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1. French health insurance system  

In France, the range of medical products and services covered by public health insurance (PHI) has 

always been very broad. However, there are copayments for any given service. Most statutory public 

copayments are computed as a percentage of the official tariff negotiated between PHI and the 

providers (30% for outpatient visits, 65% for “convenience drugs”, etc.)
1
. Another source of patients’ 

out-of-pocket payments is the difference between the actual market price of a service and the official 

negotiated tariff based on which the PHI reimbursement is computed (Buchmueller and Couffinhal 

2004). This difference may be particularly high for medical products such as dental prostheses, eye-ware 

                                                           
1
 Note that for some patients, health risk covered by CHI is limited by the fact that patients suffering from chronic 

and severe diseases (such as high blood pressure, diabetes, AIDS, cancer…) are exempted from most of public co-

payments which reduces the financial risk of these individuals. 
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and physicians services as a lot of specialists are allowed to charge patients more than the ceiling price. 

Moreover PHI does not reimburse the hospitalization statutory fee (18€ per diem in 2010).  

In this context, private insurance is not usually bought to avoid public sectors queues or to have direct 

access to specific providers (as it can be in other countries Switzerland, UK, etc.) but because of rather 

high copayments: more than 90% of citizens signed a complementary health insurance contract (CHI) 

from a private insurer. About half of privately insured obtain their contract through their employers, 

while the other half chose to voluntarily sign a contract or not. Typically CHI contracts cover at least the 

whole copayments on ceiling price and the hospitalization statutory fees. But contracts may also provide 

some reimbursements for over-billings on eyewear, dental prostheses and physician services. On this 

part of guaranties, there is a very high heterogeneity between contracts. Recently, the role of private 

health insurance in access to care has greatly increased to such an extent that different public devices 

(CMUC, Vouchers named ACS) have been developed to facilitate access to complementary health 

insurance for the Poor (on the individual market). Indeed the share of PHI in care funding has decreased 

significantly in recent decades (from 80% in 1980 to 76.9% in 2008) particularly for outpatients care and 

drugs. Meanwhile, the share of health spending financed by private insurance has increased to reach 

13.7% in 2008 and at the same time the proportion of individuals with private insurance has exploded 

(from 70% in the early 80’s to 88% in 2008 plus 6% of individuals receiving the public complementary 

health insurance CMUC) (see figure 1).  

 

2. Introduction 

Whenever an insurer modifies the guaranties, he has to consider different  questions: how much health 

care consumption will be changed? What will this change imply in terms of efficiency and equity? 

Economic theory predicts that by reducing the price of health care at the point of use, health insurance 

encourages individuals to increase their consumption (in case of ordinary goods). This increase in 

consumption is the result of the sum of two classical effects highlighted by Slutsky: a substitution effect 

and an income effect. These two effects do not remove the same consequences in terms of welfare 

even though both lead to an increase in consumption. The substitution effect results from the change in 

relative prices, since a good is less expensive compared to others, the individual will be encouraged to 

buy it more (considering the income unchanged). In health care demand context, the decreasing in 

prices due to insurance is compensated by higher premium and insured may finally bear a welfare loss 

(Pauly, 1968): too much financial resources are granted for health care and not enough for other 

consumptions. The income effect results from an increase in purchasing power, the individual may 

acquire more of all goods including the good whose price has fallen. This effect may be associated to 
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moral hazard effect. From the other hand price reduction of health care enables individuals to purchase 

valuable health care that that they could not afford without health insurance, which corresponds to an 

income effect (De Meza, 1983, Nyman, 1999a). As income effect represents an improving access to 

health care, it is positive in terms of equity as it improves the. Thus, whereas substitution and income 

effects are both caused by an increase of health insurance coverage, they have very different 

implications in terms of economic policy. Substitution effect leads public and private insurers to set 

different types of cost sharing in order to incite people to regulate their health care consumptions. 

Indeed, when people are fully covered, the welfare loss due to moral hazard may overwhelm the well-

being resulting from risk pooling. On the contrary, income effect leads to encourage health insurance 

spreading, in particular among the poor. 

Numerous empirical studies estimated the effect of health insurance on inpatient and outpatient health 

care consumptions. Because insured that buy health insurance can be those that already had the higher 

expenditures before the subscription, adverse selection may bias estimations. Estimations obtained with 

Rand Health’s experiment are one of the most acknowledged results, as they experimented a natural 

experience in order to eliminate adverse selection bias
2
. Using data of this experiment, Newhouse et al. 

(1993) obtained price elasticities around -0.2 for inpatient and outpatient care. Next to this research, 

different strategies where used to eliminate adverse selection like the use of instrumental hypotheses 

(for example, Ettner (1997) and Albouy and Crepon (2007) used employer-provided health plans
3
) or the 

possibility to observe an exogenous change of copayments in health plans (like Cherkin et al. (1989)).  

Whatever the strategy used, almost all of the US studies founded negative price elasticities for inpatient 

or outpatient care, which indicates that better health insurance coverage increases health care demand 

(Cutler and Zeckauser (2000) and Zweifel and Manning (2000). Researches focused on European data 

are fewer consensuses.  For example, Schokkaert et al (2010) in Belgium and Bolhaar et al. (2008) in 

Ireland analyzed the influence of complementary health insurance on hospitalization and outpatient 

care and did not observe significant effect, except on dental care. In France, being covered by a 

complementary health insurance contract was found to have no influence on the hospital care 

consumption (Caussat and Glaude, 1993, Albouy and Crepon, 2007) and to have a weak but a significant 

influence on the probability to use outpatient care (Caussat and Glaude, 1993, Genier, 1998, 

Buchmueller et al, 2004, Raynaud, 2005, Albouy and Crepon, 2007; Chiappori et al., 1998)). Indeed, 

Caussat and Glaude (1993) founded no effect of complementary health insurance on expenditures 

                                                           
2
 Indeed, individuals were randomly assigned to different health plans which differed in their level of copayment. 

These plans had respectively a 0%, a 25%, a 50% and a 95% copayment rate.  
3
 This assumption is based on the fact that due to the employer participation, employer-provided health insurance 

beneficiaries pay only a fraction of the cost of the plan, which reduce the incentive for low risks to refuse the 

coverage.  
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conditional to their utilization, excepted for drugs. Genier (1998) founded that complementary health 

insurance influences the probability to initiate an episode, the frequency of episodes, but not their 

length.  

If all of researches tend to prove that moral hazard is a real phenomenon that depends on the type of 

care and which baseline health insurance context is considered (not covered at all, covered by a basic 

public health insurance, covered by a basic public health insurance plus a basic complementary health 

insurance plan), none of them permit to discuss about the persistent of the moral hazard over time.  

In this paper, we test the existence of moral hazard by studding the introduction of an optional contract 

that complete the reimbursements of a basic contract providing by a French health insurance. The very 

rich panel dataset allow us to analyze the evolution of health care expenditures over time and to discuss 

about the persistence of such phenomenon. Moreover, comparing adverse selection according to the 

level of wages enable us to identify what results from the moral hazard effects to what corresponds to 

an easier access to health care. We control as much as possible of adverse selection effects that is more 

important for prior’s subscribers (Franc and al., 2010).  

