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ABSTRACT

Low socioeconomic position increases the risk of poor health. Although the
long-term goal of Finnish health policy has been to reduce the health
inequalities between socioeconomic groups, Finland still has large
socioeconomic mortality differences compared to many other Western
countries. These health inequalities and their determinants have a long
research tradition at occupational class level. Previous studies have shown that
high-mortality occupations are mostly manual, but there is also variation
within manual occupations. By studying the differences by more detailed
occupations, we can more accurately identify the risk groups and factors that
affect high mortality.

In certain occupations, some of the high mortality may reflect more general
socioeconomic differences. High mortality may also be related to differences
in health behaviour, such as risky alcohol behaviour and the use of health care
services. The use of health care services is affected by supply and demand
factors, which in turn are related to health status and sociodemographic
characteristics.

In order to reduce inequalities in mortality, it is important to study the
determinants of high mortality in different manual occupations. Knowledge of
the determinants in a specific occupation helps target effective preventive
measures. The aim of this study was to identify specific manual occupations
with high mortality and to examine whether the contributions of
socioeconomic and occupational factors to mortality differ in these
occupations. We also examined the role of alcohol-related mortality in the
excess mortality in these occupations, and the use of outpatient and inpatient
health services by occupational groups. The mortality of seafarers in
comparison to all other employees was explored in more detail.

The study was based on longitudinal, individual-level, register-based data.
In Sub-studies I-III, the study population consisted of all employees in
Finland at the end of 2000. The follow-up period for mortality was 2001—
2013/2015. In the fourth sub-study, which examined health care service use,
the study population included all employees living in the city of Oulu. Cox
proportional hazard models, negative binomial models, and logistic regression
models were used in the analyses.

Men had 31 and women 11 manual occupations with high mortality
(standardized mortality ratio >120) in comparison to all employees. High-
mortality occupations were from every field, such as clerks, service workers,
craft and metal workers, plant and machine operators, and elementary
occupations.

High mortality in manual occupations was largely explained by education,
income, unemployment, and industry. However, the magnitude varied in
these occupations. In most of them, high mortality was partly explained by the



abovementioned characteristics, in some even fully explained, whereas in
some male occupations, mortality rate even increased after the adjustments.
Contrary to what might have been assumed, high income did not always
protect from high mortality. An example of such an occupation is male
seafarers. The manual occupations in which excess mortality remained after
adjusting for socioeconomic and occupational factors were from several fields.

Almost all high-mortality manual occupations also had high mortality rates
of both alcohol-related and non-alcohol-related deaths. Alcohol-related
mortality mostly increased the total excess mortality among high-mortality
manual occupations, but these deaths alone did not explain the differences in
mortality from all employees. Similar findings regarding alcohol and smoking-
related causes were made among seafarers. In some occupations with various
physical and chemical risks, alcohol-related harms seemed to outweigh other
major risks in the field. On the other hand, the contribution of alcohol-related
deaths to total mortality in occupations with several alcohol-related risk
factors was not necessarily so great.

The use of health care services by all employees was examined. Typically,
manual workers made a higher number of outpatient visits to health care and
non-manual occupations a lower number of visits than all employees. The
gradient by occupational class was similar to that by mortality.
Sociodemographic factors and health status did not explain the differences.
Outpatient services are mainly well targeted, due to their higher use by high-
mortality occupations. However, the use of services by manual occupations
does not seem to be sufficient, as they still have a higher mortality rate. Some
occupations differed from the gradient, indicating that the use of health care
services seems to be affected not only by occupational hazards, but also by
differences in disease identification, knowledge and attitudes towards health
care, and access to occupational health services. The differences in inpatient
care services were smaller than those in outpatient care. Occupation seems to
have less effect on more serious illnesses.

This study provides new information on the social determinants of high
mortality among manual occupations and the use of health care services by
detailed occupation. In addition to broader socioeconomic characteristics,
occupation is an important factor for understanding health inequalities.

Policy actions should focus on the high-mortality manual occupations
identified in this study. Occupations in which socioeconomic and occupational
characteristics did not explain the high mortality need special attention.
Improving physical and mental working conditions would diminish not only
alcohol-related but also other mortality. Health check-ups could be increased
in occupations that have several known risk factors. The importance of health
care services could also be emphasized to managers in companies that operate
in risky sectors.



