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The influence of mental health on job retentioh

Thomas Barnay and Eric Defebvre’

Abstract: Our objective is to measure the causal impact efstlf-assessed mental health
status of 2006 (anxiety disorders and depressiigéps) on employment in 2010. We use
data from the French Health and Professional Rauterey (Sip, “Santé et itinéraire

professionnel”). In order to control for endogepdiiases coming from the mental health
indicator, we use bivariate probit models explagngimultaneously employment status and
mental health. We control these results by obsgréire individual, employment, general

health status, risky behaviours and professionaradteristics. Our main findings are as
follow: men suffering from depression or anxietg aip to 13 percentage points less likely to
remain in their job. We do not find such a relasibip in women, after controlling for general

health status. The robustness checks conductedyeramad specifically those taking into

account for the 2007-2010 period confirm theseltesu

JEL: 114, 118, C35, C36
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Introduction

Mental health (covering psychiatric disorders argycpotropic drug treatments without
psychiatric pathologies identified in the healtsurance database) accounts for 15% of the
expenses of the CNAM-TS (National health insuraincel for salaried workers) in 2011, an
expenditure superior to that of cancer treatmerteMhan seven million people are affected
in France. Mental health problems are the causedafced work productivity and an increase
in unemployment and sick-leaves, which would actdon3 to 4% of GDP according to the
International Labour Organisation (2000) and expkd% of physical disabilities in high-
income countries according to the World Health @rgation (2010). In addition, the
Psychiatry and Mental Health Plan 2011-2015 dennatest the major role of mental health in
current social issues. It explicitly states thatems to — and retention in — employment for
individuals with mental illnesses requires bettgoort.

The issue of job retention for people with mentabdders appears to be essential for several
reasons. It is established that overwork detersraioth physical and mental health (Bl
al., 2012). Moreover, the intensity of work (high paaed lack of autonomy) and job
insecurity lead employees to face more arduoustsios. In addition part-time, when not
chosen, affects mental health (Robenal, 2011).

The relationship between mental health and employras been widely documented in the
literature, establishing a two-way causality betwé®e two. A precarious job or exposure to
detrimental working conditions can affect mentaallie Self-reported health indicators are
also characterized by justification biases and onessent errors as well as reporting social
heterogeneity (Akashi-Ronquesttal, 2011; Etilé and Milcent, 2006; Shmueli, 2003).
health, when subjective, is specifically associamgth a measurement bias prompting to
unravel the links between physical and mental healtist like for physical health status,
selection effects are also at work, an individuéghvmental disorders being found less often
in employment. Mental health measurements are ptstentially subject to a specific
selection bias linked to the psychological inapitt answer questionnaires.

Our goal is to establish a proper causality of mein¢alth on job retention using French data.
This study is inspired by Juset al. (2008) who measure the impact of physical heattth a

risky behaviours on leaving employment four yeaterl While many studies focus on the
role of mental health on employability, not a léttleem acknowledge its impact on workers’

capacity to remain in their jobs. We also expendtbe literature by considering the

endogeneity biases generated by reverse causetfgct of employment on mental health).

Another addition is that we take into account fog tole of physical health status which may
very well act, when unaccounted for, as a cofoundactor when analysing the specific

effect of mental health on employment outcomes.olio knowledge, no French study has
empirically measured the specific effect of mertaalth on job retention while addressing
these biases.

To do this, we use data from the Health and PradeakRoute survey (Sip), which allows the
collection in 2006 of a set of indicators (soci@m®omic characteristics, health and risky
behaviours), but also on the career characteristos a complete retrospective questionnaire
on employment and health events of more than 13j@di0iduals. A temporal dimension is

allowed by a second wave in 2010. The mental heattitators are based on self-reported
measurements for generalized anxiety disorders (GABDd major depressive episodes
(MDE). Using bivariate probit models, we evaludte tausal effect of self-reported mental
health in 2006 on employment in 2010 after coninglfor reverse causality. The challenge is



then to identify one or more instruments explainmgntal health status in 2006 while
meeting the validity assumption.

We articulate our article as follows. We exposeaititerature review the main empirical
results linking mental health and employment stai¥® then present the database and
empirical strategy. A final section presents treihs and concludes.

1. The links between mental health and employment

1.1. Mental health measurements

The economic literature establishing the role ohtakehealth on employment mainly retains
two definitions of mental health. The first one dses on heavy mental disorders, such as
psychoses (Bartel and Taubman, 1986). Notably, rsaudies evaluate the ability to enter the
labour market of individuals with schizophrenia €& and Nielsen, 2013). The second one is
based on more common but less disabling disorderth as stress. Often used to assess
mental health, these disorders are observed usangardized measures and are presented in
the form of scores. Thus, the Kessler Psycholodiatress Scale (K-10) allows, from 10
guestions about the last 30 days, to evaluate iohails’ overall mental state (Dahal and
Fertig, 2013; Kessleet al, 2001; Zhanget al, 2009). Like in the K-10 questionnaire, the
Short-Form General Health Survey (SF-36) evaluatestal health over the past four weeks
with questions about how the individuals feel (éxtient, sadness, lack of energy, fatigue, ...)
(Frijterset al, 2014). Another, quite similar score was builts time focusing senior workers
(age 50-64): the Center for Epidemiologic Studiempi2ssion Scale (CES-D), with more
specific questions such as isolation and self-est{ghang and Yen, 2011).

However the simplification risk linked to the aggate nature of scores justified the setup of
other indicators to better approximate the true talehealth diagnosis. Indicators of
generalized anxiety disorders and major depresspisodes were then used, allowing a
further analysis of mental health (Banergteal, 2015; Chatterjet al, 2011). They allow to
identify the population suffering from these disensl and their symptoms (see Appendix 1
and Appendix 2). Despite their specificity and with being perfect substitutes to a medical
diagnosis, these indicators prove robust to det@timon mental disorders.

In addition, the subjective nature of the declaratof health in general and particularly of
mental health, makes it difficult to make compansdbetween two apparently similar
declarations (Zhangt al, 2009), notably due to reporting biases (Devatxal, 2008;
Shmueli, 2003). Devaurt al. (2008) try to assess the importance of reportiEgds in
mental health and unveil thatlaent health conditiorgreatly contributes to mental health:
two individuals may declare different mental heattinditions depending on their physical
health status. A person with a poor physical caowlitvill indeed be more likely to report a
more degraded mental health status than a persgoorh physical health condition. Leageh
al. (2008) confirm these results and show a strongetadron between physical and mental
health, particularly among women.

1.2. The influence of mental health on employment: atditerature review

1.2.1. Methodological difficulties

If the measurement of mental health from declaeatiata is not trivial, the relationship

between mental health and employment is also thinyeendogeneity biases associated with
reverse causality and omitted variables. Fromwcsiral point, we can quite easily conceive
that if mental health and employment are obseruadlganeously, the relationship appears to



be bidirectional (Banerjeet al, 2015; Chatterjet al, 2011). In particular, being unemployed
may impair individuals’ mental health (Mossakows009).

The omission of variables leads to unobserved bgésreity, which is also potentially a
source of endogeneity when measuring the impachefital health on employment. Risk
preferences (Zhangt al, 2009), workers’ involvement at work and the dpilio give
satisfaction (Nelson and Kim, 2008), personalisitsr, family background (Banerjest al,
2015), risky behaviours (smoking, alcohol and oweght) are related to mental health as
much as employment. These factors, remaining umedisie for some of them in household
surveys, therefore act as confounders. Zheingl. (2009) conclude, from Australian data
(pooled data from the National Health Survey — NId8) multivariate probit methods, that
tobacco consumption in men and women as well asv@rght in women increase the risk of
reporting mental disorders. These behaviours @@ sthown to have a specific effect on the
situation on the labour market (Jusotl, 2008).

Finally, it is possible to highlight some justiftean biases. Individuals may alter their health
status declarations in order to rationalize thémices on the labour market in front of the
interviewer (Zhanget al, 2009). For example, the non-participation to IHi®ur market can

be justified ex-postby the declaration of a worse health status. Lboden and Kerkhofs
(2009) showed on Dutch panel data using fixed &ffewodels, that economic incentives are
likely to distort health status declarations. Téidl seems to be the case on Irish panel data
and after controlling for unobserved heterogen@ignnon, 2009).

1.2.2. Effects of mental health on employment

To address these methodological issues, the emlpliierature makes use of instrumental
variables and panel data models allowing to takee ed unobserved heterogeneity by
including fixed effects and reverse causality byn@e gap between exogenous variables and
the outcome.

