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Context

 Important role of CHI alongside the public scheme in France

 75% of health expenditures are covered by the French public health insurance
and out-of-pocket payments may be insured by CHI

 Several studies have shown a strong impact of CHI coverage on health
expenditures

 Buchmueller et al. (2004): important effect on dental care and specialist care

 Raynaud (2005) : CHI induces a 29% increase in ambulatory care

 Kambia-Chopin et al. (2008): Lack of CHI constitutes financial barriers to
access to health care particularly among the poorest : 32% of people without
CHI report forgone care



Context

 In order to reduce difficulties to access to care of the poorest , two
measures have been implemented

 «Couverture Maladie Universelle Complémentaire» (CMUC) :

 7% of the poorest French population benefit from this free health insurance for
most of out-of-pocket payments (Arnould and Vidal, 2008)

 The CMUC induced an increase in health care use of patients without CHI before
the implementation (Grignon et al., 2008)

 «Aide à l’acquisition d’une Complémentaire Santé» (ACS) : subsidized
health insurance

 Only 1% of the French population benefit from this voucher (Arnould and Vidal,
2008)

 However 7% of individuals are not covered by CHI (Arnould and Vidal,
2008)



Context

Why 7% of the French population remains without CHI?

 Is CHI non affordable for these individuals?

 Is non CHI coverage a rational choice explained by lower risks or different
preferences ?

Has income an influence on the choice of CHI quality ?

 Important question for the design of public health policies:

universal coverage or subsided health CHI vs private one

 Need for new researches on the determinants of complementary health
insurance demand and particularly on the role of income



Aim: Analyzing the demand for CHI

1. Descriptive analysis of CHI status in France

 Who is covered through his employer ?

 Who is freely covered through the CMUC ?

 Who is covered by an individual contract of CHI ?

 Who is not covered ?

2. Descriptive analysis of the affordability of non-group CHI

3. Determinants of the Demand for non-group CHI

i. To opt for an individual contract of CHI

ii. To choose the level of coverage

► Model with a two-stage decision process

Individual

choice



Data

A French Survey on National Expenditures : « Budget des
Familles 2006 »

 Five-year study conducted by INSEE

 All household resources and expenditures are included

 10 240 households; 25 364 individuals

 Strenghts of this survey to studying health insurance demand

 Precise measure of health insurance expenditures

 Precise measure of every types of resource which allows a good
approximate of CMUC eligibity

 Another data source than ESPS data (robustness check)

 Limits :

 Measurement at the household level and not at the individual level

 Poor assessment of health status: we know for each household member if
the person “is disabled or limited in daily activities”



CHI expenditures and CHI status 

 Respondents are not asked to report their CHI status

 However CHI status can be derived from household CHI expenditures

 Two types of CHI expenditures are reported:

 Deduction at source from the employer (measured at the individual level
for every household member in employment)

 Direct payment of the household to health insurance companies (mutual
insurance, private insurance, provident society)

 CHI status is assessed at the household level:

 A covered household is defined as an household with non-zero health
insurance expenditure (direct or through wage deduction)

 All household eligible to CMUC are supposed to be covered through the
CMUC: residents in France, resources lower than threshold varying
according to composition of the household (594€ per month for a single)

 Every member of an covered household are supposed to be covered



Potential determinants of CHI

 Household income: total amount of household resources divided by OCDE

equivalent scale (wage and social support less taxes)

 Household composition: single / single parent family / couple without children /
couple with children and other family

 Household risk: at least one household member disable or limited in daily activities
vs none

 Household head characteristics:

 Age, sex

 Educational level: Primary school / Secondary 1/ Secondary 2 / university degree

 Employment status: employed, unemployed, student, retired, housewife, other
inactives

 Occupation: Farmer / Craftmen / Manager / Associate professional / Office worker/
Elementary jobs / Inactive

 Location of the residence: rural areas / cities < 20 000 inhabitants / cities 20-100
000 / cities > 100 000 / Paris



Distribution of CHI status 

10 236 households
928 eligibles 

CMUC

9308 not eligibles 

CMUC

8435 covered

873 not covered

294 Employer 

contract only
2098 Mixed

(12.6%)

(87.4%)

6043 Individual 

contract only

 9.1% of households are eligible to CMUC
 8.5% of households are non covered, 9.4% among non eligibles to CMUC,
12.6% among those who are non eligible to CMUC and non covered at least by
their employer



Distribution of CHI plan 
according to available income
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 The proportion of non covered is double in first income quintile than
in the highest income quintile.



