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Abstract

This paper investigates the effects of working twex on health. Overtime has previously
been examined in this context mainly as a one-dsmeal variable. This paper takes into
account the multi-dimensional character of thiddacin addition to solely relating overtime
to a health measure, this paper focuses discretethe remuneration, the regularity, and the
temporal extent of overtime, each of which compgsone of the different dimensions of
overtime examined. The empirical analysis makesofisiata deriving from the EU-SILC for
Austria for the year 2007. The dataset offers taoables in order to study health outcomes,
namely general health status and chronic diseabeonf€ disease and overtime suffer,
however, from reverse causality. Hence, all theigogb results of this study are exclusively
based on general health status as a measure tf.hEaé first finding is that an immediate
relationship between health status and overtinm@is/erifiable. Nevertheless, the analysis of
the different dimensions of overtime reveals sigaiitly adverse effects on health. Unpaid
overtime affects the workers’ health negativelyjlevipaid overtime does not seem to do so.
No significance was found for regularly recurringedime, whereas erratically occurring
overtime is associated with adverse health outcoifies evidence for a relation between the
temporal extent of overtime and health is weakydhke combination of working unpaid
overtime at a high extent (i.e. more than 25 h@&smonth) shows a distinctly detrimental

effect on workers’ general health status.
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1. Introduction

Ever since the onset of the Industrial Revolutioorkers have been struggling with long
working hours. The conditions gradually ameliorategards the end of the #Zentury with
the formation of trade unions. The collective powamed by the workers allowed them to
make a stand against their employers and dematef beirking conditions. The slogan “8-8-
8” (Eight hours labor, Eight hours rest, Eight rouoecreation) was put forward by the labor
movement, stressing their claim for shorter workimogirs. By the year 1918 many European
countries started to establish the eight-hour waykty law and the 48-hour workweek
became common practice (Weblexikon der Wiener Semmaokratie, 2012). Throughout the
20" century, the statutory workload decreased steatfilft993 the European Union passed
the so-called “Working Time Directive” (93/104/ECIL established minimum rules on
working time in all member states in order to pcotgorkers’ health and safety. In its current
version (2003/88/EC) from 2003 the directive easitivorkers among other things # Ifmit

to weekly working time, which must not exceed 48shon average, including any overtiine

(European Commission, 2012).

Workers’ health is determined by many factors sashsafety measures and hygiene at the
workplace. Factors relating to time - rest brealsnd) working hours, total working hours,
annual leave, etc. - are also acknowledged to enfle health status. For this reason, the
above mentioned EU directive imposes limits on ¢hfastors. The enforced regulations on
total working hours can, therefore, be viewed as i@ason why the general state of health in
the population improved from the onset of the IndalsRevolution up to the present. Even
so, heavy workloads are far from being a phenomefidhe past. Working overtime is part
of the daily routine for a large fraction of empd®g irrespective of gender, age, type of

industry or occupation, hierarchical position witlsi company, etc.

The issue of overtime work and its relation to vasek health has mainly received attention
from occupational physicians. Studies from thiddfieonsistently conclude that there is
evidence that overtime work has adverse effectsvorkers’ health (see e.g. Sparks, et al.,
1997; Spurgeon, et al., 1997; van der Hulst, 2008 reduced availability of time or ability
to use time effectively for sleep, recovery fromrkydamily, and other non-work-activities is
supposedly the causing factor for negative healtisequences (Caruso, et al., 2006). The

health consequences being studied range from desrega, such as subjective health status,
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to physiological ones, e.g. cardiovascular disease health-related behaviors, notably

smoking and alcohol consumption (van der Huls§30

The fact that research upon the issue at hand ddjhheconomists is scarce is not satisfactory.
Another more serious aspect that seems to have riagacted by previous research of any
discipline is the consideration of the multi-dimemsl character of overtime work. Previous
research typically relates a specific health measoirovertime, in which overtime takes on
the form of a dummy variable. As this paper willnmmnstrate, this one-dimensional
representation of overtime is too crude. In fabe focus of this paper lies upon three
additional dimensions. The aspects of remunergpand vs. unpaid), regularity (regularly
recurring vs. erratically occurring), and tempagatent (low vs. high extent) of overtime will

be empirically addressed both individually andrniraerrelated way.

Emphasis is also placed on the theoretical invastig of the health effects of the
remuneration aspect of overtime. This issue canapproached by using a standard
microeconomic model where utility-maximizing indivials face a trade-off between
allocating time to work or leisure. Since this famork only allows to derive predictions
regarding individuals’ utility, additional considgions of the health investment model of
Grossman (1972) are taken into account in orddoa& at individuals’ utility and health
simultaneously. On this basis, predictions of tigm ®f the effect of overtime on health can
be derived. Taken together, this theoretical fraor&vguggests that adverse health effects for
unpaid overtime seem to be plausible, while thetenaappears to be less clear for paid
overtime. Hence, one objective of this paper ignwirically examine these hypotheses for

unpaid and paid overtime.

The empirical investigation draws on Austrian daten the EU-SILC for the year 2007. Two

different measures for health - general healthustahd chronic disease - are intended to be
studied separately for a sample of 2,968 emplogdividuals between the age of 16 and 64.
A problem in using these general health measurtsaisthere is good reason to suspect that
they suffer from reverse causality; that is to #&t overtime can influence the general health
condition but in the same time the general heattidion may in its own right affect the

incidence of overtime. For chronic disease thisogedeity problem proves to be true. Hence,
all the empirical results of this study are excley based on general health status as a

measure of health. Somewhat contrary to previoggareh, the first finding is that an
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immediate relationship between health status aedtiove is not verifiable. Nevertheless, the
analysis of the afore-mentioned different dimensiohovertime reveals significantly adverse
effects on health. For the remuneration aspectrebkalts support the derived hypotheses.
Unpaid overtime is indeed found to be detrimentatorkers’ health status, while paid
overtime does not seem to have a similar effect.sigaificance was found for regularly
recurring overtime, whereas erratically occurringrtime is associated with adverse health.
The evidence for a relation between the tempor@arof overtime and health is weak. Only
the combination of working unpaid overtime at ahhixtent (i.e. more than 25 hours per
month) shows a distinctly unfavorable effect on kews’ general health status. It should be
noted though, that the cross-sectional settinghtf &nalysis does not allow for a causal
interpretation of all these effects of working duae on health.

The subsequent sections of this paper are strutctordhe following way. Section 2 gives an
overview on previous research on the topic. In i8ecB, microeconomic theory is used to
model the remuneration aspect of overtime and toerpaedictions on how it might be related
to health. Descriptive statistics on the data d&edeimpirical model specification are provided
in Section 4. Section 5 is devoted to the estimatésults and their robustness and discusses

the limitations of this study. Finally, Section éncludes.

2. Previous research

Occupational medicirtas the research field most concerned with impatifferent work-
related characteristics on health. In the past dlec@ccupational-medical studies focusing
exclusively on the issue of overtime and the asdedihealth effects have been rather sparse.
The focus has predominantly been on the healthecpuesces of shift work or long working
hours (Sparks, et al., 1997). Nevertheless, thas#es which addressed the overtime topic
almost unambiguously report at least some evideficadverse health consequences from
working overtime. Three meta-analytic reviews (&paet al., 1997; Spurgeon, et al., 1997,
van der Hulst, 2003) have revealed a broad consearsong occupational physicians in that
workers’ health - both directly and indirectly -deenes impaired as a result of regularly
performed overtime work. In the following, firstlfhe concept of overtime is defined and

elaborated on. Secondly, the mechanism behindgakhhimpairment is touched upon as well

1 Also referred to as “industrial medicine”



as the health consequences studied so far. Thepdast in this section summarizes four

weaknesses inherent in most previous studies.

2.1. Overtime

Overtime can be defined as hours spent working ¢lxaeed the contractual hours. Hence
both full-time and part-time employees can workrtuge. The expressions “long working
hours” and “long workhours” are often used interdeably for overtime work in the
literature. As Beckers, et al. (2007) point ousstis not correct, since long working hours
refer to workhours that exceed the standard falketworkweek. Thus, for full-time workers
these expressions can be used synonymously; paatwiorkers can only perform overtime
work, though. This distinction is noteworthy, besauthe analyzed sample in this study

contains both full-time and part-time workers.

The scientific literature mainly portrays and stgliovertime as a one-dimensional issue.
Most studies neither distinguish between paid anghid overtime nor between voluntary and
involuntary overtime or regular and erratic ovesdinit is the multi-dimensional character,
though, that gives this topic an intriguing pergpecwith respect to its possibly different
effects on workers’ health. The motivations for #agious forms of overtime are diverse.

The employer-side argument for involuntary overtimebasically one of cost efficiency.
Obligating employees to perform overtime savesscést recruiting additional personnel,
their training, fringe benefits, etc. (Johnson &domb, 2006; Dembe, 2009). Even so, this
argument is called into question by the findingsSbiepard & Clifton (2000). Using panel
data, they conclude that a 10% increase in oveltiouwgs is associated with a 3% decrease in
the productivity across most of 18 studied manuf@ey industries of the US economy.
Furthermore, the issue of mandatory overtime gngssto ethical concerns. As long as the
hours worked in excess of the contractual hoursbaneg paid and the extent is within the
legal boundaries, overtime is ethically toleraldfe.however, involuntary overtime is not
remunerated for, ethical concerns cannot be epsgihed aside. Coercion to do extra working
for no pay remotely reminds of slavery-like praetic Caruso, et al. (2006) note that

mandatory overtime is an important source of fat&in for workers.