 

3. Data and method 

Data context 

We work on a specific French health insurance provider: the Mutuelle General de l’équipement et du 

Territoire (MGET), one non-profit “mutuelle”, covering mainly civil servants and their relatives. Between 

July 2003 and December 2006, it implemented a Supplemental Health Insurance (SHI). Until mid 2003, 

the sole contract offered was a uniform pooling contract (CHI) whose subscription is voluntary in 

addition to the compulsory public health insurance (PHI). Individual premiums for CHI only depend on 

civil servant salary. 

Thus, from the 1st July 2003 to the 31th December 2005, the mutuelle offered in addition to CHI a 

Supplemental Health Insurance plan (SHI). Any beneficiary of the pooling CHI had the opportunity to 

individually purchase it: within a household, only a part of individuals may decide to purchase the SHI.  

Table 1 presents the different additional reimbursements respectively provided by PHI, CHI and SHI. 

Compared to the French individual market of complementary health insurance
4
, CHI offers above the 

median reimbursements for complex eyewear but is rather low for basic eyewear and dental 

prostheses. As the majority of individual contracts, it does not reimburse extra-billing on physician’s 

                                                           
4
 See Couffinhal and Perronnin (2004) and Arnould et al. (2007) 
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fees. SHI intervenes on most of the expenses over the ceiling prices. It covers extra-billing on physician 

care and “other fees” (surgery acts and radiology procedures) and offers additional reimbursements on 

optical and dental care. For all of these care, it roughly doubles the coverage provided by the 

“mutuelle”. The SHI plan was community rated: the premium was set at 11€ per individual and per 

month (0€ from the third child) and remained unchanged from the introduction to its removal at the 

end of 2005.  

The introduction of the SHI plan enables us to analyze how individuals respond to a change of the level 

of insurance at the margin regarding to their health, to their income and to other characteristics known 

to influence the demand for health care.  

 

Available data 

The data set used for this study has been extracted from an administrative file of all beneficiaries of the 

pooling CHI between 2001 and 2005 (2 years and a half before and after the introduction of the SHI). For 

each individual, the dataset provides the decision to purchase the SHI plan or not and in case of 

subscription the date of underwriting. The dataset also provides a large number of individual socio-

demographic characteristics known for their influence on health insurance demand: age, gender, labour 

market status (active, retired, student, without profession), residence, status of the insured i.e. 

policyholder or his/her eligible (spouse / husband / child) and the CHI premium,  based on the 

policyholder’s wage through a national grid of wage index
5
. The latter provides a proxy of households 

financial resources
6
. The administrative file also contains a dataset that provides detailed information 

about the whole individual health care expenses from 2001 to 2005. For each expense, we observe the 

date of utilization, the type of care consumed (doctors’ fees
7
, drugs, dental care, optical care, hospital 

care, etc.) and last but not least the entire cost of care that is partly reimbursed by PHI, partly by CHI 

and eventually by SHI. The residual expenditure remains borne by the user himself (copayment).  

                                                           
5
 This index is used as a basis for the calculus of the compensation of each civil servant in France. Multiplied by the value of the 

point (53,9 € in December 2005), it provides the basis monthly gross wage. The resulting wage does not take into account 

bonuses which often represent a substantial share of civil servants compensation. We assume that the amount of bonuses is 

proportional to the basis wage.     
6
 Note that the wage index, the labour market status, the status of the individual on the CHI contract, the residence and the size 

of the household have been recorded at the end of 2005. We assumed that these characteristics have not changed between 

2001 and 2005 
7
 The dataset provides details about the health services classification : for doctors’ fees: generalist, specialist, neuropsychiatrist, 

midwife consultations, visits; for dental care: preservative dentistry, dental prostheses, orthodontia; for “other fees »: surgery 

acts, radiology procedures ; for « prescription drugs »: white vignette and blue vignette drugs ; for « optical care  »: eyeglasses, 

frame, contact lenses ; for « other prescriptions »: laboratory procedures, auxiliary care, orthopaedic care ; for 

« hospitalization »: hospitalization costs, per diem statutory fee, private room ; for « other types of care»: Spa care, medical 

transportation, prevention, other. 
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This panellized dataset constitutes a rich source of information that allows us to study the health 

insurance demand from a dynamic point of view (step by step) and enables us to test moral hazard over 

time. 

 

Sample 

Starting from a population of over 100,000 households living in the French metropolitan territory 

representing over 150,000 individuals, we have had, because of the wealth of information, generate a 

representative sample of the population
8
. Table 2 presents the main characteristics in 2005 of our 

sample which finally contains 18 126 individuals. 

From July 2003 to December 2005, 20% of individuals have subscribed SHI: 73% subscribed in 2003, 19% 

in 2004 and 8% in 2005. Six months before the implementation of SHI, an information campaign was 

launched to make it know among CHI beneficiaries.  This period allowed people to anticipate their 

potential subscription to the supplementary health insurance, which may have consequences on health 

care consumptions: people who expected to subscribe to the SHI may have restricted their health care 

consumptions before enrolment an exhaust it after enrolment to take profit of the better coverage.  

Women represent hardly 40% in our sample compared to 52% in the French population. This difference 

is due to our population which brings together civil servant working in the equipment and land 

management. Nevertheless, women are overrepresented among SHI enrolees (40.6% versus 36.6%). On 

average, individuals are 49.6 years old, those who took-up the SHI being much older than people who 

did not (56.3 yrs versus 47.7 yrs). Our sample is characterized by a high proportion of retired (31.2% 

versus 20% in the French population) and retired are also overrepresented among SHI enrollees. Two 

third of the individuals are CHI policyholders, 14.8% are spouse and 19.6% are children this last category 

being strongly underrepresented among SHI enrolees. 

The majority of individuals (57.8%) belongs to households whose gross income (of the civil servant) is 

between 1350€ and 1790€ per month); this population is underrepresented among SHI enrolees 

whereas higher wage index brackets are overrepresented. Note interestingly that the lowest wage 

bracket (lower than 1350€ per month) is also overrepresented among SHI enrolees. On average, we 

                                                           
8
 We lead statistical analyses on a random subsample of this population. Our sampling scheme accounts for the fact that 

individuals are clustered according to their belonging to a same pool CHI contract. We randomly draw pool CHI contract 

policyholders. We then add to each policyholders sampled, all individuals that are covered by the same pool CHI contract. 

Policyholders are selected applying higher probability of selection for people that took-up SHI than for people who did not and 

among people who people who took-up SHI, all the higher probability of selection that enrolment is late. These unequal 

probabilities enable to over-represent SHI beneficiaries, in particular latter enrolees, who constitute a small population in the 

overall database. More details are available upon request.  
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count 1.52 insured on each CHI contract (average size of household), this average size is lower among 

SHI enrolees. 

