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he interaction between health and

unemployment has attracted a growing
interest for several years, particularly follow-
ing the rise in unemployment observed after
the 2008 financial crisis. Some of the literature,
based on simple correlations, shows a strong
association between unemployment and health.
However, we cannot infer from this that unem-
ployment has a negative causal effect on health.
Firstly, there is a selection bias: the young-
est individuals, for example, have a higher
probability of being unemployed (Gervais
et al., 2016). Some authors have also shown
the existence of a reverse causality: workers
in poor health have a greater probability of
losing their jobs (Jusot et al., 2008). Moreover,
unemployed people in weak health have more
difficulty finding or staying in employment
(Barnay & Defebvre, 2016). These factors may
explain why we observe a higher proportion
of individuals in poor health within the unem-
ployed population, even in the absence of any
causal effect of unemployment on health.

There are several methods for identifying the
health effect of unemployment. One initial
method consists of using an exogenous event
that results in unemployment. Salm (2009) and
Schmitz (2011) use business closures in the USA
and Germany respectively, and show that the
experience of unemployment does not have any
significant impact on health. In France, business
closures are rarer than in the USA or Germany
and several mechanisms allow firms to part with
their workers prior to the permanent closure of
their business (mutually agreed contract termi-
nation, redundancy, etc.). Consequently, this
approach cannot be used in the case of France.!
A second approach consists of using propensity
score matching methods. Research conducted by
Browning et al. (2006), Bockerman & Ilmakunnas
(2009), Gebel & VoBemer (2014), and Ronchetti
& Terriau (2019; 2020) in Denmark, Finland,
Germany and France respectively, conclude in
this way that the experience of unemployment
has no significant effect on state of health.
While unemployment does not appear to have
any significant short-term impact on health, it is
possible, however, that it may lead to a change in
living habits and addictive behaviour that could
have a longer term impact on health. The work
of Marcus (2014), based on German data, shows
that losing their job encourages those who did
not used to smoke to start smoking but does not
increase cigarette consumption by individuals
who were already smokers.

There are multiple ways in which alcohol and
tobacco consumption may be influenced during

a spell of unemployment. Firstly, if alcohol and
tobacco are normal goods, the drop in income
due to job loss should lead to reduced consump-
tion of both these goods (Hill, 2003; 2014).
However, Peretti-Watel et al. (2009) observe a
higher prevalence of smoking among the poorest
individuals. Jarvis & Wardle (1999) showed
that the deterioration in lifestyle sometimes
observed in the event of a negative shock can be
explained by the individual’s need to compensate
“psychologically” for their short-term social and
economic difficulties. The experience of unem-
ployment has been said to be associated with an
increase in stress, a greater preponderance of
somatic, depressive and anxiety syndromes and
a more general deterioration in mental health
(Linn et al., 1985; Osipow & Fitzgerald, 1993;
Bartley & Owen, 1996; Thomas et al., 2005;
Burgard et al., 2007; Tefft, 2011; Gathergood,
2013; Blasco & Brodaty, 2016). The psycho-
logical shock caused by job loss might then
lead to an increase in risky behaviour through
excessive consumption of alcohol, cigarettes or
medicinal substances (Peck & Plant, 1986; Lee
etal., 1991; Morris et al., 1992; Montgomery
et al., 1998; Falba et al., 2005; Kuhn et al.,
2009; Browning & Heinesen, 2012; Classen &
Dunn, 2012; Ahmed & Peeran, 2016).

Some of the literature concerns the relation-
ship between consumption of alcohol and
tobacco. Several studies suggest the existence
of a kind of complementarity between these
two goods (Tauchmann, 2013). Drinkers of
alcohol are said to have a greater probability
of smoking and smokers a greater propensity
to drink alcohol (Shiffman & Balabanis, 1995;
Madden & Heath, 2002; Falk et al., 2006; De
Leon et al., 2007). Several studies show that a
price rise or the lowering of the legal age for
consuming one of these goods translates into a
fall in consumption of both goods (Dee, 1999).
Laboratory tests tend to show that alcohol stim-
ulates tobacco consumption (Mintz et al., 1985;
Mello et al., 1987) while nicotine encourages
people to drink more alcohol (Acheson et al.,
2006; Barrett et al., 2006). Consequently, it is
necessary to analyse the effect of unemployment
both on alcohol consumption and on tobacco
consumption.

Analysis of the effects of unemployment on
alcohol and tobacco consumption is of great rele-
vance from a public health perspective. Tobacco

1. The Labour Force Survey allows identifying individuals who have lost
their job following the closure of a business and, as from 2013, includes
state of health variables. However, the sample obtained is too small for
our purposes.
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can cause many pathologies, in particular
different types of cancer, lung pathologies and
cardiovascular disease (Sturm, 2002; Bjartveit
& Tverdal, 2005). Alcohol, in turn, can cause
neurological diseases and cognitive impairment
and can trigger cardiovascular or digestive
problems (Anderson et al., 1993; Edwards,
1997; Nelson et al., 2013; Praud et al., 2016;
Connor, 2017). According to the French Ministry
for Solidarity and Health, these are the two
main causes of avoidable mortality in France.
Several studies consider tobacco consumption
to be the cause of nearly 20% of deaths, whilst
consumption of alcohol is said to be responsible
for about 3.5% of deaths in developed countries
(Peto et al., 1992; McGinnis & Foege, 1993;
Mokdad et al., 2004; Danaei et al., 2009; Ma
et al.,2018). Moreover, a significant proportion
of health expenditure is attributable to consump-
tion of these two substances (Xu et al., 2015;
Miquel et al., 2018). It would therefore appear
to be essential to analyse whether unemploy-
ment may contribute to increased consumption
of alcohol and tobacco and to the development
of risky behaviour. Such an analysis is all the
more important as the pathologies attributable
to alcohol and tobacco may arise several years
later. Most studies that assess the effect of unem-
ployment on health are based on indicators of
perceived health, measurements of mental health
or health care consumption in the short term.
However, it is possible that some effects of
unemployment on health may only be perceived
in the long term, beyond the time periods gener-
ally observed in surveys conducted in France
(Blasco & Brodaty, 2016, using SIP — Santé et
Itinéraire Professionnel, a survey on health and
professional career; Ronchetti & Terriau, 2020,
with the ESPS — Enquéte Santé et Protection
Sociale, a survey on health, access to healthcare
and insurance; and Ronchetti & Terriau, 2019,
using the Enquéte Emploi, the French Labour
Force Survey). In the case of France, one way of
analysing the potential impact of unemployment
on health beyond the survey periods (a maximum
of 4 years for most French longitudinal surveys)
consists of observing whether there are any
short-term changes in addictive or risky
behaviour, liable to have an impact on health in
the longer term.

