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Abstract:

The purpose of this publication is to better untderd disparities of proportions of sick leaves tgdrin French
Departments. The Hygie database was used for Ibhidt, by merging a number of administrative file§ o
employees in the private sector in France in 200his database enables the determination of
"employers/employees" relations, the impact ofdharacteristics of firms on the health of their éagpes and
interactions between health and work.

After briefly reviewing the various determinantgtiveen the effect of composition and effect of eattsick
leaves and their importance for understanding ggauc differences, we present a three-phase erapiric
analysis: a descriptive analysis to detect diffeesnbetween Departments, a multivariate analystgdolight
explanatory factors of probability of being on sielave and finally an analysis of determinants ifferences
between Departments.

Our different models explain a large part of thepdrities between Departments. The effects of caitipo and
effects of context account for about half of thealbte difference and two-thirds of the mean sqearer. These
are the variables describing the medical supplyngiile of general practitioners), verifications byatibnal
Health Insurance and patient age when the profeslsicareer started, which best explain disparitesveen
Departments concerning sick leave. In contrast tterocomposition or context included in our modak
percentage of sick leaves verified and the demdityeneral practitioners are important levers dlthepolicies.
Our research shows that they could be used ascppblicy instruments aimed at reducing geographic
disparities.
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Sick leaves. Under standing disparities between Departments

Mohamed Ali Ben Halima, Thierry Debrand, Camillegaert

In 2008, the amount paid out by compulsory NatidAealth Insurance in France for daily sick leavediies’
was € 11.3 billion, broken down into 54% for illsédisease, 24% for maternity leave and 22% for patdonal
accidents, i.e. more than 5% of total health exjieres. This amount of course varies with the eoaioo
situation, the regulatory context and outbreakemflemics (flu, gastroenteritis, etc.). Between5.8ad 2003,
the total amount of daily sick leave benefits iased by 4.3%, whereas between 2003 and 2008, rizakerl by
0.5% on average. Since 2008, the amount of berfeditstended to increase. Daily sick leave benefitsthe
insurance expression to the question of absentdeishealth reasons, long been dealt with in laEmanomics.
This classical problem generally uses the modeSlodpiro-Stiglitz (1984) that distinguishes the itytilof
working from the utility of being absent. Coststioése sick leav&sre thus not borne totally by National Health
Insurance, since both the firm and the worker gesctor indirect costs. Considerable work has tealrout the
diversity of individual factors for explaining alrdeeism: sex (Allen, 1981; Bridges and Mumford, @00se,
2005), age (Barmby and Stephan, 2000), salary fL€i§®91; Barmby, Orme and Treble, 1995) or working
conditions (Willard and Vlassenko, 1984; Case apdtbn, 2003).

Aside from changes over time and various explagdamtors, sick leaves in France are marked byra hagge
geographic heterogeneity, departmental heterogenBiépartment is an administrative area, there %6e
department in France. Thus, in 2005 the proportbemployees with at least one daily sick leavedfien
(DSLB) was in the range of 13% in the Hautes-Alggspartment to more than 28% in the Ardennes
Department. In its 2006 report on National Heatfthurance, the Financial Courts stated that "thesiderable
geographic differences that exist and that stilyvay a factor of 3 can hardly be explained by #ueio-
professional structure of the working populatiortfeé Departments”. Our question now becomes ampttée
understand the origin of these differences betw2epartments. Both sociologists and economists lodtes
studied problems of geographic segregations regulti differences in terms of both employment (Bima
1993; Borjas, 1998; Zenou, 2000) and health (Kawant Berkman, 2003; Acevedo-Garcia and Lochned320
et al, 2001; Congdon, Shouls and Curtis., 1997). Mamblipations have demonstrated the existence of maite
economic factors (Crane, 1991; Cutler and Glad$£7), but few publications have attempted to ustded the
relations between geographic differences and ttes raf absenteeism or sick leaves. Ichino and M&e00)
proposed six potential reasons to explain diffeesnicetween regions: (1) differences in charactesistmong
populations, (2) differences due to mobility betweegions, (3) differences in production sectord aristing
amenities, (4) sociological differences on the gatd work, sick leaves and levels of needs, (Sedéhces in
discrimination or acceptance of sick leave betwBepartments and (6) differences in supply and denmin
local markets that condition entry in the labourkea or different types of jobs.

In order to correctly conduct our analysis of timelerstanding of differences between Departmentgjecied
to dissociate the effects of compositions (diffeesin ages, health status, salaries, working tiondj sectors
of activity, characteristics of firms, etc. betweBrpartments) and effects of context. The lattaroerpass a
broad range of factors: economic factors (unempbnyinrate, birth-rate), medical supply factors (dtgnef
general practitioners), factors related to vertfaras by National Health Insurance and variablearatterising
enterprises (indicators of severity of workplaceidents, relative salaries). Once the importanceheke
different factors in the understanding of the phility of having been on at least one sick leave2@05 is
validated, we will see if they can explain dispagtbetween Departments. This publication invofees parts.
The first is a literature search on absenteeisibetter understand potential differences betweeiomsg The
second part is a description of the Hygie datalbaskthe methodology used to elucidate determinafmv&ing
on sick leave and to measure the importance iutlgerstanding of differences between Departmerttisdl,
we analyse determinants of sick leaves. The foanrith last part is devoted to the analysis of detents of
differences between Departments.

Daily sick leave benefits for an illness in Fraace paid every 14 days par National Health Inswedoceach day not worked,
including weekends and holidays, but starting endhday of work stoppage of the year, i.e. after aingiperiod of 3 days.

In what follows, we use the term "sick leave" asaym for work stoppage with payment of daily die&ve allowance by compulsory
health insurance
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Effect of composition or effect of context

In order to explain differences between Departmemis phenomena can be considered. The first efultn
differences in the demographic, economic and satiatture of the population from one Departmerdarnother.
If the individual proportion of sick leaves is eapled by these determinants, it then becomes higtdigable
that the average proportions per Department aler.diwe call this phenomenon "effect of compositioThe
second phenomenon is that there may subsist gdugrdifferences that can be imputed to the charisties of
each Department after adjusting for the charadtesiof individuals. We call this phenomenon "effexf
context".

Thus, determinants of sick leaves can be sepamtedwo categories although the boundaries areshatp:
effect of composition and effect of context. Theimmdistinction between these two types of effestshiat the
first is characterised by variables proper to eawiployee or to the firm, while the second is chizmésed by
variables at the level of the Department withouhgeroper to each individual.

Effect of composition

Variables explaining the effect of composition daen clustered in three groups: “individual" and {omate"
characteristics in which people work and "insuraredated" characteristics.

