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Abstract

This paper investigates whether chronic illnessed @juries have a significant impact on individual
performance in the labor market. We use the “Satéinéraires Professionnels” (SIP, “Health andda
Market Histories”) survey, conducted in France he period 2006-2007. We evaluate the impact of rdbro
illnesses and accidents using propensity scorehimgtcWe find that chronic illness and injuries Baregative
effects on career outcomes and that women are hkedg to claim minimum assistance revenue whenhsuc
events occur. Moreover, while the initial healtlock generally has long-lasting effects, it diffaxgoss genders
and according to the nature of the health evemt:résults for men reveal a prevalence of shorteffiects
following accidents and a prevalence of long-ruiees following chronic illnesses. We do not obsesimilar
results for women: both chronic illnesses and aatil have long-run effects.

JEL Classification: 110, J20, J31.
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L’effet des événements de santé non reliés au tralvaur les carrieres
professionnelles : une évaluation sur le marché dwavail francais

Résumé

Cet article analyse I'effet d’'une maladie chronig@ueles accidents sur les performances sur le éakchravail.
Nous utilisons I'enquéte « Santé Intinéraires msifennels (SIP) réalisée en 2006-2007. Nous évalliompact
des maladies chroniques et des accidents en atilisaméthode du score de propension et trouvoesces
événements de santé affectent négativement laémanprofessionnelle, les femmes se trouvant plusest
bénéficiaires du RMI. Par ailleurs, si le premidioc de santé a des effets de long terme en gériléesi
différencié par genre et par la nature du chocaai¢és: les effets pour les hommes montrent une migtion des
effets de court terme s’agissant des accidentdstajuda long terme ce sont les effets des malachesniques

qui dominent. Nous ne trouvons pas de résultatasies pour les femmes, les accidents ayant alessieffets
de long terme.

Mots clés: accidents, maladies chroniques, marahtéagail, revenus.

Classement JEL : 110, J20, J31.



1. Introduction

How do health shocks impact activity and incomer akie life cycle? The main effect operates
by depreciating health capital that in turn depexs human capital. Therefore, isolated healthteven
can influence a worker’s entire career path. lfooasider individuals at the beginning of their eage
health shocks may reduce both their ability tanteaid their productivity at a given level of traigi If
we consider individuals in the middle of their e a health shock may force them into lower
quality jobs and reduce their earnings. In thisgpapre estimate the impact of the health events tha
occurred throughout individual careers on end-ofgae performance variables. We consider two
types of health events: accidents and chronic seseaVe examine whether a health shock is able to
modify the full career path that follows it. Thevef, we will be able to examine whether health
shocks have a long-lasting effect on labor marketfopmance. We consider several types of
performance variables. First, we consider laborketaparticipation, as a depreciation of human
capital may imply a lower ability to work. Secomwgde assess the monthly income obtained at the end
of the period, which is a summary of career outcaritée complement this information with data on
whether the individual received minimum assistarsenue. Third, we also use a subjective worker

satisfaction index concerning the entire caredn.pat

To estimate the influence of health shocks, we aasimply compare the performance of
workers who experienced a health shock with thatloér workers for the following reasons. Firsg th
likelihood of experiencing a health shock varieghwindividual characteristics. Childhood living
conditions are known to have a significant impacttee probability of suffering from an accidentesor
chronic disease, and we should compare individwéils faced similar childhood living conditions.
Second, the career consequences of a health shfelkfithm one individual to another. Workers who
completed higher education are more likely to workan office than workers with a primary
education, and office jobs are more compatible withiain diseases than manual labor. For example,
a broken leg after a ski accident is not compatith working in construction or transportation t liu
is compatible with office work. Therefore, indivials with different education levels may not hawe th
same career path after the same health shock. torerally, we should control for differences in
individual characteristics at labor market entrize$e include the education level attained justrieefo
entering the labor market and any variables that miuence labor market performance. Several
studies using French data show that women andgfodsorn workers face hiring discrimination and,
occasionally, wage discrimination (Duguet et a012, Meurs and Ponthieux, 2000). Therefore, we
included the following three control variables: mats nationality, father’s nationality and whether
the worker was born in France (as this confersdfreitizenship). We will also account for the age o
the worker both because the consequences of dnreraitk depend on it and because older workers

may also face discrimination in the labor markda¢R and Rich, 2010).



The methodology we employ to control for childhoodnditions, education capital and
discrimination is propensity score matching, introeld by Rosenbaum and Rubin (1983). The goal of
this method is to recover the results that we waoliighin if health shocks affected workers at random
Rosenbaum and Rubin demonstrate that we need thmatrkers based on the probability that they
will suffer from a health shock. The intuition fohis is as follows: if worker A has the same
probability of having a health shock as worker B arorker A had a health shock while worker B did
not, then it is as if the health shock were distiell between these two workers at random. The
probability of facing a health shock is known as fitopensity score in the literature, and hence, we

match workers based on the propensity score.

Overall, we find that the first health shock hasddasting effects on workers’ career paths.
We also find that the magnitude of the effect &f ltlealth shock differs across genders and depends o

the age at which the worker received this healttkh

The second section of the paper presents the dditgeature and our contribution. Section 3
presents the data and methodology employed indtimagion. The results are discussed in the fourth

section, which is followed by the conclusion.