Last, the individual expenditure over the five semesters before the implementation of the SHI plan is 

equal on average to 3440€ (ie 688€ per semester). Compared to others, SHI enrolees have on average a 

higher overall health care expenditure and higher expenditure per health service, except for hospital 

care.  

 

4. Economic model and statistical assumptions 

Economic assumptions tested 

According to the economic theory, supplemental health insurance reduces the price of health care at 

the point of use. So, supplemental health insurance may increase expenditures through the addition of a 

substitution effect, which leads to a welfare loss, and an income effect that reflects an improvement of 

health care access. In our paper, we first test the assumption that SHI has a marginal positive effect on 

health care spending and so that there is a global effect of SHI (H1). Second, we investigate whether the 

additional health care consumption results from a possible income effect and so if it corresponds to an 

easier access to care (H2) by testing the assumption that the effect of supplementary health insurance is 

stronger just after enrolment than during the following semesters, it is to say pent-up demand (H2a) and 

examining whether the effect of the supplementary health insurance contract is the same whatever the 

insured wage (H2b). 

Let’s write the economic model. In the model, i = 1,…,N represents the individuals and s = 1,…,10 the 

semesters, ���
∗     is a latent variable that measures the propensity of the individual i to use care during 

the semester s; isC is a dichotomous variable that informs if the individual i utilized health care at the 

semester s and in case of use, islY is the logarithmic of the  expenditures conditionally to utilization 

(called thereafter: “conditional expenditure”) ; isI  is the variable or a the set of variables of health 

insurance that we have to introduce in the model to test H1, H2a and H2b ; sA  is the year of the 

semester s (2001, 2002, 2003, 2004, 2005); ssem  indicates whether s is the first or the second semester 

of a year; isX represents the vector of age and age square; iZ represents the vector of individual fixed 

variables: gender, number of people covered by the CHI, wages by scales of the subscriber of the CHI, 

administrative situation (working, retirees, student), household situation for the subscribers (spouse, 

children), location. 

In a first step, the insured i chooses to consume or not at the semester s.  
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11
111111

* ... isissisiisis vsemAIZXC εηλδβγα +++++++=             
 
(eq. 1) 

1=isC
 if 

0* ≥isC
  

0=isC
 if 

0* <isC
 

 

In the second step, the insured i who has decided to consume chooses his level of expenditure at the 

semester s.  

( ) 22
222222 ...1 isissisiisisis vsemAIZXClYE εηλδβγα +++++++==              (eq. 2)

 

In this model
1
iv , 

2
iv  represent the unobserved heterogeneity parameters which are fixed over time and

1
isε , 

2
isε  the unobserved heterogeneity parameters which are variable over time. 

We now specify health insurance variables isI  that we use for each of the three hypotheses to be tested 

(H1, H2a and H2b). 

 

Test of a global effect of SHI on health care consumptions (hypothesis H1)  

The health insurance variable isI that we use to test the hypothesis of a global a global effect of SHI on 

health care consumptions is isSHI , a dummy taking the value 1 if the individual i is covered by SHI at the 

semester s. The model is then written as follows: 

11
111111

* ... isissisiisis vsemASHIZXC εηλδβγα +++++++=              (eq. 3) 

1=isC
 if 

0* ≥isC
  

0=isC
 if 

0* <isC
 

( ) 22
222222 ...1 isissisiisisis vsemASHIZXClYE εηλδβγα +++++++==              (eq. 4) 

 

Test of pent-up demand (hypothesis H2a)  
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Testing pent up requires allowing the effect of SHI to vary over time. The health insurance variable isI  

that we have to introduce to perform this test is a set of five dummies h

is
SHI  (h=1..5) which indicate the 

length of enrolment in the SHI for the individual I, at the semester s. 1=h

is
SHI  if the individual i has 

been covered by the supplemental health insurance contract for h semesters at the end of the semester 

s, and 0 otherwise. The model is then written as follows: 

11
11

5

1
1111

* ... isiss
h

h
is

h
iisis vsemASHIZXC εηλδβγα +++++++= ∑

=
             (eq. 5) 

1=isC
 if 

0* ≥isC
  

0=isC
 if 

0* <isC
 

( ) 22
22

5

1
2222 ...1 isiss

h

h
is

h
iisisis vsemASHIZXClYE εηλδβγα +++++++== ∑

=
             (eq. 6)

 

 
 

Test of pent-up demand (hypothesis H2a)  

Finally, we test whether the effect of supplemental health insurance results purely from a better access 

to health care or if it reflects moral hazard (H2b). This test is implemented by introducing the interaction 

variable INCSHII isis ×= . We thus allow the effect of the SHI to vary according to the income level. 

11
111111

* .. isissisiisis vsemAINCSHIZXC εηλδβγα ++++×+++=             (eq. 7) 

1=isC
 if 

0* ≥isC
  

0=isC
 if 

0* <isC
 

( ) 22
222222 ..1 isissisiisisis vsemAINCSHIZXClYE εηλδβγα ++++×+++==               (eq. 8)

 

This test is justified by the following argument: if SHI allows an easier access to health care rather than 

generates moral hazard, its effect on health care consumptions would be much greater for low income 

people than for high income. Indeed, compared to high income people, there are more health care 

consumptions that low income people cannot afford without SHI.  

 

Assumptions on residuals 
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Relaxation of the strict exogeneity assumption of residuals 

The previous economic model assumes that all the residuals (which are fixed or variable over time) are 

not correlated with explanatory variables (eq.1 to eq. 8). This assumption is rather strong as any omitted 

variable linked with health care consumptions and with the decision to subscribe or not the SHI biases 

the estimation of the impact of health insurance on health care consumptions. In particular, we do not 

observe neither health status nor risk aversion whereas they are theoretically key determinants of 

enrollment and consumptions. Effect of health status on enrollment may be the consequence of adverse 

selection. We use the Chamberlain specification, which allow us to relax the assumption of exogeneity 

between the residuals that are fixed over time and the omitted variables. Chamberlain’ specification 

(1984) is to model the residuals which are fixed over time by observables variables that are fixed over 

time, differ from semester of subscription and that are rather linked to the unobserved information that 

causes the bias. By this way, fixed residuals can be written as:  

∑
=

+Ψ=
10

1

111 .
τ

ττ iiii wIv  and ∑
=

+Ψ=
10

1

222 .
τ

ττ iiii wIv               (eq. 9) 

Under this specification, the economic model is: 

1
10

1

11
111111

* .... isiiissisiisis wIsemAIZXC εηλδβγα
τ

ττ ++Ψ++++++= ∑
=

             (eq.10) 

1=isC  if 0* ≥isC   

 0=isC  if 0* <isC  

( ) 2
10

1

22
222222 ....1 isiiissisiisisis wIsemAIZXClYE εηλδβγα

τ
ττ ++Ψ++++++== ∑

=
            (eq.11) 

Thus, we introduce dichotomist variables that differ every semester of subscription. They allow us to 

identify and to control the correlation between the decision to subscribe the supplemental health 

insurance and unobservable variables which are fixed over time. We chose to introduce a dichotomist 

variable 
τ
iSUBSHI for each semester of subscription τ that take the value 1 if the individual subscribed 

the SHI at the semester τ and 0 else. As isI , already controls the proper effect of supplementary health 

insurance after subscription, the semester of subscription 
τ
iSUBSHI  which is constant over time 

captures differences of level of consumptions, independently of the benefit of the SHI, between those 

who enroll at semester  τ, and those who never enroll.    
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Using the Chamberlain’s specification allows relaxing the assumption of independency between the 

subscription of the supplementary heath insurance and the fixed part of health status and risk aversion. 