Several individual characteristics have been wideskyd in the economic literature to study deterntmaf sick
leaves. According to Ose (2005) and Allen (19819m&n take more sick leaves than men. This sexteffec
generally increases as there are young childrémeimmousehold (Vlassenko and Willard, 1984; Chauaiillot

and Guillot, 2007; Primoff and Vistnes, 1997). Agealso often a determinant of sick leaves sincesiasing age
significantly rises the probability of a sick leag@armby and Stephan, 2000; Livanos and ZangeR0ik0).
According to Depardieu and Lollivier (1985), age @dso be used as a proxy for the health statuslofiduals:
since the health status of a person becomes nagiefwith growing age, the probability of being siok leave
also increases. Rhodes and Stears (1984) confitheeghositive connection between health status aok w
absenteeism. The observed differences between Depas for sick leaves can thus be explained by the
proportions of women in the work force, the agewwmirkers or health status that are all very hetaregas
depending on the Department.

The second aspect of the effect of compositiofil e characteristics of the firm such as sizetaeof activity,
and salary. Allen (1981), Leigh (1983) and Barmby &tephan (2000) showed that firm size had a fasgni
influence on sick leave. Employees of smaller firane absent much less often than those workingngel
firms. According to Livanos and Zangelidis (201@psence for sick leave is more frequent is someisethan
others. Based on a panel of 26 European countegelen 2004 and 2006, they found that there wagheh
risk of absenteeism in the industrial sector thaagriculture. Barmbyt al, (1995) showed a strong negative
effect of salary on absenteeism. Many labour mattkedries can be invoked to understand relatiomsdmn
salary and absenteeism, in particular betweenysalad sick leaves. For example, in the “shirkingdedt,
salary is a major determinant of sick leaves. I dfficiency wages model of Shapiro-Stiglitz (1984alary
levels maintain an increasing relationship with &ype productivity. Leigh (1991) showed the exisemwf a
salary effect, validating the theory of efficienasages: workers making more money tend to take fesiek
leaves. In addition, differences between Departmeah be explained by the fact that the sectoexifity are
not identically distributed throughout the counsmd that there are salary differences for the saimen the
same sector of activity, depending on the Departmen

The third group of variables explaining effectscomposition is what we call "insurance-related'iafales. The
phenomenon of moral hazard could thus be one aindiie determinants of sick leaves. One aspectigfighithe
adaptation of the insured worker's efforts withpeg to the generosity of the Health Care Insur&@ateeme and
coverage of financial losses resulting from sickvies. The employer supports a sick leave withotal to
understanding of the health status of his employee. hazard on the basis of known elements iseelet the
individual once he is insured. A person with betieverage will have fewer losses to bear when ok Isiave,
implying that these individuals will be on sick Weamore often (Allen, 1981). Several empirical #gdhave
tried to demonstrate this behaviour pattern. Chiau@aillot and Guillot (2007) and Engellandt andpRahn
(2005) used the type of labour contract (temporerypermanent contracts) to show that temporaryraon
workers are less likely to take sick leaves thaséhwith a permanent contract. When a personas innstable
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labour market position, and fears that his protesasisituation will not be stabilised by a permar@mtract, he
takes fewer sick leaves. Aiuppa and Trieschniarg®8) considered that going through successive gerid
unemployment incites the person to take fewer ekes for fear of once again being unemployedrd e
nevertheless a link between poor health and epsseflainemployment and so there could very well be a
positive effect of unemployment on the frequencysick leaves. Moral hazard may also be the resuth®
French National Health Insurance system charatitexid-or instance, workers covered by Alsace amdéde
Health Insurance (special plan) or those with seimeintary private insurance benefit from advantauyss
offered by statutory health insurance. Costs regufrom a sick leave absence are thus lower. ReopVered
by more "generous” health insurance plans coultebgted to increase their consumption of healtle @and
thus take more sick leaves. Henrekson and Per28@4) used Swedish data from 1955 to 1999 to shawyv t
reforms that made the health insurance system gwmerous for reimbursing sick leaves led to incrdaates
of absenteeism. Similarly, Johansson and Palme2(28@5) used individual data to assess the Swedfshm
for reimbursing sick leaves in 1991 and concluded the frequency and length of workplace absercecdsed
when the cost of the absence to the worker incdedSmally, Puhani and Sonderhof (2010) reportet th
Germany the reduction of sick leave reimbursemeamf1L00% to 80% of salary reduced the average nuofbe
days of employee absence by about 2 days a ydaheSle determinants can explain differences ankwagch
Departments, either by the existence of geograpfstems or specificities.

Effect of context

To our knowledge, there are no French studies sigptvie possible effect of context on sick leavéthoagh
this issue is dealt with extensively in foreign [icdtions. Ekblad and Bokenblon (2010) used Swedista to
determine the impact of effects of cultural andggaphic contexts on sick leaves taken. They corduzh a
major impact of geographic location. The proportarsick leaves in fact increased for people movitogn a
region with a low rate of sick leaves to anothagioa with a higher rate than that of the formerioag In
addition, work by Ichino and Maggi (2000), BarmhydaErcolani (2010) and Little (2007) showed thaeaf
controlling individual characteristics, effects abntext can explain the difference in sick leavaseh. Sick
leave disparities between Departments could thusdiee primarily to the structure of the economy and
employment in the Departments in question. Theeetlaree types of variables explaining the effectaftext:
socio-economic variables (unemployment rate, biate), firm environment variables and variablesuiagace
and medical supply.

Concerning economic variables, the unemploymem imtone of the principal factors explaining sielves
taken. An unfavourable economic context charaadrisy high unemployment implies a reduction in $ézkves
(Leigh, 1985; Arai and Thoursie, 2005; Fahr analEr2007, Livanost al, 2010). This is discipline effect of
the workforce. Askildseret al. (2000) confirmed this effect in a study of Nonigyg data in 1992 (high
unemployment rate) and 1995 (low unemployment ratepetter economic times (1995) workers in faxtkt
more sick leaves. Bliksvaer and Helliesen (199%)th® other hand, showed that national unemployrardt
absenteeism for reasons of illness were independé¢nte level of the individual, however, they fali a
significant relationship between past unemployrmeerd absenteeism rates that was positive for Slavand
Spain and negative for Luxemburg and the UnitedeSteDther work using the labour-leisure traderodfdel
(Allen, 1981; Barmby and Treble, 1991; Dunn and nfliood, 1986) showed another effect of compositibn
the labour force: in periods of high unemploymemsatisfied or disgruntled workers tended to takeersick
leaves; they all remained on their jobs, whereayg tindoubtedly would have changed if the econoiti@aison
was more conducive to mobility.

The effect of context is also seen in variables$ tharacterise the firm environment in terms oatigk salary,
working conditions and job security. In contrastfion characteristics discussed in the part on ot$feof
composition, in this case we compare the situatibthe employee's firm to that of other firms irethkame
sector and in the same Department. For example, (23@5) added a new variable to the basic model of
efficiency wages of Shapiro Stiglitz (1984) thafleets working conditions and sick leaves relaedhese poor
conditions. He first showed a negative effect ddugaonly on short sick leaves, and secondly tbaglabsences
are closely linked to poor working conditions. Amet effect of context that could explain sick leave the
physical difficulty of work associated with a patrtiar sector. Sick leaves are in fact more frequerjpbs
characterised by strenuous and repeated physfoatsefWillard and Vlassenko, 1984; Case and De&a2003).
Olsson (2009) tested the impact of the Swedishdad®001 on job protection for firms with no moreath10
employees and showed that absence for illness alssmieby 13% in the most highly protected firms.