2. Related literature

A number of studies have provided evidence on thpatt of health on earnings and
employment (see Currie and Madrian (1999) for aesgr The results obtained thus far depend partly
on the type of sample used, the health measuresidevad and the econometric methodology
employed. A widespread result is that health chpites a greater effect on the number of hours
worked than on wages (Chikiros and Nestel (19885);9Chirikos (1993); Mitchell and Burkhauser
(1990). For France, evidence of early retiremedtlabor market exit has been found (Barnay (2005);
Blanchet and Debrand (2007), Debrand and Sirve®9R0Behaghel, Blanchet, Debrand, Roger
(2011)). Less attention has been devoted to tleetedf health on labor market participation andgylon
term unemployment from the beginning of the caf@arcia Gomez, 2011). A paper by Tessier and
Wolff (2005) on France demonstrates that healtbctdfworkforce participation from the beginning of
the career. Jusot et al. (2006) underlined thatgmar whose pathologies are recognized as long-term
diseases were more likely to be out of the laborkatathan those who declared themselves in poor
health. However, a recent paper by Haan and MyoRqRbased on German data found a persistent
association between poor health and unemploymewimp@rable results were obtained by
Lindeboom, Llena-Nozal and van der Klauw (2006),owdiressed the importance of poor living

conditions during early childhood in explaining pdealth in adulthodd

2 A growing literature considers the consequencesaoly childhood conditions on adult health (see, éxample, Case, Fertig, Paxson
(2005); Wadsworth, Butterworth (2006); Trannoy, &ufy Jusot, Devaux (2010) and Economou, Theodogaiild)).
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In most studies focusing on the link between heatfith employment, health capital is proxied
by self-reported health measures. While a numbestoflies emphasize that self-reported health
measures are highly correlated with mortality (dee,instance, Idler, Benyamini, 1997) and the
consumption of medical care, self-reported measdoesot always provide a good summary of the
severity of diseases (Lanoé, 2005). Moreover, sstudies highlighted the weaknesses of the links
between self-reported health measures and labdtetnaariables, particularly with respect to early
retirement decisions (Anderson, Burkhauser, 19&&zBli, 1985, Stern, 1989, Bound 1991, Bound et
al. 1999). First, there are scale effects, meattiaj some individuals have opinions regarding their
health that do not conform to their actual heatdius (Lindeboom, Van Doorslaer, 2004). Second,
self-reported measures may not be independent lur lanarket status (Garcia-Gomez, Lopez-
Nicholas, 2006). Third, the measurement error edkdly the use of proxy variables does not
necessarily result from a random process. For rigstathere could be a justification bias: the
individuals who reduce their working time or eXietlabor market are more likely to report poor
health, functional limitations or work-related limiions. There are several strategies to surmount
these problems such as employing instrumental bl@samethods where the health measure is
instrumented by a series of indicators of functidimaitations to obtain a measure of health that is

purged of measurement bias (for a recent examgteZschelli et al. 2013)

Measuring accidents is generally simpler, as they associated with one single event and
captured using declarative or administrative datw studies have focused on accidents. One such
study was conducted by Moller-Dano (2005), who stigated whether road accidents have a causal
impact on disposable income, earnings, employmedhipablic transfer income in Denmark, using the
propensity score matching method. She found trdgrahjured persons and low-income individuals
have significantly lower disposable incomes thamgarable non-injured persons. In the short and
long term, employment rates were lower for injureen than for non-injured men belonging to the
reference group. No effect was found for women. édweer, reduced earnings were observed for men
and for older women. Crichton, Stillman, and Hys{@p11) conducted a study on this subject in New
Zealand. They found a strong negative impact afriegf on employment and earnings. The authors
also found that long-lasting injuries had more fimpact on women, older workers and low-income

workerg.

We employ two health indicators in this study. Tin&t is a dummy variable for the existence
of severe chronic diseases recognized by the Freealth administrationAffections de longue durge

lit. long-term diseases). We construct this indicdd exclude diseases that are explicitly recogphiz

 We employ a similar strategy in another work.
“Note also that a recent paper by Halla and Zween011) uses accidents occurring on the way tofanxm work to identify the causal
effects of health on labor market outcomes.



as professional, and we also remove diseases thhtleve, given the epidemiological literatures ar
potentially dubious regarding the possible intacast with the professional sphere. The secondlinealt
indicator is a dummy variable for accidents. Rekyi fewer studies have focused on accidents.ign th
paper, we consider three types of accidents: daenagiort and road accidents. We excluded on-the-
job accidents because they imply higher labor nigsketicipation before the accident, and this could
bias our estimatesThe method we employ is also related to instrualevdriables in the following
way: we match individuals based on the likelihobat tthey will suffer from an accident or a disease,
and these probabilities depend exclusively on umséntal variables, such as childhood living

conditions.

2. The data

We use the “Sante et Itinéraires Professionneksii¢bforth, SIP) survey conducted in France in
2006-2007. This survey is retrospective and cdaléctormation on individuals’ entire professional
careers. It is the first survey in France thattjgiaccounts for health events and the career pafths
individuals. The survey addresses several topie#dlmod living conditions, occupation (inactive,

unemployed or employed), household incomes andheal

In most of our analysis, we use global accidentmies and global chronic disease dummies,
which indicate the existence of at least one edeming the entire career. However, to refine our
results, we also consider the date of the firsitheavent, an accident or a chronic illness. Thie @&
the first health event will only be used when wenpare events that occurred early in the career with
events that occurred late in the career. The sofpbe analysis is restricted to individuals aged
between 19 and 55 years. We adopt this restrittemause, in France, after reaching 55 years of age,
individuals can benefit from legal dispositions égit the labor market (“pre-retirement”). This
program was recently reduced but was still in eéféeeing the period covered by the survey. We also
exclude retired workers. Overall, our sample cdsasiH three sub-samples: individuals without
accidents or injuries (N=4804), called the refeeegample; individuals with illnesses only (N=1105);
and individuals with injuries only (N=970). Thisrogention excludes individuals with both accidents

and injuries. Using this approach, we will be ableneasure the effect of “pure” health shocks.

We wish to estimate the effect of health eventshenpopulation at the time of the survey (the
end of 2006). To do so, we need to disentangleffeets of the health events from the effects béot

explanatory variables. We first present the samal#stics and then the matching methodology.

® The topic of the relationship between labor magaticipation and working accidents is beyond shepe of this paper and should be
addressed in a specific study including the estonaif a system of Limited Dependent Variables.
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Measurement of chronic illnesses and injuries

Chronic or severe illnesses

In SIP, the available data available on chroniteises are more detailed than the standard self-
declared measures. To identify chronic diseasesrepert on epidemiologists’ views of diseases
causing limitations (such as the WHO and IDC) arel Erench administrative classification of long-
term diseases gffections de Longue Duréer ALD, lit. Long-Term DiseasgsIn the SIP survey, the
data set is very detailed with respect to the tfpdisease from which an individual suffers.

