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Motivations

ó In 2008, the amount paid out by compulsory National 
Health Insurance in France for daily sick leave benefits è
11.3 billion €.
¡ 54 % illness/disease, 24 % maternity leave and 22 % occupational accidents 

(AT/MP).

¡ More than 5% of total health expenditures. 

ó This amount of course varies with the economic situation, 
the regulatory context and outbreaks of epidemics:
¡ 1995-2003 è increased by 4.3% / year.

¡ 2003-2008 è decreased by 0.5% / year.

ó Very large geographic heterogeneity
¡ The Financial Courts (2006):« the considerable geographic differences that 

exist and that still vary by a factor of 3 can hardly be explained by the socio-
professional structure of the working population of the Departments»
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In 2008, the amount paid out by compulsory National Health Insurance in France for daily sick leave benefits was € 11.3 billion, broken down into 54% for illness/disease, 24% for maternity leave and 22% for occupational accidents, This amount represent more than 5% of total health expenditures. This amount of course varies with the economic situation, the regulatory context and outbreaks of epidemics. 

Between 1995 and 2003, the total amount of daily sick leave benefits increased by 4.3%, whereas between 2003 and 2008, it decreased by 0.5% on average. Since 2008, the amount of benefits has tended to increase. 
In france there is a very large geographic heterogeity of sick leave In its 2006 the Financial Courts (2006)  stated that "the considerable geographic differences that exist and that still vary by a factor of 3 can hardly be explained by the socio-professional structure of the working population of the Departments"




Data Hygie 2005
Ardennes: 28,9% 
sick leaves

Hautes 
Alpes: 13,1% 
sick leaves

The purpose of this study:

understand disparities of 
proportions of sick leaves 
granted in French 
Departments.
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From the database in 2005 HYGIE  the proportion of sick leave benefit was 13% in the Hautes-Alpes Department and 28% in the Ardennes Department. 
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Motivations

 Daily sick leave benefits are the insurance expression to the 
question of absenteeism for health reasons, long been dealt 
with in labour economics. 

 « Choice » of individuals 
 Heath reasons

 Distinguishes the utility of working from the utility of being absent 
(Shapiro-Stiglitz (1984)

 Costs of these sick leaves: direct or indirect:
 The worker

 The firm
Daily sick leave benefits for an illness in France are paid every 14 days by 

National Health Insurance for each day not worked, including weekends and 
holidays, but starting on the 4th day of work stoppage after a waiting period of 3 
days.
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Daily sick leave benefits are the insurance expression to the question of absenteeism for health reasons, long been dealt with in labour economics.
sick leave is an individual choice for two reasons: health or  individual  distinguishes the utility of working from the utility of being absent. 
Costs of these sick leaves are thus not borne totally by National Health Insurance, since both the firm and the worker pay direct or indirect costs. 	
Daily sick leave benefits for an illness in France are paid every 14 days par National Health Insurance for each day not worked, including weekends and holidays, but starting on the 4th day of work stoppage after a waiting period of 3 days.
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Plan

 Conceptual framework 
 Literature review

 Analysis methodology

 Database
 Description of the HYGIE

 Descriptive statistics

 Estimation starategy
 Estimation of proportions

 Construction of  indicators

 Results
 The determinants of sick leaves

 The analysis of determinants of differences between Departments
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This study involves four parts. The first is a literature search on absenteeism to better understand potential differences between regions. The second part is a description of the Hygie database and descriptive statistics. Thirdly, we present the estimation strategy used to elucidate determinants of being on sick leave and to measure the importance in the understanding of differences between Departments. The fourth, we present the results of determinants of sick leaves and the determinants of differences between Departments.
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Literature review

 Problems of geographic segregations resulting in differences:
 Employment (Benadou,1993 ; Borjas, 1998…)

 Heath (Kawachi and Berkman, 2003 ; Congdon, Shouls and Curtis, 
1997…).

 Many publications have demonstrated the existence of 
external economic factors (Crane, 1991 ; Cutler and Glaeser, 
1997). 

 Few publications have attempted to understand the relations 
between geographic differences and the rates of absenteeism 
or sick leaves. 
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Both sociologists and economists have often studied problems of geographic segregations resulting in differences in terms of both
employment and health. 
Many publications have demonstrated the existence of external economic factor, but few publications exploring the relations between geographic differences and the rates of absenteeism or sick leaves. 
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Literature review

 Ichino and Maggi (2000)  6 potential reasons :
 (1) differences in characteristics among populations,

 (2) differences due to mobility between regions,

 (3) differences in production sectors and existing amenities,

 (4) sociological differences on the value of work, sick leaves and levels of needs,

 (5) differences in discrimination or acceptance of sick leave between Departments

 (6) differences in supply and demand of local markets that condition entry in the labour 
market or different types of jobs. 