A number of variables related to medical supply rhaylinked to an effect of context for individuathaviour
concerning sick leaves. Based on the theory ofiplaysinduced demand (Rice, 1983), the densitylgfjrians
per Department could explain the disparity of d&zkves. Two explanations have been advanced (E2807).
The first is intuitive: a Department with a highnddy of physicians implies easier access to carkthus a
higher frequency of sick leaves. The second isedlao the physician-induced demand theory. A Diepamt
with a high medial density, i.e., there is elevatethpetition among physicians and where their rearation
depends on the number of medical acts they conawoctid lead to an increase in the number of medical
prescriptions. In addition, in order to limit inased sick leaves and to limit abuses, NationaltHdakurance
conducts a number of verification of individualge®/ing sick leaves. Based on the labour econofsicsker-
model”, in the framework of the theory of agendw principal levies a penalty such as layoff whes found
that the agent does not provide expected efforts$¢R1973; Lazear, 1979). National Health Insurari@murse
will profit by limiting deviant behaviour with regd to taking sick leaves. This can be done by imgleting
controls and verifications of either benefit reeipis on sick leave or the physicians prescribirgnthThese
controls will increase the probability of identifig "shirker" and thus reducing the number of sielves
(Kusnik-Joinvilleet al, 2006).

Database and econometric method

Construction of the database

Our study is based on data from the merger of tdimiaistrative files, one from National Health Inaoce
(CNAM-TS) and the other from the national retiremé&md (CNAV). We thus have a database containing
information on benefit recipients, their professibonareers, medical consumptions, sick leavesethgloyee's
professional context, as well as some charactesisti their employers. Using this base (called Eygve can
examine relations between health, work, professioaseer and firm characteristics. Kukhal (2009) used
information from a similar Austrian database to rakee the impact of the economic situation on health
expenditures. This type of database for examirtiege different aspects does not exist in France.

The Hygie database was created using CNAV datdeasstarting point. The CNAV is a sampling (random
selection) of retirement benefit recipients takeamnf files of the National Career Management Sys{8NMGC)
that comprises all private sector employees in ¢gamnd from the National Statistical Beneficiaryst&m
(SNSP) that comprises all private sector retireeBrance. The SNGC was used to extract informationthe
career of benefit recipients and the SNSP providitmation on their retirement. These two sounvese used

to obtain individual data such as date of birtkx, gtc. This sample was paired with illness datthef CNAM-
TS obtained from National Health Insurance Infoiorabf different insurance plans (SNIIR-AM). We thhave
data on all reimbursements by various branchesaifoNal Health Insurance. The CNAM-TS also provided
information on recipients' firms, so we have infation that characterises the employer. We now hafile that

is representative of private sector employees anée with precise information on employees, thiem fand
their healthcare consumption. The scope of studids this database is very broad: we are at thenary of
"employers/employees" studies on the labour makedwd et al, Kramarz and Woodcock, 2008; Haltiwanger
et al, 1999), studies on the impact of firm charactessbn the health of their employee (Kuéhal, 2009;
Browning et al., 2006) and studies on the relatigm$etween health and work (Bound, 1991; Currid an
Madrian, 1999; Strauss and Thomas, 1998).

This database is very well suited for studyinget#hces between Departments. We thus focused alys@non
private sector employees, living in France (95 D&pents), between 25 and 65 years of age. Retinegs
excluded from the study. Our database includes9®82benefit recipients in 146,495 firms. The Deparit of
Paris had both the most recipients (4.4%) and thst firms (3.9%). At the opposite end, the Lozéep&rtment
had the fewest recipients (0.1%) and firms (0.1%&)rievertheless accounted for 267 individuals &t fitms.



We are dealing with two levels of variables: indival and departmental. Individual variables arevigied by
the Hygie database: sex, age, type of health inseraetc. Departmental data (unemployment raté)-bate,
density of general practitioners, etc.) were takem "Eco-Santé" (health economics) databasesddiitian, we
created an "indicator of relative salatyThis is the ratio between the worker's salary #wedaverage salary per
sector of activity and per Department. This logiche same used in the efficiency wages theoryhafpiBo-
Stiglitz (1984) that expresses average wages paithd firm in comparison to average wages in coiplar
enterprises. We used this to create an "indicdteewgerity”® that is used as a proxy for physical difficultytbé
job or for the risky nature of certain firms. Itdefined by the ratio of the number of days lostviork accidents
and occupational diseases by the total number wfshworked in the firm, compared to the averagesgvper
sector of activity and per Department.

Econometric method

There are two major groups of variables: the finstudes composition variables involving personatad(age,
sex, type of health insurance, work status (illnesgemployment), age when entering the labour najéb
characteristics (salary, sector, firm size). Theose includes context variables describing theasitln of each
Department (unemployment rate, birth-rate, densftyeneral practitioners, percentage of chronieass),
relative salary indicator, risk indicator, numbésick leaves verified by National Health Insurance

In order to calculate the effect of variables oa #xplanation of differences between Departmengsdiwided
each group into three sub-groups. We were thustalieeasure the impact of personal data (age whitsmieg
the labour market, work status of the beneficiary2004 and 2003, job characteristics), of firmdafza firm
size, sector of activity) and insurance-relatedeatp (part of the Alsace-Moselle system, univetssdlth
coverage (UHC), status changed for UHC, havingrardb disease). The effect of context is measurethb
three sub-groups of variables involving the ecomoatintext (unemployment rate, birth-rate), medsgbply
and health insurance (density of general practtisnpercentage of chronic disease, percentagerifitations)
and enterprises (relative salary per sector ofigtand Department, risk indicator per sector ciivaty and per
Department).

Similar to the procedure of Bolin (2008) and Deloskaand Sirven (2009), the influence of each group of
variables on the explanation of differences betwBepartments was calculated using indicators oblabes
difference (difference between Departments) andtive difference (variance between Departmentsjvéen
Departments. This was done in two steps. The §itep of the analysis involved estimating three $izkve
models with daily sick leave benefit (DSLB), sheitk leaves and long sick leaves. The second siepvied

5 Indicator of relative salary:

Vi=1,..,1:individuals

Vj=1,..,J: Departments.

Va=1,..,A:sectors of activity

W;jq: : Salary of individual /belonging to Department jin sector a
The relative salary of the individuals calculated by comparing hiw ) to that of employees in the same seetar the
same Department j:

Wlek = M_‘:Vl:a .
ja
6 Indicator of severity:
vi=1,..,L:firms.
Vj=1,..,J: Departments.
Va=1,..,A:sectors of activity
TG,j,: number of days lost for work accidents or occupational diseases in firm / sector ain Department .

nyjq: total number of hours worked in firm / sector ain Department j.

We define severity as the number of days lost forkvaccidents and occupationtibeases divided by the number of hours

worked in firml, sectora, Department:
TGlja

-
TGlja = TWia .

