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Abstract

Health is distributed unequally by occupation. Workers on a lower rung of the occupational ladder
report worse health, have a higher probability of disability and die earlier than workers higher up
the occupational hierarchy. Using a theoretical framework that unveils some of the potential
mechanisms underlying these disparities, three core insights emerge: (i) there is selection into
occupation on the basis of initial wealth, education, and health, (ii) there will be behavioural
responses to adverse working conditions, which can have compensating or reinforcing effects on
health, and (iii) workplace conditions increase health inequalities if workers with initially low
socioeconomic status choose harmful occupations and don’t offset detrimental health effects. We
provide empirical illustrations of these insights using data for the Netherlands and assess the
evidence available in the economics literature.
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Introduction

Health and mortality are distributed unequally by occupation (Marmot et al. 1999;
Mackenbach et al. 2008). For example, Davey-Smith et al. (1998) show that in the UK,
those in the highest occupational classes had a 70 percent lower mortality rate over a 21-year
period than those in the bottom occupational class. Not only mortality rates differ: Case and
Deaton (2005) find that in the US those employed in manual occupations self-report lower
health than those who work in professional occupations, and that their health declines more
rapidly with age. Van Kippersluis et al. (2010) similarly find that among working Dutch
males, health differences across manual and non-manual workers widen until around early
retirement age and decline thereafter. Does this evidence mean that lower skilled
occupations exert a higher health toll and thereby contribute to observed health disparities
by socioeconomic status (SES)?

In this chapter we review the literature on whether occupation affects health and, if so, to
what extent this contributes to socioeconomic inequalities in health. The discussion is
illustrated with descriptive evidence from the Netherlands, which provides an interesting
context in which there is a heated ongoing debate on whether certain ‘hard” occupations
should be exempted from a proposed rise in the statutory retirement age, and where it only
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recently became possible to link occupational information to administrative registers
containing mortality and disability figures. Our assessment of the literature is guided by a
theoretical framework, which indicates that it is vital to understand the association between
occupation and health along three dimensions.

First, it is unclear whether the strong and persistent association between occupation and
health derives from a direct, causal effect of occupation on health. Alternatively, the
association between occupation and health could stem from health enabling and/or limiting
factors that induce individuals to self-select into certain types of occupation. A third
possibility is that predetermined characteristics such as education or initial endowments
affect both occupation and health, implying that health inequalities by occupation are simply
a reflection of ‘deeper’ societal inequalities across socioeconomic groups. Even if a causal
effect of occupation on health is established, it is essential to understand which occupational
characteristics are most important in producing these health differentials. Is it simply the
manual aspect of the job in terms of hard physical labour, or are health differences mostly
caused by the psychosacial stressors, such as low job control and high work load? The
answers to these questions have implications for policies that aim to prolong working lives
and provide foundations for possible differentiation of the statutory retirement age on the
basis of individual occupational histories.

Second, individual choices are not made in isolation. Decisions regarding occupational
choice are made simultaneously with decisions regarding health investment and
consumption. Hence, workers may (partially) offset the occupation-related damage to their
health by investing in health, or may add to this health risk by engaging in unhealthy types
of consumption.

Third, given a heavily constrained occupational choice set, workers with worse endowments
may choose to “sell” part of their health by engaging in harmful occupations, in return for
higher earnings. If this health risk is not fully compensated, it implies that occupation could
exacerbate socioeconomic inequalities in health. If workers with poor endowments are more
likely to choose such harmful occupations and are not fully compensated financially, there is
scope for compensating labour market policies to offset health inequalities resulting from
“hard” occupations.

Our review suggests that the evidence on the causal impact of occupation on health — in
contrast to evidence on the association — is fairly thin. Identification of causal effects is
particularly hampered by the sheer difficulty of finding suitable sources of exogenous
variation in occupational and working conditions. Recent contributions do suggest that,
while health differences across occupations largely reflect health-based selection, at least
some part of the effect runs through physical working conditions affecting health outcomes,
thereby exacerbating socioeconomic inequalities in health.