 Ekblad and Bokenblon (2010)  effects of cultural and 
geographic contexts on sick leaves. 

 Barmby and Ercolani (2010), Little (2007)  effects of 
context can explain the difference in sick leaves. 
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Ichino and Maggi (2000) proposed six potential reasons to explain differences between regions: (1) differences in characteristics among populations, (2) differences due to mobility between regions, (3) differences in production sectors and existing amenities, (4) sociological differences on the value of work, sick leaves and levels of needs, (5) differences in discrimination or acceptance of sick leave between Departments and (6) differences in supply and demand of local markets that condition entry in the labour market or different types of jobs. 
To our knowledge, there are no French studies showing the possible effect of context on sick leaves, although this issue is dealt with extensively in foreign publications. 

Ekblad and Bokenblon (2010) used Swedish data to determine the impact of effects of cultural and geographic contexts on sick leaves taken. They concluded on a major impact of geographic location. The proportion of sick leaves in fact increased for people moving from a region with a low rate of sick leaves to another region with a higher rate than that of the former region. 

In addition, work by Ichino and Maggi (2000), Barmby and Ercolani (2010) and Little (2007) showed that after controlling individual characteristics, effects of context can explain the difference in sick leaves taken. Sick leave disparities between Departments could thus be due primarily to the structure of the economy and employment in the Departments in question.
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Analysis methodology

 To explain differences between Departments, two effects 
can be considered:

 Effect of composition result from differences to the 
characteristics of  individual or firms. This effect explain the 
difference   in the demographic, economic and social structure of 
the population from one Department to another. 

 Effect of context is that there may subsist geographic 
differences that can be imputed to the characteristics of each 
Department after adjusting for the characteristics of individuals. 
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In order to explain differences between Departments, two phenomena can be considered. 

The first is Effect of composition: This effect results from differences  to the chracteristics of individual or firms. This effect explain the difference   in the demographic, economic and social structure of the population from one Department to another. If the individual proportion of sick leaves is explained by these determinants, it then becomes highly probable that the average proportions per Department also differ. We call this phenomenon "effect of composition". 
The second is effect of context is that there may subsist geographic differences that can be imputed to the characteristics of each Department after adjusting for the characteristics of individuals. We call this phenomenon "effect of context".




3 groups of individual variables:

 Individual characteristics:
 Age, Age when entering the labour market, Sex, Wage, Work time

 Firm characteristics:
 Number of worker in the firm, Sector of activity (Industry,

Agriculture, Construction, Service)

 Insurance-related characteristics:

 Alace Moselle: generous system where individuals don't
support the loss financial during the first three days of sick leave
like individuals from other departments

 Recipient of universal health coverage (CMU) , With a chronic
disease (ALD)

Effect of composition
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The first aspect of the effect of composition is all the individual  characteristics  such as ….
The second aspect of the effect of composition is all the characteristics of the firm such as…..
The third group of variables explaining effects of composition is what we call "insurance-related" variables 
Just as a note Alsace Moselle is generous system where  individuals don’t support the loss finacial during the first three days like  individuals from other departments  




3 groups  of  departmental variables:

 socio-economic variables : 

 Unemployment rate, Birth-rate

 firm environment variables:

 Indicator of relative salary: is calculated by comparing his to that of 
employees in the same sector and in the same Department 

 Indicator of severity: is calculated by comparing the situation of each 
firm to the situation of firms in the same sector and in the same Department 

 insurance and medical supply variables:

 Density of general practitioners, Percentage of chronic 
disease, Percentage of sick leaves verified

Effect of context 
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There are three types of variables explaining the effect of context: socio-economic variables such as unemployment rate, birth-rate), firm environment variables such as the indicator of relative salary abd  indicator of severity :
Just as note The relative salary of the individual  is calculated by comparing his to that of employees in the same sector  in the same Department  We then calculate the index of severity of firm l by comparing the situation of each firm to the situation of firms in the same sector  in the same Department 

 and variables insurance and medical supply like…
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Database: HYGIE 

 Innovative Statistics Project
 Examine relations between health, work, professional career and firm 

characteristics.