For the health status, this fixed part is for example the level of sight at the beginning of the observation 

period, the average health status on 5 years, etc. It also exists a variable part over time (as a suddenly 

degradation of health status, unforeseeable events linked with hospitalizations, etc.) which may be 

correlated with the subscription. This potential correlation is not corrected by Chamberlain 

specification. Nevertheless, according to a previous analysis of the subscription of the SHI (Franc et al, 

forthcoming), it is the fixed part of health status, which seems to be the part that really influences the 

subscription. For risk aversion, we can assume that it is rather stable over time, such that most of its 

correlation with residuals is corrected by Chamberlain specification.   

 

Independency of 
1
iv and 

1
isε  with 

2
iv and 

2
isε  : the choice of two-part models 

We assume that residuals 
1
iv and 

1
isε are independent from residuals 

2
iv and 

2
isε , which is equivalent to 

suppose that conditional to the explanatory variables, the decision to use care and the level of 

expenditure in case of utilization are independent. Thus, equations of the decision to use care and 

conditional the expenditure can be estimated separately, which corresponds to a two part model. For 

this reason, for each of the 3 hypotheses to be tested, we carry out a two part models to estimate the 

effects of SHI on the demand of health care and to identify its nature (moral hazard or better access to 

health care).  

The assumption of independency between 
1
iv and 

1
isε  and 

2
iv and is rather strong as some unobserved 

characteristics, in particular health status, may influence both the utilization and the level of 

expenditure. So, estimation may be bias due to selection. Alternatively, we could have used a sample 

selection model. To estimate this model in the case of panel data, Wooldridge (1995) developed a 

method in two steps, with mills ratio computation. Nevertheless, we should have found characteristics 

that influence utilization but not conditional the expenditure. Indeed, when such variables are not 

introduced in utilization equation, identification of the effect of explanatory variables on utilization and 

expenditure relies entirely from the non-linear relationship between the two equations (Puhani, 2000). 

The shape of this relationship is determined by the assumption of normality of residuals. While this 

assumption may be wrong, it cannot be tested for utilization equation (Duan et al, 1983).  Finally, we do 

have not implemented sample selection model because we could not find characteristics than influence 
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only utilization, and because estimation with mills ratio may is inefficient due to heteroscedasticity 

(Puhani, 2000).  

Distribution of the residuals 

We assume that 
1
iv and 

1
isε , the residuals in the equations of the decision to use care are normally 

distributed. On the other hand, we do not make any assumption on the distribution of 
2
iv and 

2
isε , the 

residuals in the equations of the conditional the expenditure. Indeed, the method of estimation of these 

equations does not require specifying the law of the residuals.  

Estimation 

In order to estimate the model presented previously, we use the General Estimating Equations method 

(GEE), which assumes lower conditions about the time dependency of residuals than the random effects 

models. GEE estimation is an extension of generalized linear model method. It implicitly consists in 

finding the coefficients that minimize the square of the generalized residuals (the difference between 

the explained variable and its expectancy conditional to explanatory variables) normalized by a matrix 

that describes the variance structure of theses residuals. Given the distribution of the true residuals, the 

expectancy of explained variable conditional to explanatory variables can be specified as a function of 

the coefficients to be estimated. The variance of generalized residuals is written in function of a 

working-matrix which describes the time correlation between data. The working matrix is unknown and 

thus, it must also be estimated. Estimations are obtained step by step, using Newton-Raphson 

algorithm. At each step, coefficients and then the working matrix are estimated. Computations are 

carried out till convergence.  

 

5. Results  

Global effect of the SHI on health use 

SHI has significant effects on health care consumption by increasing both the probability to use health 

care by 3.4 pts and the the expenditure conditionally to use by 13.6% (cf. table 3). 

The effect of SHI is non uniform according to the type of health service. For hospital care, SHI does not 

affect the probability of utilization or the conditional hospital expenditure. On the contrary, SHI 

influences consumption of several types of outpatient services: for physician care, dental care and 

optical care, the three main outpatient services for which SHI enhances significantly coverage, SHI has 
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an effect on both the probability of utilization and the conditional expenditure. The effects are 

particularly strong for dental care (+ 4.5 pts on the probability of utilization and +35.8% on the 

conditional expenditure) and optical care (3.6 pts on the probability of utilization and +14.2% on the 

conditional expenditure). Nevertheless, at this point of the analysis, we cannot disentangle between 

substitution effect associated to moral hazard and income effect  associated to an easier access to care. 

Moreover, it is interesting to note that SHI influences significantly the probability to use prescription 

drugs (+3 pts) and “other prescriptions” (laboratory procedures, auxiliary care, orthopedic care) whereas 

SHI does not offer additional reimbursements for these types of care. This is probably due to the fact 

that SHI enables a better access to physicians that is to say to to prescribers  

 

Effect of the semester of subscription 

Ceteris paribus (among others, the effect of SHI on health care consumptions after enrollment being 

controlled) we observe that first SHI enrollees, those who subscribed during the first year (S2 2003 and 

S1 2004), have a higher probability and conditional expenditure compared to individuals who never 

enrolled. Individuals who enrolled later (S2 2004 and later) have higher conditional expenditure than 

people who never enrolled but the probability of use appears to be similar or even lower. These results 

are in line with the one concerning subscription of the SHI (Franc et al), which showed a positive 

relationship between past  health care expenditures and the decision to subscribe SHI.  

 

Effect of income 

Income appears to be weakly linked with health care consumptions: probability of health care utilization 

increases by 3.2 pts when income switches from the lowest bracket (less than 1350€) to the two next 

brackets (1350€ - 1790€ and 1350€ - 2240€) and then decreases when income switches from these two 

intermediate to the two upper income brackets. Finally, there is no difference between the lower and 

higher paid. Moreover, conditional expenditure is not influenced at all by income. While similar effects 

are observed for physician care and “other prescriptions” and rather low effects are observed for 

hospital care (negative for conditional expenditure), income is correlated with the probability to use 

optical and dental care :  the probability to use optical care and dental care increase respectively by 1.2 

pts and 2.8 pts when income switches from the lowest income bracket to the next and respectively by 

3.1 pts 10.8 pts when income switches from the lowest income bracket to the highest. Moreover, for 

optical are, income strongly influence conditional expenditure: this expenditure increases by 16.2% and 

22.9% when income switches from the lowest income bracket to the two highest.  