We then calculate the index of severity of firtay comparing the situation of each firm to theaiion of firms in the same
sectora in the same Department




measuring the relative and absolute differencewdsst situations of different Departments and wed ube
predictions obtained from the nine different estiomes’ that depend in the explanatory variables of theeho

ref Z(Pref
estk — Z(Pestk

Pref is the mean proportion estimated on reference bi@sa(age and sex) of individuai$ baving had a sick

Ieave in Department while Pe“" is the estimated mean proportidn) ©f individuals {) having had a sick leave
in Departmenj.

The absolute indicator is determined by the abeatlifference of mean predictions per Departmergs, ihe
difference between the two extreme values for tfierdnt determinants included in the regressions:

esty esty
]abs 100 (1 3 ax(P”jref; min (Pref))>

max( min (P
We then calculated the difference between thesente@n proportions and the mean weighted by thelptpu
of each Departmentkyf is the population of one of these Departmentsine ). ; n;the total population of the J
Departments):

k _ pref esty kK _ 1
Ej =Py —P; and BY = %, 5 ().

We can now determine the mean square ®(MSE) and thus the relative indicator of differeacbetween
Departments:
1q MSEK
MSE* =< %]_,(E% - E¥) 2 and 1}, = 100 (1 - 5257,

MSETef

We thus have two indicators: an absolute indicétfy) that measures changes between extreme situaizhs
a relative indicatorIf,;) that is an indicator of variance evolutions betw®epartments. If differences between
Departments are due only to differences in theibigion of characteristics different models, ththa values of
these indicators should be zero. If on the othedhthe value of indicators is different from zamd is changed
by introducing new variables; this means that tht#el are explanatory factors of differences betwee
Departments.

Descriptive statistics and deter minants of sick leaves
Descriptive statistics

23.1% of our population took at least one shor8 @onths) or long (> 3 months) sick leave in 208&e(table
1). The distribution of the proportion of sick lesvper Department was highly unequal, from 13.1%h@&
Hautes-Alpes Department to 28.9% in the ArdenngsaBiment. These disparities are also found fortsduad
long sick leaves: 21.2% of our population with ekdeave less than three months increased fron?d.indthe
Hautes-Alpes to 26.7% in the Bas-Rhin Departmehng fopulation having taken sick leaves of more thase
months was very low compared to that of short &elwes. Only 1.5% of our sample was in this sitratind

" The nine estimations are as follows. Our referamaiables were age and sex
Estimation 1 Reference + individual variables
Estimation 2 Reference + insurance-related variables
Estimation 3 Reference + firm variables
Estimation 4 Effect of composition: reference + individuainsurance-related + firm
Estimation 5 Reference + socio-economic variables
Estimation 6 Reference + healthcare supply variables
Estimation 7 Reference + enterprise variables
Estimation 8 Effect of context: reference+ socio-economic altieare supply + enterprise
Estimation 9 Total effect: effect of composition + effect afrdext

8 As a result of theonstruction of this indicator, it is very closeth® calculation of a within variance.



the same disparities between Departments are 8eem,0.5% in the Hautes-Alpes and to 2.7% for Alpes
Haute- Provence.

The male/female distribution is classical, withB%. men and 44.9% women (sidble 2). Disparities between
Departments are again present. in the Ardennes rbepat, sick leaves reached almost 62.7% for male
employees vs. only 49.5% in the Hautes-Pyrenéesaav@rage, women took slightly more sick leaves timam
(23.7%vs. 19.1%). This trend was the same for long sick IeaWée distribution of benefit recipients per age
corresponded to the population pyramid of privatetar employees in France. Here again there wédrstautial
disparities between Departments. Paris with 26.1%nployees younger than 30 was the youngest Dapatt
and the Meuse was the oldest with 26.6% of empkyéaer than 50. The proportion of sick leaveséased
with age of the benefit recipients whether for shor long-term sick leaves. In addition, there waadecrease in
the 60-65 year-old segment since we are in theepoesof the phenomenon of "only healthy worketkti the
job".

Two-thirds (68.4%) of employees entered the laboarket before their 22 birthday. The Eure-and-Loir and
Cantal Departments had the highest proportion afierecipients among young adults on the laboarket
(38.8% for the under 18 group and 55.4% betweeant©22). Paris was the Department with the langestber
of recipients older than 23 at the moment theyredt¢he labour market. It is important to note $pecial case
of the population older than 27 entering the labmarket. This may involve recipients with a longieational
career, but also people who never entered the tainauket for a variety of reasons and entered mymgears
later, e.g. housewives after their children entdosl, or new residents in France. New entrantshenlabour
market take more sick leaves than others. The ptiopoof sick leaves of those entering before the af 18 is
27.5% and for those entering after the age of 2I7i2%. The proportion of short sick leaves alsoreased
with the age when the person entered the laboukethawith 24.5% for short sick leaves for the undér
segment and 15.9% for the over 27 segment.

In 2004, 11.2% of employees went through a peribdnemployment and 8.1% were in this situation 092

and in 2004 Disparities between Departments age Javith a minimum of 7.7% in the Yvelines Depantrinend

a maximum of 18.3% in the Hautes-Pyrenées in 2@écessive periods of unemployment do not seem to
affect sick leaves (whether short or long). Thepprtion of benefit recipients having had a sharkdeave and
who also experienced successive periods of unemmoy (2003 and 2004) changed little compared to the
proportion of recipients having gone through a getrof unemployment only in 2004 (16.29%.15.5%). Five

per cent of recipients in our sample had a sickddéa 2004, dropping to 1.2% if these events o@diin 2003
and 2004. Among recipients having had a shortIsiake in all or part of 2003 and 2004, 60.7% alad & sick
leave in 2005.

The different health insurance plans of benefitipieats changes the proportion of sick leaves. um o
population, 4.2% of the total are covered by thecid Alsace-Moselle insurance plan and the progoif sick
leaves was 28.2%s. 22.9% for those not covered by this plan thatristéd to the three Departments of Bas-
Rhin, Haut-Rhin and Moselle. The insurance plartlierrest of the country, complementary universallthcare
coverage (UHC-C), could have an effect on takimg $taves; 2.3% of our population benefited from@a.
The proportion of sick leaves was 14.9% while @ateed 23.3% for non-recipients. In addition, theggaphic
distribution of those covered by UHC-C is skewedFiance with a minimum of 0.3% in the Hautes-Alped a
maximum of 5.4% in the Pyrenées-Orientales.

The two principal sectors of activity are servi§é9.2%) and industry (21.2%). There are large ditpa
between Departments in the industrial sector with & employees in the Hautes-Alpes compared to%9r6
the Haute-Marne. There are also considerable diffsgs in the services sector, with 49.2% in thetéidMarne
and 85.4% for Paris. The proportion of sick leathass varies considerably according to the sectactivity.
The agriculture sector, the smallest in our datajlaad the highest proportion of long sick leavieg%).