TIVISTELMA

Matala sosioekonominen asema on yhteydessa huonompaan terveydentilaan.
Vaikka Suomen terveyspolitiikan tavoitteena on pitkddn ollut
sosioekonomisten  ryhmien  vilisten terveyserojen kaventaminen,
sosioekonomiset kuolleisuuserot ovat Suomessa suuret useimpiin muihin
lansimaihin verrattuna. Ammattiluokkien vilisten sosioekonomisten
terveyserojen ja niihin vaikuttavien tekijoiden tutkimuksella on pitkit
perinteet. Korkean kuolleisuuden ammatit ovat enimmikseen
tyontekijdammatteja, mutta myos tyontekijaammattien valilld on vaihtelua
kuolleisuudessa. Ammattien vilisida eroja tutkimalla voidaan tarkemmin
paikantaa korkean kuolleisuuden riskiryhmit ja tutkia niihin vaikuttavia
tekijoita.

Korkeaan kuolleisuuteen yhteydessa olevat tekijit voivat olla erilaisia eri
tyontekijaammateissa. Huomattava osa ammatin korkeasta kuolleisuudesta
saattaa heijastaa yleisempid sosioekonomisia eroja tai liittyd eroihin
terveyskayttaytymisessd,  esimerkiksi ~ alkoholin  kaytossd.  Myos
terveyspalvelujen kayton eroilla voi olla vaikutusta. Terveyspalvelujen
kayttoon vaikuttavat terveydentila ja sosiodemografiset tekijat, jotka ovat
yhteydessd terveyspalveluiden kayttoon vaikuttaviin  tarjonta- ja

Kuolleisuuden eriarvoisuuden vihentdmiseksi on tiarkedd tutkia korkeaan
kuolleisuuteen yhteydessi olevia tekijoita eri tyontekijiammateissa. Se auttaa
ehkédisevien toimenpiteiden kohdentamisessa. Taméin tutkimuksen
tavoitteena oli tunnistaa ne tyontekijaammatit, joissa kuolleisuus on korkeaa,
ja selvittad, onko ndiden ammattien vililld eroja siind, miten sosioekonomiset
tekijat ja toimiala selittavat ammatin korkeaa kuolleisuutta. Tutkin myos,
millainen oli alkoholikuolleisuuden vaikutus ylikuolleisuuteen néissa
ammateissa. Lisdksi tutkin ammattien vilisid eroja avo- ja
laitosterveyspalvelujen kaytossa. Tarkastelin tarkemmin myo6s
merenkulkijoiden kuolleisuutta.

Tutkimusaineistoina kaytettiin pitkittaisid yksilotason rekisteriaineistoja.
Osatutkimuksissa  I-III  tutkimusvdestd koostui kaikista Suomen
palkansaajista vuoden 2000 lopussa. Kuolleisuuden seurantajakso oli 2001—
2013/2015.  Neljannessi,  terveydenhuollon  palveluiden  kaytt6a
tarkastelevassa osatutkimuksessa tutkimusviesto sisdlsi kaikki Oulussa
asuvat palkansaajat. Menetelmina kéytettiin Coxin suhteellisen vaaran mallia,
negatiivista binomimallia ja logistista regressiomallia.

Tutkimuksessa havaittiin miehilld 31 ja naisilla 11 korkean kuolleisuuden
verrattuna). Korkean kuolleisuuden ammatit olivat kaikilta aloilta, kuten
toimistotyontekijoita, palvelutyontekijoitd, rakennus- ja metallityontekijoita,
prosessi- ja kuljetustyontekijoitd seka erikoistumattomia tyontekijoita.



Tyontekijaammattien korkeasta kuolleisuudesta suuri osa selittyi
koulutuksen, tulojen, tyottomyyden ja toimialan vakioinnilla. Vakioinnin
vaikutusten suuruus kuitenkin vaihteli ammattien vilill3, ja kuolleisuudessa
oli suuria eroja tyontekijiammattien valilldi my6s nididen muuttujien
huomioimisen jilkeen. Toisin kuin voisi olettaa, korkeat tulot eivit aina
suojanneet korkealta kuolleisuudelta. Yksi esimerkki tdstd oli miespuoliset
merenkulkijat. Tyontekijaammatit, joissa kuolleisuus pysyi korkeana
sosioekonomisten tekijoiden ja toimialan vakioinnin jalkeenkin, olivat usealta
eri alalta.