14 

 

 

Effects of the main other covariates 

The effect of age appears to be rather standard: the probability of health care use and the conditional 

expenditure both continuously increase with age, this increase being all the faster that the individual is 

old. The effect of age on health care consumptions varies according the type of health service: 

relationship between age and the probability of use has a well-known U-shape for physician care and 

prescription drugs, an inverted U-shape for optical and dental care and a continuously positive for 

“other fees”, “other prescriptions and “hospital care”. Relationship between age and conditional 

expenditure has a U shape for physician and hospital care, an inverted U-shape for optical and dental 

care and is continuously increasing for “the other fees”, the “other prescriptions and prescription drugs..     

Gender has a strong effect on the probability of use: this probability is significantly higher for women 

than for men concerning the whole health care consumptions (+5 pts) or concerning all health services 

(except for the “other types of care”). Effect of gender on conditional expenditure is more contrasted: 

we observe no significant difference between men and women for dental care, “other prescriptions” 

and “other types of care”. For the hospital care, the effect is even significantly negative, this result being 

consistent with the one of past research (see for example Raynaud, 2005). Nevertheless, considering the 

whole health care, we observe a 29.9% higher conditional expenditure among women than among men.        

The year of observation has no effect on the probability to use health care and a positive effect on 

conditional expenditure. This result is consistent with the tendency of health care to increase over time. 

 Pent-up demand  

Effect of SHI on health care consumption varies widely over time (cf. table 4). These variations are 

consistent with the hypothesis of pent-up demand: compared to individuals who never purchase SHI, 

the probability to use health care among SHI insured is 3.8 pts higher during the first semester of 

enrollment, 3.7 pts higher during the second semester of enrollment, 2.9 pts during the third semester, 

2 pts during the fourth semester and 2.5 pts during the fifth semester. For SHI enrollees, conditional 

expenditure is 20.4% higher during the first semester of enrollment, 15.8% higher during the second 

semester of enrollment, 12.4% higher during the third semester, 9.6% higher during the fourth semester 

and during the fifth semester of enrollment, there is no more difference compared to individuals who 

never purchased SHI. For both the probability and the conditional intensity to use health care, the 

difference between the first and the fifth semester is significant. 
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Studying item by item, we get similar decreasing effects of SHI over time on both the probability to use 

health care and the conditional expenditure for physician care, dental care and optical care. For 

prescription drugs and “other fees”, decreasing effect is observed on the probability of use only. For 

“other prescription”, it is observed neither on the probability of utilization, nor on the conditional 

expenditure. 

Effect of SHI on the access to health care         

Effect of SHI according to income levels depends on the type of health care (cf. table 5). For physician 

care and prescription drugs, we observe that SHI has a decreasing impact on health care use when 

income increases, while its effect on conditional expenditure is small and not significant for almost all 

income levels. This result is consistent with the hypothesis that SHI improves the access to care through 

higher probability of utilization, and does not generate moral hazard. As mentioned earlier, SHI does not 

offer additional reimbursements for prescription drugs, so that we can assume that for this care, effect 

of SHI is e consequence of better access to the prescribers. On the contrary, for optical care and dental 

care, effect of SHI on the probability to use health care and on the conditional expenditure is significant 

for all income brackets, and it do not substantially varies over income level. Thus, hypothesis of moral 

hazard cannot be rejected. It is not surprising as dental care and optical care are supposed to be very 

price-elastic. For the “other fees”, effect of SHI on the probability of utilization slightly increases with 

income while it slightly decreases for “other prescription”. In both cases, effect of SHI on the conditional 

expenditure is not significant whatever the income level. 

 

6. Discussion 

Due to the characteristics of the context and the data, our analysis presents several innovations. Firstly, 

we estimate not only the marginal effect of health insurance on health care consumptions but we also 

determine if this effect reflects pure moral hazard or better access to health care, proceeding step by 

step. This point is noticeable as very few studies tested the persistency of the marginal effect of health 

insurance over the time and the nature of this marginal effect: substitution or income effect. Indeed, 

following Pauly (1968), most empirical studies assume that income effect (leading to better access to 

health care) is insignificant and thus the effect of health insurance is supposed to reflect only 

substitution effect associated to moral hazard. The second innovation is that we estimate the effect of a 

variation of the coverage among privately insured who have already the same basic CHI. Such focus of 

the effect of complementary health insurance at the margin is particularly relevant in France as more 

90% of individuals are covered by a complementary health insurance plan and as there is a high 
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heterogeneity among CHI coverage:  in this context a crucial issue is to determine if having an enhanced 

CHI rather than a basic CHI improves the access to health care or if it generates moral hazard or finally, if 

it has no effect. Thus, we take into account the remark of Blomqvist (2001) in its criticisms of Nyman’s 

analysis (1999b) of the income effect of health insurance: Nyman (1999b) largely relies on a comparison 

between insured and non insured at all, Blomqvist (2001) pointed out that such approach is irrelevant to 

discuss the effect of a variation of the level of guaranties for already insured individuals. Without 

rejecting the possibility of an income effect, Blomqvist insists on the fact that this effect should be 

studied at the margin.    

In the first part of our analysis, we show that SHI has an expected significant and positive effect on 

health care consumption, regardless of whether one considers the probability of using the health system 

or the expenditure in case of consumption. However, this effect is non uniform according to the type of 

health service. For hospital care, SHI does affect neither the probability nor the conditional hospital 

expenditure. This expected result can be explained by the fact that the addition of public and basic CHI 

offers full coverage for most hospital expenses. Concerning other types of health services, SHI influences 

strongly and positively the consumption of physician care, dental care and optical care through a double 

effects on both the probability of use and the conditional expenditure. Indeed, public health insurance 

added to CHI leave high costs-sharing for a lot of such services, in particular for optical and dental care, 

and SHI provides additional guarantees to compensate for these residual costs borne by households and 

thus facilitates access to these services. It is thus perfectly consistent to find a positive relationship 

between subscription to SHI and these health care consumptions. However, at this point of the analysis, 

it is impossible to isolate properly what results from the effect of moral hazard to what results from a 

significant improvement in access to health care. Actually, we could make the two alternative 

hypotheses: first, SHI facilitates access to care and allows the SHI insured to use the care he needs; an 

argument in favor of this hypothesis is that SHI appears to favor the consumption of services that are a 

priori not better compensated by the additional contract (drugs and “others prescriptions”). 