In the SIP survey, workers report chronic illnes&es we restrict their self reports by requiring
that they satisfy the definition of long-term disea provided by the “Sécurité Sociale” (the French
Health Care administration), namely, the so-calidtections de longue duré@LD). Thus, the
chronic ilinesses that we retained in our studyaise recorded adeng-term diseases (ALDh the
database. In France, such diseases are eligiblaulforeimbursement, and hence, the Health Care

administration assesses them carefully. We thusmbn objective health measurenient

We retained the following long-term diseases: @axdiscular diseases, cancers, incurable deafness,
chronic hearing impairment (tinnitus), severe aodit lung diseases, severe or chronic liver dsgas
severe or chronic rheumatism, diabetes, severbronic eye disorders (impossible to correct), sever

or chronic psychiatric disorders, epilepsy, additsi, HIV or other severe diseases.

Sample definition

Age: 19 to 55 years old
Excluding retired workers
Excluding work-related health problems

We retain the following chronic diseases:

Cardiovascular diseases (3.7% of all chronic desas
Cancers (3.2%)

Lung diseases (18.9%)

Deafness, tinnitus (3.7%)

Liver disease (1.5%)

Slipped disc (23.8%)

Bones and articulation diseases (9.0%)

Diabetes (9.8%)

Vision problems that are difficult or impossibledorrect (1.5%)

® Note that these long-term diseases are very diyrefssessed by the doctors who report them td-esaith Care Administration (Sécurité
Sociale) for their patients. For a disease to b@cellly demonstrated, it must be on a list of 3hwlogies (at the time of the survey).
Moreover, the Health Care Administration regulatlyecks the patients in this category. The patibatge no way to influence their
inclusion in the ALD category.



Severe mental illness (12.1%)

Epilepsy (1.7%)

Addiction to alcohol and other products except taoa(0.6%)
HIV and other severe diseases (10.6%)

Table 1: Self-reported health and chronic illness dummy variable

Reference Chronic illness Difference
Self-reported Health sample* sample Student**
(1) (2) (2)-(1)
Very good 44.7% 7.9% -36.8% 23.5
Good 47.8% 34.5% -13.2% 6.0
Average 7.2% 42.4% +35.1% 18.2
Poor 0.2% 12.5% +12.3% 11.0
Very poor 0.1% 2.7% +2.6% 4.8

* Reference sample: no chronic illness or accident reported; **: All differences are
significant at the 5% level.

The indicator we employ is a binary variable intiieg the presence or absence of such a
chronic disease. To assess its quality, we compaoethe self-reported health indicator that iscal
available in the survey (Table 1). We find that dfeonic illness sample has a much lower self-
reported health indicator, as good or very goodthdalls from 92.5% in the reference sample to
42.4% in the chronic illness sample. The percentdgmor or very poor health increases from 0.3%
to 15.2%. However, if we compare the self-repoiteticator to the types of illness reported by the
respondents, there seems to be an excessive naintererage health” observations in the chronic
illness sample. This could result from “averaget Inaving the same meaning in the reference sample,
where no chronic illness or accident is reportet ¢he chronic illness sample. This difference
provides a motivation to retain the more objectoreonic illness dummy variable as our health
indicator in this study. Finally, we also remove throfessional chronic diseases, as they imply a
greater participation in the labor market than gkeeeral population before the illness appeared, and

this selection could have affected our estimates.



Accidents

To take accidents into account, we consider thiaseof the questionnaire related to accidents,
which includes automobile accidents, sport accglanid domestic accidents. We exclude workplace
accidents and car accidents occurring during timenwate because they involve a greater participation
in the labor market than the general populatiorofgethe accident, and this selection could have

affected our estimates.
Descriptive statistics concerning health and injures

Table 2 provides the sample statistics for womea.fWigt compare the women in the reference
sample with the women in the accident sample (cokifd) and (2), difference (2)-(1)). The women
who had an accident are on average older and tessated and had experienced worse childhood
living conditions. The labor market performancetw two groups is also different. Women who had
an accident work less, have less income, are nftea the recipient of minimum assistance revenue

and have a lower degree of satisfaction regardiany professional careers.

The chronic illness sample (column (3), differeri8g(1)) shares similar characteristics with
the accident sample. Women with a chronic illnessadder and less educated and had experienced
worse childhood living conditions. Their labor merkperformance is also lower than that of the
women in the reference sample. They work less, has® income, are more often a recipient of

minimum assistance revenue and are less satisftedheir professional careers.

Table 3 provides the same comparison for men. Wdimilar results for men and women; the
only difference is that the magnitude of the disadsge entailed by health events seems somewhat

lower for men than for women.

It is clear the differences in childhood living dlifions and education alone could explain the
differences in both health status and labor mapkeiormance that we observe; hence, an econometric

method is needed to disentangle the effect of Indain the effects of the other variables.

3. Methodology

Our reference group is not a control group, asstraple statistics show, and this is why we
cannot rely on the mean performance comparisotabies 2 and 3 (called “naive estimators” in the
literature). In this paper, we follow the approat#veloped by Rosenbaum and Rubin (1983, 1985).
We wish to measure the effect of poor health (clerdimess or injury) on labor market performance

variables. Therefore, we should evaluate the diffee between the performance that an individual has



when in poor health and the performance the samligidlual would have achieved when in good
health. The latter quantity is called the countdfal. There are many ways to estimate a

counterfactual. In this paper, we employ neareigfhter matching using the propensity score.

Let Yii be the performance of individuiain poor health anc}lo’i that individual's performance

in good health. The evaluation problem is a resfiltour inability to observe both quantities

simultaneously. We either obser\&//éi when the individual is in poor health or obseX/%i when the

individual is in good health. The observable datatherefore:

_ |1 withapoorhealth
Y =(@-TWoi +T¥s i = |0 otherwise

The usual parameter of interest in the literatgréhe average effect of the treatment on the
treated (henceforth, ATT), defined as:

ATT =E(y, - yo|T =1) = E(y,T =1)- E(y,T =1)

However the ATT cannot be identified without funth@ssumptions, a£(yO|T =1) is not

observable. The assumption of random selectiontisatisfied in our study because there are several
characteristics that may influence both the hesthitus and performance variables (such as childhood

living conditions). Conditioning on a vector of @riates X, the ATT becomes:
ATT(X) = E(y, = y,|T =1 X)=Ely,|T =1 X) - E(y,|T =1 X)

where X is a vector of control variables that apeé aifected by the treatment. In this paper, we
match on observables to identity a causal treateigatt on the treated (see, for instance, Delagifh
Wahba, 2002). The ATT may be identified by introdgcthe following Conditional Independence

Assumption:
ElyiT =1X)=Ely,T=0.X)

This assumption implies that, conditional on X, éxpected potential outcome in the case of no
treatment is identical for both the treated andrbe-treated groups. Thus, the observed outcome for
individuals in poor health may be used to measwegbtential outcome for individuals in good health

conditional on the individual characteristics X.

