
 

  0.0003 
 

0.0114 
No job   

 
  0.0132 

 
0.0120 

SHI voluntary member   
 

  0.0094 
 

0.0080 
SHI family member   

 
  -0.0091 

 
0.0080 

SHI other member       -0.0036   0.0077 
Log-likelihood -3644.2570     -3495.8753     

Standard deviations reported in the third column. ***,**,* significance at the 1%, 5% and 10% levels.  
Reference groups: Age: 36-45, Sick2009*Age 36-45, Medium level of school, White-collar worker, SHI com-

pulsory member. 
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6.2 Different Subsamples 

We run our regressions on a different subset in order to assess the robustness of our results. In the 

subset, we only include individuals who are mandatory, premium-paying members in the SHI.25 The 

full dataset also includes voluntary SHI members who could theoretically opt out of SHI and seek 

private coverage.26 Because the German private health insurance industry conducts risk-based un-

derwriting, those who remain voluntarily in SHI are assumed to be higher-risk types compared with 

the averages in their income classes. The privately insured have to pay premiums for each family 

member under an individual health insurance plan, whereas SHI members can insure spouses and 

children free of charge if their dependents do not have any earnings that are subject to social securi-

ty contributions. Staying in SHI as a voluntary member is supposedly attractive to large households 

because of the possibility of insuring non-contributory family members under SHI. A t-test for the 

groups of compulsory insured and voluntary SHI members indicates that there is no evidence for a 

selection issue; household size does not significantly differ between the two groups; nor do we find a 

significant increase in chronic diseases (Sick in 2009) among voluntary insured SHI members.27 In 

order to check whether a potential sample selection issue problem could have skewed the results, 

we created a subsample with only premium-paying, mandatory members (Table 11). In 2008, indi-

viduals could opt out SHI or become voluntary members if their earnings exceeded €48,150 for three 

consecutive years. Accordingly, the subset will not be representative in terms of income distribution, 

but we can verify the robustness of the adverse selection and insurance affinity results. Table 11 

shows the regressions for hospital (Model IX) and dental (Model X) SuppHI. In this subset, we 

dropped the controls for type of employment because the sample is much more homogenous in this 

sense. In terms of our adverse selection hypothesis, we still find that the sickness indicator is signifi-

cant at the 10% level for hospital insurance, but it is not significant for dental insurance. The marginal 

effect of the sickness indicator for hospital SuppHI is equal to 1.52%, which is relatively similar to the 

effect from the full dataset (1.18%). 

Holding life insurance is significant at the 1% level for hospital and dental insurance, and the 

marginal effects equal 3.27% and 7.18%, respectively. This compares with 3.16% and 6.32%, respec-

tively, in the full dataset, and thus, the differences are minimal. The impact of changing the SHI pro-

vider in the previous period remains positive and significant compared with the full model for hospi-

tal and dental benefits. The marginal effect scarcely differs in size in both lines of insurance, equaling 

4.07% and 8.07% compared with 2.78% and 6.05% in the full model. We suggest that changing the 

SHI provider has a greater impact on the demand for hospital and dental SuppHI for compulsory in-

sured individuals because changing one’s SHI provider must be initiated by the compulsory insured 

25 Sample statistics for the subsample of compulsory insured can be found in the Appendix. 
26 In addition, there are also family members and other members who are mostly retirees. 
27 See Figure 2 and Figure 3 in the Appendix. 
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and not by any family members who are under the same coverage. Thus, the fact that a compulsory 

insured changes the SHI provider implies that she has actively sought information about her health 

insurance status. In comparison, a family member may simply change the SHI provider as the associ-

ated compulsory insured has. 

Table 11: Probit Regression (Marginal Effects) on Supplemental Hospital and Dental Insurance for 
Compulsory Insured Only (N=6,216), 2008 (SOEP v25) 

 
Pr(hospital SuppHI) Pr(dental SuppHI) 

 
Model IX Model X 

Variables of interest 
      Household income (log) 0.0765 *** 0.0170 0.0924 *** 0.0222 

Sick2009 0.0152 * 0.0080 0.0143 
 

0.0105 
Life insurance 0.0327 *** 0.0071 0.0718 *** 0.0094 
Change of SHI provider 0.0407 ** 0.0160 0.0807 *** 0.0213 
Control variables 

      Male -0.0150 ** 0.0071 -0.0401 *** 0.0095 
Age: younger than 25 -0.0269 ** 0.0110 -0.0574 *** 0.0150 
Age: 26-35 0.0088 

 
0.0100 0.0084 

 
0.0134 

Age: 46-55 -0.0127 
 

0.0086 -0.0066 
 

0.0121 
Age: 56-65 -0.0120 

 
0.0108 -0.0066 

 
0.0153 

BMI -0.0009 
 

0.0008 0.0001 
 

0.0010 
Household size -0.0207 *** 0.0035 -0.0345 *** 0.0048 
Risk attitude 0.0047 

 
0.0258 0.0176 

 
0.0335 

Risk attitude *income -0.0005 
 

0.0032 -0.0021 
 

0.0042 
Hospital stay in t-1 -0.0034 

 
0.0117 

   Low level of school -0.0203 ** 0.0082 -0.0334 ** 0.0111 
High level of school 0.0340 *** 0.0099 0.0396 ** 0.0127 
Log Likelihood -1,788.66 

  
-669.60 

  Standard deviations reported in the third column. ***,**,* significance at the 1%, 5% and 10% levels. 
Reference groups: Age: 36-45, Medium level of school. 