Presumably, this additional consumption is the result of the combination of the needs of the insured 

(the demand), of the income effect from lower prices (highly compensated services) and finally maybe 

of an easier access to care prescribers (physicians) ref. this assumption still has to be tested. Second and 

conversely, one can argue that if the probability of use increases the intensity of seeking care and 

therefore the expense, too. In accordance with the basic foundations of the theory of the consumer, 

when the price of an ordinary good increases then demand increases and as long as demand is elastic, 

the increase in demand exceeds the magnitude of the decline price. This consumption may no longer 

match exactly the needs of health but might result from a trade-off under new relative prices. This tends 

more to conclude to the existence of a moral hazard effect as ref did.  
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At this point of the analysis, other effects suggest that SHI was subscribed to improve the access to 

health care. Indeed, our results show that the date at which individuals decide to subscribe SHI 

characterizes a particular type of individuals: first SHI enrollees (the one who decide immediately to buy 

SHI) have a higher probability and conditional health care expenditure compared to individuals who 

never enrolled. This relationship tends to diminish for later subscriptions. These results are perfectly 

coherent with results of the analysis of adverse selection in a dynamic approach allowed by the design 

of our study sample (Franc et al). The authors emphasized a positive relationship between past health 

care expenditures and the decision to subscribe SHI and as here. This relationship diminished over time 

(for later subscription) while the effect of income on subscription becomes negative. So, the first 

individuals who decide to subscribe SHI are characterized by a rather bad health status (approximated 

by age and its combinations and past health spending) and thus high health care needs while later 

subscribers are characterized by low financial resources. For these two populations, exhaustion of 

health care needs may represent an important financial burden for different reasons. It can thus be 

assumed that they purchase SHI, to reduce this burden and thus to have a better access to health care. 

These results from the adverse selection analysis associated with those of this analysis (also in terms of 

impact of age and gender) tend to confirm the hypothesis that the increase in consumptions reflects a 

better access to health care.  

Another result that also argues in favor of the hypothesis of a better access to health care due to SHI is 

the weakness of the effect of income on health care consumptions. The wage index considered as a 

proxy of the household income has a very strong effect on optical and dental care and no effect or very 

weak effect on all other health services; this is in line with the results of Raynaud (2005) ref. Actually, 

even under SHI, costs-sharing on dental and optical care are likely to be rather high. As these costs-

sharing may be unaffordable for low income, income still plays an important role for these kinds of care. 

Conversely hospital care, physician care, prescription drugs and other prescriptions are almost fully 

covered by the addition of the public health insurance (PHI), complementary insurance (CHI) and a 

fortiori SHI, which explains the weakness of the effect of income on these care.   

Compared to most of previous studies (ref), our longitudinal data allow us to analyse in a second part of 

our analysis if any change in the consumption behaviour whatever we consider the probability or the 

conditional intensity is persistent over time or may be viewed at a pent-up effect due to the 

consumption of previous needs non affordable before the purchase of SHI. And actually, we found that 

the effect of SHI on health care consumption varies widely over time. These variations show a peak and 

then a decrease of the health care consumptions over the length of the contract to finally converge to 

the same evolution of the consumption of the rest of the study sample (non SHI insured). This trend is 

observed on the probability of use as well as on the conditional health care expenditure. This finding 
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argues again in favor of hypothesis 1, particularly since this convergence is also observed for optical care 

and dental care and physicians care.  

Thus, the results discussed above have shown that the major effect that seems to explain the increase in 

health care consumption after the purchase of SHI (whatever one considers the probability to use or the 

conditional expense), is that of an easier access to health care system. Finally, the last part of our 

analysis allows to clarifying the nature of the effects generated by SHI and particularly the question of 

whether a contract of insurance supplementary judiciary reduces the potential inequities in access to 

care. The effect of SHI according to income levels depends on the type of health care: for physician care 

and prescription drugs, SHI has a decreasing impact on health care use when income increases, while its 

effect on conditional expenditure is small and not significant for almost all income levels. This result is 

consistent with the hypothesis that SHI improves the access to care through higher probability of 

utilization, and does not generate moral hazard. Indeed, high income Individuals gave up much less or 

never care physicians and the subscription of SHI does not ultimately change the behavior of using the 

system. Conversely, for low-income individuals subscribing to SHI allowing better coverage promotes 

access to physicians and thus increase the probability of having a prescription drug and therefore to 

consume drugs. Effect of income on the probability to use health care is stronger if the income is low, 

the effect on the conditional expenditure is however the same whatever the income is. These effects are 

largely concentrated in the probability of use and not the level of expenditure, which again is in line with 

better access to care 

As mentioned earlier, SHI does not offer additional reimbursements for prescription drugs, so that we 

can assume that for this care, effect of SHI is a consequence of better access to the prescribers. On the 

contrary, for optical care and dental care, effect of SHI on the probability to use health care and on the 

conditional expenditure is significant for all income brackets, and it do not substantially varies over 

income level. Thus, the hypothesis of moral hazard cannot be rejected. It is not surprising as dental care 

and optical care are supposed to be very price-elastic. For the “other fees”, effect of SHI on the 

probability of utilization slightly increases with income while it slightly decreases for “other 

prescription”. In both cases, effect of SHI on the conditional expenditure is not significant whatever the 

income level. 

To sum up our results, by improving the access to health care, additional coverage offered by SHI helped 

individuals, in particularly those with low income, to fulfill health care needs that they could not afford 

before subscription. After having exhausted these needs, individuals who subscribed SHI go back to 

levels of health care consumptions close to the one of the individuals who did not subscribed SHI.  In 

terms of policy implications these findings would be interesting as they indicate that coverage in 
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addition to a basic contract may promote a better access to health care without generating significant 

moral hazard phenomenon. Unfortunately, these results are difficult to generalize as the individuals that 

we observe (civil servants and their relatives) are not representative of the general population. 

However, this specificity would probably not affect strongly our conclusion so long as there are no 

substantial differences in terms of health care consumption behavior between both populations. 

Another possible limit of our study results from our measure of income.  Indeed, whereas income is a 

crucial characteristic to test whether SHI improve the access to health care, we approximate it only with 

the wage of the policyholder. Doing so, we rely on the hypothesis that this wage is strongly correlated 

with the other financial resources in the household (in particular the wage of the spouse).  Finally, we 

observe the effect of a switch from a specific health insurance covers to another specific one.  Past 

studies suggest that effect of health insurance may greatly vary according to baseline level of coverage 

and the variation of coverage that are considered. So, ideally, further research would consist in 

analyzing the effect of a switch from any level of coverage to any other, in the whole range of 

guarantees.    
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Table 1: PHI, Pooling CHI and SHI: warranties for different types of health care expenses 

Note: CP = Social security ceiling price 

White/Blue vignette: indicator permitting to segment drugs. White vignette represents medical utility drugs. Blue vignette represents moderate 

medical utility drugs  

 

 

Health services PHI CHI SHI
Physician care (consultations / visits / medical acts) 70% of CP 30% of CP + 30% of CP

Dental care
     preservative dentistry 70% of CP 30% of CP /

     dental prostheses / ortodontia 70 % of CP 115% of CP + 135% of CP

Other fees (sugerical acts, radiology procedures) 70% of CP 30% of CP + 30% of CP

Prescription drugs
     white vignette drugs 65% of CP 35% of CP /

     blue vignette drugs 35% of CP 65% of CP /

Optical
     eyeglasses  65% of CP 865% to 900% of CP  + 31€ to + 92€

     frame  65% of CP 55 € + 61€

     contact lenses 0 € 115 € +115€

Other prescriptions (auxiliary care, laboratory procedure, orthopedia) 60% of CP 40% of CP  /

hospitalizations
    Hospitals wich have not concluded RHF agreement:

        medical practitionners fees 80% or 100% of CP 20% or 0% of CP + 30% of CP

        stay costs 80% or 100% of CP 20% or 0% of CP  /

        per diem copayment (10€ for psychatric hospitalization and 14€ otherwise)  / Full  reimb  /