When the set of observed characteristics is sefftty large, matching should enable us to

consistently estimate the causal effects of poaithen the performance variables. Rosenbaum and
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Rubin (1983) demonstrate that instead of conditigron a high-dimension X, the covariates can be
controlled for by controlling for a real-valued fitton of X, P(X), called the propensity score.dt i

defined as the probability of receiving the treatitn@ our case, poor health). This implies that:
E(YoT=1, P(X)) = E(%T=0, P(X)),

The intuition for this result is as follows: if twodividuals have the same probability of being
in poor health, and the first individual is in pdogalth while the other is not, then the allocatidn
poor health between these two individuals can besidered random, and we can use the second
individual as a counterfactual for the first indival. We follow the initial approach of Rosenbaum
and Rubin (1983). The estimation procedure is baws:

1. We divide the observations in two groups: treated aot treated. The non-treated group is
called the reservoir. We estimate the propensityrest using a Probit model, which is
presented in the appendix.

Sort the treated individuals at random and rurog lover S different orderings of their data.

3. For each ordering of the data, perform a loop adérindividuals in the treated group,
withi = 1, ..., N;. Their order is random and specific to each ofStarderings. Select thih
individual in the treated group, with propensitpisr,;.

4. Select the individual in the reservoir that hasrkarest propensity score (i.e., the probability
of being treated) and compute the performancerdifie between the treated individual and

the individual selected from the reservoir.

Formally, lety,, be the performance of theh treated individual with propensity scare;
(i=1,..,Ny). Lety,; be the performance of theth reservoir individual with propensity

scoremy; (j =1, ...,N§), whereN} is the number of individuals remaining in the rese at
the beginning of theth step of the loop. Select individyéli) from the reservoir, satisfying:
j*(@) = arg min|my; — o, |
and compute the performance difference:
Ay; = Y10 — Yo,j* ()
Drop individualj* (i) from the reservoir and return to step 3.

Compute the average performance difference for eeddring:

1 &
ATT, = N—lz Ay,
i=1

7. Once all S estimations have been made, take the pgformance over the S orderings:

11



S
1
ATT = §Z ATT,
s=1

Notice that the size of the reservoir decreasesel step of the loop because we drop one individua
each time; therefore, the size of the reservoithat beginning of the-th step of the loop equals
Ny =N, +1—1i, whereN, is the initial size of the reservoir (i.e., themmuer of not treated
individuals). As our reservoir includes more indivals than the treated group does, we can match all
treated individuals, and there is no loss of oletons. Therefore, this treatment estimator can be

directly compared to the naive (difference-in-mgassimator.

We performed our estimation procedure $r100000 different orderings of the data to avoid th
possibility that our results depend on a specifiedng. The goal of this last statistical treatirierto
reduce the variance in the ATT estimator to minenthe probability of obtaining an extreme
outcome. As is well known, the mean ATT has a lowariance than the one-sample ATT. This
property of the mean explains why we do not neetdite S = N;!, which is impossible in practice.
We simply need a large number in the following seh®té be the variance in the one-sample ATT

estimator, then according to the standard formula:

V(ATT)—6(1+ Xs—1>
“U\sTP T

wherep > 0 is the correlation coefficient between two onegkmestimators ATJ Taking S =
100000 is sufficient to guarantee thafS =~ 0 and(S — 1)/S = 1; hence, we obtain the variance:
V(ATT) = 0p < V(ATTy), Vs.
The value ofp is inversely related the size of the reservoiraoese the correlation is created by the
observations that are common to several estimaltws.smaller the size of the reservoir, the higher
the probability that two one-sample estimatdiT; have observations in common and, therefore, that
they are correlated. In our application, the resiesvare large, approximately five times the sizéhe
treated sample, and hence, the decline in thenegianay be significant; therefore, this is also the
case for the probability of obtaining an extrem&ome.

The estimations were performed with SAS-IML.

4. Results

All of the regressions are performed separatelyrfen and women, for several reasons. Among
these reasons, men and women do not occupy thetgpe®of jobs in the labor market, and they do
not have the same probabilities of suffering fraentain chronic illnesses, such as the differenesyp
of cancer. They are also paid different wages,thagpredominant role of women in the education of
children may affect their labor market participatielative to men. By separating men from women,

we wish to increase the homogeneity of both outthead performance variables.
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We will present the global impact of the healthrégeand two variants. The two variants aim to
assess the robustness of our results. The firgintarefers to the age at the time the health event
occur. The second variant modifies the list of dzallnesses. Both variants confirm the overall

results.

Impact of chronic illness on performance measures

Table 4 presents the effects of the first healéné&sy; which can have long-lasting effects on the
end-of-period performance variables, as the thadant shows. Women who had an accident have
lower levels of labor market participation and arere likely to belong to the lowest income class.
They also more frequently depend on minimum asmstarevenue and have a lower degree of
satisfaction in their professional careers. Chroflieess has a comparable effect on women’s
performance in the labor market.

Men who experience a health event also have logweld of labor market participation and are
more likely to belong to the lowest income classt they are not more frequently recipients of
minimum assistance revenue. They also have a lmaeger satisfaction. The effect of chronic
illnesses is similar to the effect of accidents.

Overall, all workers suffer in a similar way frorheir first health event (accident or chronic
illness). However, note that the first accident esn® years sooner than the first chronic illness
(according to the median times), and hence, thet-sfion impact of an accident is likely to be
stronger than the short-term impact of a chroritedis (table A.1). We only find one significant
difference between genders. While the health shdoksot influence men’s probability of relying on
minimum assistance revenue, it increases this pilityafor women. This could be related to the fact
that women have, on average, less interesting isatkan men, and hence, a health shock is more

likely to drive them toward the lowest income clésan men.