If unemployment causes a rise in risky behaviour
in terms of consumption of alcohol and tobacco,
the public authorities must take into considera-
tion the negative externalities of unemployment
as regards health and further increase their efforts
to tackle unemployment. Moreover, if unemploy-
ment leads to an increase in addictive behaviour,
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this is likely to last well beyond the period of
unemployment. Indeed, it has been shown that
excessive or regular consumption of alcohol or
tobacco leads to increased risk of absenteeism
and a reduction in work productivity (Batenburg
& Reinken, 1990; Halpern et al., 2001; Rice
et al., 1998; Norstrom, 2006). Alcoholism and
smoking are also associated with a lower prob-
ability of finding work and an increased risk of
unemployment (Johansson et al., 2007; Mullahy
& Sindelar, 1996; MacDonald & Shields, 2004).
Consequently, the economic cost of a rise in
risky behaviour and addiction may be highly
significant and demands special attention.

Lastly, the economic, social and institutional
environment may have a significant influence
on the relationship between unemployment
and consumption of alcohol and tobacco. On
the one hand, alcohol and tobacco are heavily
taxed products and vary greatly in price from
one country to another. On the other hand,
the net replacement ratio, i.e. the income an
unemployed person receives as a percentage
of their old salary, is dependent on the specific
unemployment insurance and welfare systems
for each country. As emphasised by Ahn et al.
(2004), this net replacement ratio may influence
the way in which a period of unemployment
is experienced. It may affect consumption of
alcohol and tobacco through the role it plays
in stress and mental health (precursors) but
also through the shock to income caused by job
loss. Consequently, the impact of unemployment
on consumption of alcohol and tobacco may
vary greatly by country, especially if there is a
significant income effect. Lastly, although some
studies have already been conducted to examine
the interaction between unemployment and risky
behaviour, they generally concerned countries
with relatively low rates of unemployment, of
relatively short duration (Germany, the USA,
Scandinavian countries, etc.). In France, where
the unemployment rate is higher and the average
duration of unemployment is longer than a
year, the experience of unemployment may feel
noticeably different. So the effects measured in
other countries are not transposable to France.

In this article, we assess the impact of unemploy-
ment on consumption of alcohol and tobacco
using data from the ESPS survey over the
2010-2014 period. We deploy a difference-in-
difference estimation method with propensity
score matching and show that the experience
of unemployment does not cause a change in
risky behaviour. The rest of this article is struc-
tured as follows: Section 1 briefly introduces
the differences in health and risk behaviour
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between unemployed and employed individ-
uals, then Section 2 details the econometric
strategy. Section 3 gives the main results and
a sensitivity analysis is provided in Section 4.
Then we conclude and present possible further

health and consumption of alcohol and tobacco,
observed on the basis of data from the ESPS
survey. The data, the sample and main variables
of interest are presented in Box 1.

Figure I shows individuals who were unem-

developments. ployed in 2014 to be in significantly poorer

health than those in work? (significance level of
5%). While there may be no statistical differ-
ence between the two populations in terms of
the percentage of individuals drinking alcohol

1. The Gap between the Unemployed
and the Employed in Terms of Health
and Alcohol and Tobacco Consumption

In order to motivate our study, we present the
main differences between unemployed people

; . 2. Tests not reported here. Tests on variables observed in 2010 for these
and those in work as regards their state of

two groups are shown in Table 2 (See “Unmatched” sample).

Box 1 — Data, Sample and Outcome Variables

Data

The ESPS (Enquéte Santé & Protection Sociale — a survey on health, access to healthcare and insurance) has been
conducted since 1988 by IRDES (Institut de Recherche et Documentation en Economie de la Santé / Institute for
Research and Information in Health Economics). The survey collects data on the employment status, state of health
and living habits. This is the first longitudinal database providing information simultaneously on work trajectories
and consumption of alcohol and tobacco. It is a panel survey that questions the same households every 4 years.
The sample was entirely redrawned in 2010 to reduce attrition between the different survey waves. In our study,
we use the 2010 and 2014 surveys, which are representative of about 97% of the population living in Metropolitan
France.

Sample

Our sample consists of people in work in 2010, who are either in work or unemployed in 2014. We therefore focus
on individuals with a strong attachment to the labour market. Students, pensioners and other inactive individuals
are excluded from the analysis, resulting in a sample of 1,540 individuals. We then exclude individuals not in the
common support of the distribution of scores (13 individuals). The final sample consists of 1,527 individuals. About
90% of them are in work in 2010 and 2014 (control group) and nearly 10% are in work in 2010 but out of work in 2014
(treated group).