Alkoholikuolleisuus oli korkeaa lihes kaikissa korkean kuolleisuuden
tyontekijiammateissa.  Kuolleisuus oli korkeaa my6s alkoholiin
liittymattomissd  syissd.  Alkoholikuolleisuus  kasvatti  kuolleisuutta
useimmissa korkean kuolleisuuden tyontekijiammateissa, mutta selitti vain
havaintoja alkoholiin ja tupakointiin liittyvista syista tehtiin merenkulkijoilta.
Joissakin ammateissa alkoholiin liittyvat haitat nayttdisivat ylittdvan alan
muut riskit. Toisaalta ammateissa, joissa oli paljon alkoholin kdyttoon liittyvia
riskitekijoitd, alkoholikuolleisuuden vaikutus kokonaiskuolleisuuteen ei
valttdmatta ollutkaan suuri.

Terveyspalveluiden  kayttod  tarkasteltiin = kaikilla  palkansaajilla.
Tyontekij6illd oli enemméin ja asiantuntijoilla vdhemméan kaynteja
avoterveydenhoidossa kaikkiin palkansaajiin verrattuna. Sosiodemografiset
tekijit ja terveydentila eivdt selittineet ammattien vilisia eroja.
Avoterveydenhoitopalveluiden kiytto oli yleisempia korkean kuolleisuuden
ammateissa. Vaikka palvelut nayttaviat kohdentuvan padosin hyvin, korkean
kuolleisuuden tyontekijaammateissa palveluiden kaytto ei vaikuta riittavalta.
Jotkut ammatit kuitenkin  poikkesivat tdstd yleisestd linjasta.
Terveyspalvelujen kayttoon nayttavat vaikuttavan paitsi ammatin riskit, myos
erot esimerkiksi sairauksien tunnistamisessa, terveydenhuoltoon liittyvissa
tiedoissa ja asenteissa sekid tyGterveyshuollon kattavuudessa. Ammattien
viliset erot laitoshoitojaksoissa olivat pienempia kuin avoterveydenhuollossa.

Tami tutkimus tuottaa uutta tietoa tyontekijaammattien korkeaan
kuolleisuuteen ja ammattien terveyspalveluiden kaytt6on yhteydessa olevista
tekijoistd tarkalla ammattijaottelulla. Laajempien sosioekonomisten
tekijoiden lisdksi ammatti on tidrked osa terveyden eriarvoisuuden
ymmartamisessa.

Terveyseroja kaventavien toimenpiteiden tulisi kohdentua aiempaa
enemman téssd tutkimuksessa tunnistettuihin korkean kuolleisuuden
tyontekijdammatteihin. Ammatit, joissa sosioekonomiset ja ammattiin
liittyvat tekijat eivat selittineet korkeaa kuolleisuutta, vaativat erityista
huomiota. Fyysisten ja psyykkisten tytolojen parantaminen alentaisi paitsi
alkoholikuolleisuutta my6s muuta kuolleisuutta. Terveystarkastuksia
voitaisiin lisdtd ammateissa, joissa tiedetddn olevan useita riskitekijoita.
Riskialoilla toimiville tyOnantajille tulisi korostaa terveydenhuollon
hyodyllisyyttd myos tyonantajan nikokulmasta.
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1 INTRODUCTION

People are in unequal positions in the face of death. It is well known that a low
socioeconomic position (SEP), whether it is measured by occupational class,
education, or income, increases the risk of death (Townsend & Davidson 1982;
Maclntyre 1997; Mackenbach et al. 2008; Valkonen et al. 1990; Martikainen
et al. 2001). For decades, the goal of Finnish health policy has been to reduce
the health inequalities in socioeconomic groups, but socioeconomic mortality
differences remain large in Finland (Mackenbach et al. 2019A).

Occupational classes can be divided into, for example, upper and lower
non-manual workers and manual workers. Manual workers have higher
mortality than non-manual workers. In 2001-2007 in Finland, manual
workers’ mortality rate per 100 000 was 358 among men and 152 among
women, which was 58% higher among men and 21% higher among women
than among non-manual workers (Pensola et al. 2012).