First variant: the age at the time the health egemtcur

Controlling for the age at the time the health éweturs allows us to distinguish the impact ofcitso

that occur early in the professional career frooséhthat occurred recently. However, doing so eseat

a data constraint: the number of available obsemstdiminishes. To minimize the effect of the
reduction in sample size, we decided to retaimtieelian age as the reference point. The median age
for the first accident is 24, while the median &gethe first chronic illness is 33. The distritarts of

the ages at the first health event are given imféigg1 and 2. The results are reported in Tabla 5 f

accidents and in Table 6 for chronic illnesses.

For women, early accidents (before 24 years of agdlice labor market participation and
increase the probability of being in the lowestome class (Table 5). For men, we only observe a
decline in labor market participation. The lateidents (after 24 years of age) have a somewhat

stronger effect. The probability of being in thevest income class increases to a greater extedit, an
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the probability of being in the highest income sldecreases. The only significant gender difference
is the one we identified previously: women are mideely to rely on minimum assistance revenue

than men. This is true irrespective of their agthattime of the first health shock.

The results on women’s labor market participationld be explained as follows: an early
accident would drive some women out of the laborkeia while the late accidents would simply
reduce the number of hours worked. These resulisbeaexplained by the fact that experienced
workers have stronger job protections than youngkars and can reduce their hours worked when
suffering from a chronic illness (see Duguet anddlainche, 2012a, on cancer). We observe similar
results for men with a chronic iliness.

Figure 1: Age at first health event, women
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Figure 2: Age at first health event, men
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The effects of early and late chronic illnesses remorted in Table 6 and present a similar
picture. Early illnesses have a lower impact thae llinesses. The only interesting variant of the
global results is found for women. Only late illees contribute to increasing women'’s likelihood of
receiving minimum assistance revenue. Thereforeptlerall results are robust to the age variant. We
note that the effect of chronic illness is comgatitwith the results obtained by Duguet and Le

Clainche (2012a) on cancer. The occurrence of cardeced both income and satisfaction at work.

Second variant: the type of chronic illness

A second robustness check concerns the type ohichitnesses considered (Table 7). We
estimated the following variant: although we haakeh care to only consider work-unrelated health
events, it is still possible that some of theseltheavents are partly related to working conditions
therefore, we dropped the most probable culprdamfthe definition of our chronic disease variable.
The chronic illnesses that we dropped are theviatig: deafness, tinnitus, slipped disc, bone disgas
and articulation diseases. We find that the remginchronic illnesses reduce labor market
participation and increase the probability of bamghe lowest income class. At first glance, tiigeo
effects on minimum assistance revenue and cargasfasdion seem to vanish. However, the
coefficients are similar to those presented indatier tables, meaning that the differences conma fro

the standard errors. As our sample size is sullignteduced by dropping the previous list of

15



chronic ilinesses from the sample, we cannot excthd possibility that it is an artifact of the uedd

sample size implied by the more restrictive deifnitof chronic illnesses.

Third variant: Are the effects long lasting? An lexptory analysis

The data allow us, to a certain extent, to evaludiether the health events’ effects are long
lasting. The basic notion is to relate the indigdoontributions to the ATT to the time lag between
the health event and the outcome measurement. \Meegut by local averaging, which can be
interpreted as a non-parametric Nadaraya-Watsamagst. More precisely, the ATT can be written

as:
1 N . L
ATT = N_12i=11 Ay; with Ay; = N =14y}

Therefore,Ay; is the contribution of the-th individual to the ATT. At this point, we can
associate one lag, denoigd with each value aky;. Now consider two extreme approaches. The first
would be to use a scatter plot @y;, d;). Unfortunately, this is not feasible because, vdtimmy
variables, Ay? € {—1,0,1}. The use ofS different draws slightly modifies that propertgy; €
[-1,+1]. This is illustrated in Figure 3. This figure mdhe individual ATT contributions against the
individual lags. To obtain the ATT, one computes diverage of all points in Figure 3.

Figure 3: Individual contributions to ATT against time lags
(labor market participation, women, accident)
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Figure 4: Average with a large window yields the AT
(labor market participation, women, accident)

" The general argument is the following: the standardr of an empirical meah computed on sample of size N, from a distributigth
theoretical mearnu and theoretical variance?, is equal too/vN. Therefore the Student statistic for the empiriozéan will be
asymptotically equivalent to= N x x/o. If the sample size is reduced from N to, 94y2, the Student statistic will be asymptotically
equal tot/v2 =~ 0.7 x t. Therefore similar empirical meaison the two samples will provide lower Studentistass on the small sample
even if the effect is the same.
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-0.0679

X

The second approach is to reduce all of these pdmtone: the sample mean. In kernel
estimation terminology, this is equivalent to safex a large window that covers all the lags. Tikis
illustrated in Figure 4. We return to the ATT pnetesl in Table 4 (-0.0679, rounded to -0.068 in €abl

4). Note that the two figures are precisely equal.

To obtain information on the ATT as a function bkttime lag, we need to perform local
averaging, which is defined by an intermediate @adtithe window used in Figure 3 (equal to zero,
see the scatter plot) and that used in Figure daeq 50). We ultimately selected a window eqoal t
20 years for our local (moving) average. We setetheés value because the cross-validation method
did not perform well in this application. Moreoveve needed to use the same window for all of the
estimations, such that our local means are compotethe same lags for all of the performance

variables.

The last point to recall here is that the numbeolufervations in each lag interval differs, and
hence, each local average does not have the saigbtwethe ATT. We present these weights for
women in Figure 5. We find that the accidents’ lags nearly uniformly distributed, a result that
reflects their inherent randomness. Conversely,ctitenic illnesses’ lags are more recent because
they occur at a late age. Therefore, for chrofiedises, the short lags contribute more to the ATT

than the long lags.