 

In a second robustness check, we account for changing individual family structures by intro-

ducing the adjusted household income per family member. Table 12 displays that the impact of per 

capita income is still significant at the 1% level for hospital and dental SuppHI. Household size is no 

longer significant for hospital benefits but significant at the 10% level for dental SuppHI. This allows 

for the conclusion that part of the household size impact is now included in the per capita income 

variable. All other estimates have the same significance levels and roughly the same size marginal 

effects. 
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Table 12: Probit Regression (Marginal Effects) on Supplemental Hospital and Dental Insurance with 
Per Capita Income (N=9,804), 2008 (SOEP v25) 

 
Pr(hospital SuppHI) Pr(dental SuppHI) 

 
Model XI Model XII 

Variables of interest 
      Per capita income (log) 0.0594 *** 0.0112 0.0606 *** 0.0147 

sick2009 0.0114 * 0.0061 0.0104 
 

0.0078 
Life insurance 0.0326 *** 0.0055 0.0646 *** 0.0072 
Change of SHI provider 0.0286 ** 0.0123 0.0615 *** 0.0163 
Control variables 

      Male -0.0088 
 

0.0059 -0.0269 *** 0.0076 
Age: younger than 25 -0.0395 *** 0.0088 -0.0535 *** 0.0130 
Age: 26-35 0.0025 

 
0.0080 0.0061 

 
0.0108 

Age: 46-55 -0.0127 * 0.0069 -0.0102 
 

0.0094 
Age: 56-65 0.0006 

 
0.0092 0.0048 

 
0.0122 

BMI -0.0011 * 0.0006 0.0003 
 

0.0008 
Household size 0.0035 

 
0.0042 -0.0096 * 0.0056 

Risk attitude -0.0172 
 

0.0158 -0.0215 
 

0.0204 
Risk attitude *income 0.0021 

 
0.0020 0.0029 

 
0.0026 

Hospital stay in t-1 0.0052 
 

0.0095 
   Low level of school -0.0217 *** 0.0065 -0.0345 *** 0.0084 

High level of school 0.0259 *** 0.0076 0.0084 
 

0.0092 
Blue collar worker -0.0090 

 
0.0072 -0.0208 ** 0.0092 

Trainee 0.0138 
 

0.0162 -0.0114 
 

0.0184 
Unemployed -0.0070 

 
0.0139 -0.0402 *** 0.0151 

Retired -0.0025 
 

0.0141 -0.0075 
 

0.0176 
No job 0.0105 

 
0.0126 -0.0167 

 
0.0145 

SHI voluntary member 0.0100 
 

0.0090 -0.0034 
 

0.0114 
SHI family member -0.0110 

 
0.0089 -0.0292 ** 0.0115 

SHI other member -0.0088 
 

0.0115 -0.0177 
 

0.0147 
Log Likelihood -2,758.47 

  
-3,815.84 

  Standard deviations reported in the third column. ***,**,* significance at the 1%, 5% and 10% levels. 
Reference groups: Age: 36-45, Medium level of school, White-collar worker, SHI compulsory member. 
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7. Conclusion 

In our paper, we determine factors that drive the demand for different types of SuppHI using a very 

rich dataset. We find that insurance affinity and income have a strong positive effect on the demand 

for SuppHI. Unlike previous studies that used SOEP data (Kapfer, 2008; Schmitz, 2011), we find evi-

dence for adverse selection in SuppHI in Germany when we include data on individuals’ actual health 

states as assessed by doctor-diagnosed diseases as opposed to self-reported health states or doctor 

visits. This is, however, only valid for individuals age 65 and younger. In contrast, we find support for 

the risk selection hypothesis of Kapfer (2008) for individuals aged 66 and older. These findings are in 

line with the assumptions of Peter et al. (2014) that private information diminishes over time when 

more and more diseases become apparent. When comparing the results for hospital and dental ben-

efits, we find largely the same effects. However, we find that socioeconomic status independent of 

income, such as occupational status and type of SHI, has a significant impact on the demand for den-

tal benefits but that the demand for hospital coverage primarily depends on income, insurance affini-

ty, household size, and health status. 