Studying these differences by detailed occupation could provide a more
comprehensive picture of mortality inequalities. Several studies have found
mortality differences between occupations that are termed manual
occupations (Notkola et al. 1995; Pensola et al. 2012; SCB 2014; Rinne et al.
2018; Van den Borre 2018; Katikireddi et al. 2017). Although occupational
safety has improved in many occupations, work environments still differ in
terms of health risks such as occupational injury, exposure to toxic substances,
and physical and mental job strain (Louhelainen et al. 2017; Montano 2014;
TVK 2021; Raversteijn et al. 2017). As working conditions and occupational
structures change over time, research occasionally needs to be repeated.

High mortality in an occupation may also be affected by risk factors other
than strictly work-related ones. The factors contributing to high mortality may
differ by occupation. A considerable part of high mortality in detailed manual
occupations may reflect more general socioeconomic differences such as
education or income. High mortality may also be related to differences in
health behaviour. Alcohol consumption plays a major role in the formation of
socioeconomic health inequalities. One preventive factor is health care use.
Use of health care services is affected by health-related and sociodemographic
factors, which in turn are related to supply and demand factors. However, few
studies have focused on health care differences on a detailed occupation level.

Seafarers are an example of an occupation with exceptional working
environment, several risk factors and historically high mortality. Studying
seafarers’ high mortality in more detailed by seafaring occupation and causes
of death might help to find out prevention targets to lower their mortality.

15



Introduction

Examining specific occupations can help more accurately identify the risk
groups and factors that lead to high mortality. If high mortality could be
located in only specific occupations, this would have more implications than if
high mortality was in all manual occupations. To target effective prevention
measures and thereby reduce mortality inequalities, it is important to study
the determinants of high mortality in different manual occupations.
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2 CONCEPTUAL FRAMEWORK OF THE
STUDY

2.1 OCCUPATIONAL CLASS AND OCCUPATION

Occupational-based social class is one the key measures of SEP. SEP describes
a person’s role in society. The most commonly used SEP indicators are
education, occupational-based social class, and income. Occupation is one of
the determinants of SEP as it defines an occupational-based social class. It is
acquired via education and provides income. Occupation is thus partly
determined by education and in turn largely determines income. Occupation
reflects individual characteristics such as personality, ambition, and lifestyle.
Occupations differ in terms of prestige, qualifications, and rewards.
Occupation reflects experiences and exposures in adulthood to, for example,
work-related factors such as physical and chemical hazards, autonomy, and
work stress. It affects with whom we have social interactions. (Fujishiro et al.
2010.)

Occupation is considered central to society’s stratification (Krueger &
Burgard 2011). Social stratification can be defined as the structural
inequalities between different groupings of people. Even the classical
sociology theorists were interested in occupational division. According to
Marx, the two main classes were those who owned the means of production
(capitalists) and those who did not (proletariat). The division was based on
only economic factors. Weber's approach broadened the division to skills and
prestige, which partly varied independently of class divisions. Instead of class,
Weber uses the term status, which gives room for subjective evaluation.
Bourdieu extended the definition of class, adding the concept of cultural
capital. It refers to the behaviour, skills, tastes and preferences that one
acquires through being part of a particular social class. (Wright 2005.)
Although the view in this study is broader than that of Marx, I use the term
occupational class for broader classification and divide it into more detailed
occupations. I assume differences also exist between occupations within
different classes.

There are multiple ways to measure occupation and occupation-based
socioeconomic class. However, there is no clear structure or agreement on how
to organize occupations on the basis of social classifications. In social science,
many different measures have been used, often linked with mainstream
sociological theories and concepts (Connelly et al. 2016). The
operationalization of occupational classification has been widely discussed in
the field of stratification studies. Three different approaches exist.

The most commonly used approach in sociological and health research is
the social class scheme (Connelly et al. 2016) or big class world (Weeden &
Grusky 2012), in which occupational classes are categorized on the basis of
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multiple characteristics such as the skill levels of occupations, and entry into
these is partly dependent on education. The classifications usually have 3—11
categories, which are not necessarily hierarchical. They are considered to
share some similarities, such as levels of income, work situation, values, and
lifestyles. The low degree of homogeneity within these classes has been
criticized. (Connelly et al. 2016; Weeden & Grusky 2012.)

The second approach is referred to as either social stratification scales
(Connelly et al. 2016) or the gradational world (Weeden & Grusky 2012). In
this system, occupations are classified on a continuous scale, based on
prestige, status, education, or income (Krueger & Burgard 2011). This
approach, however, is criticized as highly stylized and incomplete (Weeden &
Grusky 2012).