Figure 5: Women — Distribution of the time lags sine the first accident
or chronic illness (in years)
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Accidents Chronic llinesses |

The local effects of the accidents, for women,f@rhain variables are summarized in Figure 6.
We find that the accidents reduce labor marketig@pation in 2006 irrespective of the lag.
Consistently, we find that the accidents incre@seprobability of becoming a minimum assistance
revenue recipient, irrespective of the lag. Howetee effect is clearly increasing in the lag, and
hence, this outcome is substantially influencedabgidents that occurred long ago. The local effects
on income in 2006 are similar. The probability efrty in the lowest income class increases in all of
the accidents’ lags; the probability of being ire thighest income class decreases in all of the
accidents’ lags. However, in the latter case, ttebability decreases substantially with the lag. An
accident that occurred 10 years ago reduces tlobapility by 3 points, while an accident that
occurred 25 years ago reduces it by 5 points. Weelade that accidents that occurred early in the
career have a stronger effect on incomes than d&gdents. The reason is that women who did not
have accidents at the beginning of their careersrare likely to have obtained better-paid andebett

protected positions when the accident occurredréfbie, the impact of recent accidents is smaller.

Figure 6: Women — local effects of accidents accardy to the time lag between
the accident and the measurement of the output vaables
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Figure 7: Women — local effects of chronic illnesaccording to the time lag between
the accident and the measurement of the output vaables
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Figure 7 summarizes the local effects of chroiegses. As there are few observations after a
40-year lag, we will comment on the shorter lagsto@ic illnesses always have a negative effect on
labor market participation. Receiving minimum atssise revenue is also more likely among ill
women, as is the probability of earning fewer th200 Euros. Chronic illnesses clearly have a long-
lasting, negative effect on women’s revenues. Eialts on the probability of earning more than 4000
Euros are interesting: while the effect is positioe the longer lags (more than 30 years), they are
negative for the shorter lags. As there are fevenlagions above zero, the global estimate is negati
At first glance, the positive effects seem distngbiWe can offer two explanations: first, the syrise
performed on the survivors in 2006, and hencepttier chronic illnesses must be less incapacitating

and second, some studies have demonstrated thavosar may behave more efficiently than
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individuals who suffered no health events (for golegical cancers, see for example, Stewart D.E.,
Wong F., Duff S., et al. (2001); Bradley et al. @2}).

We now comment on the results for men. The lagidigions are presented in Figure 8 and
exhibit a profile similar to those for women: aaands occur almost uniformly, and chronic illnesses
are more recent.

Figure 8: Men — Distribution of the time lags sincehe first accident
or chronic illness (in years)

Number Number
30 40

30

10

0 10 20 30 40 50 0 10 20 30 40 50
lag_accid lag_malad

Accidents Chronic llinesses

The results concerning accidents for men are suimethin Figure 9. We obtain a clear-cut
result: all of the ATTs are dominated by short-effects. The shorter the lag, the lower the labor
market participation, the higher the probabilityreteiving minimum assistance revenue, the higher
the probability of belonging to the lowest incontass and the lower the probability of belonging to

the highest income class.

Figure 10 summarizes the results on chronic illeedsr men. We also obtain a clear-cut result
for three of the four variables: their ATTs are doated by long-run effects. The longer the lag, the
lower the labor market participation, the highee tbrobability of receiving minimum assistance
revenue and the higher the probability of belondmghe lowest income class. The only exception is
the probability of belonging to the highest incoohass: it is lower for the short lags. The restdirs
men reveal that short-run effects dominate theltsefoar accidents, and long-run effects dominate th
results for chronic illnesses. We do not find samilesults for women. In their case, the acciderag

also have long-run effects.

Figure 9: Men — local effects of accidents accordinto the time lag between
the accident and the measurement of the output vaables
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Figure 10: Men — local effects of chronic illnessazording to the time lag between
the accident and the measurement of the output vaables
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Conclusion

In this paper, we examine whether an individudl'st health shock has a significant impact on

future labor market performance. We find that headtvents in general reduce end-of-period
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participation in the labor market, income and théjective satisfaction index regarding the
individual’s entire career. The predominance oéiid injured persons in the lowest part of the imeo
distribution suggests than they face lower-wage, éikdly, less stable jobs than those they would
have had absent a health shock. We also find tbatem are at a greater disadvantage than men, as
health shocks are more likely to cause them toiveceinimum assistance revenue, while no
significant effect is found for men. Moreover, véhihe first health shock has long-lasting effents i
general, these effects differ by gender and tharreaof the health event: the results for men
demonstrate that short-run effects dominate thdteefor accidents and that long-run effects dort@na
the results for chronic illnesses. We do not fimdilsar results for women; in their case, the acoide

may also have long-run effects.

There may be several reasons that women suffer semerely than men from the consequences
of ill health: this may depend on their initial tstg in the labor market, the difficulties in balarg
family and work and perhaps the severity of healtbnts. An improved understanding of the reasons

for this disadvantage in the labor market shoulddeeloped to define adequate public policies.

However, as the first health shocks have longdgstffects on labor market performance,
health policy should be coordinated with labor @aliPrior to the passage of legislation regardirg t
exclusion of individuals with recognized disabdgi (passed in February 2005) that mandates quotas
of disabled employees in companies of more thamtyvevorkers, no policy has focused on
individuals experiencing health shocks. A policpusld be developed to expedite the return to work
after health events through work accommodationsnwdiekness leave is necessary after a health
shock (see, for cancer, Duguet, Le Clainche, 2012aecond type of measure, for the workers who
suffer a health shock that prevents them from pinifeg their job, could be to encourage them tmitrai
for another type of job that is more compatiblehwitheir health problems. Similarly, for the most
experienced workers, an efficient policy could baise them as trainers to instruct younger workers.
Such a coordination of health and labor policy $thobe able to reduce both the individual
performance losses in the labor market and thefooshe health insurance system, as the new jobs
would be more compatible with the workers’ healttolppems. Finally, poor health in adulthood,
which reduces labor market participation, is als®result of childhood living conditions; therefore
ensure better health in adulthood, it is necessadgsign policies to reduce poverty during chilotho

(Economou, Theodossiou, 2011).