The paper is organized as follows. In the next section we document patterns of occupation,
health and longevity in the Netherlands. In the third section we describe the basics of an
economic model of health behaviour across the life cycle which can help us understand
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occupational differences in health. In the penultimate section we review the scientific
evidence guided by the core insights derived from the theory. The final section concludes.

Patterns of association between occupation and health in the Netherlands

The association between occupation and self-reported health, as well as other measures of
morbidity, has been widely documented, both internationally, and for the Netherlands
(Kunst et al, 1990; Cavelaars et al, 1998; Mackenbach et al. 2008). There is some evidence
of an association between occupation and mortality (Kunst, et al, 1990), but less on the
association between occupation and the onset of disability (e.g. Currie and Madrian, 1999).
We add to this with evidence from the Netherlands, made possible through the recent linking
of surveys and administrative registers by Statistics Netherlands.

We use the Dutch Permanent Survey of Living Conditions (Dutch acronym POLS) which
has been linked to the registers since 1997. POLS is a repeated cross section survey which
includes questions on measures of self-assessed health (SAH) and a measure of type of
occupation based on the Dutch Standard Classification of Occupations (SBC, 1992). We use
observations of individuals in the years 1997 through 2006, 115,888 of whom report an
occupational title. The earliest cross-sections are much larger, with the first four years
accounting for 70 percent of observations.

We distinguish between five major occupational groups: elementary, low-level, mid-level,
high-level and university-level occupations (CBS, 2012). The 1992 SBC occupational
classification is based on the skill level that is required for each occupation.! Examples of
elementary occupations include conveyer belt workers or cleaners; low-level occupations
include lumberjacks, miners and construction workers; mid-level occupations include
foremen, building contractors or mechanics; high-level occupations include primary school
teachers, mid-level managers, and head nurses; university-level occupations include medical
doctors, accountants, and architects.2 We investigate the association between occupational
type and three measures of health. We find that workers in a “higher” type of occupation on
average report better health, are less likely to become disabled and live longer than workers
in lower ranked occupations.

Occupation and self-assessed health

In the survey years 1997 to 2001, respondents were asked to assess their health on a five-
point scale from poor to very good. We restrict the sample to working-age individuals
between 20 and 65 years old, which is the current legal retirement age. Figure 1 shows the
health self-reports, uncontrolled for age and gender, for workers in five occupational groups,
for those on disability benefits, and for those not working. Only a very small proportion of
people on disability benefits reports good health. People on disability benefits report worse
health than others who are not in paid employment. The figure shows that health status
monotonically improves with higher levels of occupation: 81 percent of elementary workers

1The idea here is to present associations of an occupational measure and health outcomes. While we acknowledge that this
classification is likely to pick up not just the effects of occupation, but additionally the effects of education and other individual
characteristics, similar issues would plague other classifications of occupation into e.g. blue and white collar jobs.

Due to changes in the coding procedure, 17,897 observations of occupational titles had to be excluded from the analyses
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report good or very good health as opposed to 90 percent of those in high-level and
university-level occupations

Figure 2 shows the proportion in good or very good health of individuals in the five
occupational groups at different ages. It is striking that already at age 25 marked differences
in health are observed across occupational groups. Since occupation is unlikely to have had
much of an effect on health already at that age, this strongly suggests that there is health-
related selection into occupations. The health disparities between occupational groups
increase with age, suggesting rapid health deterioration among workers in the lower
occupational groups, yet it should be kept in mind that these are not lifecycle profiles and
hence could reflect cohort effects, selective promotion between occupational groups,
selective mortality and other sources of confounding. The occupational health gradient by
age is somewhat steeper for men than for women (not shown).