In the third approach, micro class, big occupational classes are divided into
a much larger number of classes — occupations. These detailed groups are
regarded as more homogenous than the larger classes, as they consist of
individuals with the same level of education, income, and occupational
hazards. People may already share the same beliefs, attitudes, and lifestyles
when they enter into an occupation. These may be reinforced by daily
interaction with each other and by sharing the same work environment.
(Weeden & Grusky 2012.) According to Connelly et al. (2016) it is a ‘lesser
known but intellectually innovative approach’. The main advantage of this
approach is that analysis on such a detailed level may reveal differences within
the big classes. Critics of the micro class approach claim that first, it ignores
what occupations within a class have in common and concentrates on their
particularities; and second, micro classes are highly specific to time and place
(Erikson et al. 2012). Detailed occupations may also be heterogenous,
although some occupations are more homogenous and institutionalized than
others (Connelly et al. 2016). In social stratification and mobility studies,
Erikson et al. (2012) regard big classes as dominant and real enough, but they
agree that the micro class approach can provide useful knowledge on other
outcomes and supplement big class analysis. As a solution, Weeden and
Grusky (2012) proposed using the big class and micro class approaches
simultaneously.

2.2 DETERMINANTS AFFECTING MORTALITY BY
OCCUPATION

The association between health and occupation is complex because occupation
can be a source of both health-enhancing resources and health damaging
hazards (Adler & Newman, 2002). However, employment, even with some
work-related risks, is often more beneficial to health than involuntarily being
outside work life (Gullberg & Véger6 1996).

The social determinants of mortality differences by occupation,
occupational class and SEP can be divided into different explanations. This
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study focuses on the contribution of other socioeconomic factors and lifestyle
to the mortality differences between occupations, but I briefly also introduce
some other explanations. The determinants of mortality differences have been
written in more detail elsewhere (for example Mackenbach 2019; Laaksonen
& Silventoinen 2011).

2.21 MATERIALISTS OR STRUCTURAL EXPLANATIONS

The material aspects of living conditions in childhood and adulthood that are
associated with SEP influence health inequalities. Poverty may lead to a lack
of access to items that are regarded necessary for a decent life and that increase
the risk of death. Material aspects also include the conditions under which
people live: the quality and location of housing, conditions in the
neighbourhood such as safety, social capital, and recreational opportunities.
(Laaksonen 2011.)

Naturally, occupation is strongly linked to working conditions. Chemical,
physical, and biological hazards affect mortality in specific occupations. Much
research has been conducted on mortality attributable to work or on
occupational hazards (Krueger & Burgard 2011). The research tradition
focuses on the effects of working conditions, most often on physical risks
(Krueger & Burgard 2011). Adler & Newman (2002) supposed that the health
effects of social environments may be even more important than those of
physical environments, but there seems to be no consensus on their effects
(Lahelma & Rahkonen 2017; Mackenbach 2019). Psychosocial factors can be
divided into work-related and non-work-related. Stress can affect health both
directly through physiological variables and indirectly through risky health
behaviour (Mackenbach 2019). The most well-known model is the job strain
model by Karasek (1979) and its extension (Johnson & Hall 1988), and the
effort-reward imbalance model (Siegrist 1996).

Not only a person’s current occupation influences health. Other
socioeconomic factors such as education and income, can also affect mortality.
Occupational differences may thus be due to other socioeconomic factors that
contribute to mortality. Individuals in different occupational classes — but also
occupations on the same skill level — can differ in terms of education and
income. (Mackenbach 2019; Adler & Newman 2002; Lahelma et al. 2004.)
These three dimensions of socioeconomic status represent different, but often
interrelated dimensions of an individual’s SEP (Lahelma et al. 2004; Hoffman
et al. 2019). According to Hoffman et al. (2019) ‘education can be understood
as input to, occupational class as the position in, and income as output of the
labour market’.

Education is normally acquired by early adulthood and therefore reflects
experiences in childhood. It provides formal qualifications for occupations and
is closely tied to work opportunities. It also provides knowledge, skills, and
other non-material resources. Education captures differences in tastes,
attitudes, and preferences. It increases sense of control. (Lahelma et al. 2004;
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Lahelma & Rahkonen 2011; Hoffman et al. 2019.) On average, better-educated
people have a better knowledge of their own health and the factors that affect
it (Teperi & Keskimaki 2007). An educated person may also be more aware of
the possibilities of the health care system, better able to navigate the system
and negotiate with health care personnel (Roos & Mustard 1997).