Table 3 contains departmental context data. Theageeunemployment rate per Department is 9.5%. The
unemployment rate in 25% of Department @Lartile) is lower than 8.3%, while 25%Yguartile) are higher
than 10.5%. The Herault is the Department withHhigdhest unemployment rate at 14.6%, while the LeZers

the lowest at 5.8%. The mean birth-rate per Depentris 11.8% (T quartile = 10.5%; "4 quartile= 12.8%), but
geographic distribution is highly unequal since High-rate in Seine-Saint-Denis is 18.28%. 8.9% for the
Creuse. The mean density of general practitioners58.4 per 100,000 inhabitants" (quartile = 143.5; 3
quartile = 169.8). The density of general praatiéics in the Eure Department is much lower thansParith
117.3 vs. 313.3 general practitioners per 100,00@bitants. Concerning verifications by Nationalalie
Insurance, the average percentage of short-terknls&ves verified is 13.4 but varies substantilbm one
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Department to another. The lowest verification patage is in the Mayenne Department and the highest
the Niévre (9.7% vs. 17.3%).

Determinants of sick leaves

We have focused in the interpretation of the edtomaresults of three probit (probability unit) neld that
model the probability of being on sick leaves, mk $eaves shorter than three months and on sakeke longer
than three months. The results obtained with theetprobit models are shown in table 4. We wilitftomment
on the impact of composition variables on sick &gvollowed by the impact of context variables.

In the case of individual variables, the resulteainometric estimations show that men have felseraces for
illness, regardless of the duration. There is aliv@ar effect of age on the probability of being sick leavé

and being on sick leave for less than three mortps.thus has a negative effect on taking a leavéllhess.

The negative sign of age squared limits this pregjos, while age cubed with a positive coefficishbws the
increase of this probability. This would seem tafoon the notion that taking a sick leave is maexjtient after
a certain age and primarily as the subject appemogtirement. At these ages, individuals are wrgrohealth
and healthcare systems are a possible avenueageest "pre-retirement”. Age has no significaneetffon long
sick leaves.

Absenteeism for illness is the most frequent amymgng people entering the labour market (youngen ths),
regardless of the duration of the leave. The pritibabf being on sick leave decreases with the agehich the
subject entered the labour market. Thus, comparedet under 18 group entering the market, indivisiaéder
than 27 who enter have a probability 7.3 pointhéigof taking a sick leave. Young people enterhmglabour
market are characterised primarily by a low levdhaman capital and thus their jobs require lowi $&vels and
are characterised by poor working conditions. Ieeby, the last (oldest) group entering the laboarket is
generally composed of people with extensive edanatemployed in positions of responsibility and w#o
working conditions are excellent.

Periods of unemployment during a professional ¢aaffect behaviour that determines absenteeisms,Tine
individual who was unemployed for all or part of030was less inclined to take sick leaves: the griibafor
sick leaves in general decreased by 10 points, fgifds for short leaves and by 0.1 point for dezkves longer
than three months. One explanation for this isetkistence of a labour discipline effect. Benefitipéents who
were in a situation of unemployment in 2004 and3@@d a higher probability of being on sick leaVhis
variable identifies the long duration unemployednalividuals with a particularly difficult careemahe labour
market and with special health characteristics.c@oming prior sick leaves, the employee who hak Eaves
the previous year will tend to take more sick leavwbe probability of sick leaves increased by 5fo¥osick
leaves shorter than three months and by 2.6% fag &ick leaves for people previously on sick leawv2004.
The variable "old-age insurance for parents at NHo{@¢PH) is used as a proxy for the presence ofiokn at
home. It is generally supposed that sick leavakern more for women because their children areiteh Being
the recipient of OIPH in 2004 had a negative agdiftcant effect on the probability of a sick leaaed only for
long sick leaves. On the contrary, the probabdityecipients with OIPH in 2004 and 2003 being @k $eave
was 2.2 points higher.

Concerning employment characteristics, part-timepleyees and those working at home have a lower
probability of taking a sick leave that those watkifull time. The empirical results confirm the pha-Stiglitz
theoretical predictions of efficiency wages (1984fcording to which salary considerably reduces the
probability of absenteeism. Salary has a negatifecteon the probability of being absent and thiteat
stabilises for very high salaries. These differenman be explained either by a factor "obligatibpresence" for
the most highly qualified and for those with pamits of responsibility or by an effect related torking
conditions. Highly paid positions are thus subjddtefewer risks and thus to fewer sick led¥es

Concerning firm-related variables, the number ofplayees is positively correlated with the indivitlua
probability of being on sick leave (Ose, 2003)ldrge firms (perhaps for reasons of less stricttrobnfewer
constraints, less involvement), the absence of@ngemployee will tend to have less of a negatffexethan in

°  The two points of inflexion are 35 and 55 yearsdibsick leaves, and 37 and 50 for short leaves

9" Thisresult is in contradiction to the efficiency wagedry (Ose, 2003; Shapiro and Stiglitz, 1984), etiog to which
an employee with good working conditions will acceplower salary than an employee with more diffiauorking
conditions in order to compensate the difficuliresurred.
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the case of small firms (Weiss, 1985). There mapp dle differences in production procedures. Thus an
compared to an industrial sector, all sectors teveegative and significant effect on the probabitif sick
leaves. The sectors of agriculture, constructiod agrvices have 8.8%, 6.1% and 4.7% fewer chances,
respectively, of sick leaves compared to industry.

We will now focus our analysis on effects of contdys a result of its construction, the indicatéiseverity can
be considered as a proxy for working conditionshim firm: the higher the indicator of severity, thigher the
risks for the employee compared to other firmshie $ame sector of activity and in the same Depaittn@ur

results show a positive relationship between tima'$i indicator of severity and individual sick leav The other
firm-related context factor is the indicator ofattve salary. Introducing this variable enablestaigest the
results of the theory of efficiency wages (Shajind Stiglitz, 1984), where we find a negative datren. Thus,

a high indicator of relative salary is the reflectiof a mean salary in the firm that is higher thhat of

comparable enterprises and is negatively relatethdividual sick leaves. Salary thus has a duataffan

individual effect and a relative effect.

Finally, concerning Department variables, we dettitteintroduce multilevel variables and to detemmifithere
are absolute and saturation effects. For socio-deapdic variables, our results show a significatdtronship
between the unemployment rate and absenteeisriniess (Bliksvaer and Helliesen, 1997). The unemypient
rate of a Department also has a positive and $gmif effect on short sick leaves. Departments ithigh
unemployment rate also have a higher probabilityick leaves.

Concerning the variables of medical supply and themsurance, the density of general practitior®as a
significant concave effect on taking sick leavesDApartment with low density increases the indigidu
probability of being on sick leave. There is a eation effect starting at 147 physicians per 100,bhabitants.
Beyond this threshold probability starts to deceeakhe percentage of verification of short sickvesa by
National Health Insurance negatively and signiftaimfluences taking sick leaves: the probabibfysick leave
decreases when the frequency of verifications énDbpartment increases. This may be proof of fextfeness
in decreasing the probability of "shirker" (malimges) (Ross, 1973; Lazear, 1979). The percentagdrahic
diseases in the Department has significant effecthe three types of sick leaves. The probabilitgick leaves
increases once the percentage of chronic diseasks Department increases. This relationshipvsried when
we consider leaves longer than three months. Tik-tzite of a Department has the expected effedakimg
sick leaves: it is significant and concave. Thatieh between birth-rate and sick leaves is strofgeshort
leaves than for long sick leaves.