Outcome Variables

Our study examines the impact of the experience of unemployment on short-term health but also on behaviour that
is likely to cause a deterioration in health in the longer term. To that end, we make use of three series of outcome
variables. The first one relates to health. Firstly, we use the “Self-rated health” variable, based on responses to the
following question: “What is your general state of health?” on a scale of 1-5, where 1 = “Very Good”, 2 = “Good”,
3 ="“Quite Good”, 4 = “Poor” and 5 = “Very Poor”. In the article, we reverse this scale such that 1 is regarded as a “Very
Poor” state of health and 5 as a “Very Good” state of health. We also create a dichotomous “Poor Health” variable,
equal to 1 if the individual rates their state of health as “Quite good”, “Poor” or “Very poor”, and equal to 0 if the indivi-
dual rates their state of health as “Good” or “Very good”. Additionally, we use a binary “Depression”® variable, equal
to 1if the individual stated they had depression and 0 if not. Consequently, we have overall measurements of state of
health and a more specific mental health-related measurement. A second series of outcome variables is aimed at ana-
lysing alcohol consumption habits. Firstly, we study consumption frequency through the “Drinks every day” (“Drinks
occasionally”) variable, equal to 1 if the individual consumes alcohol daily (occasionally) and 0 if not. In the second
stage, we analyse the amount consumed on a single occasion. The survey allows us to find out if an individual “Has
3 or more drinks per occasion” (“Has 5 or more drinks per occasion”). This variable is equal to 1 if the individual has
3 or more drinks (5 or more drinks) per occasion, and 0 if not. We also add variables on alcohol consumption profiles
as defined by IRDES (see Appendix). We differentiate between 3 profile types: “Moderate drinker”, with a value of
1 if a man (woman) has 21 (14) or fewer drinks per week and never has 6 or more drinks on any one occasion;
“Occasional binge drinker”, with a value of 1 if a man (woman) has 21 (14) or fewer drinks per week and has 6 or
more drinks on one occasion at least twice a month, and “Chronic binge drinker/alcoholic’, with a value of 1 if a man
(woman) has more than 21 (14) drinks per week or has 6 or more drinks on one occasion at least once a week. Lastly,
a third series of outcome variables relates to tobacco consumption. Firstly, we study consumption frequency through
the “Smokes every day” (“Smokes occasionally”) variable, equal to 1 if the individual smokes daily (occasionally) and
0 if not. We then observe the amount consumed each day through the “Number of cigarettes smoked” variable. All
these outcome variables give an overall view of the impact of the experience of unemployment on health and risky
behaviour in terms of alcohol and tobacco consumption.

@ Note that this variable is based on answers to the question: “In the last 12 months, have you had a depression?”. It is therefore possible that depression
preceded the start of unemployment. The results obtained on the basis of this variable must therefore be interpreted with care.
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Figure | — Self-rated health and daily consumers of alcohol and tobacco in 2014

A - Self-rated health B - Individuals drinking alcohol C - Individuals smoking tobacco
(rating from 0 to 5) every day (%) every day (%)
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= Unemployed in 2014 In work in 2014

Sources: IRDES, 2014 ESPS.

every day, the proportion of daily smokers, on
the other hand, is significantly higher (at the 5%
level) among the unemployed. But are these
differences due to unemployment?

To answer this question, it is necessary to use
the survey’s longitudinal dimension. Figure II
shows, in fact, that individuals who were
unemployed in 2014 were already significantly
in poorer health in 2010 (significance level of
5%), when they were in work. It is therefore
possible that the association between unemploy-
ment and poor state of health may be a case of
reverse causality. Firstly, because individuals in
poor health may have a greater probability of
becoming unemployed. Secondly, it is possible
that, once they become unemployed, they are
characterised by relatively long periods of
unemployment. These two arguments increase
the probability of observing unemployed
individuals in poor health. Similar reasoning
applies to the link between, on the one hand,
unemployment and alcohol® and, on the other,
between unemployment and tobacco.* The

following section presents the econometric
strategy used to minimise selection bias and
identify the effect of unemployment on health
and on risky behaviour.

2. Empirical Strategy

We use a difference-in-difference estimation
method with propensity score matching (Box 2)
to identify the impact of the experience of unem-
ployment on health and on risky behaviour. This
method, which is appropriate to samples of a
modest size (Pirracchio et al., 2012), consists
of matching individuals from the test group
and control group on their propensity to be
treated, then comparing the average change in
the outcome variable for the treated group and
the untreated group. Several stages need to be

3. There is no statistical difference (significance level of 5%) in the rates for
daily drinkers of alcohol, as measured in 2010, whether in work or unem-
ployed in 2014.
4. There is no statistical difference (significance level of 5%) in the rates
for daily cigarette smokers, as measured in 2010, whether in work or unem-
ployed in 2014.

Figure Il — Self-rated health in 2010 and daily consumers of alcohol and tobacco in 2014

A - Self-rated health B - Individuals drinking alcohol C - Individuals smoking tobacco
(rating from 0 to 5) every day (%) every day (%)
0 0,
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Sources: IRDES, 2010-2014 ESPS.
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Box 2 — Estimation Strategy

Our sample is made up exclusively of people in work in 2010. Let D be the treatment, with D =0 if the individual is in
work in 2014 and D =1 if the individual is unemployed. Let Y be the outcome variable (state of health, consumption
of alcohol or tobacco) with Y' the outcome variable for a member of the treatment group and Y° the outcome variable
for a person in the control group. If we consider t =2010 and {+1= 2014, according to the Difference-in-Difference
(DID) approach, the Average Treatment effect on the Treated (ATT) is determined by comparing the change in
outcome variable between t and {+1 for the treatment group E ( =y |D—1) with that for the control group
E(Y2,— Y |D=1), thatis to say:

ATT =E(Y,,~Y/|D=1)~E(Y,~Y’|D=0)

t+1

Under the two-group common trend assumption, which assumes that, in the absence of treatment, the individuals in the
treatment group and those in the control group would have a similar change in their outcome variables, then:

E(Y%-Y2|D=1)=E(Y},~¥’|D=0)

There are several advantages to the difference-in-difference approach. The first difference, consisting on one side
of the equation of E ( " =Y'|D —1) and on the other of E Y,EB—YO |D= 03 allows individual fixed effects to be
eliminated, while the second difference £ (Y., -Y'|D= ‘1 ~Y'|D ) allows common temporal effects to
be eliminated. However, in our case it is not possible to apply the dlfference-in-difference approach directly as treat-
ment allocation is not random. Indeed, Table 1 shows, for example, that the youngest individuals, those on fixed-term
contracts and people in poor health in 2010 have a higher probability of being unemployed in 2014. One possible
identification strategy consists of assuming that, given a set of observable characteristics X, the outcome variables are
independent of treatment allocation. This conditional independence assumption is written as follows:

Y'Y LD|X

Consequently, it is possible to estimate the ATT by comparing the change in outcome variables between ¢t and {+1
of treated and untreated individuals with the same observable characteristics X (Heckman et al., 1998). In order to
reduce selection bias, it is preferable to carry out matching on many characteristics that may affect treatment parti-
cipation. However, as the number of characteristics determining access to treatment rises, it becomes increasingly
difficult to find two individuals with exactly the same characteristics. To solve this problem, Rosenbaum & Rubin (1983)
propose matching treated and untreated individuals according to a one-dimensional summary called the “propensity
score”, representing the probability of treatment participation, given a set of observable characteristics X . In this way,
they show that, if outcome variable Y is independent of participation in treatment D conditional on the observable
characteristics X , it is also independent of D conditional on the propensity score P(X), so

YOY'LD|P(X)
under the common support assumption:
0<P(X)<1

This condition makes it possible to ensure that, for each treated individual, there is at least one untreated individual
with the same propensity score (Heckman et al., 1998). So, we can minimise selection bias through Propensity Score
Matching (PSM). Under the common trend, conditional independence and common support assumptions, we can thus
estimate the ATT for individuals in the common support of the distribution of scores, by combining DiD and PSM, that
is to say:

p, & DinS JjeDynS

Where D, (D,) is the treatment group (control group), N the number of treated individuals and S the area of common
support. The term w;; represents the weight assigned to the member of the control group with a propensity score close
to that of the treated individual, known as “Near Neighbor”.

followed to make the estimation credible. Firstly,
the propensity score has to be determined, based
on a Logit or Probit model, using treatment
participation as the dependent variable and all
the observable characteristics that may affect
treatment participation as independent variables.
You then have to ensure that the area of common
support for the distribution of the propensity
score of both groups is sufficiently broad. Next,
a matching algorithm must be selected to match
each participant in the programme with the

non-participant who appears to have the most
similarities. It is then necessary to check that
the treatment group and control group display
similar average observable characteristics. If
matching allows the two groups to be compared,
the average treatment effect on the treated (ATT)
can then be estimated.

2.1. Propensity Score

The propensity score, i.e. the probability
of participating in treatment given a set of
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observable variables X, is determined with a
Probit model, using treatment participation as
the dependent variable (Imbens & Wooldridge,
2009). In order for the conditional independence
assumption to be credible, the estimation of the
propensity score must include all the variables
that may have a significant influence on treat-
ment participation (Table 1). The explanatory
variables we use are measured in 2010, prior
to treatment allocation, so as to avoid endo-
geneity problems. Here we select: age, age
squared, gender, level of education, marital
status, household income, socio-professional
category (CSP), business sector and company
size, contract type, and variables related to the
state of health and the consumption of alcohol
and tobacco. Estimating the propensity score
enables us to minimise selection bias, whilst
including a lagged dependent variable allows
us to deal with the problem of reverse causality.

2.2. Quality of the Propensity Score

Use of the propensity score must allow
balancing of the distribution of all observable
characteristics included when estimating the
propensity score P(X). Following estimation,
we ensure this balance is verified: we divide the
distribution of the propensity score into 10 strata
and check, for each of the strata, that there is no
statistical difference between the two groups in
terms of the average values of the explanatory
variables.

Moreover, use of the propensity score is only
appropriate for individuals in the common
support of the distribution of scores. Figure I11
(left side) shows that, prior to matching, the area
of common support is relatively broad (Lechner,
2002). We adopt the Min-Max method suggested
by Dehejia & Wahba (2002), which consists of
retaining only those individuals for whom there

Table 1 — Probit model

Coefficient Standard Error

Age -0.1838*** 0.0622
Age? 0.0023*** 0.0009
Male (ref. Female) -0.2104 0.1287
Education level (ref. Tertiary)

Primary 0.0205 0.4404

Lower secondary -0.0175 0.1687

Upper secondary -0.1936 0.1740
Married (ref. Unmarried) -0.1679 0.1278
Household Income (ref. > €4,600)

<€1,300 0.0823 0.2485

€1,300 - €4,600 -0.1109 0.1846
Socio-Professional Category (ref. Other)

Clerical, sales & services/blue-collar 0.0872 0.2151

Middle-level occupation -0.2020 0.2223
Sector (ref. Other)

Agriculture, forestry, fishing -0.1276 0.4198

Industry 0.2653 0.1793

Construction 0.3123 0.2375

Trade and services 0.2063 0.1472
Company size (ref. 20 or more employees)

Less than 10 employees 0.5291*** 0.1623

Between 10 and 19 employees 0.5847*** 0.2020
Permanent contract (ref. Fixed-term) -0.3458** 0.1419
State of Health

Self-rated health -0.2073*** 0.0794
Alcohol consumption (ref. None)

Drinks every day -0.1877 0.2768

Drinks occasionally -0.3059* 0.1372
Tobacco consumption (ref. None)

Smokes every day 0.2045 0.1256

Smokes occasionally 0.2225 0.2432
Number of observations 1,540

Notes: All variables are measured in 2010, prior to treatment allocation. Significance levels: 10% (*), 5% (**), 1% (***).

Sources: IRDES, ESPS 2010.
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Figure Ill - Distribution of the propensity score, before and after matching
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Sources: IRDES, 2010-2014 ESPS.

is a counterfactual. Consequently, individuals
whose score is lower than the minimum value or
higher than the maximum value of the score in
the other group are excluded from the analysis.’