Whatever the mental health indicators, the vargiudies appear to converge on a detrimental
role of deteriorated mental health on employmemtaues. Thus, Banerjet al. (2015) find,
using bivariate Probit models and Two-Stage LeaptaBs (2SLS) performed on cross-
sectional data, that people suffering from mentabrdlers (major depressive episodes and
generalized anxiety disorders) in the 12 last moaile much less likely to be in employment
than others at the time of the survey. They dofmat a significant effect of these mental
conditions on the number of weeks worked and ddysick-leaves in individuals in
employment after controlling for socioeconomic @weristics, chronic diseases and the area
of residence in the U.S. territory. Chattesfial. (2011) show, on cross-sectional data using
two-stage (2SLS and bivariate probit) and Altorigldf and Taber modelling (AET — Altonji
et al, 2005) and taking into account unobserved heter@ige that these mental disorders
appearing in the last 12 months reduce by an aeetdgl5% the likelihood to be in
employment at the time of the survey. An Americardg, resorting in instrumental variable
methods, found that most people with mental dissrdae in employment, but more
pronounced symptoms reduce their participationhi labour market (Ojedet al, 2010).
Finally, simultaneous modelling on Taiwanese podalath confirms that a degraded mental
health decreases the probability of working, wisfeecifying that the prevalence of these
disorders is lower among workers, thus inducingaqative effect of work on mental health
(Chang and Yen, 2011). Cottini and Lucifora (20480 confirm reverse causality in the
relationship, using instrumental variables in thnewes of the European Working Conditions
Survey (EWCS), stressing the negative effects of pmrking conditions on mental health.



These overall effects are heterogeneous accordiregé and gender. Zharmg al. (2009)
conducted stratified regressions on two age groines18-49 years-old on the one hand and
the 50-64 years-old on the other hand and find tiextital health-related discriminations on
the labour market are greater in middle-aged warkiean for older workers. Gender effects
are also important. The role of mental disordergmployment seems stronger in men (Ojeda
et al, 2010; Zhanget al, 2009). However, there is no consensus on thisiriate literature.
Frijterset al. (2014) show a stronger effect of mental healttwomen’s employment, using
Australian panel data (Household, Income and Lalyuramics in Australia — HILDA) and
several models, including bivariate Probit anddiveéfects model.

1.3. What instrument(s) for mental health?

It is necessary to identify an instrument whoseierice on mental health is established in the
empirical literature (1.3.1.) without being corteld to other explanatory factors and
unobserved characteristics (1.3.2.).

1.3.1. The determinants of mental health

Determinants and other factors related to mentaltih@re numerous in the literature and can
be classified into three categories: social deteamis, major life events and work-related
factors.

Social factors refer to the society role of theiwidbal and to his/her social relationships.
Plaisieret al. (2008) identify three types of social roles beaogrelated with a better mental
health condition: the role of partner, parent araiker. Being in a relationship is associated
with a stronger declaration of good mental heattth a lower risk of depression and anxiety
(Kelly et al, 2011; Plaisieet al, 2008). Endorsing the two roles of parent andngairseems
linked to a better mental health. Professionalvagtican slow the depreciation rate of one’s
mental health capital, as shown by a study on pdata taking into account the endogenous
nature of the relationship between health and eynpdmt (Llena-Nozalkt al, 2004). In
contrast, Artazcozt al. (2004) show that unemployment is often correlateth worse
mental health status among men and in women teseieextent. The combinations of these
roles correspond to increased chances of repogowy mental health condition by 39%
(Artazcozet al, 2004; Plaisieet al, 2008).

Major life events also play a role in the deterniora of mental health. Unemployment and
furthermore inactivity occurring during the begingiof professional life can induce the onset
of depressive symptoms later on, as shown on UaSelpdata by Mossakowski in 2009.
Using a fixed effects framework on panel data, keimgomet al. (2002) establish that events
such as illnesses or death of a close relativeasier impairs mental health. Moreover,
marital separations and serious disputes withimuiside the couple seem correlated with
poorer mental health (Dalgaret al, 2006; Kellyet al, 2011). Past or present financial
problems are also often associated with the oceoer®f common mental disorders such as
depression and anxiety (Laaksoneinal, 2008; Weich and Lewis, 1998), as well as the
deterioration of physical health (especially in weh (Leachet al, 2008). A poor health
status or the presence of disability during chilmthalso has negative consequences on mental
health at older ages and on the declaration ofnitirdiseases, regardless of the onset age
(Llena-Nozalet al, 2004).

Work-related factors may also have an effect ontatdrealth. Atypical labour contracts such
as part-time increase the occurrence of depressgimgtoms in employees (Santi al,

2009). Bildt and Michélsen (2002) show, using nwaltiate models, that exposure to
detrimental working conditions can have a deleteyieffect on mental health four years later,



with gender-related differences. Men would be nadf#cted by changes in tasks and a lack
of recognition at work when in women, other specdonditions such as the role of the lack
of training and lack of motivation and support arkware highlighted. Other factors linked to
gender and associated with poorer mental healthfoaned by Cohidoret al. (2010): the
preponderance of work, contacts with the publipetiive tasks and the lack of cooperation
in the work in men and the early beginning of caes involuntary interruptions in women.

1.3.2. Instruments in the literature and choices in ourdst

In the diversity of explanatory factors for mentaalth, only some of them have been
retained in the economic literature as valid atelviant instruments. Frijtert al. (2014) used
the death of a close friend intervened in the teetonths preceding the survey as an
instrument for mental health. Hamiltaet al. (1997) used the stressful events in life, the
regularity of sport and a lagged mental healthaattir, the latter being also used by Banerjee
et al. (2015). The psychological status of parents (Etatel, 1997; Marcotteet al, 2000),
that of children (Chatterjet al, 2011; Ettneret al, 1997), social support (Alexandre and
French, 2001; Hamiltort al, 1997; Ojedaet al, 2010), or changes in healthcare legislation,
job security and flexibility of working time (Cotti and Lucifora, 2013) were also frequently
introduced. These factors were privileged becafiseeon being valid determinants of mental
health while meeting the exogeneity assumptiorheeibecause of their temporal distance
from the other factors explaining employment orduese of their absence of direct effects on
employment. We make use of this literature by chmpgroxies of mental health during
childhood (violence suffered during this period dading been raised by a single parent) and
an indicator for psychological status and sociglpsut during adult life (marital breakdowns),
with a different approach according to gender,uagssted by the literature. Doing so, we put
some temporal distance between these events anldyengnt status (events occurring during
childhood are observed up to 18 years-old wheraaswworking sample includes only
individuals aged 30 and older; marital rupturesuocbefore 2006), and there is a low
probability of direct effects of these instrumemts the employment status in 2010, the
professional route characteristics, employmenhattime of the survey and risky behaviour
being also controlled for.

2. Empirical analysis

2.1. The Health and Professional Route survey

The Health and Professional Route survey (Sip) usethis study provides access to a
particularly detailed individual description. Bes&dthe usual socioeconomic variables (age,
gender, activity sector, professional categorycatlanal level, marital status), specific items
are provided about physical and mental health. Jin@ey was conducted jointly by the
French Ministries in charge of Healthcare and Laband includes two waves (2006 and
2010), conducted on the same sample of people2@&d years living in private households
in metropolitan France. The 2010 wave was grantéd an extension to better assess
psychosocial risk factors. Two questionnaires &eelable: the first one is administered by an
interviewer and accurately informs the individuaddajob characteristics and the current
health status of the respondents. It also containgiographical lifegrid to reconstruct
individual careers and life events: childhood, edion, health, career changes, working
conditions and significant life events. The secam# is a self-administered questionnaire
targeting risky health behaviours (weight, cigaedihd alcohol consumption). It informs
current or past tobacco and alcohol consumptiag(fency, duratiorgtc). A total of 13,648
people were interviewed in 2006, and 11,016 of tgain in 2010.



In this study, we focus on people who respondethéosurvey both in 2006 and 201i@.
11,016 people. We select individuals aged 30-55sy@a employment in 2006 to avoid
including students (see Appendix 3 and Appendiodaf discussion of the initial selection
made on the sample in 2006 and a note on attiigdween the two waves). The final sample
thus consists of 4,133 individuals, including 2,00dn and 2,129 women.

2.2. Descriptive statistics

2.2.1. Health status of the employed population in 2006

The description of the general sample is presentdéble 10. To broadly understand mental
health, we use major depressive episodes (MDE)gammeralized anxiety disorder (GAD),
from theMini International Neuropsychatric Intervie(INI), based on th®iagnostic and
Statistical Manual of Mental disorde(®SM-1V). These indicators prove particularly rabu
in the Sip survey (see Appendix 5). Around 6% ohraad 12% of women in employment in
2006 report having at least one mental disordeyuféi ).

Women report more frequent physical or mental hepfbblems: anxiety disorders (7%),
depressive episodes (8%), poor perceived healthss(@2%) and chronic illness (28%) are
more widely reported by women than by meesp.4%, 3 %, 18% and 25%). These response
behaviours are frequently raised by the literatnd testify at least for some of them of the
presence of reporting biases (rather downward fem,rand rather on the rise for women), as
shown notably in Devaugt al. (2008) and Shmueli (2003). Conversely, risky béhag are
substantially more developed in men. It is the daseéaily smoking (28% in mews. 24% in
women) but it is even more acute for alcohol corsion (46%vs. 14%) and overweight
(51%vs.29%).