CHI affordability

The report of non-group CHI premium allows analyzing CHI
affordability

Three descriptive analyses:

 Average non-group CHI expenditures by income decile

 Effort devoted to non-group CHI expenditure by income decile

 Affordability of CHI according to Bundorf and Pauly’s definition



Average individual health insurance premium per 
capita according to available income
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Among individually insured household:  
The average health insurance premium per capita is 536€ per year. 

 CHI premiums are higher in the highest two deciles



Average effort rate for individual health 
insurance plan according to available income
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Effort rate

Effort rate is defined for each household as the share of total household
income devoted to CHI expenditures

 Effort rate decreases with disposable income
 CHI expenditures correspond to 8.5% of total income in the first income



Affordability of non-group CHI plan

Bundorf and Pauly (2006) define affordability based on socially acceptable levels of 
consumption of a particular good and the resources left for remaining consumption

A particular good x is affordable if:

Y – p.x* > G* 

where Y  is available income (before x expenditures)
x* is the socially defined minimum quantity of the special good (here CHI)
p   is the unitary price of the good x
G* is the socially defined minimum level of spending on all other goods

• Average non-group CHI premium by type of household is used as  a measure of p.x*
• G* is defined as a poverty line equal to 60% of median disposable income (848€ per 
month per CU)

CHI is considered has unaffordable if after deduction of average CHI premium to the 
total available income, the household is below the poverty line



Affordability of non-group CHI plan

Percentage of households with 

and without CHI among 

households for which CHI is 

affordable 

 

 

 

Percentage of households with 

and without CHI among 

households for which CHI is 

not affordable 

  

 

CHI 

affordable 

83,2% 

CHI not 

affordable 

16,8% 

without  

CHI 

33.1% 

with CHI 

91,1% 

without 

CHI 

8,9% 

     with 

CHI 66,9% 

% 

 15.4% of the households are initially bellow the poverty line

 CHI is not affordable for 16.8% for the sample : CHI expenditures would
lead 1.4% of the households below the poverty line



Analysis of the determinants 
of the demand for non-group CHI

How to model the probability of take-up and the amount of CHI
expenditures?

 Two stage decision process

 A lot of zero expenditure (13% of sample) and a not normal
distribution

Two stages Heckman Sample Selection Model 



Model (1)

The consumer has a sequential behavior:

1. The individual decides to subscribe or not to a CHI contract

2. If so, he decides the amount devoted to purchase a CHI

Y1i
* > 0 : Individual decides to subscribe and y1i =1

Otherwise y1i =0

Log (mi) = y2i = y2i* if y1i* >0

0, otherwise



Model (2)

Definition of the model:

E (u1i, u2i) = σ12 = ρσ1σ2

We take into account the dependence between the two decisions
through the fact that the residuals of the two equations are
correlated.

 Independent variables:

Age, gender, educational level, employment status, income
level*, composition of the household and location of the
residence, acs.

*specified as a piecwise linear function 

Y2i = y2i* if y1i*> 0         and        Y1i* = x’1iβ1 +  u1i

0 otherwise Y2i* = x’2iβ2 +  u2i 



Results



Results

Validation of the Model (mmils)

 Income is the main determinant of the decision to take-up a CHI

 2 categories of explicatives variables:

1. Some explain the probability to be covered but not the 
expenditures involved : gender and acs

2. Some explain the two stages of the decision: Income, 
composition of the household, location of the residence.

We found no effect of health status of the household on health
insurance demand but no information on ALD



Estimated probability to be covered by CHI 
according to available income



Conclusion

 This study highlights financial difficulties in access to CHI in France

 The poorest are more frequently not covered by CHI

 Non group CHI expenditures correpond to 8.5% of available income in the
first quintile

 CHI is not affordable for 16.8% of French household non eligible to CMUC
and not covered by their employer

 Consistently with previous studies, the analyse of determinant of CHI
demand shows predominant role of income

 in the access to CHI coverage

 in the quality of CHI

 Our results raise the issue of equity in the access to CHI and finally, to
health care
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