2.3. Matching

Each member of the treatment group is then
matched with one or more members of the
control group with a similar propensity score,
referred to as “near neighbors”. This matching
process may involve several methods. Matching
algorithms differ not only in the way in which
near neighbors are defined but also in the
weight assigned to each near neighbor. First,
we match using the Nearest Neighbor method.
So each treated individual is matched with
5 members of the control group with the closest
propensity score. However, this method, which
is frequently used in the literature, may result in
bad matches, notably when the nearest neigh-
bors are relatively distant in terms of propensity
score. This problem can be solved by setting
a maximum propensity score distance, known
as “Caliper”. Baser (2006) and Caliendo &
Kopeinig (2008) show that Caliper matching can
significantly reduce selection bias. However, as
Smith & Todd (2005) emphasise, the choice of
Caliper represents a notable limitation in this
approach. Here we rely on the work by Austin
(2011) to determine the optimal Caliper size.
Lastly, we test the robustness of our matching
using a Kernel estimator (Heckman et al.,
1998). So each individual in the control group
participates in the construction of the counter-
factual of a treated individual, with a weighting
that is dependent on the distance between their
propensity score and the score of the individual
under consideration. Consequently, individuals
in the control group with a closer propensity
score, relatively speaking, are given a higher

weighting. This method helps to reduce vari-
ance as more information is used. The ATT
(average treatment effect on the treated, see
Box 2) is then estimated for each of these
matching algorithms (Nearest Neighbor, Caliper
and Kernel).

2.4. Quality of Matching

The final stage consists in examining the extent
to which use of the propensity score helps reduce
selection bias. Figure I1I shows the distribution of
the propensity score, before and after matching,
for individuals who have become unemployed
(treatment group) and for those still in work in
2014 (control group). While the chart on the left
reveals a marked difference in the distribution
of the score for the two groups before matching,
the chart on the right shows that the distribution
of the propensity score becomes similar in both
groups after matching. In other words, matching
seems to have made individuals in the treatment
group comparable with those in the control
group. The quality of matching may be assessed
firstly by comparing the average characteristics
within both groups before and after matching
(Rosenbaum & Rubin, 1985a; 1985b). Table 2
shows that the differences initially observed
between treated and untreated individuals are
no longer significant once the matching is done.
Additionally, it is possible to determine the
reduction in bias initially observed (Caliendo
& Kopeinig, 2008). The bias corresponds to
the difference in averages between treated and
untreated individuals, divided by the common
standard deviation of the sample. The reduction
in bias is determined by a comparison between

5. As the area of common support is particularly broad, the Min-Max
method leads us to exclude only 13 individuals from the analysis. Our final
sample therefore consists of 1,527 individuals.
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the bias calculated for the matched sample and
then the unmatched sample. Table 2 shows that
matching led to a considerable reduction in bias
for all the characteristics for which significant
differences in average were initially observed
between the two groups.

3. Results

We now compare the change in the outcome
variables between ¢ and ¢+ 1 for individuals
in the treatment group and members of the

control group. First, we analyse the effect of
unemployment on health and then the impact
of unemployment on consumption of alcohol
and tobacco. In this way, we explore the effects
of unemployment on short-term health but also
on behaviour that is likely to cause a deterio-
ration in health in the longer term. To measure
the state of health, we use the three outcome
variables described in Box 1: firstly, individuals’
self-rated health, on a scale of 1 to 5 (“1” being
the poorest state of health and “5” the best).

Table 2 — Average characteristics in 2010 of unemployed individuals and people in work in 2014,
before and after matching

Sample Uni(;n;[())l;)z/ed Il: ;v&rl; Difference Bias (%) iﬁi?:gt(l%
Age Unmatched 35.24 38.57 -3.33*** -38.8
Matched 35.28 35.38 -0.10 -1.2 96.9
Age? Unmatched 1331 1545 2147 -34.6
Matched 1334 1329 5 0.9 97.5
Male (ref Female) Unmatched 0.4494 0.5017 -0.0523 -10.5
Matched 0.4419 0.4767 -0.0348 -7.0 33.3
Education level (ref. Tertiary)
Primary Unmatched 0.0225 0.1370 -0.1145 6.6
Matched 0.0233 0.0233 0.0000 0.0 100
Lower Secondary Unmatched 0.4607 0.3587 0.1020* 20.8
Matched 0.4535 0.5465 -0.0930 -19.0 8.8
Upper Secondary Unmatched 0.2360 0.2409 -0.0049 -1.2
Matched 0.2326 0.1977 0.0349 8.2 -601.1
. ) Unmatched 0.4607 0.6660 -0.2053*** -42.2
Married (ref. Unmaried) Matched 04767 05581  -0.0814 167 60.4
Household Income (ref. > €4,600)
< €1,300 Unmatched 0.1512 0.0680 0.0832*** 26.8
Matched 0.1512 0.1279 0.0233 75 72
€1,300 - €4,600 Unmatched 0.7326 0.7890 -0.0564 -13.2
Matched 0.7326 0.7093 0.0233 54 58.8
Socio-Professional Category (ref. Executives)
Clerical, sales & services/blue-collar Unmatched 0.7640 0.5750 0.1890*** 40.9
Matched 0.7558 0.7558 0.0000 0.0 100
Middle-level occupation Unmatched 0.1461 0.2663 -0.1202* -30.0
Matched 0.1512 0.1628 -0.0116 2.9 90.3
Sector (ref. Other)
Agriculture, forestry, fishing Unmatched 0.0225 0.0200 0.0025 1.8
Matched 0.0233 0.0116 0.0117 8.1 -343.4
Industry Unmatched 0.1573 0.1789 -0.0216 5.7
Matched 0.1628 0.2093 -0.0465 -12.4 -117.9
Construction Unmatched 0.1011 0.0623 0.0388 14.2
Matched 0.1047 0.0814 0.0233 8.5 40.1
Trade and services Unmatched 0.4270 0.3381 0.0889 18.3
Matched 0.4186 0.4186 0.0 100
Company size (ref. 20 or more employees)
Less than 10 employees Unmatched 0.2360 0.1027 0.1333*** 36.0
Matched 0.2326 0.2093 0.0233 6.3 82.6
Between 10 and 19 employees ~ Unmatched 0.1236 0.0479 0.0757*** 272
Matched 0.1279 0.1512 -0.0233 -8.3 69.3
p f Fived Unmatched 0.6629 0.8200 -0.1571%** -36.3
ermanent contract (ref. Fixea-term) - tched 06628 06861  -0.0233 54 852
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Table 2 - (contd.)