Our different models point out the expected effectsnposition and context variables indeed havergract on
taking sick leaves. Nevertheless, this first pdrbor analysis is not sufficient since it does nmasure the
supply of information from each group of variabl&his is why we conducted an analysis of differeand of
variance between Departments to obtain this inftiona

Geogr aphic disparities: effects of composition and context

As we explained, two indicators were created: asohfte indicator [;) that measures changes between
extreme situations, i.e., the difference in prolighof being on sick leaves between the Departmehére
leaves are the highest and the Department whegedtee the lowest, and a relative indicatfr,] that is a
reflection of changes of variance between Departspé. the mean square difference of probalslitiebeing

on sick leaves for all Departments.

The first observation involves the explanatory powkall of our variables in order to understanéfedences
between Departments. Concerning the absolute itatjcall variables explain 42.4% of absolute défeces of
the probability of being on sick leave between Depants. This proportion is the same for short $ézkves
(39.3%). Our different determinants also explaiifedénces between Departments of being on sickeléanger
than three months (all variables explain 23.0% lo$odute differences). For the relative indicatdt, cur
variables explain 65.5% of the mean square errdieofeference model. This proportion is similathat of the
probability of being on sick leave shorter thanethrmonths (63.7%). For long sick leaves, the viesab
significantly explain 48.1% of disparities betwd@epartments.

The second observation involves the difference betwthe effect of composition and the effect ofterin

There seem to be no significant differences betwibentwo effects since either can explain the ditipa
between Departments. Concerning the absolute itofictne effect of composition thus explains 23.6%4he
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maximum difference of probabilities of being onksieave between Departments, while the effect oftext
explains 34.7% of this maximum difference (21.5% &0.7% for the probability of being on sick leaslerter
than three months). Concerning the relative indicahe proportions of the mean square error empthby the
effect of composition are 45.4% and 47.5% for tifecé of context of the probability of being on lsiteave
(43.6% and 46.1% for the probability of being ockdeave shorter than three months, and 43.9% add for
the probability of being on sick leave longer tlilaree months).

The third observation involves on specific variablato the both effects: effects of context ance@f of
composition. For the effect of composition, we aditated the variables into three sub-groups called
"individual" (age when entering the labour marketrk status of the benefit recipient in 2004 and30
previous situation on the labour market), "insusrelated” (covered by the special Alsace-Mosdba pUHC,
status change concerning UHC, being on chronicadseand "firm" (salary, firm size and sector dfiaty).
For the effect of context, we consolidated the aldgs into three sub-groups called "socio-economic”
(unemployment rate, birth-rate), "insurance andotip(density of general practitioners, percentafiehronic
diseases and verification of sick leaves) and 'tente" (indicator of relative salary and Departteisk ratio
per sector of activity and per Department). Thetffinding is that there is a difference betweea &hsolute
indicator and the relative indicator: whereas abups of variables are significant for explainirg trelative
indicator, only two ("individual" for effects of oeposition and "insurance and supply" for effectsaftext) are
significant for explaining the absolute indicatdl groups of variables, with varying degrees ofpiontance,
explain the mean square error (relative indicatfr)proportions of sick leaves, but only the two abo
mentioned groups provide an explanation of extrei@tions. It is to be noted that these two groangsalso
those that best explain the relative indicator. €@oning effects of composition, variables of thedividual"
group explain 19.1%I(, ) of the absolute indicator and 29.4%( of the relative indicator for the probability
of a sick leave. It is thus individual variablesathbetter explain the effect of composition, canfing
observations made during the analysis of descapshatistics. For effects of context, "insurancd anpply"
apparently play a predominant role for both theohlie and relative indicators. For the probabitfybeing on
sick leave, the proportion explained by the indicatarel,, = 34.4% and,,; = 42.4%; for the probability of
being on sick leave of less than three monthsptbportions aré,;,; = 32.1% and,,; = 42.4%.

The fourth observation involves on specific vargabinto two groups of variables that best explagparities
between Departments, i.e., the "individual" effe€tcomposition and the "insurance and supply" éffefc
context (sedable 6). The variables included in these two gsodp not have the same effects on the two
indicators. The three most determinant variablestae percentage of sick leaves verifigg (= 25.7% and,.,

= 31.6%), the density of general practitionels (= 21.5% and,,; = 28.8%) and the age when entering the
labour marketi,, = 12.8% and,.,; = 23.0%). Prior work status also explain dispasitbetween Departments
(I;ps = 4.4% and,,; = 7.6%) but to a lesser extent. These two comiposiariables partly reflect the "past” (or
original) situation of individuals with respect toe labour market. They could demonstrate the pinena of
hysteresis in the relationship between the streatfithe labour market and the proportion of sekves.

Just as in the analysis of other types of health@penditures or inequalities of healthcare, gmuyc
disparities of sick leaves are the consequenceiftdre&hces in the healthcare supply and the nundfer
verifications conducted by National Health Insunmore than differences of composition, evendfgtuation
of the labour market seems to have a certain degfrieeportance.

Conclusion

The purpose of this work was to understand disparin sick leaves in different French Departmelitile
cyclical macroeconomic changes have been studig,othe same cannot be said of geographic differen
Using the Hygie database constructed by mergingraéadministrative files of private sector empleyen
France in 2005, and after discussing the variougrohinants of sick leaves and their importance for
understanding geographic disparities, we conduatédstep empirical analysis: (1) a descriptive ysialto
detect differences between Departments, (2) a vauitite analysis to highlight explanatory factotrsndividual
probability of being on sick leave and (3) an as@lf determinants of differences between Departsnesing
two specific indicators.

Our models have enabled us to show that a considegzart of disparities between Departments can be

explained. The effects of composition and the édfed context account for about half of the absointicator
(variation of the absolute difference) and twodkiof the relative indicator (variation of the mesmuare error).
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Among the groups of variables we created, "inswaancd supply” and "individual" variables best ekpla
disparities between Departments. More precisely,prcentage of sick leaves verified, that canakert as a
control of moral hazard, and the density of genprattitioners that require thought being giverphysician-
induced demand, and the "prior" situation on tHsola market would seem to explain differences betwe
Departments.

In contrast to other composition or context vamiabilhat that are either affected by a proven teatprange
inertia, e.g. birth rate, the industrial sectoc, ebr variables for which health policy has fevieefs, e.g. policy
of remunerating enterprises, unemployment ratepéineentage of sick leaves verified and the demdigeneral
practitioners are levers of health policies. Ousesgch shows that they could be used as publicypoli
instruments aimed at reducing geographic disparitie is nevertheless possible to ask if this rédacis
desirable since disparity does not automaticallgmieequality and even inequity.