On the contrary, utility maximization can be viewad the employee-side argument for

voluntary overtime. In situations where individuative to earn additional money, the
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opportunity to work overtime comes in useful (Dem®@09). Similarly, Caruso, et al. (2006)
argue that workers, who want to increase their ipaessby increasing their pre-retirement
income, are inclined to do overtime voluntarily.sitkes the motivation of receiving monetary
benefits, one motivation could also be to avoidateg consequences, such as sanctions
imposed by supervisors or job insecurity (TuckeR&therford, 2005). In the latter case the
decision of working overtime is more of a semi-vdghry nature. This being said, the
combination of voluntarily chosen unpaid overtireerms to be surprising at first sight. Those
workers might have a hidden agenda though. For \@estany Pannenberg (2005) reports
that over a period of 10 years unpaid overtime wykexperience at least a 10% higher
increase in income than their fellow workers. Thealgsis of Anger (2008) sheds more light
upon this finding and shows that unpaid overtimecfions as a signaling device, with which
workers signal their value to their employers. bidieion, Anger (2008) finds that those
unpaid hours are not necessarily spent in a proguetay; rather they are merely used to be

seen at the workplace (so-called presenteeism).

Individuals, who perform overtime on a voluntarysisa pose a problem to any empirical
estimation that cannot control for them. It seentsiiive that those individuals are less prone
to any health consequences as compared to thalimarily working counterparts. In fact,

Dembe, et al. (2005) point out that mandatory overtappears to be especially unfavorable
for health. Investigating the effect of overtime logalth, the presence of voluntary overtime
workers in the sample might bias the expected negastimate downwards to become
insignificant or even positive, if one cannot cohfior those workers. Only one study seems
to have taken account of a few dimensions of avertiVan der Hulst & Geurts (2001) find

negative health effects for workers receiving calpw reward for overtime — independent of
high or low pressure to perform overtime. By cosiiréhe combination of a high pressure to
do overtime and a high reward does not seem tceaser the chances of ill-health as
compared to workers with low pressure and high rdsalhese results indicate that it does
not matter for workers’ health whether overtimevduntary (low pressure) or involuntary

(high pressure), but that it matters whether jtagl (high reward) or unpaid (low reward).

2.2. Health Consequences

Caruso, et al. (2006) provide a conceptual framkwor the study of what they term
“undesirable impacts of long work” (see Figure The centerpiece of this framework

describes the mechanism through which overtime irepeorkers’ health. This mechanism is
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identified to run through two channels. The argumfanr the first channel is that the
prolonged exposure of overtime workers to the patliy hazardous workplace leads to more
workplace injuries, simply because they spend rtiare at the workplace than non-overtime
workers (Caruso, et al., 2006). However, this cledimcalled into question by the findings of
Dembe, et al. (2008) They conclude that it is not the prolonged expesio workplace
hazards per se that leads to more occupationalesjand illnesses, but rather that jobs with
overtime schedules are associated with a 61% higiyery hazard rate than jobs without

overtime, even when controlling for the type ofustty and occupation.

Figure 1: Framework for the study of undesirable impact®n§ work (Caruso, et al., 2006)

Sources of long work hour schedules
Society level: economic, cultural, institutional, legal factors
Individual level: needs, responsibilities, preferences, job and schedule options

y
Long Work Hours

Other work schedule characteristics

— -

~

Reduced availability of time or ability to use time effectively for:
sleep, recovery from work
family. other non-work activities

Longer exposure or increased vulnerability to:
job demands
workplace hazards |

—) y

Reduced/disturbed sleep, fatigue, stress, negative mood. discomfort, pain,

Moderators

* Worker characteristics
demographics
non-work time demands
capabilities/resources

* Job characteristics:

Sorvands N neurological, cognitive, and physiological dysfunction
rewards Yy

support —L/

control

organizational context v v X h 4

Impact on Worker
IlInesses, injuries
Quality of life

Impacts on Family
care of family
members

Impacts on Employer
productivity, quality
illness and injury costs

Impacts on Commumnity
accidents, work errors
illness and mjury costs

Eaming ability quality of relationships
family income

work burden

The second channel concerns the reduced avajabilitme or ability to use time effectively
for sleep, recovery from work, family, and othemnwmork activities (Caruso, et al., 2006).
The research community seems to be of unambigumseasus regarding this channel in that
the reduced time for recovery impairs differentexsp of workers’ health. Figure 1 only
highlights a handful of those aspects, e.g. reddegtdrbed sleep, fatigue, stress, etc. Van der

Hulst (2003) groups these health outcomes intactaed indirect ones.

2 Even though published in 2005, Caruso, et al. §2@@ not take account of the paper by Dembel. ¢2805).
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The direct health outcomes are closely attributabléhe increased effort for work and the
reduction in available time for recovery (van deuldd, 2003). This is believed to disturb
certain physiological processes (blood pressurenboe excretion, or activity of the nervous
system), which eventually leads to ill-health (vder Hulst, 2003). In general, a lot of
different psychological and physiological healthtammes have been studied so®faviost
obvious there is strong evidence that overtime exwlexhibit reduced sleep hours (Artazcoz,
et al., 2009; van der Hulst, 2003), increased stlegels (Sparks, et al., 1997) and a higher
incidence of self-reported hypertension (Artazca, al.,, 2009). Increased risk for
cardiovascular diseases is consistently found tadseciated with overtime (van der Hulst,
2003; Virtanen, et al., 2010). The immune systeso @ppears to suffer from the overtime
burden as well as self-reported physical healtim e Hulst, 2003). Fatigue is another well-
investigated health outcome, with some studiesrtigygoa significant relationship (van der
Hulst, 2003) and others failing to find this (Berkeet al., 2007). Poor mental health status
(Artazcoz, et al., 2009) among men, depressiveaantety symptoms in women (Virtanen, et
al., 2011) and vulnerability to major depressiveseges (Virtanen, et al., 2012) are all factors
associated with overtime. Finally, self-perceiveshgral health status is among the most
studied indicators but the evidence for a negatdlationship with overtime is either weak
(van der Hulst, 2003) or not verifiable (Artazcezal., 2009).

By contrast, the indirect health outcomes encomgias$ealth-related behavior of overtime
workers. Working overtime is believed to inducenth® change that, with the behavior itself
being eventually responsible for workers’ physiatad) ill-health. Spurgeon, et al. (1997)
point out that heavy drinking, smoking, and drugisé is more prevalent in overtime
workers. Sparks, et al. (1997) mention inadequitieathd a lack of exercise. On the contrary,
van der Hulst (2003) reports that the evidenceafohange in health-related behavior is either
weak (for alcohol consumption and body-mass-index) nonexistent (for smoking,
psychotropic drugs, eating habits, and physicat@se). Despite this, more recent studies do
find significant relationships. Artazcoz, et alO(®) show that overtime is associated with
smoking both for men and women, and no physicavigctduring leisure time for men.
Drawing on panel data Taris, et al. (2011) find thaertime work is related to lower levels of
physical activity and intake of fruit and vegetahldout not to smoking and alcohol

consumption.

3 Sparks, et al. (1997) find a stronger link fronedime to psychological than physiological healthasures.
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Figure 1 reveals that there is a plentitude ofdiscthat moderate the relationship of health
and overtime. First of all, gender seems to plagasive role. While some studies argue that
men, as the breadwinners of the households, are pane to negative health effects of
overtime (Artazcoz, et al., 2009), other studieguarthat it is the double-role of women, who
both work overtime and keep the household, thatemakem more prone (Sparks, et al.,
1997; Spurgeon, et al., 1997). Workers’ age, tpe tf job, and whether one has at least to a
certain degree control over one’s own work schedidem to have a moderating effect
(Sparks, et al., 1997). Johnson & Lipscomb (200&tion the content of work and the social
class of workers to be of importance. Finally, abdupport both within and outside the
workplace appears to be a significant moderatothen relationship between overtime and
health (Tucker & Rutherford, 2005).

Given all these points, four weaknesses of previeggarch can be identified. First, most
studies fail to take account of the multi-dimensiocharacter of overtime. They distinguish
neither between paid and unpaid overtime nor betwegularly and erratically performed
overtime. Second, many analyses are based on seoisnal data and hence, do not allow
for a causal interpretation of the health effecoweértime. Third, small sample sizes and/or
non-representative samples of the population aemdfeing used. In fact, 22 out of 27 studies
analyzed by van der Hulst (2003) and all 21 studresyzed by Sparks, et al. (1997) focused
exclusively on a selective sample of a specificupation or industry. Finally, many studies

do not control for covariates (van der Hulst, 2003)

3. Theoretical considerations

Economists are concerned with the utility-maximigiallocation of scarce resources. One
such resource is time. Labor economics is the sstpdine that tells us about individuals’
decision of allocating their precious time betwdeisure and work, i.e. the labor supply
decision. Assumirgthat individuals maximize their utility with thetontractual work hours,
it can be investigated how involuntary overtime ftshithem away from the optimal

equilibrium. In that case, working overtime meamsacrifice leisure time so that disutility is

* Many economists point out that the desired workinge often does not correspond to the actual waykime
and individuals face so-called “work hours consiisli (Sousa-Poza & Henneberger, 2002). Work hours
constraints are found to adversely affect workdrsalth (Bell, et al., 2011). But even so, looking?24
developed countries Sousa-Poza & Henneberger (26@®)lude that the majority of workers does noefac
hours constraints.
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created. This leads to a sub-optimal solutionyvérome is not sufficiently remunerated for.
This framework only allows to derive predictiongaeding individuals’ utility, but not health.
Therefore, additional considerations of the hemdttestment model of Grossman (1972) are
taken into account in order to look at individualglity and health simultaneously. Based on
these theoretical considerations, hypotheses athmuthealth effects of paid and unpaid

overtime can be derived.