Figure I: Prevalence of health problems in the poplation in employment in 2006
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Source: Sip (2006), weighted and calibrated statistics.

2.2.2. Health problems and job retention



82% of men in employment and suffering from at i@ mental disorder in 2006 are still in
employment in 2010, against 86% of worheAnxiety disorders have the bigger influence:
79% of men are employedq. 88% of women). General health status indicatorsvstaarly
similar results for men and women. For risky bebaxs, daily tobacco consumption showed
no significant difference in employment rates betwenen and women while alcohol (93%
vs.90%) and overweight (93%s.89%) are associated with comparatively lower eryrplent
rates for women than for men (Figure l).

Figure II: Employment rates in 2010 according to si-reported health status in 2006

95

;111111111

O E

At least one mental
disorder

Activity limitations

Poor general health

Chronic disease

Daily smoking

Risky alcohol consumption

Overweight

Overall population in

employment in 2006

B Employment rate in 2010 (M) Employment rate in 2010 (W)

Reading: 82% of men in employment and suffering from attleas mental disorder (GAD or MDE) in 2006 arelstil
employment in 2010, against 86% of women.

Field: individuals age 30-55 in employment in 2006.

Source: Sip (2006), weighted and calibrated statistics.

2.2.3. Mental health and general health status

A strong correlation between general and mentaltihesiatus is observed in the sample.
About 20% of men and women suffering from at leaxs¢ mental disorder also reported
activity limitations against 10% in the entire sdenwith normal mental health condition (see
Figure 1). Nearly 50% of them report poor perceiveeblth ¢s. 20% overall). Chronic
diseases (45%s.25%) and daily tobacco consumption (30%625%) are also more common
among them. 53% of men and 17% of women with mestitdrders declare risky alcohol
consumption, against 46% and 13%sp. in the overall sample. Finally, overweight is
declared by 44% of men and 31% of women with medisbdrders, againsesp.51% and
29%. It is interesting to note that men with a raénlisorder are less likely to report being
overweight (Figure III).

“Given the weakness of some of the subsample sizesmost be cautious about the conclusions suggdstethese
descriptive statistics on mental disorders. GAD faeed by 88 men and 195 women and MDE respectiyedl and 236.
150 men and 335 women declare suffering from at twaes mental disorder.



Figure IlIl: General health status of anxious and/ordepressed individuals in 2006

60
50

h43d11

B Men Women

Activity limitations
Poor general health
Chronic disease
Daily smoking

Risky alcohol
consumption
Overweight

Reading: 53% of men reporting mental disorders in 2006 ddawe risky alcohol consumption in 2006, against 1%
women.

Field: individuals age 30-55 in employment in 2006 whartegal having at least one mental health disorder.
Source: Sip (2006), weighted and calibrated statistics.

2.3. Econometric strategy

2.3.1. Univariate models

The econometric strategy is based on two step®iiea individual heterogeneity and the
possibility of reverse causality.

In a first step, we initiate binomial univariateopit models to estimate, among people in
employment in 2006, the effect of mental health2B006 on the likelihood to remain in
employment in 2010 (in employmems. unemployed — dependent variablg,,,). Several
specifications are tested and we stratify by gerfdereach one of them due to strong
gendered differences in mental health linked toaddeterogeneity in declarations (Artazcoz
et al, 2004; Devauxet al, 2008; Leachet al, 2008). We take a three-step strategy to
gradually add relevant variable groups in the mael thus assess the robustness of the
correlation between mental health in 2006 and eympémt in 2010 by gradually identifying
confounders.

The first baseline specification (1) explains jebention by mental health status, controlling
for a set of standard socioeconomic variables:

Yiso1o = aMentizgoe + BSOCECO,000 T & (1)

With Ment 0 = {1 if (GAD = 1) or (MDE = 1) or (GAD and MDE = 1)

0 otherwise
Mental health in 2006Ment;,q0¢) IS represented by a binary variable taking thkievd
when individuali is suffering from a generalized anxiety disorderaomajor depressive
episode, or both. Socio-economic variables areesgmted by the vectSiocEco;,006. They
include age (in five-year increments from 30 toygars), marital status, presence of children,
educational level, professional category, industgtor, type of employment (public, private,



or independent) and part-time work. Age plays aomaple on the employability of
individuals and in the reporting of mental disosd€bevauxet al, 2008; Shmueli, 2003).
Current marital status and the presence of childrerthe household can also affect
employability (especially in women) and reportedntaé health since people in a relationship
with children turn out to be in better health statartazcozet al, 2004; Plaisieet al, 2008).
Work characteristics are also integrated (LIenadllekzal, 2004).

An intermediate specification (2) is then perfornvath the addition of three variables from
the European Mini-Module about individuals’ genehalalth status: their perceived health
(taking the valud if it is good, and) for poor health), the fact that they suffer frohranic
diseases or not and whether they are limited iir th@ily activities. These health status
indicators are used in order to effectively isoldte specific effect of mental health on the
position on the labour market (to disentangle anfrthe one of théatent general health
status— Devauxet al, 2008). This model also includes three variabledsky behaviours:
being a daily smoker, a drinker at risk or overnkeigrhe objective of these variables is to
determine to which extent the role of mental healttes not go partly through risky
behaviours (Butterwortht al, 2012; Jusoet al, 2008; Limet al, 2000). Such behaviours are
indeed known to affect the reporting of activitmitations in general (Arterburet al, 2012),
employability (Paraponarist al, 2005), or the incidence of disease and premataneality
(Terataniet al, 2012) as well as work-related accidents (Bourdjleral., 2008; Teratanet
al., 2012).

Finally, the last specification (3) adds two valesb related to the professional route,
reconstructed using retrospective information whghikely to play a role on the individual
characteristics in 2006 and employment transitiobserved between 2006 and 2010. The
objective is to control our results of potentiallynstable careers (status dependence
phenomenon), leading to a greater fragility in fbour market (Kellyet al, 2011,
Mossakowski, 2009). These variables include timensp contracts of more than 5 years and
the stability of the employment path, representgdhle number of transitions made between
jobs over 5 years, short periods of employmentiogerof unemployment of more than one
year and periods of inactivity.

= aMent;ygps + BSocEco + 8GenHealthjyg06 + YPR, + & (3

Y2010 12006

With Ment 05 = {1 if (GAD = 1) or (MDE = 1).07” (GAD and MDE = 1)

0 otherwise
General health status variables and risky behawionr 2006 are presented in vector
GenHealth;,,0, and control variables on the professional rout iacluded in thePR;
vector. Thus, the relationship between the emplaoyratus of 2010 and mental health status
in 2006 is controlled for general health statusgltherelated risky behaviours and elements
linked to the professional route.

However, as widely explained in the literature, mantal health variable potentially suffers
from endogeneity biases. Direct reverse causalityost likely ruled out since there is a time
gap between our measure of mental health (2006jratdf employment (2010) and the fact
that the nature of the past professional carear $tattus in employment in 200& factg are
taken into account. However, some individual chi@mstics (unobserved individual
heterogeneity) linked not only to employment bgbaio mental health are not included in our
model and the measurement of mental health isylieebe biased. We are in the presence of
an endogenous mental health variable, due to #w®iHood of social heterogeneity in
declarations and omitted variables.



2.3.2. Handling endogeneity biases

In order to take into account this endogeneity,seeup a bivariate probit type of modelling.
As suggested by the literature (Chattetjial., 2011 ;Frijters et al., 2014,0jedaet al, 2010)
dealing with biases related to mental health végmbwe set up a methodology using
bivariate probit modelling estimated by maximunelikood. It is somewhat equivalent to the
conventional linear two-stage approaches. The tguaons to estimate can be written as
follow:

= aMent;ygo¢ + BSocEco + §HealthGenjge + YPR, + & 4)

Y2010 12006

Ment;zg06 = pContr; + y, (5)

Where the vectolContr; contains the same socio-economic, employment, rgemealth
status, risky behaviours and individual professia@aeer characteristics as in specification
(4) and wheres; andy; are the respective residuals for esquations (d)(&h Despite the
inclusion of these control variables, it is likdhyat the residuals of these two equations are
correlated, inducing = Corr(g;, 4;|SocEco;3006, HealthGeniy o6, PR;) # 0.

Several reasons can be stated. First, in the dasienoltaneous observations of health status
and employment outcomes, there is a high risk wénse causality. In our case, to the extent
that both are separated by several years, we timstrisk. However, it seems possible that
there are unobserved factors that affect not ordptal health condition but also the capacity
to remain employed, such as individual preferemmrgsersonality traits. Notably, an unstable
employment path before 2006 is one of the explapdéztors of the mental health of 2006 as
well as of the employment status of 2010 (statyseddence). Thus, only estimating equation
(4) would result in omitting part of the actual nebdneaning it would not be correctly
specified.