     Hospital which have concluded RFH agreement (all kind of cost) negociated tariff negociated tariff negociated tariff

Other types of care
     Medical transportation 65% of CP 35% of CP  /

     Spa care 65% or 70% of CP 35% of 30% of CP  /
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Table2: Sample characteristics in 2005 

    Full sample  
covered by 

the SHI 
not covered 
by the SHI 

Age 49.5 56.3 47.7 

Gender 

Man 62.6% 59.4% 63.4% 

Woman 37.4% 40.6% 36.6% 

wage index brackets (in points) 

<= 1350€ 6.1% 7.5% 5.7% 

From 1350€ to 1790€ 57.8% 51.9% 59.3% 

From 1790€ to 2240€ 20.5% 22.6% 19.9% 

From 2240€ to 3110€ 10.2% 11.6% 9.8% 

> 3110€ 5.5% 6.5% 5.2% 

administrative situation 

Active 40.1% 43.7% 39.1% 

Retired 31.2% 38.5% 29.3% 

Student 1.5% 0.9% 1.6% 

Without professional activity 27.3% 16.9% 29.9% 

family situation 

MGETb policyholder 65.6% 76.0% 63.0% 

Spouse 14.8% 16.7% 14.3% 

Child 19.6% 7.3% 22.8% 

residential location (grouping of regions) 

Ile de France (IdF = Paris region) 7.8% 10.4% 7.1% 

Parisian basin regions (excluded IdF) 16.8% 15.1% 17.3% 

Northern regions 4.4% 4.5% 4.4% 

Eastern regions: Alsace Lorraine 6.0% 9.2% 5.2% 

Eastern regions: Franche Comté 2.6% 2.6% 2.6% 

Western regions 16.9% 12.7% 18.0% 

South-western regions  15.4% 15.6% 15.3% 

Center-Eastern regions 11.7% 12.8% 11.5% 

Mediterranean regions 14.3% 13.1% 14.6% 

sum of health care expenditures from the 1rst of january 2001 to the 30th of june 2003 

whole expenditure                3 440 €            4 027 €            3 288 €  

Physician care                   408 €               500 €               384 €  

Dental care                   319 €               380 €               303 €  

Other fees                   247 €               317 €               228 €  

Prescription drugs                1 006 €            1 277 €               936 €  

Optical care                   159 €               203 €               147 €  

Other prescriptions                   518 €               568 €               506 €  

Hospital care                   666 €               661 €               668 €  

Other types of care                   118 €               121 €               117 €  

Number of observations 18126 8668 9458 

Number of pool CHI policies 12173 6780 5393 

Average number of beneficiaries per pool CHI policy 1.52 1.42 1.56 
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Table3: effect of Supplemental health insurance on health care consumptions 

type of care 
probability of utilization conditional expenditure 

∆∆∆∆proba of 
utilization Signific. ∆∆∆∆expend  Signific. 

Whole health care 3.40 *** 14.58 *** 

Physician care 3.58 *** 2.03 * 

Dental care 4.47 *** 35.80 *** 

Other fees 2.42 *** -0.97 ns 

Prescription drugs 3.00 *** 2.03 ns 

Optical care 3.62 *** 14.18 *** 

Other prescription 1.49 ** 0.34 ns 

Hospital care 0.36 ns 5.30 ns 

Other types of care 1.28 *** -6.81 ns 

 

Effects of SHI are expressed in percentage points for the probability of utilization and in percent for the conditional 

expenditure. Being covered by the SHI increases the probability to consume whole health care by 3.4 pts and it 

increases the conditional expenditure by 14.6%  

***: significant at the 0,1% level  **: significant at the 1% level  **: significant at the 5% level  
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Table4: Effect of supplemental health insurance on health care consumptions, according to the length of 
enrollment 

Length of 
enrollment at SHI 

Probability of utilization Conditional expenditure 

∆∆∆∆proba of 
utilization Signific. 

Signific. 
Δ[Δproba] / 
1st semester 

∆∆∆∆expend.  Signific. 
Signific. 

Δ[Δexpend] / 
1st semester 

Whole health care 

1
st

 semester  3.83 ***   20.43 ***   

2
nd

 semester  3.75 *** ns 15.81 *** - 

3
rd

 semester  2.88 *** - 12.41 *** --- 

4
th

 semester  2.03 *** --- 9.58 *** --- 

5
th

 semester  2.48 *** - 3.50 ns --- 

Physician care 

1
st

 semester  4.13 ***   4.76 ***   

2
nd

 semester  3.87 *** ns 1.67 ns - 

3
rd

 semester  3.42 *** ns 0.87 ns -- 

4
th

 semester  2.74 *** - 0.62 ns -- 

5
th

 semester  1.87 ** --- -3.07 * --- 

Dental care 

1
st

 semester  7.14 ***   42.96 ***   

2
nd

 semester  4.51 *** -- 46.30 *** ns 

3
rd

 semester  3.71 *** --- 23.32 *** -- 

4
th

 semester  2.68 *** --- 29.36 *** ns 

5
th

 semester  1.16 ns --- 22.22 *** -- 

Other fees 

1
st

 semester  5.53 ***   -1.61 ns   

2
nd

 semester  2.70 *** -- 1.16 ns ns 

3
rd

 semester  0.41 ns --- -2.02 ns ns 

4
th

 semester  0.22 ns --- -1.79 ns ns 

5
th

 semester  0.81 ns --- -0.70 ns ns 

Prescription drugs 

1
st

 semester  3.12 ***   0.94 ns   

2
nd

 semester  3.37 *** ns 2.47 ns ns 

3
rd

 semester  3.14 *** ns 5.35 *** +++ 

4
th

 semester  2.17 *** ns 0.94 ns ns 

5
th

 semester  2.05 ** ns 3.41 ns ns 

Optical care 

1
st

 semester  5.66 ***   16.52 ***   

2
nd

 semester  3.89 *** - 19.16 *** ns 

3
rd

 semester  3.16 *** --- 11.18 *** ns 

4
th

 semester  2.47 *** --- 9.67 ** ns 

5
th

 semester  2.18 *** --- 10.77 ** ns 
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Table4: Effect of supplemental health insurance on health care consumptions, according to the length of 
enrollment (continued) 

Length of 
enrollment at SHI 

Probability of utilization Conditional expenditure 

∆∆∆∆proba of 
utilization Signific. 

Signific. 
Δ[Δproba] / 
1st semester 

∆∆∆∆expend.  Signific. 
Signific. 