3.1. Labor Supply Decision and Overtime

Utility-maximizing individuals in working age areqvided with a timely budget of 168 hours
per week. They face a trade-off between two goodsvhich this budget is used to allocate
among. This trade-off is displayed in Figure 2. {Ba one hand individuals can devote their
time to consuming leisure. On the other hand trey @edicate a certain amount of time to
work, for which income is generated which can bedu®r consumption. In a realistic setting
individuals not working still receive a certain ame (e.g. a minimum income) allowing them
to consume a certain amount of goods. The decisicgnter the labor market depends on
whether the market wage rate exceeds an individual's reservation wage (BorX)5).
Once the decision to work is made, individuals c®othe working time that maximizes their
utility. The optimum is reached when a worker idifferent between working one more hour
at a wage rate af and one more hour of leisure (Borjas, 2005). Thachieved in point A in
Figure 2, where an individual working the contrattthours of work (“standard hours”)

derives a maximizing utility of U.

In the basic setting of Figure 2 it can be inveseg how the need to do overtime affects
individuals’ utility. One key assumption is thatdigiduals maximize their utility with the
freely chosen contractual work hours in point AeEecond assumptidis that the employer
obligates the employees to perform overtime. Funtioge, a distinction can be made in that
overtime can be remunerated or not. Figure 2 tac®unt of three different types of

remuneration for a specific but equal amount ofrtiwes.

In the first case employees’ overtime is remuneradé the standard wage rate The
equilibrium would be point B, which is charactedzay fewer hours of leisure but an increase

® Voluntary overtime, as discussed in Section Aiblates both assumptions. Hence, all followingusngnts
based on these assumptions apply only to involymaertime.
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in income. At this point employees value one mavearhof leisure higher than the additional

wage of one more working hour. Therefore, B represa sub-optimal solution.

Figure 2: Labor supply decision of an overtime working iridival

Income, Consumption

4

A

»

standard hoursstandard

16¢

Hours of leisure
per week

+ overtime hours

In the second case workers receive their standagkwate plus an overtime premfufor
each hour worked in excess of the standard hotmss,Teach hour of overtime is remunerated
at a constant wage raté that exceeds the standard wage vat&his leads to a kink in the
wage rate line. The resulting equilibrium is inqoC, again with fewer hours of leisure but
this time a higher increase in income than in tret €ase. In the way it is depicted in Figure
2, point C would indeed be superior to point A, dexe point C lies above the indifference
curve U. However, this finding depends on bothghape of the indifference curve and the
extent of overtime. For a more curved indifferenaeve, i.e. being closer to an L-shape as in
the case of complementary goods, point A would tefepred to C. In a similar way, more
hours of overtime would shift point C further uprd the wage rate line. As soon as point C

® This is a reasonable assumption since many irdlistd countries obligate the employers to payneneased
remuneration for overtime. In Austria, the countised in the empirical analysis later on, all oveetihours of
full-time workers must be awarded with either arpitem of 50% or compensatory time-off (Bundeskaraier
Osterreich - Arbeitszeitgesetz (Working Hours A&81D (1), 2012)
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is shifted past the point where the indifferencevelJ and the wage rate line intersect, point
A becomes advantageous to C.

In the third case workers are not remunerated vertone, i.e. the case of unpaid overtime.
The emerging sub-optimal equilibrium is now in goih The difference to the former two
cases where individuals received remuneration vertome is that in addition to fewer hours
of leisure, workers are left with the same inco@ensequently, independent of the shape of
the indifference curve, workers experience a drogheir utility.

What is common to all three of the above case$easdecrease in leisure time. For paid
overtime with a premium the results on individualgility is ambiguous, whereas paid
overtime without a premium leads to less utilitydaes unpaid overtime. Thus, the analysis
above has shown that the reduced time for leisasechlly results in disutility, if overtime is
not sufficiently remunerated for. At this pointig tempting to simply equate utility with
health and derive hypotheses based on the conswmheraup till now. However, in the
analysis above utility is only composed of leisanel income/consumption. The factor health
also contributes to individuals’ overall utility evell-being. Most important, health itself is
affected by the altered time and monetary circunt&sa of overtime working individuals,
because time and money are key factors in the ptmstuof individuals’ health. Therefore,
below it will be discussed how individuals’ healshaffected by both the shorter leisure time

and the two basic remuneration types for overtireepaid and unpaid overtime.

3.2. Overtime and Investments in Health

In his seminal paper Grossman (1972) introducestt®n of the investment character of
health. In his model individuals are not only cangus of health but also producers of it.
Grossman describes that individuals demand the amitynhealth and satisfy this need
through the consumption of health care servicess Yields directly a higher utility to

individuals for the simple reason that they denwere utility from being healthy than sick

(Sintonen & Linnosmaa, 2000). The novelty of Groasis approach is that he takes into
account individuals’ possibility to actively inveist their health, e.g. by physical exercise, a
healthy diet, prophylactic medication, etc. Howevtltese investments come at a cost,
because both monetary resources and time must \a#edeto the production of health.

Individuals indirectly derive utility from these vastments in that the benefits of a better

health allow them to have more time available fmhbvork and leisure (Jones, et al., 2006).
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In a more formal way the direct and indirect effe€thealth on individuals’ utility can be

expressed as follows.

— Utility function: U = U(H, X, K, L,...)
+ + + +
with H = health, X = consumption bundle of non-liealelated goods, K = consumption

bundle of unhealthy goods, such as tobacco, al¢ca@tol, L = leisure used for non-health

related activities

— Health production functiod = H(L, K, M, ...)
+ - +
with L = leisure used for recovery and physical reise2, K = consumption bundle of

unhealthy goods, M = consumption of health careises and medication

Within this framework it is possible to investigditew the two basic cases of paid and unpaid
overtime impact on workers’ health. By means of phesented health production function
hypotheses on the expected results can be dervesh€h case. The first factor in the health
production function is leisure time (L), which ielieved to be positively associated with
health. Consumption of unhealthy goods (K) is tkeeosd factor contributing to health.
Obviously, an increase in the consumption of thges®ls will worsen health. The third factor

— consumption of health care services and meditdlit) — is positively linked to health.

Independent of the exact remuneration of overtitasure time is decreased by working
overtime. Thus, the health production function @sgs that this decrease in leisure time is
expected to negatively affect health. The previmsearch discussed in Section 2 suggests
that working overtime is accompanied by a chandgeemith-related behavior. In the presence
of overtime, the consumption of unhealthy goodshsas tobacco or alcohol is likely to
increase as well as the adoption of an unhealthy &inally, if overtime is paid for, the
higher wage enables an increased consumption threzae services and medication, leading
to a better state of health. However, in the cdsepaid overtime additional consumption of

health care services and medication is limited.

As a result, in the case of paid overtime the healitcome is ambiguous — with less leisure,
and a potentially unhealthier lifestyle, but inged opportunity for the consumption of health
care services and medication. It is unclear by houch the increased opportunity for

consumption of health-enhancing services offsetsttio former negative effects. Thus, the
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hypothesis for the effects of paid overtime on treemains undecided. In the case of unpaid
overtime the result is much clearer. The reductioteisure time, a potentially unhealthier
lifestyle combined with no further monetary res@scfor the consumption of health-
enhancing services is expected to lead to a woase af health. Consequently, adverse health
effects of unpaid overtime are hypothesized. lfyéeer, unfavorable health effects were also

to be found for paid overtime, then the negatieat$ of unpaid are expected to be stronger.

4. Data and Methodology

The data for the empirical analysis are retrievethf Statistics Austria, the statistical agency
of Austria. Among other datasets Statistics Auspravides a 50% sub-sample of the
Austrian data from the EU-SILC (i.e. European UniStatistics on Income and Living
Conditions) for the year 2007 free of charge (St&tiAustria, 2012). The EU-SILC is an
annually conducted survey coordinated by Eurosigldipng nationally-representative data
(Eurostat, 2012). To my knowledge the relationdigpween health and overtime has not been

investigated so far by means of this dataset.

4.1. Descriptive Statistics

The EU-SILC is a rich dataset comprising data gathat the household level separately for
each household member aged 16 or older (Statistiktria, 2012). A total of 6,596
observations is included in the dataset for the @@7. Besides a number of demographic
variables, the dataset also contains job-relatedl laealth-related variables. In order to
investigate the health effects of working overtirtas necessary to exclude all observations
outside the legal working age, i.e. individuals @ years or older, in a first step. In a
second step all non-working observations and afileyers of the working age population are
excluded. 3,070 observations meet these two @itafribeing aged between 16 and 64 and
actually working as an employedn a final step, a further 102 observations fbich certain
values for different variables are missing havedaexcluded. As a result, 2,968 observations

(1,612 men and 1,356 women) can enter the empaicalysis.