Forthcoming work to validate our results will besbd on the panel dimension of the Hygie databagsewilV
thus be able to examine these disparities betwegra@ments by taking two specific phenomena intmat:
the analysis of causality links between determinmagables and sick leaves, and an "employers/eyapk’
analysis more detailed than with the introductibrmariables of efficiency wages and index of seyeri
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Table 1: Proportion of sick leaves

Proportion of sick

leaves (%) in the Minimum according Maximum according

to Departments (%) to Departments (%)

sample
At least one DSLB 23.1 13.1 28.9
At least one DSLB of less than three months 21.2 11.4 26.7

At least one DSLB of more than three months

2.7 1.2 5.2

! daily sick leave benefit

Table 2: Descriptive statistics of individuals bétsample

Percentage of the

Study sample Minimum (%) according ~ Maximum (%) accordingto  Percentage of the populationpopulation with one

Percentage of the
population with one

(%) to Departments Departments with one sick leave sick leave less than 3 sick leave more than 3
months
sex
Male 55.1 49.5 62.7 20.7 19.1 2.3
Female 44.9 37.3 50.5 25.9 23.7 3.2
Age
[25 30[ 16.3 11.4 22.1 215 20.5 16
[30 35[ 16.8 12.7 20.1 233 221 1.9
[35 40[ 16.3 12.7 20.0 22.7 21.4 2.0
[40 45[ 15.2 12.2 18.9 22.1 20.5 23
[45 50[ 135 9.7 19.8 23.4 21.3 3.0
[50 55[ 11.9 8.8 15.6 25.2 22.2 4.1
[55 60[ 8.8 7.0 12.1 25.4 21.2 5.4
[60 65[ 13 0.4 35 18.6 15.0 43
Age when entering the labour market
Younger than 18 24.4 8.2 38.8 275 245 4.9
19-22 44.0 28.8 55.4 243 225 2.6
23-26 22.6 13.8 40.1 18.3 17.1 16
Older than 27 9.1 3.7 22.9 17.2 15.9 1.8
Work status: undergone an episode of
unemployment
No unemployment in 2004 88.8 81.7 915 23.9 219 8 2
Unemployment episode in 2004 11.2 7.7 18.3 16.7 5 15. 1.7
No unemployment in 2003 and 2004 91.9 86.1 94.6 6 23. 21.6 2.7
Unemployment episode in 2003 and 2004 8.1 5.4 13.9 17.5 16.2 1.8
Work status: having been on sick leave
No sick leave in 2004 95.0 92.0 97.3 21.7 20.7 1.6



Sick leave episode in 2004 5.0 2.7 8.0 48.9 31.1 4 22
No sick leave in 2003 and 2004 98.8 97.0 99.8 22.6 21.0 2.8
Sick leave episode in 2003 and 2004 1.2 0.2 3.0 7 60. 333 344
Recipient of old-ageinsurancefor parents at home
(OIPH)
No OIPH benefits in 2004 96.1 93.7 98.0 23.1 21.2 72
Top OIPH in 2004 3.9 2.0 6.3 23.4 21.9 2.3
No OIPH benefits in 2003 and 2004 96.9 94.5 98.6 123 21.2 2.7
Top OIPH in 2003 and 2004 31 14 5.5 22.9 21.4 23
Work time
Full time 74.6 57.6 81.3 23.7 21.9 2.6
Part time, at home and other 254 13.2 38.1 214 319 3.4
Type of health insurance
Special Alsace Moselle plan 4.2 0.0 87.1 28.2 26.5 2.7
General French plan (excluding Alsace-
Moselle) 95.8 12.9 100 22.9 21.0 25
Recipient of universal health coverage (UHC) 2.3 30 5.4 14.9 13.6 2.7
Not benefiting from UHC 97.7 94.6 99.7 23.3 21.4 8 1.
Status changed with UHC during the year 1.9 0.4 3.9 32.9 30.1 4.0
Status not changed with UHC 98.1 96.1 99.6 22.9 021 2.6
With a chronic disease 6.5 4.6 10.2 42.7 314 14.9
Without a chronic disease 93.5 89.8 954 721 20.5 18
Sector
Industry 21.2 6.0 39.6 28.1 26.1 3.0
Agriculture 0.0 0.0 0.6 19.6 17.8 4.7
Construction 6.1 1.7 11.4 20.2 18.5 2.3
Services 69.2 49.2 85.4 22.1 20.2 2.6
Total 262,998 267 11,638 60,675 55,718 7 0060
Table 3: Descriptive statistics of Department Jalga
Mean £ quartile & quartile
Salary of benefit recipients € 20,300.40 € 10, 6@0. € 25,274.20
Number of worker in the firm 268 10.7 188.1
Mean annual unemployment rate 9.5 8.3 10.5
Birth-rate 11.8 105 12.8
Indicator of relative salary 1.3 0.9 1.3
Risk ratio -0.04 -0.09 0.03
Percentage of chronic disease 13.3 12.1 14.3
Percentage of sick leaves verified 13.4 11.2 14.8
Density of general practitioners 158.4 143.5 169.8




Table 4: Determinants of daily sick leave bengdgl by National Health Insurance (marginal effects

Probability of being Probability of being

Probability of being on sick leave less on sick leave more

on sick leave than 3 months than 3 months

Sex

Male -0.056*** -0.057*** -0.0003***

Female ref ref ref
Age of benefit recipient

Age 0.240** 0.227** -0.006

Age squared -0.056*** -0.054*** 0.001

Age cubed 0.004*** 0.004*** -0.000
Age when entering the labour market

Younger than 18 ref ref ref

19-22 -0.019%** -0.020%*** 0.000

23-26 -0.062*** -0.061*** -0.0003***

Older than 27 -0.073*** -0.066*** -0.001***
Work status: having been unemployed

Unemploymer in 2C04 -0.103*** -0.089*** -0.001***

Unemployment in 2003 and 2004 0.045** 0.039** 0.001***
Work status: having been on sick leave

Sick leave 12004 0.181*** 0.057*** 0.026***

Sick leave in 2003 and 2004 0.091** 0.003 0.001***
Receiving of old-age insurance for parents at home (OIPH)

Top OIPH in 2004 -0.042*+* -0.007 -0.001***

Top OIPH in 2003 and 2004 0.022** -0.012 0.003***
Type of health insurance

Special Alsace-Moselle plan 0.038*** 0.042%** 0.000

Recipient of universal health coverage (UHC) -0*148 -0.136*** -0.001***

Status with UHC changed in the course of the year 24+ 0.230*** 0.002**

With chronic disease 0.176** 0.101*** 0.012%**
Work time

Full time ref ref ref

Part time, at home or other -0.050*** -0.042*+* -0.001***
Salary

Salary -0.274%x -0.132%** -0.027%**

Salan square 0.042*** -0.025*** 0.028***

Salary cubed -0.002*** 0.001*** -0.008***
Characteristics of the firm

Numbe of employees in thfirm (x10) 0.020*** 0.018*** 0.002***

Number of employees in the firm squared (x102) 00Qx** -0.001*** 0.000***
Sector

Industry ref ref ref

Agriculture -0.088** -0.085** 0.003*

Construction -0.061*** -0.054*+* -0.001***

Services -0.047*** -0.044*** -0.001***
Economic context

Mean annual unemployment rate 0.003*** 0.003*** 0.000

Birth-rate 0.032*** 0.025** 0.001***

Birth-rate squared -0.001*** -0.001*** -0.000%**
National Health Insurance

Density of general practitioners per 100,000 intzatis (x102) 0.055*** 0.050*** 0.001

air(?)lty of general practitioners per 100,000 intsaits squared 0.019%* 0,017+ -0.000*

Percentage of chronic disease s(x102) 0.066*** 801 0.005*

Percentage of sick leaves verified -0.002%** -0.003*** -0.000
Context of the enterprise

Indicator of relative salary -0.005*** -0.005*** -0.000

Indicator of severity of accidents (x10?) 0.853*** 0.987** -0.007

Number of observations 262,998 262,998 262,998

Number of observations (sick leave = 1) 60 675 55 718 7 006

Wald x2 (35) 31,436.49 21,797.95 20,077.15

Prob >x2 0 0 0

Pseudo R2 0.05 0.03 0.27

Obs. P 0.23 0.21 0.03

Significance threshold: * 0:10%; ** 0:5%; *** 0: 1%



Table 5: Analysis of difference and variance betwBepartments.