Income contributes to material living conditions and purchasing power. It
provides better resources to control one’s circumstances, examples of which
are housing, food, and the ability to avoid environmental hazards and pay for
health care services. It offers the opportunity for health-promoting lifestyles
and security. If living conditions are harsh, many immediate practical
concerns may override the active and careful promotion of one's own health,
including the adequate use of health care services. (Teperi & Keskiméaki 2007.)

Occupation also affects the probability of becoming unemployed. The
transition to inactivity can adversely affect living conditions and increase
health risks through loss of income, social networks, health care coverage, and
changes in health behaviour and coping styles (Roelfs et al. 2011). In addition,
family type and marital status are also associated with health (Robards et al.
2021). Those who do not live alone may have better access to social,
instrumental, and material support (Robards et al. 2021). Moreover, divorce
and the death of a spouse are stressful life events.

2.2.2 HEALTH BEHAVIOUR

Differences in health behaviour is another possible determinant of the health
inequalities between occupations. Health behaviour may be differently
distributed across occupational classes and occupations. People in the same
occupation may have similar health behaviours, as these are influenced not
only by individual factors but also by environmental factors.

Health behaviours are influenced by many factors partly related to
occupation such as psychosocial stress, health literacy, problem-solving skills,
sense of control, financial resources, and social support (Pampel et al. 2010).
Most adults spend most of their waking time at work, in occupations which in
turn are deeply institutionalized: occupational cultures tend to develop in and
reflect the environments they occupy. In other words, these occupational
cultures are then affected by and affect health behaviours such as alcohol
consumption, smoking, diet, physical activity, the use of health care services,
and other lifestyle habits (Weeden & Grusky 2012; Ames & Janes 1992; San
Jose et al. 2000). Occupational culture is likely to affect whether one responds
to work-related stress through risky health behaviour. Occupational culture
can change, attenuate, or reinforce an individual’s behaviour (Weeden &
Grusky 2012). It is thus reasonable to assume that occupational health
inequalities may to some extent be due to differences in health behaviour.

Smoking is linked to many cancers (Pukkala et al. 2009) and accounts for
a substantial part of socioeconomic health inequalities (Mackenbach et al.
2019B). Work-related factors such as cafeteria selection, access to food
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storage, and the frequency and duration of meal breaks may affect diet.
Occupational differences in working hours or occupational physical activity
affect leisure-time physical activity (Kirk & Rhodes 2011). Both diet and
physical activity have on impact on obesity.

Alcohol consumption is a special case of the above-mentioned health
behaviours and an important cause of health inequalities. Heavy drinking is
related to many diseases, both chronic and acute, such as stroke, liver
cirrhosis, and upper respiratory and digestive cancer. It also increases the risk
of accidents and suicide. (Rehm et al. 2010; Poikolainen 1995.)

Even though health behaviours are regarded as voluntary behaviours,
occupational differences in excessive alcohol consumption are a question of
inequality, because many factors beyond a person's own influence can
predispose them to choosing health-endangering habits. Alcohol-related
behaviours are assumed to consist of a combination of biological,
psychological, and social factors. The price and availability of alcohol generally
contribute to its misuse, as do specific workplace factors. According to the
earlier theory of Plant (1979), the following work-related factors may
contribute to alcohol risks in occupations: the availability of alcohol at work,
social pressure to drink at work, separation from family or social relationships,
freedom from supervision, very high or very low income levels, harassment by
colleagues, strain and stress, and recruitment of people predisposed to heavy
drinking. Most of these have been verified in later studies (Barrientos-
Gutierrez et al. 2007; Frone & Brown 2010; Heikkili et al. 2012; Hodgins et al.
2009; MacDonald et al. 1999; Marchand 2008; Moore et al. 2009; San Jose et
al. 2000) and classified in some explanatory models (Mandell et al. 1992;
Ames & Janes 1992).