" The EU-SILC does not distinguish between employees so-called independent contractors (in German:
“Freie Dienstnehmer”) and denotes both of themessgloyees”.
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Health variables

Two health-related variables in the dataset ametifiled to be apposite for the estimation. The
first health measure is self-perceived generalestdt healtf. The five possible answer
categories are very good, good, fair, poor, ang peor. Table 1 reveals that almost half of
all employees (47.4%) perceive their health as gergyd, and another two fifths (39.3%) as
good. Only 11.3% consider their health status asafed a minority of 1.8% and 0.2% deem
their state of health to be poor and very poopeesvely. One apprehension when relying on
a self-reported measure is that e.g. personaliyaciteristics influence the results. However,
Sparks, et al. (1997) point out that studies drgvain both self-reported and non-self-reported
health measures have found a link between overiintehealth and thus see no objection to
using a self-reported health measure. The secoalthhmeasure is chronic disedseith the
possible outcomes being “yes” or “no”. As Tablentlicates 14.8% affirm the former and
85.2% the latter.

Creation of the overtime variables

Among the job-related variables in the EU-SILC dataone concerns whether both full-time
and part-time employees regularly work overtime6 9@bservations or 30.5% of all
employees indicate to fall into this category. frase observations, two further questions aim
at eliciting how many paid and unpaid hours per thoare being performed. Besides
answering these two questions with a precise amaiuhours, it is possible to state that the
monthly overtime hours fluctuate in way that makiesmpossible to specify a monthly
average. Based on these three indications a nuafbariables can be created to take into

account the multi-dimensional character of overtimthe actual estimation.

The first dimension concerns the remuneration afriome. It is possible to distinguish
between three groups (see Table 1). 518 out of9@6 overtime workers are fully
remuneratetf (“only paid overtime”), 170 merely receive remuatéwn for a certain number
of their total hours of overtime (“paid+unpaid owere”), and 218 do not receive any
remuneration whatsoever (“only unpaid overtime’heTsecond dimension looks at the
regularity of overtime work. A distinction is madetween employees who regularly work

overtime for an evenly number of hours per montd #mse whose hours fluctuate and

8 The exact phrasing in the questionnaire was: “loyour general state of health?”

° The exact phrasing in the questionnaire was: “Dw suffer from a chronic disease/illness?”

19 Note that full-time workers in Austria had to beaaded with a wage premium of 50% in addition te th
normal wage rate in 2007, whereas part-time worker® not eligible to that premium (see footnote 6)
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Table 1: Frequency distribution of the overtime variables the two dependent variables general health stafal chronic

disease (in %)
General health status Chronic disease
very poor  poor fair good very good no yes Total

Full sample 0.2 1.8 11.3 39.3 47.4 85.2 14.8 1062968)
Overtime working conditions
No overtime 0.3 2.0 10.4 39.8 47.5 86.1 13.9 1062062)
Overtime 0.1 1.2 13.2 38.2 47.2 83.2 16.8 109906)
Remuneration

Only paid overtime 0.2 1.4 12.0 35.7 50.8 83.0 17.0 100 (n=518)

Paid+unpaid overtime 0.0 1.2 14.1 41.2 43.5 385. 14.7 100 (n=170)

Only unpaid overtime 0.0 0.9 15.6 41.7 41.7 182. 17.9 100 (n=218)
Regularity

Regular overtime 0.1 1.2 13.4 36.0 49.2 82.9 117 100 (n=803)

Erratic overtime 0.0 1.0 11.7 55.3 32.0 85.4 .614 100 (n=103)
Extent of regular overtime (hours per month)

Low (1-10) 0.3 1.2 14.8 35.0 48.6 83.1 16.9 0 1(0=331)

Medium (11-24) 0.0 1.6 12.2 30.3 55.9 82.7 17.3 100 (n=254)

High (25+) 0.0 0.9 12.8 44.0 42.2 83.0 17.0 0 X6=218)
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therefore cannot state a number of monthly hourowartime. Table 1 shows that 803
observations fall into the former category (termieular overtime”) and 103 into the latter
(“erratic overtime”). For this group of 803 regulavertime workers, who state a monthly
average of hours of overtime, a further distincimmade for the temporal extent of overtime.
This final dimension encompasses three groupswfeltent (1-10 extra hours per month),
medium-extent (11-24 hours), and high-extent ometiworkers (more than 25 hours)
Table 1 presents the frequency distribution of earfated overtime variable based on the

answer categories of the two health measures.

Control variables

The EU-SILC dataset offers a set of demographicabbes and besides overtime other job-
related variables. These variables are intenddzktmcluded in every regression. The set of
demographic variables is comprised of workers’ agelummy variable for sex, a dummy
indicating whether the birthplace was outside ofs#ia, three education dummies for
different degrees (vocational school, high schaold university; compared to compulsory
school), two dummies for the relationship statuarfed/cohabiting and divorced/widowed,;
compared to singles), and a dummy representinghg&hehe individual is the main earner
(i.e. breadwinner) of the household. The set ofrghted control variables contains a dummy
for part-time workers (defined as less than 31 remttial hours per week), a dummy for a
temporary position, a dummy that indicates whetharorker has changed occupation in the
last 12 months, a dummy for workers who are ablge directions to co-workers (i.e. being
some sort of superior), and two dummies for the mwamy size (10 to 49 employees and more
than 50 employees; compared to a size of 1 to 9ames). Table 2 shows the frequency
distribution of the control variables based on #eswer categories of the two health

measures.

As a final point, the EU-SILC dataset for Austribbas to address three of the four identified
weaknesses of previous studies highlighted in 8&@@i The underlying questionnaire of the
EU-SILC explicitly asks for the incidence of paiddaunpaid overtime. In addition, it is
possible to distinguish between regularly and maHly carried out overtime work.

Information about the temporal extent of overtimex month is also available for regular

overtime workers. In short, it is possible to taki® account the multi-dimensional nature of

™ The minimum reported monthly hours of overtime ardeour, the maximum 149 hours, and the average 20.
hours with a standard deviation of 18.7 hours.
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Table 2: Frequency distribution of the control variablestite two dependent variables general health statdshronic disease (in %)

General health status

Chronic disease

Very poor  Poor Fair Good Very good No Yes Total

Full sample 0.2 1.8 11.3 39.3 47.4 85.2 14.8 1062968)
Demographic characteristics
Female 0.3 1.8 10.9 40.1 46.9 85.1 14.9 10QL3BS)
Male 0.2 1.7 11.5 38.6 47.9 85.3 14.7 100 (126
Born in Austria 0.2 15 10.6 39.0 48.6 85.4 14.6 100 (n=2569)
Born abroad 0.5 3.3 15.3 41.1 39.8 84.2 15.8 r8€B99)
Level of education

Compulsory school 0.2 3.3 18.5 37.0 41.0 82.7 17.3 100 (n=422)

Vocational school 0.2 1.7 12.2 42.0 43.9 84.7 15.3 100 (n=1649)

High school 0.2 0.6 7.1 37.1 55.0 87.1 12.9 00 In=518)

University 0.3 1.8 4.7 33.5 59.6 87.9 12.1 0 1®@=379)
Relationship status

Single 0.0 0.8 6.5 31.0 61.7 89.7 10.3 169767)

Married/cohabiting 0.3 1.9 12.1 41.5 44.2 84.7 15.3 100 (n=1967)

Divorced/widowed 0.8 3.7 19.3 47.1 29.1 75.0 5.02 100 (n=244)
Breadwinner of HH 0.2 2.1 131 40.6 44.1 83.7 316. 100 (n=1696)
Not breadwinner 0.3 1.3 8.8 37.7 51.9 87.2 12.8 100 (n=1272)
General employment conditions
Full-time 0.3 1.9 10.7 38.5 48.6 85.5 14.5 1©82330)
Part-time (<31h/week) 0.2 1.3 13.2 42.2 43.3 84.0 16.0 100 (n=638)
Permanent employment 0.2 1.8 11.7 40.8 45.6 84.7 15.3 100 (n=2678)
Temporary employment 0.3 1.7 7.6 25.5 64.8 90.3 .7 9 100 (n=290)
Job change 0.0 1.2 14.8 37.9 46.1 81.5 18.5 (h6Q43)
No job change 0.3 1.8 10.9 39.4 47.6 85.5 14.5 00 (n=2725)
Ordinary employee 0.2 1.9 11.1 39.2 47.6 85.8 214, 100 (n=1886)
Superior 0.3 15 11.5 39.6 47.2 84.2 15.8 1061082)
Company size (Nr. of employees)

Small (1-9) 0.2 1.9 11.2 40.7 46.0 84.8 15.2 100 (n=643)

Medium (10-49) 0.3 1.6 12.3 38.3 47.5 86.4 613. 100 (n=1049)

Large (50+) 0.2 1.8 10.4 39.4 48.1 84.5 15.5 100 (n=1276)
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overtime. Another issue concerned small samplessir® non-representative samples. As
pointed out before, the EU-SILC is a nationallyresggntative dataset with a large number of
observations. Finally, the great number of demdgapand job-related variables allows for a
well-controlled estimation. Unfortunately, one isstannot be addressed. It was only possible
to retrieve data for the year 2007. Thus, no paoeld be constructed, thereby making it

impossible to infer a causal interpretation of aeglth effects.

4.2. Estimation Model

In its most basic form a model for the estimatidnhe effect of working overtime on health

can be written down as:

H; = By + B10T; + B2 X; + ¢ (1)

where H denotes a measure of health, OT a measuneedime, X a set of job-related and

demographic control variables, anthe error term for individual i.