Occupation and disability

In the Netherlands, people who become unable to work because of health reasons qualify for
a disability benefit. Using a linkage with longitudinal data from the Social Statistics File
(Dutch acronym SSB), we can follow up all workers aged 20 to 65 observed in the POLS
survey data to identify those moving into disability (until 2006). This allows analysis of the
duration until exit out of a disability-free spell and into disability of all individuals who
reported to be working at the time of the POLS survey. We take into account the left-
truncation resulting from the fact that we start to observe individuals at different ages and
we take into account right-censoring because of death, reaching the retirement age of 65 or
the fact that we observe disability only until 2006. We estimate a Cox proportional hazard
model of the duration until exit to disability. The base category is elementary work and the
likelihood of exiting into disability monotonically decreases with level of occupation.
Taking into account the 95 percent confidence intervals, individuals in low-level
occupations are between 17 and 33 percent less likely to exit into disability than elementary
workers at any age. Individuals in mid-level occupations are between 38 and 51 percent less
likely to exit to disability. For individuals in high-level occupations this is between 45 and
57 percent and for university-level occupations this is between 56 and 70 percent.

Figure 3 shows the proportion of the working population that survives disability-free until
the age of 65. At the age of 55, already 18 percent of elementary workers have exited to
disability while only 7 percent of university-level workers are receiving disability benefits.
Also very striking is the monotonicity of the gradient: with every step down the
occupational ladder, the risk of disability increases significantly. The survivor function
flattens after the age of sixty, most likely reflecting the increased likelihood of exiting the
labour force into early retirement instead of disability.

Occupation and mortality

Occupational disparities in health are also reflected by differential survival. While these
have been documented for many countries, hitherto they could not be examined for the
general Dutch population because of absence of mortality data by occupation. Linkage of
the POLS survey to the Cause of Death registry (Dutch acronym DO) enables analysis of the
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duration until death of individuals by occupational status. As for disability, our duration
analysis accounts for left-truncation and we also account for right censoring because we
observe mortality only until 2010.

Again, we estimate a Cox proportional hazard model of the duration until exit due to death.
At any age, individuals receiving disability benefits are more than twice as likely to die in
the period of observation compared to individuals who were in an elementary occupation
when they were observed in the POLS survey. In our sample, taking into account the 95
percent confidence intervals, individuals in low-level occupations are between 7 and 23
percent, those in mid-level occupations are between 20 and 32 percent, those in high-level
occupations are between 32 and 44 percent, and university-level occupation even between
45 and 57 percent less likely to die at any given age compared to elementary workers.

Figure 4 shows the estimated survival curves by occupation. It can be seen that, at the age of
65, more than 20 percent of individuals who were on disability benefits have passed away,
around 13 percent of elementary workers, and around 7 percent of university-level workers.
In the coming years, the legal retirement age in the Netherlands will be increased to 67. At
that age, and not taking into account any increase in life expectancy, 16 percent of
elementary workers will have passed away, as opposed to 8 percent of individuals in
university-level occupations. It is clear that both the probability of reaching retirement age,
as well as the survival chances beyond that age, decrease monotonically with lower
occupations.

All in all, the analysis confirms that in the Netherlands — as in many other industrialized
countries — patterns of morbidity, disability and mortality differ by occupation. Health and
survival prospects generally improve monotonically when moving up the occupational
ladder. This raises the question of the extent to which these disparities reflect selection of
healthier individuals into higher occupations, as opposed to these occupations offering a
health advantage. In the case that the differences do reflect a causal effect of occupation on
health, it is still of crucial importance to know to what extent this derives directly from the
physical or psychosocial working conditions or rather follows from different life styles
caused by occupation (e.g. through peer effects).

Theoretical framework

In this section, we present a theoretical framework based upon Grossman (1972), Case and
Deaton (2005) and Galama and Van Kippersluis (2010) (see also Galama and van
Kippersluis (this volume)), which represents choices of occupation, health investment, and
consumption levels. It should help us to better understand (a) the empirical patterns
observed in the previous section and (b) the evidence obtained so far in the wider literature.