In such a case, a bivariate probit modelling isinexgl in the presence of binary outcome and
explanatory variables (Lollivier, 2006). A new sjiieation (6) is therefore implemented,
taking the form of a bivariate Probit model usingedafication (3) as the main model and
simultaneously explaining mental health by thremntdying variables (vectaident;):

Yiroro = AMentpooe + BSocEco,, . + SHealthGen;pgos + VPR, + ¢ (6)
Ment ;006 = Oldent; + ¢pContr, + p,

We assume that the error terms follow a bivariatenal distribution:

[l = ¥]©) (5 )]

In theory it is possible to estimate such a modghaut resorting to identifying variables
(exclusion condition). However it is generally meed, in the empirical literature, to base
estimates on the exclusion criterion and use itleng variables. The identifying variables
used in this study are chosen in line with thediigre on the determinants of mental health
status and are taken from Sip’s lifegrid: we use fidct of having been raised by a single
parent, having suffered from violence during chddtl from relatives or at school and finally
having experienced many marital breakdowns. Weedfftiate our instruments by gertder

° Following the dedicated literature indicating stiggender-linked relationships in the determinawotsrhental health, we
decided to differentiate our instruments for men avomen. Initial estimations including all three tingnents (available
upon request) have still been conducted, indicaginglar yet less precise results.



for men, we retain having suffered violence and italabreakdown; for women, having
suffered violence and having been raised by aeipgtent.

Using a binary endogenous variable of mental he#iigre is no real specialized test to assess
the validity of our identifying variables. Howeverprrelation tests have been conducted
(presented in Table 13 and Table 14, Appendix Beermine if they are likely to meet the
validity and relevance assumptions. According tes¢hlimited tests, our three identifying
variables are likely to meet these assumptionss iftuition also tends to be confirmed by the
estimates fop, the comparison of univariate and bivariate ediona for employment status
(Table 1 and Table 2) and for mental health (TdlleAppendix 7) (see section 3.2.). On a
more theoretical standpoint, because we only censidlividuals aged 30 or more in 2006
(i.e. being in employment since some time in 2010) aedabse violence and the fact of
being raised by a single parent relate to evertsraag during childhood (before age 18), we
are confident that these variables should not l@dé&ect impact on employment status in
2010 (especially considering the stability of carpath is accounted for and because only
individuals in employment are selected in our s&n@n the other hand, marital breakdowns
should not specifically be correlated with men’s@aour on the labour market.

3. Results

3.1. Poor mental health decreases the likelihood to emamployment

We test three specifications of the probabilitybafing employed in 2010 among people
employed in 2006 in order to decompose the efféechental health in 2006 but also to try
taking into account for confounding factors.

The baseline model (specification 1) shows that emmhwomen suffering from GAD and/or
MDE in 2006 are less likely to remain in employmémt2010, after controlling for the
individual and employment characteristics of 200fen in employment and declaring
suffering from at least one mental disorder in 2606 in average 9 percentage points (pp)
less likely to remain in employment in 2010 (5psslelikely in women). The other
determinants of employment however differ betweem mnd women in agreement with what
other French studies have observed (Barnay, 200%ddition to mental health, in women,
the predictors of unemployment are age (over 4%®,pgresence of children, agricultural or
industrial sectorsv§. services), belonging to the private or public geciys. self-employed)
and part time work. It is interesting to note thathin this selected population.€. in
employment in 2006), professional categories havele on employment trajectory between
2006 and 2010. In men, being 50 and over in 2006,lack of education, celibacy and
professional category (blue collars are most likedyleave the labour market) are all
significant factors of poor labour market perforroan The only common denominator
between men and women appears to be the role dbhtezalth and age.

In specification 2, we include general health staperceived health, chronic diseases and
activity limitations) and risky behaviours (dailgliacco consumption, risky alcohol drinking
and overweight). This new specification allows #ssessment of potential indirect effects of
mental health, transiting through the latent heattitus (Devawet al, 2008). In the male
population, the coefficient associated with mehtdlth declines slightly (the decline in the
probability of remaining in employment falls fronp@®to 7pp) but remains very significant.
Activity limitations (-3pp) and daily tobacco comsption (-4pp) also play a role in job loss
regardless of the effect of mental health. Beingeobed simultaneously, it is not possible to
disentangle the causal relationship between pHydiealth, mental health and risky
behaviours in this type of models but the explrdlusion of these variables tends to reduce



social employment inequalities in our results.He female population, the impact of health
status on employment does not seem to go througitainieealth as we measure it but more
through a poor general health status and actinvitigdtions (-4pp). Risky behaviours however
appear to have no impact on job retention in women.

Past professional career information (in terms exdusity and stability of employment) is

added in a third specification. It allows contnodji for the nature of the professional career,
influencing both mental health and employment. Wtstable job trajectories (marked by
long-term, more secure jobs) favours continued egmpént between 2006 and 2010, the
deleterious effect of poor mental health condit@mn employment is resilient to this third

specification in men. In women, employment stapiibes not participate to the transitions in
employment between 2006 and 2010.

Just like in the empirical literature, it appednattwe basically find the most conventional
determinants influencing the labour market on catad Age, the presence of children and
part-time work among women, the level of educatmnl professional category in men are
found to have a significant impact on the abilifyidividuals to remain in employment.
Mental health is found to be very significant innm®ut not in women, which again appears to
be in line with the literature (Chattegt al, 2011; Ojedat al, 2010; Zhanget al, 2009). The
study of Frijterset al. (2014) however goes in the opposite directionjcaithg a stronger
effect in women which could possibly be explaingdlie lack of controls for general health
status in this study, while the links between pbgisand mental health are strong in women
(Devaux et al, 2008; Leachet al, 2008). As an illustration, our regressions alswl fa
significant effect of mental health in women whea do not take into account the general
health status (Table 2, specification 1). Beingadydsmoker is shown to have important
consequences on men’s employment in 2010, in agneiewith the literature (Butterwortt

al.,, 2012; Jusoet al, 2008). Alcohol and overweight do not play a digant role on
employment in our regressions.



Table 1: Estimated probability of employment in 20D, male population

Univar. Probit (M1) Univar. Probit (M2) Univar. Probit (M3) Bivariate Probit (IV)
Coeff. Std. err. Coeff. Std. err. Coeff. Std. err. Coeff. Std. err.

Mental health in 2006
At least one mental disorder  -.09*** .02 -.07*** .02 -.07%** .02

Mental health (instr.) in 2006
At least one mental disorder -.13%* .05

Ind. characteristics in 2006
Age (ef.: 30-35 years-olg

35-39 .02 .02 .01 .03 .01 .03 -01 .03
- 40-44 -01 .02 -.03 .02 -.04 .03 -.03 .03
- 45-49 -.02 .02 -.01 .03 -.03 .03 -.03 .03
- 50-55 - 147 .02 - 15%** .02 - 16%** .02 - 16%** .03
In a relationshipréf.: Single .03 .01 .03 .01 .03** .01 .02 .02
Children (ef.: Nong -.02 .02 -.01 .02 -.01 .02 -.02 .02
Education ief.: French bag.
- No diploma -.06%* .02 -.05%* .02 -.05* .03 -.06%* .03
- Primary -.03 .02 -01 .02 -.01 .02 -01 .02
- Superior -.00 .02 -.00 .02 -.00 .02 .01 .02

Employment in 2006
Act. sector ffef.: Industrial)

- Agricultural -.03 .02 -.02 .03 -.02 .03 -.03 .03
- Services -.00 .01 .00 .01 .00 .01 .01 .02
Activity status fef.: Private
- Public sector .03* .02 .02 .02 .02 .02 .01 .02
- Self-employed .04 .03 .04 .03 .03 .03 .03 .04
Prof. cat. fef.: Blue colla)
- Farmers 15 .05 2% .05 2% .05 2% .06
- Artisans 07** .04 .06* .04 .06* .04 .10** .04
- Managers .05** .02 .04** .02 .04** .02 .04* .02
- Intermediate .03* .02 .02 .02 .02 .02 .02 .02
- Employees .01 .02 .00 .02 -.00 .02 -.01 .02
Part time fef.: Full-time) -.05 .03 -.04 .02 -.03 .03 -.01 .04
General health status in 2006
Poor perceived health status -.02 .02 -.02 .02 -.00 .02
Chronic diseases .00 .01 .00 .01 .00 .01
Activity limitations -.03* .02 -.03* .02 -.04** .02
Risky behaviours in 2006
Daily smoker -.04%** .01 -.04%** .01 -.05*** .01
Risky alcohol consumption -.00 .01 .00 .01 .01 .01
Overweight .01 .01 .01 .01 .01 .01
Professional route
Maj. of empl. in long jobs .03* .02 .02 .01
Stable career path .01 .01 .00 .01
Rho 22%* A2
N 2004 2004 2004 1860

Reading: Marginal effects, standard errors in italics. **significant at 1%, **: significant at 5%, *: sigridant at 10%.
Field: Health and Professional Route survey, men ageds3d-Bmployment in 2006.



Table 2: Estimated probability of employment in 200, female population

Univar. Probit (M1) Univar. Probit (M2) Univar. Probit (M3) Bivariate Probit (IV)
Coeff. Std. err. Coeff. Std. err. Coeff. Std. err. Coeff. Std. err.