As previously mentioned two different measures eélth are intended to be used for the
estimation. The first dependent variable, geneeallth status, is an ordinal one, because it
includes five categories with a natural orderinge@ption for a regression with an ordinal
dependent variable is to use an ordered logit mdded ordered logit model looks as follows
(Verbeek, 2008).
yi = x;B+¢ withy; =1,2,...,M 2
yi=k if 6o <y;i < 8 3

In the general specification the ordered logit niasldased on an underlying latent variable,
y;, and the observed ong, (Verbeek, 2008). In the case of the health stedwisible M takes
on a value of 5 and k ranges from 1 (very poo#8 {eery good). The error term is assumed

to have a logistic distribution.
By contrast, the second dependent variable, chrdisiease, is dichotomous and thus one

option is to use a logit model for the estimatidimr reasons stated below the general

specification of the logit model is omitted here.
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The different dimensions of overtime

As mentioned earlier, the overtime variable (OThe estimation model) is supposed to take
account of the multi-dimensional nature of overtiarel hence, a number of variables were
created. These variables separately enter the agiimmodel according to the investigated
dimension. The coefficieng; will give the effect of working overtime on eithgeneral
health status or chronic disease. The pure hetigtht®f working overtime is, however, only
the first and most basic dimension that can beiastudsiven the previous research discussed
in Section 2, the expected result is an adverseedf overtime on health.

The second dimension covers the remuneration aggeatertime work. In this case OT
enters the estimation model in form of three dunwawyables, i.e. doing only paid overtime, a
mix of paid and unpaid overtime, and only unpaicertimne. The expected results were
theoretically derived in Section 3. It was concldidiat a negative effect of unpaid overtime
seems to be plausible, whereas for paid overtirmgtadictions were ambiguous. The case of
partially remunerated overtime might fall somewhene between these two extremes.
Furthermore, negative health effects are expected tmore pronounced for unpaid overtime,

if a negative result is also found for paid ovedim

The third dimension addresses the regularity oftowe work. Two dummy variables denote
regularly recurring overtime and erratically ocaogrovertime. Predictions for the expected
results are in a sense difficult to derive. Asesladbove, previous research suggests a negative
impact of overtime in general. The interesting aspethen which group of overtime workers
exhibits stronger health effects. The key diffeeebetween the two dummy variables is that
workers of the first one roughly know how much diee they will have to do each month,
whereas workers in the second group are facedfluittuating overtime. Thus, the difference

is an issue of certainty about when and how mansaehours are needed to be spent at the
workplace. Greco & Roger (2003) found that uncattaiconstitutes a stressor and is
detrimental to health. Therefore, it can be hypsittexl that the negative impact of erratically

occurring overtime is stronger than for reguladgurring overtime.

The fourth and final dimension concerns the temipexéent of overtime. Three dummies
indicate low extent (1 to 10 hours of overtime penth), medium extent (11 to 24 hours),
and high extent (25 and more hours). Since eveditiadal hour of overtime correspondingly

decreases leisure time, it can be expected thajréader the extent of overtime, the stronger
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the negative health effect is. One has to keepimdhough, that only the group of regular
overtime workers (803 observations) can enter éstgmation, because the group of erratic
overtime workers does not state an actual amounbwifs.

Finally, the issue of endogeneity needs to be dssadl Bell, et al. (2011) point out that the
occupational-medical literature on overtime andlthebarely touches upon that problem.
Indeed it seems plausible that workers’ health laymajor role in the decision to do
overtime, if this decision can be made by the wo(ke. voluntary overtime). Thus, healthy
workers might opt to do overtime more frequentigrtitheir less healthy co-workers; or given
that everybody does overtime, healthy workers chdosdo more hours, because they need
less time for recovery. In the case when the engplag to decide upon whether her
employees work overtime (i.e. involuntary overtimegverse causality will become a
problem under one condition. The employer somehemgives the different health statuses

of her employees and takes this into account whsigmaing overtime to them.

5. Results

As explained in the previous section, there is g@ason to suspect that health and overtime
predict one another. Thus, before the actual esbmahe issue of endogeneity is tested for.
This is done by using the overtime variable as geddent variable and the health variable
(either general health status or chronic diseasepra explanatory variable. The results
confirm the suspicion for chronic dise&s® suffer from reverse causality, but not for gahe

health status. For this reason, only the regressesnlts for general health status as the

dependent variable are discussed below.

The actual estimations have been carried out \Wwethstatistical software Limdep 9.0. Table 3
presents the estimation results for general hestlitus. Throughout all regressions robust
standard errors were used to take account of rsiedasticity. Column (1) of Table 3
displays the results of the first and most inveggéd dimension of overtime, i.e. whether
overtime workers’ perception of health status iedent from non-overtime workers’. At
conventional levels the result indicates no sigaifit differences. This finding is not

surprising given the conclusions of van der HUB103), who pointed out the difficulty of

12 At the 5% significance level chronic disease iani to be endogenous both when it is used as desing
explanatory variable and when additionally all cohtvariables of the ordinary estimation model iaduded.
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Table 3: Results for general health status (for marginfgot$ see Table 4)

Explanatory variable Q) (2) 3) 4) (5) (6)
Overtime -0.102
(0.085)
Only paid overtime 0.040
(0.106)
Paid+unpaid overtime -0.160
(0.153)
Only unpaid overtime -0.374
(0.144)***
Regular overtime -0.052
(0.090)
Erratic overtime -0.437
(0.168)***
Low-extent -0.053
(0.126)
Medium-extent 0.177
(0.146)
High-extent -0.198
(0.142)
Regular & paid 0.048
(0.109)
Regular & paid+unpaid -0.121
(0.181)
Regular & unpaid -0.255
(0.162)
Erratic & paid 0.019
(0.282)
Erratic & paid+unpaid -0.536
(0.308)*
Erratic & unpaid -0.767
(0.250)***
Low extent paid -0.211
(0.221)
Low extent paid+unpaid 0.041
(0.844)
Low extent unpaid -0.319
(0.321)
Medium extent paid 0.229
(0.140)
Medium extent paid+unpaid 0.045
(0.269)
Medium extent unpaid 0.016
(0.218)
High extent paid -0.008
(0.188)
High extent paid+unpaid -0.221
(0.234)
High extent unpaid -0.687
(0.319)**
Control variables
Sex (female) 0.006 0.018 0.007 0.008 0.019 0.011
(0.093) (0.093) (0.093) (0.093) (0.093) (0.093)
Age -0.058 -0.057 -0.058 -0.057 -0.057 -0.057
(0.004)***  (0.005)*** (0.005)*** (0.005)*** (0.005)*** (0.005)***
Born abroad -0.431 -0.435 -0.419 -0.433 -0.422 -0.439
(0.112)***  (0.112)*** (0.112)*** (0.112)*** (0.113)*** (0.112)***
Vocational school 0.577 0.571 0.580 0.565 0.580 0.561
(0.123)***  (0.123)*** (0.123)*** (0.123)*** (0.123)*** (0.123)***
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Table 3 (continued)

Explanatory variable 1) (2) 3) (4) (5) (6)
High school 1.071 1.080 1.068 1.069 1.080 1.072
(0.145)***  (0.145)*** (0.145)*** (0.145)*** (0.145)*** (0.145)***
University 1.402 1.406 1.394 1.387 1.404 1.390
(0.162)*** (0.162)*** (0.162)*** (0.162)** (0.162)*** (0.163)***
Married/cohabiting 0.061 0.060 0.059 0.054 0.051 0.054
(0.108) (0.108) (0.108) (0.108) (0.108) (0.108)
Divorced/widowed -0.319 -0.326 -0.319 -0.324 -0.338 -0.327
(0.165)* (0.166)**  (0.166)* (0.165)**  (0.167)**  (0.166)**
Main earner -0.143 -0.141 -0.144 -0.152 -0.141 -0.151
(0.094) (0.094) (0.094) (0.093) (0.094) (0.093)
Part-time -0.147 -0.143 -0.145 -0.140 -0.140 -0.139
(0.106) (0.106) (0.106) (0.106) (0.106) (0.106)
Temporary position 0.439 0.445 0.444 0.427 0.448 0.431
(0.158)***  (0.158)*** (0.158)*** (0.157)*** (0.158)*** (0.158)***
Job change -0.443 -0.428 -0.443 -0.440 -0.431 -0.432
(0.144)**  (0.145)*** (0.144)*** (0.144)*** (0.145)*** (0.146)***
Superior -0.019 -0.017 -0.020 -0.024 -0.018 -0.026
(0.081) (0.081) (0.081) (0.081) (0.082) (0.081)
Company size (10-49) -0.048  -0.043 -0.044 -0.061 -0.038 -0.060
(0.101) (0.101) (0.101) (0.101) (0.102) (0.102)
Company size (50+) 0.022 0.018 0.025 0.005 0.021 0.002
(0.098) (0.099) (0.098) (0.099) (0.099) (0.099)
Constant 8.082 8.075 8.080 8.077 8.071 8.083

(0.214)* (0.215)** (0.214)** (0.214)** (0.215)** (0.215)***

Threshold parameters

parameter 1 2.161 2.161 2.161 2.161 2.161 2.161
(0.155)***  (0.155)*** (0.155)*** (0.155)*** (0.155)*** (0.155)***
parameter 2 4.264 4.264 4.262 4.263 4.264 4.264
(0.078)*** (0.078)*** (0.079)*** (0.078)*** (0.079)*** (0.078)***
parameter 3 6.485 6.489 6.486 6.485 6.491 6.490
(0.070)*** (0.070)*** (0.070)*** (0.070)*** (0.070)*** (0.070)***
Number of observations 2968 2968 2968 2968 2968 6829
McFadden Pseudo’R 0.073 0.074 0.073 0.073 0.075 0.075
Prob (Chi-sqd) 0.000 0.000 0.000 0.000 0.000 0.000

Note: Robust standard errors in parentheses; 84 <* p < 0.05, *** p < 0.01

hitting upon significance when using such a genbedllth indicator, and Artazcoz, et al.
(2009), who found a significant relationship fox slifferent health measures but not for self-

perceived health status.