Probability of Probability of Probability of
: y Confidence being on sick Confidence being on sick Confidence
being on sick : : :
leave interval leave less than 3 interval leave more than interval
months 3 months
Absolute indicator
Reference 0.00 0.00 0.00
Individual 19.17 (12.8; 25.5) 16.18 (11.4; 20.9) 2.ap (-4.8; 28.8)
Insurance-related 0.25 (-4.5; 5.0) 1.03 (-3.8)5.9 7.54 (-3.4; 18.5)
Firm 4.70 (-6.1; 15.5) 6.85 (-1.4; 15.1) -9.84 (29.6)
Effect of composition 2353 (12.8; 34.3) 2152 (12.8; 30.2) 19.47 (-2.0; 41.0)
Socio-economic 4.02 (-1.8;9.8) 3.43 (-0.8; 7.6) 831. (-5.1; 8.7)
Insurance and supply 34.43 (20.4; 48.5) 32.16 (ur2) 2.28 (-8.7; 13.3)
Enterprisi 1.28 (-2.1;4.7) 0.81 (-2.3;3.9) 0.27 (-0.9; 1.5)
Effect of context 3471 (20.0; 49.4) 30.76 (15.3; 46.2) 272 (-9.1; 14.6)
Total effect 42.46 (27.5; 57.4) 39.33 (23.0; 55.7) 23.04 (2.8; 43.3)
Relative indicator
Reference 0.00 0.00 0.00
Individual 29.45 (26.1; 32.8) 26.43 (23.1; 29.7) 6.51 (17.5; 35.5)
Insuranc-relatec 7.65 (4.1; 11.2) 9.11 (6.0; 12.2) 6.88 (0.9; 12.8)
Firm 20.81 (17.2; 24.4) 20.67 (18.0; 23.4) 14.29 .0y(21.6)
Effect of composition 4544 (40.4; 50.5) 43.64 (38.8; 48.4) 43.91 (33.9; 53.9)
Socio-economic 9.70 (6.7;12.7) 8.82 (5.7; 11.9) 756. (2.8;10.7)
Insurance and supply 42.43 (34.0; 50.9) 42.43 (B0D) 6.15 (-1.7; 14.1)
Enterprise 1.72 (1.2;2.4) 1.58 (1.0; 2.1) 0.51 0.1:1.2)
Effect of context 4755 (38.5; 56.6) 46.19 (36.8; 55.5) 11.47 (4.2, 18.7)
Total effect 65.56 (57.9; 73.2) 63.79 (56.0; 71.6) 4814 (38.4; 57.9)

Note: the mean of effects is based on 400 simuaktising the initial database. confidence interwedse calculated from the mean of the simulation
+1.96*standard deviation of the simulation.

Reference: Age (square and cube), sex,

1- Individual: age when entering the labour marketrknstatus of benefit recipient in 2004 and 2003 rpsituation on the
labour market, work time.

2- Insurance-related: benefit recipient of the speilisdce-Moselle plan, UHC, having changes UHC stathronic disease

3-  Firm: salary (squared and cubed), firm size, sewftactivity,

4-  Effect of composition: individual + insurance-regdt+ firm (1+2+3)

5-  Socio-economic: unemployment rate, birth-rate (@dquare).

6- Insurance and supply: density of general pracgtisnpercentage of chronic diseases, verificatiaict leaves

7- Enterprise: indicator of relative salary and Depent, degree of seriousness of occupational adsideer sector of
activity and per Department.

8-  Effect of context: Socio-economic + healthcare $yippenterprise (4+5+6)

9- Total effect: effect of composition + effect of ¢ert (4+8)



Table 6: Analysis of difference and variance of kayiables between Departments.

Probability of

Probability of

Probability of

- . Confidence  being on sick Confidence being on sick Confidence
being on sick . : :
leave interval leave less interval leave more interval
than 3 months than 3 months

Absolute indicator

Individual effect 19.17 (13.8; 25.5) 16.18 (11.4; 20.9) 12.02 (-4.8; 28.8)
Age when entering the labour market 12.86 (6.16719. 11.33 (5.3; 17.3) 0.24 (-6.1; 6.5)
Work time 253 (-1.3;6.4) 3.20 (-0.8;7.2) 0.03 (-0.3; 0.4)
Prior work status 4.44 (0.7;8.2) 181 (-0.2; 3.8) 13.31 (-2.1; 28.8)

Insurance and supply effect 3443 (20.0; 47.6) 32.16 (17.2; 47.1) 2.28 (-8.7; 13.3)
Density of general practitioners 21.59 (14.1; 29.1) 19.66 (12.1; 27.2) 1.58 (-4.4; 7.5)
Percentage of chronic diseases 1.12 (-4.9; 7.1) 915 (-3.7; 6.9) 0.60 (-1.5; 2.7)
Percentage of sick leaves verified 25.75 (9.0;42.5 24.61 (7.9; 41.3) -2.57 (-15.5; 10.3)

Relativeindicator

Individual effect 29.45 (26.1; 32.8) 26.43 (23.61; 29.7) 26,51 (17.5; 35.5)
Age when entering the labour market 23.00 (20.37R5 21.80 (18.9; 24.6) 2.35 (-0.3;5.1)
Work time 2.66 (1.8;3.5) 3.27 (2.3;4.2) -0.05 (-0.1; 0.03)
Prior work status 7.66 (5.1; 10.2) 3.70 (2.3;5.1) 26.21 (17.7; 34.7)

Effect Insuranceand supply 4243 (33.6; 51.1) 4243 (34.2; 50.6) 6.15 (-1.7;14.2)
Density of general practitioners 28.80 (25.0; 32.6) 28.11 (24.2; 32.0) 4.12 (2.1;6.1)
Percentac of chronic diseas 0.94 (-2.4;4.3) 2.37 (-1.3;6.1) 1.14 (0.1, 2.1)
Percentage of sick leaves verified 31.62 (20.2942. 33.48 (22.4; 44.5) -1.69 (-9.8; 6.4)

Note: the mean of effects is based on 400 simuktising the initial database. confidence interwedse calculated from the mean of the simulation

+1.96*standard deviation of the simulation.