 Partnership: IRDES-CNAM-CNAV-DREES

 Large Panel:
 550 000 individuals 300 000 firms

 2005-2008 and more ….

 Merger of two administrative files : CNAV(National retirement 
Fund ) and  CNAM (National Health Insurance )

 Database of HYGIE 2005
 Private sector employees, living in France (95 Departments), between 

25 and 65 years of age. 

 Retirees were excluded from the study. 

 Our database includes 262,998 benefit recipients in 146,495 firms.
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Using this base (called Hygie) we can examine relations between health, work, professional career and firm characteristics.
one from National Health Insurance (CNAM-TS) and the other from the national retirement fund (CNAV)
The data is from the merger of two administrative files, one from National Health Insurance (CNAM-TS) and the other from the national retirement fund (CNAV). 
This database is very well suited for studying differences between Departments. We thus focused our analysis on private sector employees, living in France (95 Departments), between 25 and 65 years of age. Retirees were excluded from the study. Our database includes 262,998 benefit recipients in 146,495 firms. 
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Econometric method

 Tow steps: 
 We  estimate results of three probit models that model the probability of 

being on sick leaves, on sick leaves shorter than three months and on sick 
leaves longer than three months.

 Measuring the relative and absolute differences between situations of 
different Departments .

 We used the predictions obtained from the nine different estimations (Ref = 
age + sex )
 1 : Ref + individual variables

 2 : Ref + insurance-related variables

 3 : Ref + firm variables 

 4 : Effect of composition: Ref +  individual + insurance-related + firm

 5 : Ref + socio-economic variables

 6 : Ref + healthcare supply variables

 7 : Ref + enterprise variables

 8 : Effect of context: reference+ socio-economic + healthcare supply + enterprise

 9 : Total effect: effect of composition + effect of context
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This was done in two steps. The first step of the analysis involved estimating three sick leave models with daily sick leave benefit (DSLB), short sick leaves and long sick leaves. The second step involved measuring the relative and absolute differences between situations of different Departments and we used the predictions obtained from the nine different estimations
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Econometric method

 Pref is the mean proportion estimated on reference variables (age 
and sex) of individuals (i) having had a sick leave in Department j.

 Pest is the estimated mean proportion (k ) of individuals (i) having 
had a sick leave in Department j.

 We then calculated the difference between these two mean 
proportions and the mean weighted by the population of each 
Department.
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Pjref is the mean proportion estimated on reference variables (age and sex) of individuals (i) having had a sick leave in Department j, while Pjest  is the estimated mean proportion (k ) of individuals (i) having had a sick leave in Department j.
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Econometric method

 We can now determine the mean square error (MSE) and thus the 
relative indicator of differences between Departments:

 If differences between Departments are due only to differences in the 
distribution of characteristics different models, then the values of these 
indicators should be zero. 

 If on the other hand, the value of indicators is different from zero and is 
changed by introducing new variables; this means that the latter are 
explanatory factors of differences between Departments. 
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Pjref is the mean proportion estimated on reference variables (age and sex) of individuals (i) having had a sick leave in Department j, while Pjest  is the estimated mean proportion (k ) of individuals (i) having had a sick leave in Department j.




Results

ó Determinants of daily sick leave benefits paid 

variable effect

Sex (Men vs Women) -

Age +

Age squared -

Unemployment in 2004 -

Sick leave in 2004 +

Special Alsace-Moselle plan +

Recipient of universal health 
coverage (UHC)

-

With chronic disease +

Part time, at home or other -

Salary -

Number of employees in the firm +

Sector/ Industry -
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Sex: the results of econometric estimations show that men have fewer absences for illness 
Age is also often a determinant of sick leaves since increasing age significantly rises the probability of a sick leave. There is a non-linear effect of age on the probability of being on sick leave 
Last Periods of unemployment affect behaviour that determines absenteeism. Thus, the individual who was unemployed in 2004 was less inclined to take sick leaves 
Concerning prior sick leaves, the employee who had sick leaves the previous year will tend to take more sick leaves 
complementary universal healthcare coverage (UHC),  have a negative effect on the probability on taking sick leaves 
The individual who was covered by Special Alsace-Moselle insurance plan, will tend to take more sick leaves. The moral hazard could thus be one of the main determinants of sick leaves. One aspect of this is the adaptation of the insured worker's efforts with respect to the generosity of the Health Care Insurance Scheme and coverage of financial losses resulting from sick leaves.
The chronic disease has significant and positive effect  sick leaves. 
Individual who employed in part time was less take sick leave relative o full time.
Salary, have a negative effect on sick leaves In the efficiency wages model of Shapiro-Stiglitz (1984), salary levels maintain an increasing relationship with employee productivity. 
Firm size : the number of employees is positively correlated with the indivi dual probability of being on sick leave. Employees of smaller firms are absent much less often than those working in large firms.
Sector: they found that there was a higher risk of absenteeism in the industrial sector than other sectors