Mental health in 2006
At least one mental disorder  -.05*** .01 -.02 .02 -.02 .02

Mental health (instr.) in 2006
At least one mental disorder -.02 .09

Ind. characteristics in 2006
Age fef.: 30-35 years-old

- 35-39 .01 .02 .01 .02 .00 .02 .00 .02
- 40-44 .01 .02 .01 .02 .00 .02 .00 .02
- 45-49 -.04%* .02 -.03 .02 -.04 .02 -.04 .02
- 50-55 .10%*=* .02 -.10%*=* .02 -.10%*=* .02 - 107 .02
In a relationshipréf.: Singlg .00 .01 .01 .01 .01 .01 .01 .01
Children ¢ef.: Nong -.08*** .02 - Q7%= .02 - Q7%= .02 - Q7 .02
Education ifef.: French bag.
- No diploma -.03 .03 -.04 .03 -.04 .03 -.04 .03
- Primary -.02 .02 -01 .02 -01 .02 -.01 .02
- Superior .00 .02 -.00 .02 -.01 .02 -.01 .02

Employment in 2006
Act. sector 1ef.: Industrial)

- Agricultural .04 .04 .04 .04 -04 .04 -.04 .04
- Services .Q5** .02 .06+ .02 .06+ .02 .06*** .02
Activity status fef.: Private
- Public sector .01 .01 .02* .01 .02 .01 .02 .01
- Self-employed .07 .04 .06* .04 .06* .04 .06* .04
Prof. cat. (ef.: Blue colla)
- Farmers .02 .07 .01 .07 -.00 .07 -.00 .07
- Artisans -.02 .04 -.03 .05 -.03 .05 -.03 .05
- Managers .00 .03 -.01 .03 -.02 .03 -.02 .03
- Intermediate -.00 .02 -.01 .02 -.01 .02 -.01 .02
- Employees .01 .02 .00 .02 .00 .02 -.00 .02
Part time (ef.: Full-time) -.03** .01 -.03** .01 -.02* .01 -.02* .01
General health status in 2006
Poor perceived health status -.04** .02 -.03** .02 -.03* .02
Chronic diseases .00 .01 -.00 .01 -.00 .01
Activity limitations -.04** .02 -.04** .02 -.04* .02
Risky behaviours in 2006
Daily smoker -.01 .01 -.00 .01 -.00 .01
Risky alcohol consumption -.01 .02 -.01 .02 -.01 .02
Overweight -.02 .01 -.01 .01 -.01 .01
Professional route
Maj. of empl. in long jobs .02 .01 .02 .01
Stable career path .01 .01 .01 .01
Rho .02 .36
N 2129 2129 2129 1982

Reading: Marginal effects, standard errors in italics. **significant at 1%, **: significant at 5%, *: sigridant at 10%.
Field: Health and Professional Route survey, women agesb3f-employment in 2006.



3.2. Instrumented mental health

The last column of Table 1 and Table 2 presentgdkalts of the bivariate probit models,
respectively for men and women. The results for bhariate mental health models are
summarized in Table 3 (complete results of unitarend bivariate probit models for mental
health are available in Table 15 in Appendix 7).teAfcontrolling for individual and
employment-related characteristics, general hesihtus, risky behaviours and professional
route, the three identifying variables (being rdid®y a single parent, having experienced
violence during childhood and having experiencechynaarital breakdowns) are good
predictors of mental health. Facing violence duchgddhood and several marital breakdowns
in men respectively increase the probability toezignce mental disorders in 2006 of 9pp and
3pp. In women, being raised by a single parentxmegencing violence before age 18
increase the same probability of 7pp and 8pp.

Table 3: Estimation of mental health in 2006 (bivaiate probit)

Men Women
Coeff. Std. err. Coeff. Std. err.
Identifying variables
Raised by a single parent N/A N/A Q7+ .02
Suffered from violence during childhoo .09* .05 .08+ .02
Experienced many marital breakdowns .03** .02 N/A N/A

After controlling for individual characteristicspgloyment, general health status and professioadar.
Reading: Marginal effects, standard errors in italics. **significant at 1%, **: significant at 5%, *: sigridant at 10%.
Field: Health and Professional Route survey, individuged30-55 in employment in 2006.

Despite the decrease in the accuracy of the estsmiar employment status, the use of
identifying variables should enable the establishinod a causal relationship. The use of this
type of models seems justified by the significa(foe men) of the correlation coefficiend)
between the residuals of the two simultaneous aqngtin addition, evolutions in the results
between univariate and bivariate employment andtahéealth models (Table 1, Table 2 and
Table 15 in Appendix 7) reinforce our analysismen, the causal effect of the mental health
of 2006 on employment in 2010 seems corroboratethbybivariate analysis, indicating a
drop of 13pp in the probability of remaining at Wolt is also possible to reaffirm the direct
role of smoking on the likelihood of job loss. Mahhealth remains non-discriminative on
women’s employment. Ultimately, our main results aonfirmed by the bivariate analysis,
and fall in line with the literature using the samethodologies.

3.3. Robustness checks

To assess the robustness of our results, we tegtedther alternative specifications to better
understand mental health (differentiating MDE andDGand taking into account their
cumulative effects), we considered other age gfbapd a shorter temporal distance between
mental health and employment (it indeed may be toprexble to measure the role of poor
mental health on employment four years later).

3.3.1. MDE versus GAD

We first wanted to better understand the respectles of MDE and GAD on job retention.
Table 4 shows the results when considering MDE eal@pecification 1), GAD alone
(specification 2) and a counter of mental disorderdicating if an individual faced one or

6Sensitivity tests were performed by estimating theéets on the 25-50, 30-50 and 25-55 years-old gsolipese tests, not
presented here, confirm our results in all cases.



both mental disorders at once). This decompostiomental health disorders did not change
the results in the female population: even when ammeport suffering from both MDE and
GAD, mental health problems do not significantlfeat their employment trajectory. In men,
GAD marginally plays the major role on the inalilito remain in employment (-10pp
compared to -8pp for MDE) and suffering from bothental disorders significantly
deteriorates their labour market outcomes (-14pp).

Table 4: Impact of mental health in 2006 on employent in 2010 according to various
measures, men and women

Men Women
Coeff. Std. err. Coeff. Std. err.
Instrumented mental health

Suffers from MDE -.08*** .02 -.01 .01
Suffers from GAD - 10%** .02 -.02 .02
Disorders counteréf.: Nong

- One disorder -.05* .02 -.02 .02

- Two simultaneous disorder - 147 .04 -.02 .03

After controlling for individual characteristicsygployment, general health status and professioasdar. Univariate probit
models.

Reading: Marginal effects, standard errors in italics. **significant at 1%, **: significant at 5%, *: sigridant at 10%.
Field: Health and Professional Route survey, men and waged 30-55 in employment in 2006.

3.3.2. An employment indicator over the period 2007-2010

The measurement of the impact of mental health mpl@yment outcomes is potentially
subject to biases given the duration of the obsienvgeriod. Career paths and mental health
between 2006 and 2010 may have been significafithctad by the effects of economic
conditions (notably the economic crisis of 2009)amless of the mental health condition of
2006. To deal with this problem, we set-up a mastrictive approach by considering
individuals having been at least 3 years in emplaynietween 2007 and 2010 (and not only
in employment in 2010). The results, presentedahld 5, corroborate the negative effect of
the declaration of GAD and MDE on job retentionspite a smaller magnitude of the effect

(-5pp).

Table 5: Estimated probability of employment (binary variable 2007-2010)

Men Women
Coeff. Std. err. Coeff. Std. err.

Mental health in 2006
At least one mental disorde! -.05%** .02 -.00 .02

After controlling for individual characteristicsygployment, general health status and professioasdear. Univariate probit
models.

Reading: Marginal effects, standard errors in italics. **significant at 1%, **: significant at 5%, *: sigridant at 10%.
Field: Health and Professional Route survey, individuged30-55 in employment in 2006.

4. Discussion and conclusion

This study demonstrates that a degraded mentahheaidition directly reduces the ability of
men to remain in employment four years later aftentrolling for socioeconomic
characteristics, employment, general health statls; behaviours and professional career. A
decrease of up to 13pp in the probability of renmgjnn employment 4 years later for men at
work in 2006 can be observed. In the female pojmrdatgeneral health status remains
predominant in explaining their trajectory on tabdur market. Our results, in line with those
of the literature, provide original perspectivesFrench data about the capacity of mentally-



impaired workers to keep their jobs. Consideringasately MDE and GAD suggests that the
disabling nature of mental health goes through ladicators. In addition, the accumulation
of mental disorders (MDE and GAD) greatly increatbesrisk of leaving employment during

the period (-14pp for men facing both disorders parad to -5pp for those only facing one of
the two). These results are also supported by pedtimations on the 2007-2010 period,
partly allowing to deal with the events occurrirgfween 2006 and 2010.