Unemployed In work Reduction

32

Sample in 2014 in 2014 Difference Bias (%) in bias (%)
State of Health
Self-rated health Unmatched 3.8764 4.0705 -0.1941* -24.9
Matched 3.8837 3.8256 0.0581 7.5 70
Alcohol consumption (ref. None)
Drinks every day Unmatched 0.0449 0.0561 -0.0112 -5.1
Matched 0.0465 0.0233 0.0232 10.6 -108
Drinks occasionally Unmatched 0.6742 0.7680 -0.0938" -21.0
Matched 0.6861 0.6163 0.0698 15.6 25.6
Tobacco consumption (ref. None)
Smokes every day Unmatched 0.4157 0.2813 0.1344* 284
Matched 0.3954 0.4070 -0.0117 2.5 91.3
Smokes occasionally Unmatched 0.0674 0.0540 0.0134 5.6
Matched 0.0698 0.1163 -0.0465 -19.4 -248.6
Number of observations 1,527

Notes: See Table 1.
Sources: IRDES, ESPS 2010-2014.

Following Bockerman & Ilmakunnas (2009) and
Gebel & VoBlemer (2014), we regard self-rated
health as a cardinal measure and we estimate
the ATT. Although this is a subjective measure
of the state of health, several studies have
demonstrated the ability of this scale to
reflect individuals’ objective state of health
and its predictive value in terms of morbidity
and mortality (Burstrom & Fredlund, 2001;
Connelly et al., 1989; Franks et al., 2003;
Grant et al., 1995; Idler & Angel, 1990; Idler &
Benyamini, 1997; Idler & Kasl, 1995; Lundberg
& Manderbacka, 1996; McCallum et al., 1994;
Okun et al., 1984). Additionally, we use a “Poor
health” variable, equal to 1 if the individual rates
their state of health as “Quite good”, “Poor” or
“Very poor”, and equal to O if the individual
rates their state of health as “Good” or “Very
good”. In this way, we measure the effect of
unemployment on self-rated health and on the
probability of being in poor health. We also use
a third outcome variable, “Depression”, equal to
1 if the individual states they have had depres-
sion and 0 if not. This last variable enables us
to assess the effect of unemployment on mental
health. Regardless of the health variable used,
our estimates show that, in the case of France,
the experience of unemployment has no signif-
icant impact on health, at least in the short term.
(Table 3-A).

We then examine the impact of unemployment on
behaviour in terms of consumption of alcohol and
tobacco. Alcohol consumption can be assessed
from different perspectives. Firstly, we estimate
the effect of unemployment on the probability
of drinking alcohol, whether on a daily basis or
occasionally (Table 3-B). In the former case, the

ATT are close to 0 and non-significant, which
implies that the experience of unemployment
has no effect on the probability of consuming
alcohol on a daily basis. In the case of occasional
consumption, the ATT are significant only at
a significance level of 10% with the nearest
neighbor or Kernel matching, and at a signifi-
cance level of 5% with Caliper matching.

Although the experience of unemployment
may have moderate effects on frequency of
consumption, it may possibly lead, however, to
a substantial change in the volume consumed on
each occasion. We examine whether becoming
unemployed had an impact on the probability
of having three or more drinks and then on the
probability of having five or more drinks on a
single occasion. We do not identify any signif-
icant effect. Lastly, we analyse the impact of
unemployment on alcohol consumption profiles
as defined by IRDES (see Appendix). We thus
differentiate between non-drinkers of alcohol,
moderate drinkers, occasional binge drinkers
and chronic binge drinkers/alcoholics. Our
estimation show that unemployment causes a
slight reduction in moderate consumption, only
significant at a significance level of 10% with
the nearest neighbor matching (Table 3-C).
While unemployment may lead to a change in
alcohol consumption practices, it only seems
to influence behaviour that poses a low risk
to health.

We now turn to the impact of unemployment on
smoking. This issue is central to our analysis,
on the one hand because tobacco is the primary
cause of premature mortality in France and, on
the other, because our unmatched data indicated
that daily smokers represent a significantly
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Table 3 — Average treatment effect on the treated (ATT)

A - Outcome variable: Health

Dependent Variable
Treatment Matching algorithm Self-rated health Poor health Depression
. -0.0349 0.1047 0.0233
Nearest Neighbor (0.1288) (0.0757) (0.0506)
Unemployment Caliper -0.0238 0.1071 0.0357
in 2014 (0.1283) (0.0758) (0.0501)
Kemnel -0.0358 0.0813 -0.0026
(0.1007) (0.0557) (0.0362)
B - Outcome variable: Alcohol consumption, quantity
Dependent Variable

Has 3 or more

Has 5 or more

Treatment Matching algorithm  Drinks every day  Drinks occasionally drinks per occasion _drinks per occasion
Nearest Neighbor -0.0350 -0.1163* -0.0814 0.0698
(0.0832) (0.0599) (0.0643) (0.0436)
Unelmployment Caliper -0.0238 -0.1190** -0.0833 0.0714
in 2014 (0.0841) (0.0609) (0.0652) (0.0442)
Kernel -0.0240 -0.0741* -0.0389 0.0376
(0.0634) (0.0432) (0.0436) (0.0247)
C - Outcome variable: Alcohol consumption, type of drinker
Dependent Variable
Treatment Matching algorithm Moderate drinker Occasional binge drinker Chronlc;lbcl gﬁ;igrmkerl
. -0.0814* -0.0233 -0.0116
Nearest Neighbor (0.0775) (0.0764) (0.0440)
Une.mployment Caliper -0.0833 -0.0357 0.0001
in 2014 (0.0788) (0.0766) (0.0428)
Kernel -0.0744 -0.0640 0.0471
(0.0596) (0.0561) (0.0300)
D - Outcome variable: Tobacco consumption
Dependent Variable
Treatment Matching algorithm Smokes every day Smokes occasionally ~ Number of cigarettes smoked
Nearest Neighbor -0.0465 0.0465 -1.7209*
(0.0544) (0.0456) (0.9412)
Unemployment Caliper -0.0476 0.0476 -1.9762*
in 2014 (0.0554) (0.0464) (0.9519)
Kemnel 0.0098 -0.0235 -0.2067
(0.0440) (0.0347) (0.7825)