We are also aware of some limitations of the stlihgt, the study suffers from data availability
issues, as we only observe our performance vasatlthe end of the period, meaning that our result
are only representative of the full sample at the ef the year 2006. Second, the cross-sectional da
do not allow us to control for correlated unobsdriieterogeneity. However, a companion study using

panel data on different performance variables (Rtigund Le Clainche, 2012b), accounting for both
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individual and time-correlated effects, providemitr results. Therefore, it is possible that these

biases may not be particularly important in thiglgt
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Table 2: Women — sample statistics

**: significant at the 5% level; *: significant at the 10% level.

Neither .
accident nor Chronic Difference: Difference:
Sample R Accident . . ' Student Chronic Student
chronic disease Accident .
R disease
disease
(1) (2) (3) (2)-(2) (3)-(2)
Sample size 2731 432 627 - - - -
Matching variables
Age 38.25 42.03 42.38 3.78%* 7.03 4.13%* 9.55
Education:
Primary 16.0% 19.7% 24.1% 3.7%* 1.82 8.1%** 4.39
Secondary 31.5% 39.6% 33.5% 8.1%** 3.23 2.0% 0.98
Post- secondary 52.6% 40.7% 42.4% -11.8%** 4.64 -10.2%** 4.63
Origin:
Foreign mother 14.9% 13.7% 16.1% -1.2% 0.70 1.2% 0.74
Foreign father 14.4% 10.4% 16.6% -4.0%** 2.48 2.2% 1.32
Born in France 88.8% 86.3% 87.2% -2.4% 1.37 -1.5% 1.04
Childhood:
Raised by the mother 88.4% 83.8% 86.0% -4.6%** 2.47 -2.5% 1.62
Raised by the father 96.6% 93.1% 93.1% -3.5%** 2.78 -3.5%%** 3.23
Separated from family 10.9% 22.5% 17.2% 11.6%** 5.52 6.3%** 3.91
Parents had serious health problems 12.9% 23.4% 20.1% 10.5%** 4.89 7.2%** 4.16
Performance variables
Worked last week 71.3% 66.0% 65.6% -5.3%** 2.18 -5.7%** 2.75
z::(‘)k)’er of hours worked last week 35.76 34.24 33.89 -1.52%* 2.07 -1.87%* 2.97
Household monthly income:
Missing 4.5% 0.9% 4.6% -3.6%** 5.88 0.1% 0.13
Fewer than 1200 Euros 15.0% 25.7% 22.2% 10.7%** 4.84 7.2%** 4.01
1200-2500 39.6% 41.0% 38.0% 1.4% 0.55 -1.6% 0.75
2500-4000 28.3% 22.5% 25.8% -5.8%** 2.66 -2.4% 1.25
More than 4000 Euros 12.7% 10.0% 9.4% -2.7%* 1.72 -3.3%** 2.45
Minimum assistance revenue last 33% 3.6% 5.7% 5 395% 379 9 A%** 5 47
month
Subjective satisfaction with career 7.31 6.82 6.83 -0.49** 3.65 -0.48** 4.18
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Table 3: Men — sample statistics

**: significant at the 5% level; * : significant at the 10% level.

Neither .
accident nor Chronic Difference: Difference:
Sample R Accident . . ' Student Chronic Student
chronic disease Accident .
disease disease
(1) (2) (3) (2)-(2) (3)-(2)
Sample size 2073 538 378 - - - -
Matching variables
Age 37.82 41.70 42.55 3.88%* 8.47 4.73%* 8.73
Education:
Primary 15.6% 13.6% 19.3% -2.0% 1.20 3.7%* 1.71
Secondary 38.6% 44.4% 46.8% 5.8%** 2.43 8.2%** 2.96
Post- secondary 45.8% 42.0% 33.9% -3.8% 1.60 -12.0%** 4.48
Origin:
Foreign mother 17.0% 12.8% 14.3% -4.2%** 2.53 -2.7% 1.38
Foreign father 15.8% 11.9% 14.3% -3.9%** 2.44 -1.5% 0.78
Born in France 87.5% 89.6% 88.1% 2.1% 1.39 0.6% 0.32
Childhood:
Raised by the mother 89.5% 86.6% 87.3% -2.9%* 1.77 -2.2% 1.18
Raised by the father 96.6% 95.7% 95.8% -0.9% 0.89 -0.8% 0.73
Separated from family 10.8% 16.2% 13.2% 5.4%** 3.10 2.4% 1.29
Parents had serious health problems 10.9% 22.1% 14.8% 11.2%** 5.85 3.9%** 2.00
Performance variables
Worked last week 83.4% 82.9% 79.1% -0.5% 0.28 -4.3%* 1.92
z::(‘)k)’er of hours worked last week 41.65 40.68 39.62 -0.97* 1.70 -2.03%* 3.12
Household monthly income:
Missing 4.0% 3.2% 1.9% -0.8% 0.97 -2.2%** 2.63
Fewer than 1200 Euros 11.1% 14.5% 16.7% 3.4%** 2.01 5.5%** 2.71
1200-2500 39.2% 38.3% 41.3% -0.9% 0.39 2.1% 0.75
2500-4000 31.2% 32.0% 30.2% 0.8% 0.36 -1.0% 0.39
More than 4000 Euros 14.5% 12.1% 10.1% -2.4% 1.49 -4.4%** 2.55
m;"r:?;“m assistance revenue last 1.6% 2.0% 3.2% 0.4% 0.60 1.5% 1.62
Subjective satisfaction with career 7.50 7.13 6.92 -0.37** 3.38 -0.58** 4.42
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Table 4: Effect of a health event on the end-of-period performance variables

Average effect of the treatment on the treated (ATT). Matching using the propensity score (Rosenbaum and
Rubin, 1983). **: significant at the 5% level; *: significant at the 10% level.