Our study confirms the importance of mental healtfen considering work and employment.
It appears appropriate to keep on with the impldatem of public policies to support people
with mental disorders starting from entry into tabour market but by extending them to
common mental disorders such as depressive episadds anxiety disorders, which
prevalence is high in France. We bring new elementitsrespect to gender differences in the
impact of mental health, after controlling for geadehealth status. In men, activity limitations
and GAD play a specific and independent role origsional path. However in women, only
general health indicators (perceived health anivigctimitations) are capable of predicting
future job situations. This differentiation betwemen and women is also confirmed in terms
of mental health determinants, which is taken aoount here by using different identifying
variables according to gender. Consequently, aceompg measures for men at work could
be involved and helpful in keeping them on the labmarket. Notably, the French Psychiatry
and Mental Health Plan 2011-2015 affirms the imgace of job stress prevention and
measures to enable easier job retention and resumork of people with mental disorders.

Following this first step, several extensions maydppropriate. Our results demonstrate a
different impact of mental health on job retentidmis difference may partly result from
selection related to mental health and employne0D6, differing by gendérlt can also be
explained by differences in social norms relatedhi® perception of mental disorders and
employability, by differences in disease severityg aifferentiated paths during the 2006-
2010 period (as suggested by the health statiectoajes for individuals in employment and
ill in 2006 — see Table 12). It would therefore ibteresting to determine the transmission
channels of these differences. The distinction betwGAD and MDE demonstrates the
sensitivity of our results to the definition of mahhealth. As such, a mental health score to
better assess the nature and intensity of mensdthheéegradations would help to better assess
its effect on employment. Yet, no such scores aadable in the survey.

" In the male population suffering from at least omental disorder in 2006, 68.6% are employed ad#09% in the non-
affected population. Among women, the proportion®\8é.5% and 77.0% respectively (Table 11).
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Appendix 1: Major Depressive Episodes (MDE)

The MDE are identified in two stages. First, twasgtions making use of filters are asked:

- Over the past two weeks, have you felt particuladg, depressed, mostly during the
day, and this almost every day@s/No

- Over the past two weeks, have you almost all the the feeling of having no interest
in anything, to have lost interest or pleasuréhings that you usually likePes/No

Then, if one of the two filter questions receivepaaitive response, a third question is then
asked, in order to know the specific symptoms: Qer past two weeks, when you felt

depressed and/or uninterested for most things, aueexperienced any of the following

situationsTheck as soon as the answer is "yes", severallgegsositive responses

- Your appetite has changed significantly, or youehgained or lost weight without having
the intention to (variation in the month of +/- 5%)

- You had trouble sleeping nearly every night (slesght or early awakenings, sleep too
much)

- You were talking or you moved more slowly than usaaon the contrary you feel agitated,
and you have trouble staying in place, nearly edany

- You felt almost tired all the time, without energymost every day

- You feel worthless or guilty, almost every day

- You had a hard time concentrating or making dengialmost every day

- You have had several dark thoughts (such as thgnkimould be better be dead), or you
thought about hurting yourself

Using the responses, two algorithms are then im@ieed in accordance with the criteria of
the Diagnostic and Statistical Manual (DSM-IV). Adlividual suffers from MDE if:

- A positive response to two filter questions and fegmptoms are listed
- Two positive answers to two filter questions ang¢hsymptoms are listed



Appendix 2: Generalized Anxiety Disorder (GAD)

GAD are identified using a similar filter questiosystem.
Three questions are asked:

- Over the past six months, have you felt like youem®o much concerned about this
and that, have you felt overly concerned, worriadxious about life's every day
problems, at work/at school, at home or about yelatives?Yes/No

In case of positive answer:
- Do you have such concerns almost every désg/No
In case of positive answer:

- Is it difficult to control these concerns or do yherevent you to focus on what you
have to do¥es/No

If the interviewee responds positively to the thiiter questions, another question is asked in
order to know the specific symptoms: "Over the Estmonths, when you felt particularly
concerned, worried, anxious, you often happened:

- To feel restless, tense, the edgy nerves?

- To have tense muscles?

- To feel tired, weak or exhausted easily?

- To have trouble concentrating or vacuum passages?

- To be particularly irritable?

- To have sleep problems (difficulty falling aslesyaking in the middle of the night,
waking early or sleeping too much)?

For a person to suffer from generalized anxietpmisr, he/she must respond positively to the
three filter questions, then three out of six syonmt described later. This protocol is
consistent with that used by the DSM-IV.



Appendix 3: Initial selection of the sample in 2006

This study does not claim to measure the impaahaital health on employment but tries to
establish the causal effect of mental health onr@bntion. The unemployed population in
2006 is therefore discarded, even though theirrtedgrevalence of anxiety disorders and
depressive episodes is far superior to those inement (22%vs. 6% in men and 219%s.
12% in women, see Table 6 and Table 7, Appendix 6).

Hence, this study does not suffer from selecti@sés linked to the status in employment in
2006. However, if the goal was to measure the imphmental health on the participation to
the labour market, restricting the sample to irdglrals in employment in 2006 would lead to
an underestimation of the effect of mental heaftremployment. Socioeconomic and health
characteristics of people suffering from mentabdiers in 2006 are very different according
to employment status. For instance, 24% of workepsrting at least one mental disorder in
2006 report having activity limitations against 52#ong the unemployed in 2006.

In addition, such a study working on the whole sien{mcluding the unemployed) would
suffer from significant methodological biases (mseecausality and direct simultaneity). A
method in two consecutive steps to estimate thbgtitity of being employed in 2006 and
the probability of keeping a job conditional on tparticipation equation could then be
conducted. However, identification problems couldsex because of the difficulty to
rigorously distinguish the explanatory mechanismsvieen the probability of employment in
2006 and continued employment between 2006 and.2010

Appendix 4: Attrition between the two waves

Attrition between the 2006 and 2010 waves can iadihe selection of a population with
specific characteristics. There are no significdifferences in demographic, socioeconomic
and health characteristics of our sample betwesporalents and non-respondents to the 2010
survey on the basis of their first wave charactiess(see Tables 8 and 9, Appendix 6).
However, differences in the response rate to tHED Zlrvey exist according to perceived
health status, activity limitations, the declaratiof major depressive episodes, the 2006
motion or sleep disorders (De Riccardis, 2012). dighting system to reflect this non-
response was thus established. It is calculatatyusmmployment situation, urban units, age
groups, education, gender and health status. logdels are used to estimate the response
behaviour of interviewees depending on whether #eyally have answered the survey in
2010 or not. This procedure allows identifying h@®eoeous response groups (HRG) in
which the individual probability to answer the seyvs equivalent and independent between
HRG. They are then used as sample stratificatidrerain a second sample is then selected
with a sample rate equalling the individual protigbto respond for each HRG. One can then
determine weights assigned to each individual déipgmon his HRG.

Sample calibration allows the use of a sample nragcthe characteristics of the general
French population. Calibration is performed ondkerage of the four Quarterly Employment
surveys of year 2006. The variables used are uwibés, age groups, education, nationality
and the number of dwelling inhabitants (De RiccarédD12).

Weighting in the Sip survey allows taking into agob attrition between the two waves
notably related to poor general, physical or menéallth status and to match the sample with
the general population on a number of socio-denpigcacharacteristics.



Appendix 5: Measurement and validity of mental hedh
indicators in Sip

The mental health protocol for the Sip survey isdaoaon theDiagnostic and Statistical
Manual of Mental DisordergDSM-1V), created in 1952 byhe American Psychiatric
Association (APA). It focuses exclusively on mental illnesseslike the International
Classification of DiseasefCim-10), which covers all types of disease. Ip,Snodules
regarding major depressive episodes (MDE) and géned anxiety disorder (GAD) from the
Mini International Neuropsychiatric InterviefMini) are complete. The precise construction
of MDE and GAD is detailed in Appendix 1 and 2. dilgh successive filters, it reduces the
number of "false positivesti,e. people wrongly detected as suffering from theserdiers,
given the diagnostic criteria.

According to the DSM-IV assessed by the Mini, 6.8¢%4he surveyed population currently
suffers from MDE. Within this population, 45% exggice recurrent depressive disorders.
According to these criteria, 5.7% of the populatisergoes GAD. The comparison with the
results of the survey "Life Events and Health ta(i&VsS), conducted over the same period
in the general population and with an identicaltpcol, revealed extremely close results to
those of the Sip survey (Beek al, 2010). As expected, this result differs from té®m the
French Mental Health in General Population surndy®4 of MDE in the past two weeks and
13% of GAD). Mental Health in General Populatio®M{&G) is based on the Cim-10 version
of the algorithm (not DSM-IV) and detects more BaMDE or GAD. Measuring mental
health in Sip is consistent with a more restrictdedinition (DSM-IV) and seems valid in
comparison to similar fields in France.