Notes: Number of observations = 1,527. Standard errors, shown in brackets, obtained by bootstrap (100 replications). Significance levels: 10%

(). 5% () 1% (*)
Sources: IRDES, ESPS 2010-2014.

higher proportion of the unemployed population
than of people in work. As before, we examine
the impact on the proportion of consumers
and then on the amount consumed. Our results
suggest that the experience of unemployment
has no significant impact on the probability
of smoking daily or occasionally (Table 3-D).
Moreover, unemployment has a negative effect
on the number of cigarettes smoked. This
reduction in amount of tobacco smoked might
be partly explained by the drop in income caused
by job loss. However, the effects do not with-
stand a change in matching algorithm and are
not significant with a kernel estimator.
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4. Sensitivity Analysis

Special attention must be paid to the assumption
of conditional independence, as emphasised by
Bléhaut & Rathelot (2014). Indeed, matching
methods are based on the assumption that the
underlying results and treatment allocation are
independent conditional on a set of observable
variables X, i.e.:

Y, Y' L D|X

In this section, we propose assessing the sensi-
tivity of our estimates to a deviation from the
conditional independence assumption. For that,
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we follow the method suggested by Ichino et al.,
(2008). Let us suppose that the conditional inde-
pendence assumption is no longer met but that
it would be, given a set of observable variables
X and an unobserved binary variable U.

Y, Y LD|(XU)

In this case, if we know U, it is possible to esti-
mate the ATT. The distribution of the unobserved
binary variable U is characterised by specifying
the following four parameters:

P =Pr(U=1|D=m, Y=n)
=Pr(U=1|D=m, Y=n,X)

with m,ne {0,1}, which gives the probability that
U =1 in each of the 4 groups defined by treat-
ment variable D and outcome variable Y. Given
the parameters p,,, a value of U is attributed
to each individual, depending on the group to
which they belong. U is then included in the set
of variables for determining the propensity score
and the ATT is then estimated using the nearest
neighbor method. This process is repeated 1,000
times to determine an average ATT out of the
whole distribution of U.

The effect of U on the outcome variable for
untreated individuals (Y°) is defined as follows:

Pr(Y=1|D=0,U=1,X)
Pr(Y=0|D=0,U=1,X)
Pr(Y=1|D=0,U=0,X)
Pr(Y=0|D=0,U=0,X)

and the effect of U on selection in treatment (D)
is determined as follows:

Pr(D=1|U=1,X)
Pr(D=0|U=1,X)
Pr(D=1|U=0,X)
Pr(D=0|U=0,X)

Our study includes 13 outcome variables and
3 distinct matching methods. For the sake of
clarity, we present here the sensitivity analysis
conducted for 2 outcome variables (“Smokes
every day” and “Drinks every day”) with a single
matching method (Nearest Neighbor). Note that
similar results are obtained on other outcome
variables used in this study, including when
alternative matching methods are used (Caliper
and Kernel).

The results are shown in Tables 4 and 5. In
each table, the first line indicates the estimated
ATT and standard error in the baseline case,
i.e. without simulated confounding factor.

Table 4 — Sensitivity analysis of the average treatment effect on the treated (ATT)
Outcome variable: “Smokes every day”, matching algorithm: Nearest Neighbor

Py
p11 p10 p01 p00 ATT SE I_ /\

Without simulated confounding factor (Ref) 0 0 0 0 -0.047  0.054 - -
Male (ref. Female) 0.46 0.40 0.50 050 -0.047 0.054 1.035 0.816
Education level (ref. Tertiary)

Primary 0.03 0.00 0.01 0.02 -0.047 0.054 0661 1924

Lower secondary 0.44 0.60 0.36 033  -0.047 0.054 1134  1.567

Upper secondary 0.24 0.20 0.23 0.33 -0.047 0.054  0.591 0.999
Married (ref. Unmarried) 0.46 0.50 0.67 058  -0.047 0.054 1487 0.448
Household Income (ref. > €4,600)

<€1,300 0.14 0.25 0.07 0.07  -0.047 0.054 1129 2.564

€1,300 - €4,600 0.74 0.63 0.78 086 -0.047 0.054 0607 0.782

Socio-Professional Category (ref. Other)
Clerical, sales & services/blue-collar 0.77 0.70 0.57 0.68 -0.047 0.054 0.613  2.565

Middle-level occupation 0.14 0.20 0.27 022 -0.047 0.054 1357  0.447
Sector (ref. Other)

Agriculture, forestry, fishing 0.03 0.00 0.02 0.01 -0.047 0.054 1790 1.451

Industry 0.15 0.20 0.18 019  -0.047 0.054 0917 0.863

Construction 0.1 0.00 0.06 0.05 -0.047 0.054 1853 1.782

Trade and services 0.41 0.60 0.34 030 -0.047 0.054 1255  1.496
Company size (ref. 20 or more employees)

Less than 10 employees 0.22 0.40 0.10 0.11 -0.047 0.054 0980 2.823

Between 10 and 19 employees 0.13 0.10 0.05 0.04 -0.047 0.054 1922 2895
Permanent contract (ref. Fixed-term) 0.66 0.70 0.82 080 -0.047 0.054 1183 0453 5

ECONOMIE ET STATISTIQUE / ECONOMICS AND STATISTICS N° 522-523, 2021



Unemployment and Risky Behaviours: The Effect of Job Loss on Alcohol and Tobacco Consumption

Table 4 - (contd.)