Turning to the control variables in column (1),ist apparent that age has the expected
significant negative impact on general health. Beiorn outside of Austria, being divorced
or widowed as compared to being single, and hasira;nged job in the last 12 months are all
factors associated with worse health. On the conti@mpared to only having completed
compulsory education, graduates of all three higldeication levels report significantly better
health, with university graduates exhibiting thestbleealth. Having a temporary job position

as opposed to a permanent position is associatedoeiter health. This latter result is rather
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unexpected and not in line with previous reseandhich consistently reports better health for
permanent employed workers (see e.g. Aronsson,l.et2@02; Virtanen, et al., 2005).

Insignificant relationships in regression (1) arbtamned for gender, being married or
cohabiting as compared to being single, being tammarner of the household, working part-
time, being a superior at the workplace, and thepamy size. These results for the control

variables hold true for all six specifications bétestimation model (see Table 3).

The above interpretation of the regression ressiltsowever, not that clear-cut. The use of an
ordered logit model for the estimation makes theem inference of the sign and value of
any regression coefficient more complicated thaanrOLS model. As is explained in Greene
(1993), the interpretation of the sign is only uhégoous for the lowest and highest category
of general health status, i.e. very poor and vexydghealth, respectively. How a change in an
explanatory variable affects the three other heeadttegories in between the two extremes
depends on the actual probability distribution bé tdependent variable. For a correct
inference of both sign and value of a regressioeffiment it is necessary to consider
marginal effects. Marginal effects show how a cleaimgthe explanatory variable by one unit
(e.g. for a dummy variable: being born abroad gsospd to being born in Austria; for a
continuous variable: an age increase by one ydéerta the probability of reporting a
specific health category. Table 4 displays the matgaffects for regression (1) of Table 3.
Note that all marginal effects were calculated aamvalues.

Table 4: Marginal effects for regression (1) of Table 3gercentage points)

Category

Variable Very poor Poor Fair Good Very good
Overtime 0.0 0.1 0.9 15 -2.5
Sex (female) -0.0 -0.0 -0.1 -0.1 0.2
Age*** 0.0 0.1 0.5 0.9 -1.4
Born abroad*** 0.1 0.7 4.0 5.8 -10.5
Vocational school*** -0.1 -0.8 -4.9 -84 14.2
High school*** -0.1 -1.0 -6.9 -17.8 25.9
University*** -0.2 -1.2 -8.0 -23.2 325
Married/cohabiting -0.0 -0.1 -0.5 -0.9 15
Divorced/widowed* 0.1 0.5 29 4.4 -7.8
Main earner 0.0 0.2 1.2 2.2 -3.6
Part-time 0.0 0.2 1.3 2.2 -3.7
Temporary position*** -0.1 -0.4 -3.2 -7.2 10.9
Job change*** 0.1 0.7 4.2 5.8 -10.8
Superior 0.0 0.0 0.2 0.3 -0.5
Company size (10-49) 0.0 0.1 0.4 0.7 -1.2
Company size (50+) -0.0 -0.0 -0.2 -0.3 0.6

Note: Negative marginal effectsiiad
*p<0.1,* p<0.05, ** p<0.01in the regraées (see Table 3)
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In general, Table 4 reveals that a positive esenrathe regression output (Table 3) decreases
the probability of being in one of the four lowesealth categories and increases the
probability of being in the highest category, ivery good health status. Conversely, a
negative coefficient in Table 3 indicates an inseei the probability of reporting to be in the
four lowest categories and a corresponding decr@asie probability for the highest
category. Thus, e.g. an individual who was bornoatlr (negative estimate) has a 10.5
percentage points lower probability of reportingwgood health than an individual born in
Austria. At the same time it has a 5.8 percentamet® higher probability of reporting good
health, a 4.0 percentage points higher probabilityeporting fair health, etc. (see Table 4).
The biggest marginal effects on general healthustatmong the control variables (in
descending order) are found for university gradsjatégh school graduates, and vocational
school graduates as compared to compulsory schaduagtes, having a temporary position,
having changed job within the last 12 months, bddogh abroad, and being divorced or

widowed as compared to being single.

The regression presented in column (2) of Tableo@des on the monetary aspect of
overtime. For the two groups of workers, who reeeasither full remuneration for all hours of

overtime or only remuneration for certain hours,significant effects are found. Thus, their
perception of their general health status resemiblas of non-overtime workers. For paid

overtime workers this result is in accordance witb derived hypothesis in Section 3. It
seems that the negative health effects that commgalith the reduced leisure time and a
potentially unhealthier lifestyle are counterbakhdy the increasing opportunity to consume
health-enhancing services. For unpaid overtimehiipothesis is a negative effect on health.
Indeed, this negative relationship for unpaid awestis found. Looking at the marginal

effects, unpaid overtime workers’ probability opogting the highest health category is 9.1

percentage points lower than that of non-overtimekers (see Table 5).

The estimation in column (3) of Table 3 looks & tkegularity aspect of overtime. Regularly
carried out overtime is not found to be significdntcontrast, erratically performed overtime
does have a significantly negative impact on hedlith fact, erratic overtime workers’
probability of reporting a very good general heathtus is 10.6 percentage points lower
compared to non-overtime workers (see Table 5)s Tésult was hypothesized based on the
findings of Greco & Roger (2003), who argued thadlividuals, who are faced with

uncertainty, exhibit a worse state of health. Iidirals confronted with erratic overtime find
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themselves in a situation of uncertainty. The faofauncertainty might however be only one
possible explanation. Furthermore, Greco & Rog808 did not derive their conclusion in
the context of “uncertainty as to when to do oweetiand how many hours to spend on it”.

Table 5: Marginal effects for the regressions (2) to (6)Table 3 for the overtime variable (in
percentage points)

Category

Variable Very poor Poor Fair Good Very good
(2) Only paid overtime -0.0 -0.1 -0.3 -0.6 1.0
(2) Paid+unpaid overtime 0.0 0.2 1.4 2.3 -4.0
(2) Only unpaid overtime*** 0.1 0.6 3.5 5.0 9.1
(3) Regular overtime 0.0 0.1 0.4 0.8 -1.3
(3) Erratic overtime*** 0.1 0.7 4.2 5.6 -10.6
(4) Low-extent 0.0 0.1 0.4 0.8 -1.3
(4) Medium-extent -0.0 -0.2 -1.4 -2.8 4.4
(4) High-extent 0.0 0.3 1.8 2.8 -4.9
(5) Regular & paid -0.0 -0.1 -0.4 -0.7 1.2
(5) Regular & paid+unpaid 0.0 0.2 1.0 1.8 -3.0
(5) Regular & unpaid 0.1 0.4 2.3 3.6 -6.3
(5) Erratic & paid -0.0 -0.0 -0.2 -0.3 0.5
(5) Erratic & paid+unpaid* 0.1 0.9 5.4 6.5 -12.8
(5) Erratic & unpaid*** 0.2 1.4 8.3 8.0 -17.9
(6) Low extent paid 0.0 0.3 1.9 3.0 -5.2
(6) Low extent paid+unpaid -0.0 -0.1 -0.3 -0.6 1.0
(6) Low extent unpaid 0.1 0.5 3.0 4.3 -7.8
(6) Medium extent paid -0.0 -0.3 -1.8 -3.7 5.7
(6) Medium extent paid+unpaid  -0.0 -0.1 -0.4 -0.7 1.1
(6) Medium extent unpaid -0.0 -0.0 -0.1 -0.3 0.4
(6) High extent paid 0.0 0.0 0.1 0.1 -0.2
(6) High extent paid+unpaid 0.0 0.3 2.0 3.1 -5.5
(6) High extent unpaid*** 0.2 1.2 7.2 7.6 -16.2

Note: Negative marginal effectsiiad

*p<0.1, *p<0.05 **p<0.01in the regrass (see Table 3);

The corresponding marginal effects for the contasiables for each regression are not shown in
this paper, because they are virtually identicah®ones in Table 4.

The regression results for the fourth dimensioortime - the temporal extent - are shown
in column (4) of Table 3. As explained before, ordgular overtime workers, who are found
to not differ from non-overtime workers in regressi(3), entered the three extent-dummy
variables. All three dummies representing low e{@nto 10 hours of overtime per month),
medium extent (11 to 24 hours), and high extent 28 more hours) of overtime are
insignificant. These findings partly confirm thesodts of Taris, et al. (2011), who suggested
that a moderate extent of overtime (less than Sshper week) does not pose a major risk to

workers’ health. Up to five hours per week wouldighly comprise the low and medium-
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extent dummy of this study. However, Taris, et (@011) noted that a higher extent of
overtime involves a health risk. The high extentndwy of this study cannot support this
previous finding (at a p-value of 0.17).