Model formulation

The individual maximizes discounted lifetime utility, which depends on consumption ¢ and
health h in each period, by choosing a level of consumption, of health investment m, and of
physical and psychosocial occupational attributes in vector o, given his information set I
which includes all state variables at time t.

Res Econ Inequal. Author manuscript; available in PMC 2014 June 02.
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The individual faces a health and a budget constraint. In each period, health is determined by
permanent health p, the biological aging rate a, the history of idiosyncratic health shocks ,
and the history of health investments and occupational choices.

hivj=f(D,a1, ..., 845,01, Mgy M1, o, Myy§1,01,...,004j-1) (2)

Permanent, time-invariant health is a function of endowments p = g(e) and reflects
characteristics and circumstances that are stable over time, such as genetic predisposition for
certain illnesses. Health deteriorates with age and with exposure to harmful occupational
characteristics, but can be improved by health investments. Initial health is viewed as the
health level at the beginning of the working career, and it is determined by permanent
health, health depreciation due to age, and the effects of all past health shocks on current
health. The effect of the history of health shocks is typically smaller than the sum of these
health shocks.

Expenditures on consumption and health investment (at prices p; and py,) may not exceed
total earnings. Wages w depend on endowments, current health, and on the current level of
harmful workplace conditions, which can be chosen in each period. Current health and
endowments determine the maximum wage (the “‘wage frontier’) the individual can attain.
The wage can be increased by undertaking jobs with harmful workplace conditions that have
a deleterious impact on health, leading to health compensating wage differentials. There is
no initial wealth in this simple model, endowments take the form of human capital.

T T
Zkzl(pcck+pmmk) < Zk:1W(0k3hkve) 3)

The model emphasizes that the realization of lifetime utility depends on endowments, effort
and institutions. Endowments are characteristics of the individual that are not chosen by the
individual, like gender, race or genetic predisposition for learning, athletic ability or disease.
But individuals are also endowed with their family background. For example, later-life
outcomes may be determined by the level of education and income of the parents or by their
ability to raise children. Second, lifetime utility is determined by individual effort: e.g.
investment in health is costly but this type of effort is rewarded in terms of earnings
potential and future health. Similarly, working may be harmful to health, but work is
rewarded with earnings. Third, institutions determine how initial endowments and effort are
rewarded in terms of utility and they determine the parameters of the constraints. For
example, remedial teaching programs may reduce the importance of endowments while
payroll taxes reduce the rewards of endowments and effort in terms of earnings.
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Equilibrium conditions

If we make the simplifying assumption that the time preference rate is equal to the interest
rate, then, in each period, consumption and health investment are each chosen to equate the
respective marginal benefit and marginal cost represented by the conditions,

ou

96, =Apc  (4)

T Ohyyj |Oupyj o5 Owiyj|
Zj:1 amt 8ht+jﬂ +/\8ht+j —)\pm (5)

where ) is the “value’ (or shadow price) of lifetime wealth and the LHS of (5) distinguishes
the direct utility and indirect production benefits of health investment. These benefits
include the future returns to current health investment through earnings and the discounted
marginal utility of health in future periods.

The optimal level of harmful occupational characteristics is determined by

7 Ohiy; |Ousy; - Owpy;
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where the LHS represents the marginal return to entering an occupation that pays a wage
premium in compensation for health hazards imposed and the RHS is the marginal health
cost weighted by its direct and indirect consequences. The marginal costs include the effect
of current occupational damage on future health and consequently on future earnings.
Hence, there is an instantaneous wage benefit of harmful occupational attributes, yet future
wages and future utility will be lower due to lower future health.

Core insights and empirical evidence

The economic framework yields several insights that are relevant for the interpretation of
empirical evidence on occupation and health. In this section we discuss three core insights
and the extent to which the empirical evidence in the economics literature is in line with
them.