While the questionnaire on mental disorders malkksi$e of the nomenclature proposed by
the Mini, it has no diagnostic value. It can ratberseen as diagnostic interviews conducted
by an interviewer, based on all the symptoms desdrby the DSM-IV and Cim-10. It must
not lead to a medical diagnosis (Bahu and Merndi)li@014). However, it appears that
according to the results of a qualitative post-seyrinterview about some indicators used in
the Sip survey including health indicators (Guihaily et al, 2009), the over-reporting
phenomenon (false positives) of mental disorderth@nsurvey is not widespread, while in
contrast under-reporting (false negative) tendsdaur. In the study of the impact of mental
health on job retention, this would lead to an wasgiémation of the effect of mental health.



Appendix 6: Descriptive statistics

Table 6: Selection analysis- Population in employmentvs. unemployed in 2006

Men (%) Women (%)
Employed Unemployed Employed Unemployed
population in  population in  population in  population in
2006 2006 2006 2006
Mental Health, 2006
At least one mental disorder 59 22,2 11,6 21,0
No mental disorder 94,1 77,8 88,4 79,0
MDE 3,4 16,7 8,3 16,4
No MDE 96,6 83,3 91,7 83,6
GAD 3,5 13,2 6,6 13,1
No GAD 96,5 86,8 93,4 86,9
Individual characteristics, 2006
30-34 17,3 11,6 16,0 15,9
35-39 21,7 10,9 20,2 15,1
40-44 20,2 16,4 19,9 16,4
45-49 20,1 19,6 21,4 18,5
50-55 20,8 41,5 22,5 34,1
In a relationship 82,1 55,0 77,6 71,5
Single 17,9 45,0 22,4 28,5
At least one child 12,2 51 8,3 6,1
No child 87,8 94,9 91,7 93,9
No diploma 8,0 15,1 6,7 15,3
Primary 45,8 53,6 39,1 45,8
Equivalent to French baccalaureat 18,2 14,2 19,1 17,2
Superior 26,3 16,1 33,3 18,5
Job characteristics, 2006
Agricultural sector 9,0 3,1
Industrial sector 21,0 9,1
Services sector 70,0 87,7
Private sector 66,7 58,9
Public sector 19,1 29,1
Self-employed 10,9 6,6
Farmer 4,7 1,2
Artisans 7,0 4,3
Manager 16,4 11,1
Intermediate 24,1 22,2
Employee 12,7 45,1
Blue collar 29,8 9,2
Part-time job 3,0 30,7
Full time job 97,0 69,3
General Health, 2006
Good perceived health 82,1 48,9 77,8 61,2
Poor perceived health 17,9 51,1 22,2 38,8
No chronic disease 75,3 56,6 71,9 60,3
Chronic disease 24,7 43,4 28,1 39,7
No activity limitation 90,7 59,8 88,5 75,1
Activity limitations 9,3 40,2 11,5 24,9
Risky behaviours, 2006
Daily smoker 27,5 47,8 23,6 24,5
Not a daily smoker 72,5 52,2 76,4 75,5
Drinker at risk 46,2 42,2 13,6 13,1
Not a drinker at risk 53,8 57,8 86,4 86,9
Overweight 51,3 46,7 28,5 41,6
Normal weight or underweight 48,7 53,3 71,5 58,4

Professional route




Men (%)

Women (%)

Employed Unemployed Employed Unemployed

population in  population in  population in  population in
2006 2006 2006 2006
Majority of employment in long jobs 83,5 45,3 71,7 58,0
Most of the professional route out of job 16,5 54,7 28,3 42,0
Stable career path 74,3 51,5 68,9 27,0
Unstable career path 25,7 48,6 31,1 73,0

Field: Health and Professional Route survey, employed wmemployed individuals aged 30-55 in 2006. Weitjlated

calibrated statistics.

Table 7: Selection analysis- Main characteristics of individuals reporting at least one

mental disorder in 2006, according to their employrant status in 2006

In employment in

Unemployed in

2006 (%) 2006 (%)
Individual characteristics, 2006
30-34 12,2 19,8
35-39 19,7 16,5
40-44 20,6 15,2
45-49 22,3 15,6
50-55 25,2 32,9
In a relationship 72,3 59,1
Single 27,7 40,9
At least one child 12,2 8,1
No child 87,8 91,9
No diploma 5,2 18,2
Primary 49,3 47,9
Equivalent to French baccalaureat 18,1 13,7
Superior 26,3 14,6
General Health, 2006
Good perceived health 47,2 27,1
Poor perceived health 52,8 72,9
No chronic disease 56,6 39,1
Chronic disease 43,4 60,9
No activity limitation 75,8 48,5
Activity limitations 24,2 51,5
Risky behaviours, 2006
Daily smoker 31,7 42,9
Not a daily smoker 68,3 57,1
Drinker at risk 29,2 29,6
Not a drinker at risk 70,8 70,4
Overweight 34,8 48,3
Normal weight or underweight 65,2 51,7
Professional route
Majority of employment in long jobs 73,9 29,0
Most of the professional route out of job 26,1 71,0
Stable career path 66,7 44,0
Unstable career path 33,3 56,0

Reading: 24.2% of workers declaring at least one mentalienin 2006 report suffering from activity limitahs against

51.5% in the unemployed population in 2006.

Field: Health and Professional Route survey, individuaparting at least one mental disorder and aged 30r652006.

Weighted and calibrated statistics.



Table 8: Attrition analysis — panel population (interviewed in 2006 and 2010)s.
attrition population (interviewed in 2006 and not n 2010)

Men (%) Women (%)
Panel pop. Attrition pop. Panel pop. Attrition pop.
Mental Health, 2006
At least one mental disorder 59 59 11,6 13,5
No mental disorder 94,1 94,1 88,4 86,5
MDE 3,4 4,41 8,3 9,0
No MDE 96,6 95,2 91,7 91,0
GAD 3,5 3,7 6,6 6,9
No GAD 96,5 96,3 93,4 93,1
Individual characteristics, 2006
30-34 17,3 18,9 16,0 15,3
35-39 21,7 21,5 20,2 23,5
40-44 20,2 21,3 19,9 21,6
45-49 20,1 17,8 21,4 18,6
50-55 20,8 20,5 22,5 21,0
In a relationship 82,1 71,7 77,6 61,8
Single 17,9 28,3 22,4 38,2
At least one child 12,2 23,8 8,3 18,4
No child 87,8 86,2 91,7 81,6
No diploma 8,0 8,0 6,7 7,8
Primary 45,8 46,7 39,1 40,4
Equivalent to French bac. 18,2 14,8 19,1 21,0
Superior 26,3 29,1 33,3 29,4
Job characteristics, 2006
Agricultural sector 9,0 4,8 3,1 3,5
Industrial sector 21,0 16,6 9,1 8,2
Services sector 70,0 78,6 87,7 88,3
Private sector 66,7 65,2 58,9 60,2
Public sector 19,1 20,7 29,1 28,4
Self-employed 10,9 10,0 6,6 5,9
Farmer 4,7 14 1,2 1,2
Artisans 7,0 9,6 4,3 4,3
Manager 16,4 16,8 11,1 12,0
Intermediate 24,1 20,7 22,2 22,9
Employee 12,7 12,9 45,1 44,7
Blue collar 29,8 32,4 9,2 8,0
Part-time job 3,0 4,1 30,7 25,1
Full time job 97,0 95,9 69,3 75,0
General Health, 2006
Good perceived health 82,1 79,7 77,8 74,7
Poor perceived health 17,9 20,3 22,2 25,3
No chronic disease 75,3 79,0 71,9 73,5
Chronic disease 247 21,1 28,1 26,5
No activity limitation 9,3 88,5 88,5 88,2
Activity limitations 90,7 11,5 11,5 11,8
Risky behaviours, 2006
Daily smoker 27,5 34,9 23,6 30,1
Not a daily smoker 72,5 65,1 76,4 69,9
Drinker at risk 46,2 44,0 13,6 14,1
Not a drinker at risk 53,8 36,0 86,4 85,9
Overweight 51,3 48,6 28,5 21,3
Normal weight or underweight 48,7 51,4 71,5 78,7
Professional route
Maj. of empl. in long jobs 83,5 69,9 71,7 69,4
Most of the prof. route out of job 16,5 30,1 28,3 30,6
Stable career path 74,3 76,0 68,9 67,6
Unstable career path 25,7 24,0 31,1 32,5

Field: Health and Professional Route survey, employeivioheals aged 30-55 in 2006. Weighted and calibdattatistics.