Having looked at the different dimensions of ovadi separately, it seems natural to
interrelate the different aspects in a final st€pis is done in the estimations shown in
column (5) and (6) of Table 3. The regularity ahd temuneration aspect are linked up with
each other in column (5). The combination of ecadly occurring and partially paid overtime
is found to have a significantly negative effectvasll as the combination of erratically
occurring and unpaid overtime. The probability afrisers claiming to be in a very good
health state is 12.8 percentage points lower ferféhmer group and 17.9 percentage points
lower for the latter group as compared to non-owert workers (see Table 5). The
combination of regular unpaid overtime only misge#§it upon a negative significance by a
narrow margin (p-value of 0.12). In column (6) tteenporal extent and the remuneration
aspect are being interrelated. Only the combinatibmnpaid overtime at a high extent is
significantly negative. Those workers’ probability stating to be in a very good state of

health is 16.2 percentage points lower than thabofovertime workers (see Table 5).

Sensitivity Analysis

One objection to the obtained results above isttltasample contains both full-time and part-
time workers. One could suspect that the heal#ceffof overtime are different for these two
groups and e.g. argue that part-time workers a® fpeone to health effects, because their
total number of working hours is in most cases Wwedlee number of contractual hours of full-
time workers. In order to address that issue aitbgtysanalysis is carried out, which repeats
the previous estimations (1) to (4) separatelyfitirtime workers and part-time workérs
The corresponding tables of the regression reg§li#tsle A1 and Table A3) and the marginal
effects (Table A2 and Table A4) can be found ingppendix.

Table Al and Table A3 reveal that for both full-irand part-time workers the pattern for the
different dimensions of overtime is identical te thull sample. That is to say that the estimate
for overtime is negative but insignificant. Unpaidertime is still the only manifestation of

the remuneration aspect that is significantly asted with adverse health, as is erratic
overtime in the regularity aspect. Lastly neithethe three extent dummies is significant for

13 The estimations (5) and (6) are omitted in thialgsis due to a too small sample size for part-tivoekers.
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both full-time and part-time workers. Thus, theadbéd results for the different dimensions

of overtime with the full sample seem to be robust.

Notable changes only emerge for the control vaembBeing the full-time working main
earner of the household is associated with a wetate of health (in three of the four
estimations), whereas health differences betwedtiie working separated or divorced
people and full-time working singles become indigant (see Table Al). Part-time working
women report a significantly better health thantqiane working men (see Table A3). The
probability of those females to state a very goedlth is 14.5 percentage points higher than
for males (see Table A4). Finally, temporarily eaygld part-time workers’ health is no
longer significantly different from permanently eloyed part-time workers’ health (see
Table A3).

Study limitations

The first and foremost limitation of this studytie cross-sectional setting in which the results
are produced. The fact that it is only possiblediate current — though to a certain degree
regularly recurring — incidence of overtime to emntrgeneral health status does not allow for
a causal interpretation of the effects of overtiomehealth. Statistics Austria does provide
yearly data of the EU-SILC from 2003 to 2007 butfantunately, it is not possible to connect

the observations of these years in order to cragianel and address this drawback. In fact,
Statistics Austria only provides 50% sub-samplesaith year’'s survey. For that reason it is
being cautioned that the representativeness ofl#neples is subject to a larger variation
(Statistik Austria, 2012). Consequently, any resuttay not be entirely indicative of the

Austrian population.

Apart from this threat to the external validity thife results, omitted confounding variables
pose a possible threat to the internal validitytios study. Unobserved time-invariant
variables, which influence both workers’ perceptioh health and predisposition to do
overtime, are a potential candidate for such alpmbFor instance, workers with certain
personality characteristics (e.g. high work-relagebition) might be more predisposed to do
overtime and at the same time perceive their hemlthifferent way than workers lacking that

characteristics.
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Another limitation of this study is the use of veggneral health measures. For those, the
overtime variable is suspect to be endogenous. ¥damed, the relationship between
overtime and chronic disease was indeed sufferio freverse causality. This was not the
case for general health status, but it is stilather crude measure. It would be desirable to
look in addition at more specific — both physiokmjiand psychological — health outcomes.
As previous research suggests, for those the hetidtbts of working overtime might be even
more pronounced than for overall health.

Furthermore, encompassing only five categoriesgieeral health status variable is itself
rather crude. As Table 1 has shown, most obsenafiall into the two highest categories.
More than 85 percent of all observations percdmedr thealth status as either being “good” or
“very good”. A scale from e.g. 1 to 10 would alldar more variation in the dependent

variable and might yield even clearer results.

The last concern pertains to the way informatiooualmvertime was elicited in the EU-SILC
guestionnaire. The preceding question of the quesggarding whether an individual works
overtime asks for how many hoyrser weekone is usually working disregarding any hours of
working overtime. The two questions following thesyor-no-question about overtime ask for
the number of paid and unpaid hours of overtpae month respectively. Even though the
survey interviews are carried out by means of &@imterviewers, it might lead to confusion
whether to state weekly or monthly hours of oveetifaor the two latter questions. Even if
only a small part of individuals stated weekly @ed of monthly hours of overtime, would it
bias the results involving the temporal extent deards or make them (as in this study)
insignificant. And finally, it simply seems to basger to report weekly overtime hours and

give a more precise account of them.

6. Conclusion

The aim of this paper was to study the health &ffe€ working overtime. Previous research
regarded overtime mainly as a one-dimensional qundehis paper demonstrated that this
one-dimensional representation of overtime is toede and that the multi-dimensional
character needs to be considered instead. Thusjdition to simply relating overtime to a

health measure, the remuneration (paid vs. unpéi@),regularity (regularly-recurring vs.
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erratically occurring), and the temporal extentMls. high extent) of overtime were the three

dimensions specifically focused upon.

The empirical analysis drew on data from the EUGHKor Austria for the year 2007. The
analysis showed that overtime is endogenous famtidisease and thus chronic disease was
an unsuitable measure to study the health outcofesefore, the empirical findings of this
study were solely based on general health statasvasasure of health. Somewhat contrary to
previous research, the first basic result was tltaimmediate relationship between health
status and overtime was found. However, a mordldétmok at the different dimensions did
reveal significantly adverse health effects. Unpaw@rtime was found to negatively affect
workers’ health, while both fully and partially pabvertime did not seem to do so. In a
similar manner, no significance was found for regyl recurring overtime, whereas
erratically occurring overtime was associated waithadverse health effect. The evidence for
a relation between the temporal extent of overtand health was weak. It was only the
combination of working unpaid overtime at a higheg (i.e. more than 25 hours per month)
that showed a distinctly detrimental effect on wessk general health status. Lastly, the
interrelation of the remuneration aspect and tlgulegity aspect indicated that erratically
occurring overtime has a significantly negativeseff if overtime is not paid for or if it is only
partially paid for.

The two main limitations of this study emerged froine fact that the estimation drew on
cross-sectional data. Relating current incidencevaritime to current general health status
did not allow for a causal interpretation of thesclébed health effects. Even though it was
possible to control for a wide range of demograaimd job-related variables, the existence of
omitted confounding variables could not be ruled ¢Gwture research has to address these
two limitations. Investigating the health effectsweorking overtime with panel data would
yield such causal effects and at least eradicaeptbblem of omitted confounding time-

invariant variables.

Since the Industrial Revolution, workers have biginting for better working conditions and
have managed to put forward the case for the ésaént of proper working standards, one
of which concerning the amount of working hoursfaft amount of weekly working hours
should allow workers to have sufficient time focogery and non-work related activities.

Nevertheless, working overtime is part of the wgekbutine for a large fraction of
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employees. In fact, the analyzed data showed thatapplies to almost one third of all
employees in Austria. One issue that generategat geal of concern is the remuneration of
overtime workers. Even though labor laws in 20Gjuneed that all hours of overtime of full-
time workers* had to be awarded with at least a 50% wage preniiumddition to the
standard wage rate, the occurrence of both parjelid and unpaid overtime is a fact. The
data revealed that 19% of overtime performing fiale workers received remuneration for
only a certain part of the total overtime hours arfdrther 23% did not receive any payments.
Thus, these figures indicated a rather weak comgdéiavith labor laws. An obvious policy
recommendation to put forward is stricter law eoéonent in order to curb the incidence of
unpaid overtime. The results of this paper sugtiedtemployees’ health is likely to benefit

from such actions.