Selection and the estimation of causal effects

Individuals select into types of occupation on the basis of endowments, education, and
health. Initial endowments influence one’s health, but also one’s wage prospects, since the
marginal benefits of harmful occupational characteristics depend on endowments.

Ravesteijn et al. (2013a) describe that in the Netherlands, those in “higher ranked”
occupations are generally better educated. It is therefore important to account for all factors
that simultaneously influence both occupational choice and health outcomes if we want to
obtain estimates of the causal effects of occupation on health. Moreover, not only do
occupational characteristics affect health, but health may influence occupational choices.
Health, which is subject to shocks, co-determines the wage rate, and the marginal benefits of
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engaging in harmful occupations. In simple terms, health determines the type of occupation
one is able and willing to perform. Both unobserved heterogeneity and reverse causality
prevent us from making statements about a causal effect of occupation on health on the basis
of simple associations, such as those identified in US data by Case and Deaton (2005),
Cutler et al (2011) and Morefield et al. (2011).

Several recent papers have made an attempt to go beyond the description of the occupation-
health association and to estimate the health effects of occupation. Using an estimator that
partially allows for correlation of regressors with time invariant unobservables, Datta-Gupta
and Kristensen (2008) find that working in a satisfactory job environment improves self-
reported health and reduces limitations in activities of daily living (ADL) in Denmark,
France and Spain. Using data from 15 European countries, Cottini and Lucifora (2010) find
that adverse working conditions negatively affect mental health, with the largest effect due
to working at very high speed and tight deadlines, low job autonomy, and being involved in
complex tasks. They seek to address the potential problem of endogeneity of job conditions
by instrumenting working conditions with (i) occupational health and safety regulation by
country, and (ii) job control defined by industry and occupation. Both instruments are based
upon the idea that institutions or competition at an aggregate level are plausibly exogenous
to the working conditions in a particular firm. Estimates exploiting these instruments show
even larger effects of working conditions on mental health. Using Danish panel data with
detailed information on physical and psychosocial workplace conditions, as well as physical
and mental health, and allowing for correlated unobservable determinants of health,
lifestyles and work conditions, Cottini and Ghinetti (2011) find that bad working conditions
reduce especially mental health.3

Using US data and controlling for initial and lagged health using a random effects
specification to allow for time-invariant and time-varying factors that may affect both health
and occupation, Fletcher et al. (2011) find that physically demanding work has a strong
negative effect on self-rated health for white women but not for men and non-white women,
and that harsh environmental working conditions have a strong negative effect for young
men but not for young women.

On the basis of analysis of German panel data, and exploring several empirical panel data
approaches, Ravesteijn et al. (2013b) claim that 50 percent of the association between
physical workplace conditions and self-rated health is due to the causal effect on health,
while the remaining 50 percent reflects selection effects.

Compensating behaviours and clustering of occupational attributes

A second core insight from the theory is that choices are not made in isolation. An
individual simultaneously selects his occupation and investment in health. Health behaviour
may be adjusted in response to occupational choice, since the marginal benefits of health
investment depend on occupation, through the terms dhy.j/0my, and dwy.j/ohy.; from equation
(5). Note that the behavioural adjustment is different from the selection issue in terms of

3Limitations of the study are that it uses only two waves of the panel, fixed effects are not taken into account and there are no
exclusion restrictions, with non-linearity relied on for identification.
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timing. Ravesteijn et al. (2013a) describe that workers in lower occupations are more likely
to smoke and less likely to engage in physical exercise. If these smoking differences in
adolescence reflect different preferences across individuals which then lead to different
occupational choices, this is considered selection. In contrast, if workers in certain
occupations initiate smoking to cope with stress on the job or due to peer effects among
colleagues, then these are considered behavioural adjustments. Therefore, the total health
effect of a change in occupation is the sum of the direct effect of the occupational
characteristics on health, and the indirect effect on health behaviour. In the absence of
estimates of a full-fledged structural model — which inevitably requires strong functional
form assumptions and very detailed data — or an experimental setting, it is extremely
difficult to obtain an unbiased estimate of the direct effect since we only observe the total
effect after the behavioural response.