Women
Accident Chronic illness

Worked last month -0.068** 2.17 -0.066** 2.64
Number of hours worked (if >0) -0.854 0.91 -1.572%* 2.00
Household income:

Missing -0.032** 2.99 0.000 0.34

Fewer than 1200 Euros 0.103** 3.87 0.066** 3.05

1200-2500 Euros 0.005 0.33 -0.005 0.35

2500-4000 Euros -0.037 1.26 -0.028 1.12

More than 4000 Euros -0.039* 1.78 -0.033* 1.93
Minimum assistance revenue last month 0.049** 3.05 0.025** 2.07
Overall degree of career satisfaction -0.491** 3.08 -0.393** 2.83

Men
Accident Chronic illness

Worked last month -0.055** 2.76 -0.075** 291
Number of hours worked (if >0) -1.312* 1.81 -2.618** 2.96
Household income:

Missing -0.004 0.42 -0.014 1.18

Fewer than 1200 Euros 0.066** 343 0.074%** 3.27

1200-2500 Euros -0.022 0.76 0.007 0.37

2500-4000 Euros -0.010 0.42 -0.037 1.12

More than 4000 Euros -0.029 1.55 -0.029 1.28
Minimum assistance revenue last month 0.006 0.71 0.011 1.00
Overall degree of career satisfaction -0.393** 3.00 -0.564** 3.59
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Table 5: Effect of the first accident according to the age at which it occurred

Average effect of the treatment on the treated (ATT). Matching using the propensity score (Rosenbaum and
Rubin, 1983). **: significant at the 5% level; *: significant at the 10% level.

Women

Early Accident (Age<24) | Late Accident (Age>24)

Worked last month -0.141** 3.24 0.024 0.59
Number of hours worked (if >0) -1.175 0.81 -2.295%* 1.97
Household income:
Missing -0.034** 2.18 -0.039** 2.52
Fewer than 1200 Euros 0.070* 1.82 0.101** 2.71
1200-2500 Euros 0.018 0.48 0.036 0.79
2500-4000 Euros -0.053 1.32 -0.031 0.76
More than 4000 Euros 0.000 0.35 -0.067** 2.20
Minimum assistance revenue last month 0.041* 1.79 0.055** 245
Overall degree of career satisfaction -0.510* 1.93 -0.399* 1.85
Men

Early Accident (Age<24) | Late Accident (Age=24)

Worked last month -0.024 0.91 -0.082** 2.88
Number of hours worked (if >0) -0.355 0.49 -2.825** 2.33
Household income:
Missing -0.015 0.93 0.010 0.66
Fewer than 1200 Euros 0.050** 2.00 0.070** 2.53
1200-2500 Euros -0.018 0.50 -0.003 0.35
2500-4000 Euros -0.039 1.04 -0.018 0.49
More than 4000 Euros 0.021 0.84 -0.058** 2.12
Minimum assistance revenue last month 0.008 0.72 -0.005 0.39
Overall degree of career satisfaction -0.151 0.82 -0.424** 2.15
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Table 6: Effect of the first chronic illness depending on the age at which it occurred

Average effect of the treatment on the treated (ATT). Matching using the propensity score (Rosenbaum and
Rubin, 1983). **: significant at the 5% level; *: significant at the 10% level.

Women
Early illness (Age<33) Late illness (Age=>33)

Worked last month -0.075** 2.09 -0.077** 2.20
Number of hours worked (if >0) -2.203** 2.11 -0.852 0.75
Household income:

Missing 0.002 0.42 0.004 0.40

Fewer than 1200 Euros 0.086** 2.86 0.043 1.43

1200-2500 Euros -0.018 0.53 -0.002 0.31

2500-4000 Euros -0.059* 1.69 0.005 0.34

More than 4000 Euros -0.012 0.58 -0.050** 2.08
Minimum assistance revenue last month 0.003 0.30 0.032* 1.88
Overall degree of career satisfaction -0.315 1.55 -0.425** 2.19

Men
Early illness (Age<33) Late illness (Age=33)

Worked last month -0.062* 1.75 -0.053 1.42
Number of hours worked (if >0) -1.742 1.46 -3.043** 2.48
Household income:

Missing -0.025 1.30 -0.016 0.98

Fewer than 1200 Euros 0.064* 1.78 0.066** 2.09

1200-2500 Euros 0.016 0.47 0.063 1.24

2500-4000 Euros -0.055 1.22 -0.043 0.87

More than 4000 Euros 0.000 0.39 -0.070** 2.28
Minimum assistance revenue last month 0.010 0.71 0.010 0.60
Overall degree of career satisfaction -0.734** 3.27 -0.732** 3.44
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Table 7: Effect of selected types of chronic iliness

In this variant, we excluded the following chronic illnesses: deafness, tinnitus, slipped disc, bone diseases and
articulation diseases.

Average effect of the treatment on the treated (ATT). Matching using the propensity score (Rosenbaum and
Rubin, 1983). **: significant at the 5% level; *: significant at the 10% level.

Women Men

Worked last month -0.092** 2.96 -0.126** 3.63
Number of hours worked (if >0) -2.522** 2.50 -3.124%* 2.65
Household income:

Missing -0.004 0.41 -0.013 0.76

Fewer than 1200 Euros 0.056** 2.04 0.096** 2.75

1200-2500 Euros -0.001 0.33 0.020 0.51

2500-4000 Euros -0.028 0.93 -0.087** 2.06

More than 4000 Euros -0.023 1.20 -0.017 0.64
Minimum assistance revenue last month 0.024 1.51 0.023 1.63
Overall degree of career satisfaction -0.267 1.34 -0.872** 3.65
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APPENDIX
Propensity scores

We estimated the propensity scores using a Probdem Following Rubin and
Thomas (1996), we retained all of the variablegha regression to perform the
matching. The following list of variables was emy#d:

General variables:

- Age and age squared

- Education: 8-level decomposition (more detailedhttize one presented in the
sample statistics)

- Foreign father (yes/no)

- Foreign mother (yes/no)

- Born in France (yes/no)

Childhood dummies:
- Separated from the mother (yes/no)
- Separated from the father (yes/no)

- The parents had serious health problems (yes/no)

The Probit regression results are available froematithors on request.

Table A.1: Time lag between the first health event
and the outcome variable

(years) Men Women
Accident ;hronic Accident ;hronic
illness illness
25" percentile 7 4 8 3
Median 17 9 17 8
75" percentile 27 19 27 18
Mean 17.6 12.2 17.9 11.8

Reading example: on average, for men, there is a lag of 12.2 years between the
first chronic disease and the outcome variables. For women, the median lag
between the first accident and the outcome variables is 17 years.
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