14 Until the year 2007 part-time workers were nogielie for the 50% overtime premium. Instead, oveeti
hours of part-time workers had to be remuneratettieastandard wage rate. This changed in 2008. &xee
then all hours of overtime of part-time workers mbe at least awarded with a 25% overtime premium
(Wirtschaftskammer Osterreich, 2012).
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Appendix

Table Al: Results for general health status of full-time kews (for marginal
effects see Table A2)

Explanatory variable Q) (2) 3) (4)
Overtime -0.119
(0.090)
Only paid overtime -0.005
(0.110)
Paid+unpaid overtime -0.194
(0.159)
Only unpaid overtime -0.348
(0.157)**
Regular overtime -0.075
(0.095)
Erratic overtime -0.423
(0.182)**
Low-extent -0.070
(0.131)
Medium-extent 0.162
(0.155)
High-extent -0.219
(0.144)
Control variables
Sex (female) -0.094 -0.084 -0.093 -0.091
(0.099) (0.099) (0.099) (0.099)
Age -0.059 -0.058 -0.059 -0.058
(0.005)***  (0.005)*** (0.005)*** (0.005)***
Born abroad -0.357 -0.360 -0.348 -0.362
(0.128)***  (0.129)*** (0.129)*** (0.128)***
Vocational school 0.637 0.633 0.643 0.619
(0.151)***  (0.152)*** (0.152)*** (0.151)***
High school 1.238 1.249 1.237 1.230
(0.173)***  (0.173)*** (0.172)*** (0.172)***
University 1.561 1.568 1.554 1.533
(0.200)***  (0.200)***  (0.199)***  (0.200)***
Married/cohabiting 0.077 0.073 0.076 0.074
(0.119) (0.119) (0.119) (0.119)
Divorced/widowed -0.262 -0.276 -0.262 -0.265
(0.185) (0.186) (0.185) (0.185)
Main earner -0.178 -0.173 -0.177 -0.189
(0.107)* (0.107) (0.107)* (0.106)*
Temporary position 0.540 0.547 0.547 0.522
(0.158)***  (0.184)***  (0.183)*** (0.182)***
Job change -0.341 -0.322 -0.340 -0.339
(0.166)**  (0.168)* (0.166)**  (0.166)**
Superior 0.015 0.017 0.013 0.010
(0.092) (0.092) (0.092) (0.092)
Company size (10-49) -0.068  -0.064 -0.061 -0.086
(0.121) (0.122) (0.122) (0.122)
Company size (50+) -0.010 -0.016 -0.006 -0.031
(0.116) (0.116) (0.116) (0.116)
Constant 7.953 7.943 7.949 7.957

(0.245)***  (0.245)***  (0.244)***  (0.245)***
Threshold parameters
parameter 1 2.152 2.152 2.152 2.152
(0.155)***  (0.173)*** (0.173)*** (0.173)***
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Table Al (continued)

Explanatory variable 1) (2) 3) (4)
parameter 2 4.145 4.146 4.145 4,144
(0.078)***  (0.091)*** (0.091)*** (0.091)***
parameter 3 6.369 6.372 6.370 6.369
(0.080)***  (0.080)*** (0.081)*** (0.081)***
Number of observations 2330 2330 2330 2330
McFadden Pseudo’R 0.078 0.079 0.079 0.078
Prob (Chi-sqd) 0.000 0.000 0.000 0.000

Note: Robust standard errors in parentheses; 8@ <* p < 0.05, ** p < 0.01

Table A2: Marginal effects for the regressions with full-anworkers of Table Al (in
percentage points)

Category

Variable Very poor Poor Fair Good Very good
(1) Overtime 0.0 0.2 0.9 1.8 -3.0
(2) Only paid overtime 0.0 0.0 0.0 0.1 -0.1
(2) Paid+unpaid overtime 0.0 0.3 1.6 29 -4.8
(2) Only unpaid overtime** 0.1 0.5 3.0 4.9 -8.6
(3) Regular overtime 0.0 0.1 0.6 1.2 -1.9
(3) Erratic overtime** 0.1 0.7 3.8 5.8 -10.4
(4) Low-extent 0.0 0.1 0.6 1.1 -1.8
(4) Medium-extent -0.0 -0.2 -1.2 -2.6 4.1
(4) High-extent 0.0 0.3 1.8 3.2 -5.4
Sex (female) 0.0 0.1 0.7 15 -2.3
Agerr* 0.0 0.1 0.5 0.9 -1.5
Born abroad*** 0.1 0.6 3.1 5.1 -8.8
Vocational school*** -0.1 -0.9 -5.2 -9.6 15.8
High school*** -0.2 -1.2 -7.3 -20.6 29.3
University*** -0.2 -1.3 -8.0 -25.6 35.1
Married/cohabiting -0.0 -0.1 -0.6 -1.2 1.9
Divorced/widowed 0.1 0.4 2.2 3.8 -6.5
Main earner* 0.0 0.2 1.4 2.8 -4.4
Temporary position*** -0.1 -0.6 -3.6 -9.1 13.4
Job change** 0.1 0.5 3.0 4.8 -8.4
Superior -0.0 -0.0 -0.1 -0.2 0.4
Company size (10-49) 0.0 0.1 0.5 1.1 -1.7
Company size (50+) 0.0 0.0 0.1 0.2 -0.3

Note: Negative marginal effectsiiad

*p<0.1,* p<0.05 **p<0.01in the regrass (see Table Al)

The marginal effects of the control variables cgpnd to regression (1) of Table Al; The
marginal effects of the control variables for tegnessions (2) to (4) are virtually identical.
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Table A3: Results for general health status of part-timekexs (for marginal

effects see Table A4)

Explanatory variable Q) (2) 3) (4)
Overtime -0.222
(0.270)
Only paid overtime 0.327
(0.429)
Paid+unpaid overtime -0.347
(0.566)
Only unpaid overtime -0.728
(0.380)*
Regular overtime -0.116
(0.306)
Erratic overtime -0.817
(0.387)**
Low-extent -0.045
(0.392)
Medium-extent 0.029
(0.472)
High-extent -1.085
(1.078)
Control variables
Sex (female) 0.631 0.628 0.641 0.620
(0.282)**  (0.284)**  (0.283)**  (0.280)**
Age -0.054 -0.054 -0.054 -0.053
(0.010)***  (0.010)*** (0.010)*** (0.010)***
Born abroad -0.580 -0.587 -0.543 -0.572
(0.241)*  (0.243)**  (0.243)**  (0.244)**
Vocational school 0.556 0.539 0.546 0.573
(0.229)**  (0.231)**  (0.230)**  (0.229)**
High school 0.676 0.676 0.663 0.708
(0.294)**  (0.293)**  (0.294)**  (0.293)**
University 1.176 1.183 1.167 1.202
(0.290)***  (0.294)***  (0.292)***  (0.290)***
Married/cohabiting -0.063 -0.034 -0.057 -0.095
(0.280) (0.280) (0.280) (0.279)
Divorced/widowed -0.699 -0.635 -0.695 -0.721
(0.390)* (0.395) (0.392)* (0.387)*
Main earner 0.125 0.101 0.119 0.118
(0.213) (0.212) (0.212) (0.2112)
Temporary position 0.184 0.207 0.176 0.178
(0.343) (0.345) (0.343) (0.344)
Job change -0.860 -0.868 -0.867 -0.862
(0.313)*** (0.313)*** (0.315)*** (0.315)***
Superior -0.209 -0.195 -0.200 -0.219
(0.187) (0.187) (0.187) (0.186)
Company size (10-49) 0.047 0.044 0.039 0.028
(0.191) (0.191) (0.191) (0.192)
Company size (50+) 0.186 0.183 0.181 0.163
(0.201) (0.202) (0.201) (0.200)
Constant 8.029 8.045 8.011 8.027
(0.524)***  (0.525)*** (0.525)*** (0.518)***
Threshold parameters
parameter 1 2.224 2.221 2.223 2.222
(0.364)***  (0.365)*** (0.365)*** (0.364)***
parameter 2 4.815 4.813 4.809 4.813
(0.151)***  (0.152)***  (0.152)*** (0.151)***
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Table A3 (continued)

Explanatory variable 1) (2) 3) (4)
parameter 3 7.086 7.098 7.085 7.087
(0.140)***  (0.141)*** (0.141)*** (0.141)***
Number of observations 638 638 638 638
McFadden Pseudo’R 0.066 0.069 0.067 0.066
Prob (Chi-sqd) 0.000 0.000 0.000 0.000

Note: Robust standard errors in parentheses; 8@ <* p < 0.05, ** p < 0.01

Table A4: Marginal effects for the regressions with partdiworkers of Table A3 (in

percentage points)

Category

Variable Very poor Poor Fair Good Very good
(1) Overtime 0.0 0.2 2.3 2.7 -5.3
(2) Only paid overtime -0.0 -0.3 -2.9 -4.9 8.1
(2) Paid+unpaid overtime 0.1 0.4 3.8 3.9 -8.2
(2) Only unpaid overtime* 0.1 0.9 8.9 6.3 -16.3
(3) Regular overtime 0.0 0.1 1.2 15 -2.8
(3) Erratic overtime** 0.1 1.2 10.5 6.0 -17.8
(4) Low-extent 0.0 0.0 0.5 0.6 -1.1
(4) Medium-extent -0.0 -0.0 -0.3 -0.4 0.7
(4) High-extent 0.2 1.8 15.1 5.3 -22.4
Sex (female)** -0.1 -0.8 -7.4 -6.2 14.5
Age*** 0.0 0.1 0.5 0.7 -1.3
Born abroad** 0.1 0.7 6.7 6.0 -13.4
Vocational school** -0.1 -0.5 -5.6 -7.3 13.4
High school** -0.1 -0.5 -5.6 -10.5 16.7
University*** -0.1 -0.8 -8.8 -18.9 28.5
Married/cohabiting 0.0 0.1 0.6 0.9 -15
Divorced/widowed* 0.1 0.9 8.4 6.4 -15.8
Main earner -0.0 -0.1 -1.2 -1.7 3.1
Temporary position -0.1 -0.2 -1.7 -2.6 4.5
Job change*** 0.2 1.2 10.89 6.7 -18.9
Superior 0.0 0.2 2.0 2.7 -5.0
Company size (10-49) -0.0 -0.0 -0.5 -0.6 1.2
Company size (50+) -0.0 -0.2 -1.8 -2.6 4.5

Note: Negative marginal effectsiiad

*p<0.1,* p<0.05 ** p<0.01in the regrass (see Table A3)

The marginal effects of the control variables cgpand to regression (1) of Table A3; The
marginal effects of the control variables for tegnessions (2) to (4) are virtually identical.
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