Δ[Δexpend] / 
1st semester 

Other prescriptions 

1
st

 semester  1.99 **   2.12 ns   

2
nd

 semester  1.33 ns ns -0.48 ns ns 

3
rd

 semester  1.83 * ns -0.37 ns ns 

4
th

 semester  0.71 ns ns -0.64 ns ns 

5
th

 semester  0.93 ns ns -0.89 ns ns 

Hospital care 

1
st

 semester  1.44 **   12.82 **   

2
nd

 semester  0.93 ns ns 0.58 ns - 

3
rd

 semester  0.66 ns ns -2.43 ns - 

4
th

 semester  0.04 ns ns 11.48 * ns 

5
th

 semester  -3.15 *** --- -4.69 ns - 

Other types of care 

1
st

 semester  2.48 ***   -14.75 ***   

2
nd

 semester  -0.12 ns --- 19.44 * +++ 

3
rd

 semester  1.80 *** ns -10.75 * ns 

4
th

 semester  -0.17 ns --- 16.74 * +++ 

5
th

 semester  2.88 *** ns -11.85 ** ns 

Effects of SHI are expressed in percentage points for the probability of utilization and in percent for the conditional 

expenditure. For the probability of utilization and the conditional expenditure, the first column gives the effect of 

SHI , the second column indicates the significance of the effect while the third column indicates whether the effect 

is significantly higher or lower by comparison with the effect during the first semester of enrollment.     

Being covered by the SHI increases the probability to use whole health care by 3.8 pts during the 1
st

 semester and 

3.75 pts during the second semester of enrolment. Both effects are significant at the 0.1% level but the difference 

between them is not. SHI increases the conditional expenditure by 20.4% during the 1
st

 semester and 3.75 pts 

during the second semester of enrolment. Both effects are significant at the 0.1% level and the effect during the 2
nd

 

semester is significantly lower (at the 5% level) than the one during the 1
st

 semester.  

***: significant at the 0.1% level   **: significant at the 1% level   *: significant at the 5% level 

+++/++/+: significantly higher at the 0.1% level / at the 1% level / at the 5% level 

---/--/-: significantly lower at the 0.1% / at the 1% level / at the 5% level 
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Table5: Effect of supplemental health insurance on health care consumptions, according to income level 

Income level 

Probability of utilization Conditional expenditure 

∆∆∆∆proba of 
utilization Signific. 

Signific.        
∆[∆∆[∆∆[∆∆[∆proba] / 

inc. <= 1350€ 
∆∆∆∆expend.  Signific. 

Signific.        
∆[∆∆[∆∆[∆∆[∆expend] / 
inc. <= 1350€ 

Whole health care 

<= 1350€ 6.79 ***   10.69 ***   

1350€ - 1790€ 3.50 *** - 15.53 *** ns 

1790€ - 2240€ 2.23 *** -- 14.94 *** ns 

2240€ - 3110€ 1.48 * --- 16.11 *** ns 

> 3110€ 2.13 ** -- 7.28 ns ns 

Physician care 

<= 1350€ 7.92 ***   2.48 ns   

1350€ - 1790€ 3.98 *** -- 1.66 ns ns 

1790€ - 2240€ 2.76 *** -- 1.13 ns ns 

2240€ - 3110€ 0.16 ns --- 3.94 * ns 

> 3110€ 2.71 * -- 4.55 ns ns 

dental care 

<= 1350€ 2.63 *   52.28 ***   

1350€ - 1790€ 4.29 *** ns 36.89 *** ns 

1790€ - 2240€ 4.68 *** ns 34.22 *** ns 

2240€ - 3110€ 5.40 *** ns 26.76 *** - 

> 3110€ 6.02 *** ns 39.03 *** ns 

Other fees 

<= 1350€ 1.23 ns   1.42 ns   

1350€ - 1790€ 2.16 *** ns -1.44 ns ns 

1790€ - 2240€ 2.52 *** ns -4.06 ns ns 

2240€ - 3110€ 3.94 *** ns 5.92 ns ns 

> 3110€ 3.42 * ns -0.65 ns ns 

Prescription drugs 

<= 1350€ 8.47 ***   0.07 ns   

1350€ - 1790€ 3.32 *** --- 3.66 ** ns 

1790€ - 2240€ 1.99 *** --- 1.13 ns ns 

2240€ - 3110€ -0.48 ns --- 0.81 ns ns 

> 3110€ 2.16 * --- -4.47 ns ns 

Optical care 

<= 1350€ 3.78 ***   17.61 ***   

1350€ - 1790€ 3.41 *** ns 12.11 *** ns 

1790€ - 2240€ 3.59 *** ns 16.70 *** ns 

2240€ - 3110€ 4.99 *** ns 13.20 *** ns 

> 3110€ 3.83 *** ns 20.78 *** ns 
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Table5: Effect of supplemental health insurance on health care consumptions, according to income level 
(continued) 

Income level 

Probability of utilization Conditional expenditure 

∆∆∆∆proba of 
utilization Signific. 

Signific.        
∆[∆∆[∆∆[∆∆[∆proba] / 

inc. <= 1350€ 
∆∆∆∆expend.  Signific. 

Signific.        
∆[∆∆[∆∆[∆∆[∆expend] / 
inc. <= 1350€ 

Other prescriptions 

<= 1350€ 3.65 *   10.52 *   

1350€ - 1790€ 0.70 ns ns -0.74 ns - 

1790€ - 2240€ 2.61 ** ns 0.08 ns ns 

2240€ - 3110€ 1.27 ns ns 4.50 ns ns 

> 3110€ 2.03 ns ns -6.47 ns - 

Hospital care 

<= 1350€ 1.48 ns   3.32 ns   

1350€ - 1790€ 0.13 ns ns 8.23 * ns 

1790€ - 2240€ -0.08 ns ns 4.54 ns ns 

2240€ - 3110€ 0.99 ns ns 2.00 ns ns 

> 3110€ 1.53 ns ns -4.29 ns ns 

Other types of care 

<= 1350€ 1.34 ns   13.94 ns   

1350€ - 1790€ 1.91 *** ns -10.06 * -- 

1790€ - 2240€ 0.59 ns ns -9.07 ns - 

2240€ - 3110€ 0.26 ns ns 4.07 ns ns 

> 3110€ 0.40 *** ns -15.23 ns - 

 

Effects of SHI are expressed in percentage points for the probability of utilization and in percent for the conditional 

expenditure. For the probability of utilization and the conditional expenditure, the first column gives the effect of 

SHI for each income bracket, the second column gives the significance of the effect while the third column indicates 

whether the effect is significantly higher or lower by comparison with the one for the lowest income bracket. 

Being covered by the SHI increases the probability to consume whole health care by 6.8 pts for the lowest income 

bracket (<= 1350€) and 3.5 pts for the [1350€ - 1790€] income bracket. Both effects are significant and the one for the 

[1350€ - 1790€] income bracket is significantly lower (at the 5% level) than the one for the lowest income bracket. SHI 

increases the conditional expenditure by 10.7% for the lowest income bracket and 15.5 % for the [1350€ - 1790€]. 

Both effects are significant but the difference between them is not.  

***: significant at the 0.1% level   **: significant at the 1% level   *: significant at the 5% level 

+++/++/+: significantly higher at the 0.1% level / at the 1% level / at the 5% level 

---/--/-: significantly lower at the 0.1% / at the 1% level / at the 5% level 

 