The strong dependence of SuppHI demand on income may raise equity or fairness issues 

concerning access to health insurance and medical care, especially when public benefits are further 

reduced. For now, SuppHI in Germany complements and enhances SHI coverage in terms of im-

proved quality, as in the case of supplemental hospital benefits, and supplemental dental insurance 

does indeed substitute SHI benefits given that those have been cut over time. Our findings imply that 

comprehensive dental benefits are more often covered for higher-income individuals. Furthermore, 

the findings of adverse selection show that depending on age group, SuppHI policyholders can be 

healthier or sicker than the average population.  

Given the recent developments in the German health insurance system, we believe that 

there is great potential for market growth in SuppHI. In addition, the acquired knowledge on the 

demand for different types of SuppHI provides valuable insights into how to design a reformed 

health care system that partially relies on SuppHI and that aims at ensuring that everyone receives 

appropriate care. The obtained results can be of importance for countries other than Germany. We 

observe that many countries with publicly provided coverage or social health insurance tend to cut 

benefits and incentivize the use of private supplemental insurance.  
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Appendix 

Table 13: Summary statistics of variables in the subsample of compulsory insured (age 65 and 
younger), 2008 (SOEP v25) 

Variables Obs. Mean σ 
Dependent variables 

   Hospital benefits 6,216 0.10 0.29 
Dental benefits 6,216 0.16 0.37 
Variables of interest 

   Household income (log) 6,216 7.87 0.49 
Sick in 2009 6,216 0.30 0.46 
Life insurance 6,216 0.64 0.48 
Change of SHI provider 6,216 0.07 0.25 
Control Variables 

   Male 6,216 0.48 0.50 
Age 6,216 42.44 11.46 
Age: younger than 25 6,216 0.08 0.28 
Age: 26-35 6,216 0.21 0.40 
Age: 36-45 6,216 0.29 0.45 
Age: 46-55 6,216 0.27 0.45 
Age: 56-65 6,216 0.15 0.35 
BMI 6,216 25.96 4.59 
Household size 6,216 2.79 1.22 
Monthly net income 6,216 2,917.29 1,397.39 
Risk attitude 6,216 4.53 2.22 
Hospital stay in t-1 6,216 0.09 0.28 
Self-ass. health: Very good 6,216 0.09 0.29 
Self-ass. health: Good 6,216 0.47 0.50 
Self-ass. health: Fair 6,216 0.31 0.46 
Self-ass. health: Poor 6,216 0.13 0.33 
Low level of school 6,216 0.36 0.48 
Medium level of school 6,216 0.43 0.49 
High level of school 6,216 0.21 0.41 
Blue collar worker 6,216 0.33 0.47 
White collar worker 6,216 0.53 0.50 
Trainee 6,216 0.05 0.21 
Unemployed 6,216 0.04 0.19 
Retired 6,216 0.04 0.18 
No job 6,216 0.03 0.16 
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Table 14: Probit Regression (Marginal Effects) on Supplemental Hospital Insurance with Self-
Assessed Health Status (SAHS) (N=9,804), 2008 (SOEP v25) 

  Pr(HospitalSuppHI) 
  Model XIII 
Variables of interest 

  
  

Household income (log) 0.0626 *** 0.0118 
SAHS (very good) 0.0043 

 
0.0121 

SAHS (good) 0.0080 
 

0.0087 
SAHS (fair) 0.0067 

 
0.0090 

Life insurance 0.0317 *** 0.0056 
Change of SHI provider 0.0272 ** 0.0122 
Control variables 

  
  

Male -0.0087 
 

0.0058 
Age: younger than 25 -0.0405 *** 0.0087 
Age: 26-35 0.0005 

 
0.0079 

Age: 46-55 -0.0117 * 0.0069 
Age 56-65 0.0020 

 
0.0093 

BMI -0.0009 
 

0.0006 
Household size -0.0182 *** 0.0027 
Risk attitude -0.0048 

 
0.0177 

Risk attitude *income 0.0006 
 

0.0022 
Hospital stay in t-1 0.0069 

 
0.0097 

Low level of school -0.0215 *** 0.0065 
High level of school 0.0273 *** 0.0076 
Blue collar worker -0.0100 

 
0.0072 

Trainee 0.0144 
 

0.0162 
Unemployed -0.0072 

 
0.0139 

Retired -0.0012 
 

0.0143 
No job 0.0091 

 
0.0125 

SHI voluntary member 0.0106 
 

0.0091 
SHI family member -0.0109 

 
0.0089 

SHI other member -0.0080  0.0116 

Log Likelihood -
2759.4800     

Standard deviations reported in the third column. ***,**,* significance at the 1%, 5% and 
10% levels. Reference groups: self-assessed health status: Poor or very poor, Age: 36-45, 

Medium level of school, White-collar worker, SHI compulsory member. 
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