Pi
p11 p10 p01 p00 ATT SE I_ /\

Alcohol consumption (ref. None)

Drinks every day 0.05 0.00 0.05 009 -0.047 0054 0659 0.793

Drinks occasionally 0.68 0.60 0.77 077 -0.047 0054 0986 0.660
Tobacco consumption (ref. None)

Smokes every day 0.34 1.00 0.23 1.00  -0.047 0.054 1.829

Smokes occasionally 0.08 0.00 0.06 0.00 -0.047 0.054 1174
Number of observations 1,527

Notes: See Table 1.
Sources: IRDES, ESPS 2010-2014.

Table 5 — Sensitivity analysis of the average treatment effect on the treated (ATT)
Outcome variable: “Drinks every day”, matching algorithm: Nearest Neighbor

Py
P P1o Pos Poo ATT SE r A

Without simulated confounding factor (Ref) 0 0 0 0 -0.035 0.083 -
Male (ref. Female) 0.45 0.45 0.48 051 -0.035 0.083 0890  0.867
Education level (ref. Tertiary)

Primary 0.00 0.03 0.03 001 -0.035 0083 5129 1.944

Lower secondary 0.68 0.34 0.42 034 -0.035 0.083 1.451 1.561

Upper secondary 0.23 0.24 0.26 023 -0.035 0.083 1.154  0.980
Married (ref. Unmarried) 0.55 0.41 0.63 0.68 -0.035 0.083 0.798 0439
Household Income (ref. > €4,600)

< €1,300 0.10 0.18 0.10 006 -0.035 0.083 1.957 2480

€1,300 - €4,600 0.79 0.70 0.77 080 -0.035 0083 0882 0.773

Socio-Professional Category (ref. Other)
Clerical, sales & services/blue-collar 0.81 0.74 0.65 0.55 -0.035 0.083 1.553 2476

Middle-level occupation 0.16 0.14 0.23 028 -0.035 0.083 0737  0.466
Sector (ref. Other)

Agriculture, forestry, fishing 0.00 0.03 0.02 0.02 -0.035 0.083 0924 1.364

Industry 0.16 0.16 0.16 018 -0.035 0.083 0833 0.831

Construction 0.10 0.10 0.08 006 -0.035 0.083 1362 1.682

Trade and services 0.35 047 0.32 034 -0.035 0083 0908 1477
Company size (ref. 20 or more employees)

Less than 10 employees 0.16 0.28 0.10 010  -0.035 0.083 0946 2870

Between 10 and 19 employees 0.06 0.16 0.05 0.05 -0.035 0.083 0937 2712
Permanent contract (ref. Fixed-term) 0.71 0.64 0.82 082 -0.035 0.083 1.030 0443
Alcohol consumption (ref. None)

Drinks every day 0.13 0.00 0.21 0.00 -0.035 0.083 . 0.841

Drinks occasionally 0.06 1.00 0.14 1.00 -0.035 0.083 . 0.626
Tobacco consumption (ref. None)

Smokes every day 0.42 0.41 0.32 027 -0.035 0.083 1281 1844

Smokes occasionally 0.03 0.09 0.03 0.06 -0.035 0.083 0457 1.181
Number of Observations 1,527

Notes: See Table 1.
Sources: IRDES, ESPS 2010-2014.

In the other lines of the table, the distribution
of U is assumed to be comparable to that of
other observable variables, such as gender,
education, marital status, household income,
socio-professional category, business sector
and workforce size, contract type, and alcohol
and tobacco consumption habits as observed in

2010, i.e. prior to treatment. In all the envisaged
configurations, the average treatment effect on
the treated (ATT) and standard errors (SE) do
not differ from the baseline estimation. All these
elements suggest that the results presented in this
study withstand a deviation from the conditional
independence assumption.
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The objective of this article is to estimate the
impact of the experience of unemployment on
individuals’ consumption of alcohol and tobacco
and, more especially, on risky behaviour.
To this end, we use the ESPS survey, which
simultaneously gathers panel data on work
situation, state of health and consumption of
alcohol and tobacco, for the 2010-2014 period.
Although a strong association may be observed
between unemployment and consumption of
alcohol and tobacco with cross-section data,
this relationship disappears when using longi-
tudinal data and a difference-in-difference
estimation method with propensity score
matching to reduce selection bias. Our results
suggest that there is little probability of unem-
ployment causing any significant increase in
risky behaviour.

This article makes several contributions to the
analysis of interaction between work and health.
Firstly, it demonstrates the need, in this field of

research, to use the data’s longitudinal dimension
to assess causal effects. It also sheds new light
on the causal effect of unemployment on state
of health and risky behaviour. While our results
appear to be robust, certain limitations must
nevertheless be mentioned. Indeed, our study
is based on two survey waves, over a 4-year
interval. Therefore, we cannot capture all the
changes in work status between the two waves of
questioning and can only assess the experience
of unemployment from a limited perspective.
It would be interesting, for example, to analyse
the role of the duration of unemployment on
consumption of alcohol and tobacco.

This work opens the way to questions that have
not yet been explored much in France. Indeed,
variables such as physical exercise or dietary
habits, not studied in this article, may be influ-
enced by the experience of unemployment and
may affect health in the longer term. The devel-
opment of new, richer longitudinal databases,
over a longer timescale, may provide a better
understanding of the effect of unemployment on
health and expand on the results found. O
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APPENDIX
Alcohol Consumption Profiles
Weekly volume Consumption
of 6 or more drinks
in number of standard-sized drinks* on a single occasion Consumer profile Percentage of people concerned

Men 0 drinks |

and Never Non-drinkers
Women 0 drinks |
Men <21 drinks |

and Never Moderate drinkers
Women < 14 drinks I

2 22 drinks
2 once a week Chronic binge drinkers

2 15 drinks

lllustration of standard-sized alcoholic drinks

Alcohol = any alcoholic drink (wine, beer, whisky, efc.)
Standard drink (10 grams of alcohol) =

25¢ 25¢l 7d 254l 10¢cl 25d
of aniseed of whisky other aperitif of cider or beer of champagne of red/white wine of a liqueur
flavoured spirit

Sources: Com-Ruelle & Célant (2013).
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