Table 9: Attrition Analysis — panel population vs. attrition population according to
mental health and employment status in 2006

Attrition (%) Panel (%)
Mental Health, 2006
At least one mental disorder 18,6 81,4
No mental disorder 16,9 83,1
MDE 19,5 80,5
No MDE 16,9 83,1
GAD 17,7 82,3
No GAD 17,0 83,0
Employment status in 2006
In employment 16,0 84,0
Unemployed 22,1 77,9
Health status and employment in 2006
In employment in 2006
At least one mental disorder 16,6 83,4
No mental disorder 15,9 84,1
MDE 17,1 82,9
No MDE 15,9 84,1
GAD 15,7 84,3
No GAD 16,0 84,0
Unemployed in 2006
At least one mental disorder 22,6 77,4
No mental disorder 22,0 78,0
MDE 23,5 78,1
No MDE 21,9 76,5
GAD 21,6 78,4
No GAD 22,2 77,8

Interpretation: Among individuals declaring in 2006 having at kease mental disorder, 18.6% were not re-intervieived
2010, and 81.4% were. In individuals not reportaryy mental disorders in 2006, 16.9% were not rerinésved.
Field: Health and Professional Route survey, individ@aed 30-55 in 2006. Weighted and calibrated siatist

Table 10: General descriptive statistics

Men (%) Women (%)
Employment Employment
Prevalence probability Prevalence probability
(2010) (2010)
Mental Health, 2006
At least one mental disorder 5,9 82,0 11,6 86,3
No mental disorder 94,1 93,1 88,4 92,0
MDE 3,4 81,3 8,3 85,1
No MDE 96,6 92,8 91,7 91,9
GAD 3,5 78,5 6,6 87,8
No GAD 96,5 93,0 93,4 91,6
Individual characteristics, 2006
30-34 17,3 96,3 16,0 92,9
35-39 21,7 96,6 20,2 93,7
40-44 20,2 95,2 19,9 96,2
45-49 20,1 94,8 214 91,1
50-55 20,8 79,8 22,5 83,9
In a relationship 82,1 93,1 77,6 91,5
Single 17,9 89,3 22,4 90,6
At least one child 12,2 96,3 8,3 85,6
No child 87,8 91,9 91,7 91,9
No diploma 8,0 86,8 6,7 88,0
Primary 45,8 90,6 39,1 90,5
Equivalent to French baccalaureat 18,2 95,5 19,1 92,5

Superior 26,3 95,1 33,3 92,4




Men (%)

Women (%)

Employment Employment
Prevalence probability Prevalence probability
(2010) (2010)
Job characteristics, 2006
Agricultural sector 9,0 94,6 3,1 92,5
Industrial sector 21,0 92,3 9,1 84,3
Services sector 70,0 92,5 87,7 92,6
Private sector 66,7 91,8 58,9 90,8
Public sector 19,1 93,5 29,1 92,8
Self-employed 10,9 97,0 6,6 95,8
Farmer 4,7 98,9 1,2 94,0
Artisans 7,0 96,4 4,3 94,9
Manager 16,4 94,9 111 92,3
Intermediate 24,1 92,8 22,2 91,7
Employee 12,7 93,8 45,1 92,5
Blue collar 29,8 89,5 9,2 85,8
Part-time job 3,0 87,5 30,7 90,3
Full time job 97,0 92,9 69,3 92,4
General Health, 2006
Good perceived health 82,1 93,8 77,8 92,9
Poor perceived health 17,9 86,2 22,2 85,6
No chronic disease 75,3 93,6 71,9 91,8
Chronic disease 24,7 88,8 28,1 90,0
No activity limitation 90,7 93,4 88,5 92,1
Activity limitations 9,3 83,2 11,5 85,4
Risky behaviours, 2006
Daily smoker 27,5 90,4 23,6 90,8
Not a daily smoker 72,5 93,2 76,4 91,8
Drinker at risk 46,2 92,5 13,6 89,9
Not a drinker at risk 53,8 92,4 86,4 91,6
Overweight 51,3 92,7 28,5 88,8
Normal weight or underweight 48,7 92,5 71,5 92,4
Professional route
Majority of employment in long jobs 83,5 92,6 71,7 92,4
Most of the professional route out of job 16,5 92,0 28,3 88,5
Stable career path 74,3 92,9 68,9 92,2
Unstable career path 25,7 91,2 31,1 89,4

Field: Health and Professional Route survey, individ@aged 30-55 in 2006. Weighted and calibrated siatist

Table 11: Employment status in 2006, according to emtal health condition

Men (%) Women (%)
Employed Unemployed Employed Unemployed
Mental Health, 2006
At least one mental disorder 68,6 31,4 64,5 35,5
No mental disorder 90,9 9,1 77,0 23,0

Reading: 88.6% of men with at least one mental disorder iG&28re employed at the same date, against only%64b6

women in the same situation.

Field: Health and Professional Route survey, individ@aged 30-55 in 2006. Weighted and calibrated siafist



Table 12: Mental Health Status in 2010 of individués in employment and reporting
mental health disorders in 2006

Men (%) Women (%)
At least one At least one
; . No mental ) . No mental
mental disorder in disorder in 2010 mental disorder in disorder in 2010
2010 2010

Mental health in 2006
At least one mental disorder 67,9 32,1 69,6 30,4

-  MDE 15,7 84,3 29,8 70,2

- GAD 59,4 40,6 56,6 43,4

Reading: 67.9% of employed men with at least one mentataisan 2006 are still suffering from mental diserd in 2010,
against 69.6% of women in the same situation.

Field: Health and Professional Route survey, individugled30-55, in employment and suffering from attleag mental
disorder in 2006. Weighted and calibrated statistic

Appendix 7: Instruments validation

Table 13: Correlations of identifying variables (ma)

Correlation coefficient

Employment (2010) Mental health (2006) Sample size
Violence suffered during childhood -0,04 0,07** 2004
Many marital breakdowns -0,03 0,08*** 2004
Reading: ***: significant at 1%, **: significant at 5%, *:significant at 10%.
Field: Health and Professional Route survey, men ageds3d-Bmployment in 2006.
Table 14: Correlations of identifying variables (wanen)

Correlation coefficient Sample size

Employment (2010) Mental health (2006)
Violence suffered during childhood -0,01 0,09*** 2129
Raised by a single parent -0,01 0,07*** 2129

Reading: ***: significant at 1%, **: significant at 5%, *:significant at 10%.
Field: Health and Professional Route survey, women ageab3@-employment in 2006.



Table 15: Mental Health estimations in 2006

Uniprobit (Men) Biprobit(Men) Uniprobit (Women) Biprobit (Women)
Coeff. Std. err. Coeff. Std. err. Coeff. Std. err. Coeff. Std. err.

Ident. variables (men)

Violence during childhood .08* .05 .09* .05
Many marital breakdowns .02* .01 .03** .02
Ident. variables (women)
Violence during childhood .08+ .03 Q7xxx .02
Raised by a single parent Q7+ .02 .08r** .02

Ind. characteristics, 2006
Age (ref.: 30-35 years-old

- 35-39 .05** .02 .05** .02 -.03 .03 -.03 .03
- 40-44 .01 .02 .01 .02 .02 .02 .02 .02
- 45-49 .02 .02 .02 .02 .00 .03 .00 .03
- 50-55 .02 .02 .02 .02 .01 .03 .01 .03
In a relationshipréf.: Singlg -.Q5*** .01 -.Q5*** .01 -.03** .01 -.03** .01
Children ¢ef: Nong .02 .02 .03 .02 .01 .03 .02 .03
Education (ef.: French bag.
- No diploma -.02 .03 -.02 .03 -.03 .04 -.03 .04
- Primary .00 .02 -.00 .01 .01 .02 .01 .02
- Superior -.00 .02 -.01 .02 .00 .02 .00 .02

Employment in 2006
Act. sector ffef.: Industrial)

- Agricultural .01 .03 .01 .02 -.03 .05 -.02 .05
- Services .02 .01 .02 .01 -.03 .02 -.03 .02
Activity status fef.: Privatg
- Public sector -.00 .01 -.01 .01 -.04** .02 -.03** .02
- Self-employed .05** .02 .04* .02 -.04 .04 -.04 .04
Prof. cat. fef.: Blue colla)
- Farmers -.08* .05 -.08* .05 .05 .07 .05 .07
- Artisans -.02 .03 -.02 .03 .07 .05 .07 .05
- Managers .02 .02 .02 .02 .01 .03 .00 .03
- Intermediate -.00 .01 -.00 .01 -.01 .03 -.01 .03
- Employees -.03 .02 -.03 .02 .01 .02 .01 .02
Part time (ef.: Full-time) -.03 .03 -.03 .03 .02* .01 .02 .01
General health status in 2006
Poor perceived health status ~ .09*** .01 .09+ .01 I A .02 L4xxx .02
Chronic diseases .00 .01 .00 .01 .02 .02 .02 .02
Activity limitations .01 .02 .01 .02 .03* .02 .03 .02
Risky behaviours in 2006
Daily smoker .00 .01 .01 .01 .02 .02 .03 .02
Risky alcohol consumption .01 .01 .01 .01 .03 .02 .03 .02
Overweight -.01 .02 -.01 .01 -.02 .02 .02 .02
Professional route
Maj. of empl. in long jobs -.00 .02 .00 .02 -.01 .02 -.00 .02
Stable career path -.01 .01 -.01 .01 .01 .02 .01 .02
N 1876 1860 2143 1982

Reading: ***: significant at 1%, **: significant at 5%, *:significant at 10%.
Field: Health and Professional Route survey, individuged30-55 in employment in 2006.
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