Choo and Denny (2006) claim on the basis of Canadian data that even though the health
effect of manual work is reduced by around 10 percent after controlling for health
behaviours, there seems to be a direct effect of occupation on health. Cutler et al. (2011)
similarly observe from US data that controlling for health behaviours reduces, but does not
eliminate, occupational differences in health. Kelly et al. (2011) claim to be the first to
estimate the causal impact of initial occupation on health behaviours. They find that entering
the labour market as a blue collar worker raises the probability of obesity by 4 percent and
of smoking by 3 percent. At least part of the observed health differences across occupational
groups would appear to arise from differences in health behaviour differences.

Each occupation is characterized by psychosocial and physical workplace conditions. It is
important to distinguish between the contributions of each of these attributes to health
outcomes. Occupations with heavy manual work duties may simultaneously be characterized
by low job control. Researchers should be careful in attributing certain health effects of an
occupation to a specific attribute if this characteristic is simultaneously associated with other
characteristics within occupational types.

In the Dutch POLS survey, individuals are asked to describe the characteristics of their jobs,
including physical exertion, inconvenient work postures, repetitive work movements, and
psychosocial aspects, such as time pressure and control over daily work activities. Table 3
shows clear gradients in both physical and psychosocial job characteristics favouring the
higher occupations. The only exception is working under time pressure, which is reported
more often among the higher-ranked occupations. There appears to be clustering of different
job characteristics that are potentially damaging to health in certain occupations.

Karasek (1979) defines job strain as the interaction effect between decision latitude and job
demands. Decision latitude refers to the degree to which a worker can influence his
workplace situation (job control). Job demands are simply stressors on the job. Karasek
argues that the combination of low decision latitude and high job demands is particularly
bad for health.

According to the effort-reward imbalance model (Siegrist 1996)4, it is imbalance between
job demands in terms of physical and psychosocial effort, on the one hand, and recognition/
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reward in terms of wages, esteem, job stability and career opportunities, on the other, that
leads to a negative impact on health. Bosma et al. (1998) compare the job demand-control
model of Karasek with the effort-reward imbalance model of Siegrist using data from the
Whitehall 11 study. They confirm that the imbalance between personal efforts and rewards
predicts higher risk of coronary heart disease. They also find that low job control in itself is
strongly related to heart disease, while job strain or more generally high job demands are
not.

The Whitehall 1 and Il studies by Marmot et al. (1984; 1991; 1997a; 1997b) brought the
concepts of “rank” and “social status” into the theory on psychosocial job demands. These
studies showed that male British civil servants in low employment grades suffered from
higher mortality and morbidity rates than their colleagues in high employment grades,
despite a great deal of homogeneity across the six employment grades. After ten years,
mortality for the highest employment grade was about one third of the mortality rate of the
lowest for a wide range of causes of death. Marmot and colleagues argue that differences in
health outcomes between civil servants of higher and lower rank are due primarily to
seniority in the employment hierarchy — rank. They show that low job control seems
important, yet they reject the Karasek hypothesis that high demand at work plays an
important role.

Case and Paxson (2011) confirm that entry grade and current occupational grade in
Whitehall are significantly related to self-assessed health, yet they show that the associations
are eliminated after controlling for future occupational grades. This suggests that
occupational grade may be more of a marker than a cause of poor health. Using first-
difference models, they find no association between current civil service grade and future
self-assessed health. In contrast, they do find a significant association between current self-
assessed health and future civil service grade. These findings support the health selection
hypothesis, rather than the hypothesis that social position in adulthood influences changes in
health status®.