 Determinants of daily sick leave benefits paid

Results

variable effect

Unemployment rate +

Birth-rate +

Density of general practitioners +

Percentage of chronic diseases -

Indicator of relative salary -

Indicator of severity of accidents +
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The unemployment rate of a Department also has a positive and significant effect on short sick leaves. Departments with a high unemployment rate also have a higher probability of sick leaves. 
 Concerning the variables of medical supply and health insurance, the density of general practitioners has a significant concave effect on taking sick leaves. A Department with low density increases the individual probability of being on sick leave. There is a saturation effect starting at 147 physicians per 100,000 inhabitants. Beyond this threshold probability starts to decrease. The percentage of verification of short sick leaves by National Health Insurance negatively and significantly influences taking sick leaves: the probability of sick leave decreases when the frequency of verifications in the Department increases. 
The probability of sick leaves increases once the percentage of chronic diseases in the Department increases. 
the higher the indicator of severity, the higher the risks for the employee compared to other firms in the same sector of activity and in the same Department. Our results show a positive relationship between the firm's indicator of severity and individual sick leaves.
 we find a negative correlation between the Indicator of relative salary and the probability of seck leave



Results

 Analysis of variance between Departments :

Effect of composition

Individual 29,4 %

Insurance-related 7,6 %

Firm 20,8 %

The 3 45,4%

Effect of  context

Socio-economic 9,7%

Insurance and supply 42,4%

Enterprise 1,7%

The 3 47,5%

Effect of composition + Effect of  context 65,3%
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For the relative indicator, all our variables explain 65.3% of the mean square error of the reference model. 
The second observation involves the difference between the effect of composition and the effect of context. 
Concerning the relative indicator, the proportions of the mean square error explained by the effect of composition are 45.4% and 47.5% for the effect of context of the probability of being on sick leave 
The third observation involves on specific variables into the both effects:effects of context and effects of composition.
For the effect of composition, we consolidated the variables into three sub-groups called "individual“
For the effect of context, we consolidated the variables into three sub-groups called "insurance and supply”





Results

ó Analysis of variance of key variable between 
Departments :

Individual
effect

Age when entering the 
labour market

23,0 %

Work time 2,6 %

Prior work status 7,6 %

The 3 29,4%

Insurance and supply
effect

Density of general 
practitioners

28,7%

Percentage of chronic 
diseases

0,9%

Percentage of sick 
leaves verified

31,6%

The 3 42,4%

Mohamed Ali BEN HALIMA                                                                    2011-IRDES WORKSHOP

Présentateur
Commentaires de présentation
We retain a specific variables into two groups of variables that best explain disparities between Departments, the "individual" effect of composition and the "insurance and supply" effect of context 
The variables included in these two groups do not have the same effects on the relative indicator. The three most determinant variables are: the percentage of sick leaves verified (31.6%), the density of general practitioners ( 28.8%) and the age when entering the labour market ( 23.0%).



Results

 The effects of composition and effects of context
explain the two-thirds of variance of sick leaves
between Departments .

 The variables explaining the differences between
departments :
 Density of general practitioners

 Percentage of sick leaves verified

 Age when entering the labour market
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These are the variables describing the medical supply (density of general practitioners), verifications by National Health Insurance and patient age when the professional career started, which best explain disparities between Departments concerning sick leave. 
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Conclusion

 Our different models explain a large part of the disparities 
between Departments. 

 The effects of composition and effects of context explain the
two-thirds of variance of sick leaves between Departments .

 The most explain variables
 Percentage of sick leaves verified (moral hazard), 

 Density of general practitioners (physician-induced demand).

 Our research shows that they could be used as public policy 
instruments aimed at reducing geographic disparities.
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In contrast to other composition or context included in our model, the percentage of sick leaves verified and the density of general practitioners are important levers of health policies. Our research shows that they could be used as public policy instruments aimed at reducing geographic disparities.
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