Fletcher et al. (2011) combine information on physical requirements of work and
environmental work conditions identified in the in the Dictionary of Occupational Titles
(DOT) with U.S. panel data and find that both physical demands and harsh environmental
conditions harm self-reported health. Fletcher (2012) uses the DOT to construct a “bad job’
factor including ten adverse job conditions, including mostly physical job hazards and
perceived reward. While he finds that starting a career in a ‘bad job’ is detrimental for later
life self-reported health, he is unable to disentangle the individual contributions of the ten
job conditions. Ravesteijn et al. (2013b) find that the annual effect of a one standard
deviation increase of physical occupational demands is equal to the health deterioration
experienced in six months of aging for German workers. They find no evidence of a causal
effect of psychosocial workplace conditions on health.

4\e refer to Bakker and Demerouti (2007) for a complete overview and review of the two models and proposed alternatives.
A recent study by Anderson and Marmot (2012) does find evidence that promotion on the job reduces the risk of heart disease.
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In sum, there is little doubt that physical demands of a job matter for health. There is more
controversy surrounding the question whether and how psychosocial aspects of the job
matter for health.

Occupational characteristics and socioeconomic inequalities in health

The third insight from the theoretical model is that occupational choices may contribute to
socioeconomic inequalities in health. Agents with low endowments, for example in terms of
parental background and intelligence, have lower permanent health and lower earnings for
each choice of occupation. They may choose to “sell” part of their health capital — by
choosing harmful occupational attributes — to obtain an earnings bonus (Adam Smith, 1776;
see also Viscusi, 1978; 1979). Hence, the choice for a compensating wage differential may
be induced partly by initial endowments, and therefore represents a heavily constrained
choice.

This phenomenon could occur through multiple channels. First, since the marginal utility of
consumption is higher for low levels of consumption, marginal increases in consumption are
more attractive for agents with low endowments. Second, the marginal benefit of engaging
in harmful occupational characteristics increases in the value of lifetime wealth, ), as can be
seen in equation (6). The value of lifetime wealth is generally assumed to decrease with
more wealth (e.g. Galama and Van Kippersluis, 2010), such that those with low endowments
will have a higher value of lifetime wealth and hence higher marginal benefits for harmful
workplace conditions. Finally, Case and Deaton (2005) argue that the marginal benefit of
harmful job characteristics decrease with endowments and education, that is 32w/dode < 0,
since “professors, unlike construction workers, (...), get no increase in earnings by wearing
out their bodies more rapidly”. This would imply an additional reason for those with fewer
endowments to accept an unhealthy job.

The compensating wage premium historically was associated with a potentially dangerous
occupation requiring hard physical labour, e.g. mining, yet a modern-era variant is perhaps
an investment banker who depletes his health capital through high levels of job stress and
long working hours in exchange for a relatively high wage. Hence, the sign of 92w/dode may
depend on the actual type of workplace condition, e.g. plausibly negative for physical
demands, yet potentially positive for psychosocial stressors on the job.

The gradient between socioeconomic status and health becomes steeper if workers with a
lower socioeconomic status in terms of education, parental background, and financial wealth
are more likely to choose occupations with harmful workplace conditions, and if they don’t
fully offset these negative effects on health by making health investments. This implies that
workplace conditions could directly contribute to health inequalities.

In the epidemiological literature there have been numerous attempts to assess the
contribution of occupation to health inequalities by socioeconomic status. Typically, the
bivariate association between health and one particular socioeconomic indicator is
estimated, after which occupation or occupational characteristics are added to the regression
to assess how the association changes (e.g. Marmot et al. 1997; Borg and Kristensen, 2000).
These studies suggest a large role for occupation: for example, Borg and Kristensen estimate
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that as much as 59% of socioeconomic disparities can be attributed to occupation and the
work environment. Yet, simply adding occupation to a regression of health outcomes on
other socioeconomic indicators does not provide a reliable estimate of the contribution of
occupation to socioeconomic inequalities in health. Since occupation is ‘intervening’ in the
relationship between some other socioeconomic indicators and health, and occupation is
clearly endogenous, this provides a particular form of the “bad controls” problem (Angrist
and Pischke, 2009), that is elaborated upon in this context by Ravesteijn (2013). One
requires sources of exogenous variation in both the socioeconomic indicator (the regressor
of interest) and in occupation (the intervening control variable) in order to identify the
contribution of the latter to socioeconomic-related health inequality, which is obviously a
tall order.

Conclusion

There is a strong and persistent association between occupation and health. We have verified
that occupation is correlated with self-assessed health, risk of disability and longevity in the
Netherlands. For example, those in professional occupations are on average 63 percent less
likely to enter into disability, and 51 percent less likely to die at any given point in time,
when compared to those in elementary occupations.

While this evidence is often interpreted as indicating unfair health inequalities, a fully
informed normative policy response requires knowledge of why health is related to
occupation. We have sketched a theoretical model of choices with respect to occupation and
health. Three core insights emerge: (i) there is selection into occupation on basis of initial
endowments and health, (ii) there will be behavioural responses to adverse working
conditions, which can be compensating in the form of health investment, or worsening in
terms of unhealthy behaviours, and (iii) workplace conditions increase health inequalities if
workers with initially low socioeconomic status choose harmful occupations and do not
offset detrimental health effects.

Guided by these insights, four main conclusions emerge from our review of the evidence.
First, while health inequalities across occupational largely reflect health-related selection
into occupations, recent evidence suggests that there also exists a causal effect of occupation
on health, that mainly derives from physical work conditions. We believe future research
should go beyond the unravelling of (partial) associations to unveil the underlying causal
health effects of job conditions. While the panel-data approaches are promising, an
alternative would be to look for exogenous variation in occupational characteristics that
might be obtained from changes in regulation, unanticipated firm downsizing, or plant
closures.

Second, observed health outcomes across occupational groups may be the result from a
behavioural response to changing job conditions rather than the direct effects of
occupational characteristics. It is known that health behaviours differ across occupational
groups — in the Netherlands close to 50 percent of workers in elementary occupations smoke
versus just over 20 percent in university-level occupations. There is some evidence that at
least part of these differences in health behaviours is caused by (first) occupation (Kelly et
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al. 2011). Future research should focus on disentangling the direct effects of occupation and
the indirect effects resulting from behavioural response, which is crucial for policy purposes.

Third, research should attempt to separate the contributions of the various physical and
psychosocial aspects of work places. While there is convincing evidence both from the
epidemiological literature (e.g. Bernard, 1997) and the economic literature (Fletcher et al.
2011; Ravesteijn et al. 2013b) that physical characteristics of occupations impact on health,
there is more controversy on the impact of psychosocial aspects. Since adverse physical and
psychosocial job conditions tend to be clustered, much remains to be learned on their
relative contributions.

Finally, more effort should be devoted to establishing the cumulative effects of occupation
on health, and the extent to which occupation contributes to the association between
(childhood) socioeconomic status and health. This is the most challenging, but potentially
also the most rewarding item on the research agenda. Improved understanding of the
interrelation between (childhood) SES, occupation, and health is not only helpful for
addressing SES-health inequalities, but is equally important in guiding policy choices
regarding the regulation of occupational safety and regarding premature labour market exits
for health reasons.
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Fig. 1.
Self-assessed health by disability, employment and occupation (Netherlands POLS surveys
1997-2006)
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Fig. 2.

Proportion of workers in good or very good health by occupation and age (Netherlands

POLS surveys 1997-2006)
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Fig. 3.

Survival until exit to disability by occupation. Cox proportional hazard model (Netherlands,
POLS surveys and SSB follow-up until 2006)
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Fig. 4.
Survival until exit to death by employment and occupation, Cox proportional hazard model.

(Netherlands POLS surveys 1997-2006 and cause-of-death follow-up until 2010)
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