It has further been suggested that alcohol consumption in general is a
means of tension reduction (Cooper et al. 1992). Tension may be either work-
based, for example, dangerous working conditions; or due to problems in
private life such as divorce, or other adverse life events. A combination of
higher stress and harmful coping strategies may lead to excess alcohol
consumption (Cooper et al. 1992).

In sum, both physical and psychosocial working conditions, social norms
at work and the availability of alcohol may influence the alcohol-related
mortality differences among manual workers. Seafarers in particular are an
occupational group with several work-related risk factors for harmful alcohol
behaviour.

2.2.3 USE OF HEALTH CARE SERVICES

The use of health services can be thought of as part of health behaviour,
although it also depends on other factors related to supply and demand.
Because the impact of health services on socioeconomic health inequalities
depends on socioeconomic differences in access to and the actual use of health
services, it may vary over time and among different types of services.
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Preventive services may affect incidence of diseases, and treatment services
may influence recovery; both may have an impact on mortality. If preventive
health care is implemented well, it may be possible to reduce health
inequalities. The use of health services can also maintain or even increase
socioeconomic inequalities in health if the services are more easily available to
the wealthy. This is affected by how health services are targeted in quantitative
and qualitative terms in each health care system. (Mackenbach 2019.)

Whereas in public health research, health care use is one of the
determinants of health, in health services research, it is vice versa: health is
one of the determinants of health care use (Leyland & Groenewegen 2020). In
this study, we took the view of health service research and examined whether
health care service use differed by occupation. However, we also compared our
results to mortality studies to assess the differences in health care services use
as an explanation for mortality differences.

Fairness in targeting health services means that instead of factors related
to a person's background, services are targeted according to real needs. This is
called horizontal equity. However, it may have several different meanings:
equity in the availability of health services, equity in the use of health services,
or equity in health care outcomes (Gulliford et al. 2002). Another problem is
that ‘the health problems of different groups are diverse, health care needs for
similar health problems vary and different groups have their own priorities
and values’ (Gulliford et al. 2002). Equity is thus quite difficult to estimate
(Gulliford et al. 2002).

People in need may often have access to these services and yet encounter
difficulties in utilizing them. Andersen (1995) divided the factors influencing
the use of health services into three groups: need, predisposing and enabling
factors. Pechansky and Thomas’ (1981) approach considered the personal,
financial, and organizational barriers to service utilization. Both approaches
extended access beyond service availability.

Typically, health service research divides the factors affecting the use of
these services into demand for care and supply of care. Demand for health care
includes not only health but also personal barriers such as perceptions of need,
attitudes, beliefs, and previous experiences with health services (Gulliford et
al. 2002). Occupation is clearly connected with need but attitudes and beliefs
may also be shared. In addition, social norms affect demand, such as those
that prevail in a family or workplace (Leyland & Groenewegen 2020). The
supply of care includes service availability, financial barriers such as costs, and
organizational barriers such as long waiting times (Gulliford et al. 2002).
Depending on the care system, service availability may differ by occupation
and thus affect the use of health care services.

The Finnish three-sector system consists of occupational, private, and
public health care services. This three-channel system places people in an
unequal position in terms of access to health services and can therefore affect
inequalities in health. The main reason is the better availability of health
services for the employed than for others. The differences between employees
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should not be so prominent. Occupational health services play a major role in
employee health care in Finland. All employers are obligated to arrange at least
preventive occupational health services. Occupational health services is the
only sector with services free of charge and provides easy access to outpatient
care. Public sector outpatient services with universal coverage for all residents
are organized by municipalities in health centres and are mostly funded by
taxes. In the public sector, patients’ co-payments are low, but access may be
difficult, and gatekeeping of specialist health care is strong. The private
sector’s services are accessible with high co-payments. Access to specialist
services is easy, and mainly provided in large cities. Inpatient care is for
patients whose condition requires overnight hospitalization. It is publicly
funded, and co-payments are relatively low. Hospital districts provide
specialist services. In the last ten years, the number of days of inpatient care
has decreased, as an increasing proportion is cared for in outpatient care
(Rissanen et al. 2020).

2.2.4 SELECTION

The health selection hypothesis assumes that differences in health — or health
behaviours — lead to differences in SEP. Poor health leads to lower-status
occupations. Health selection can be direct or indirect. In the former, health
directly affects an individual’s occupation. In the latter, selection can be
influenced by attitudes and behaviour, for example, which in turn influence
both health and occupational choices.

Health selection can occur in adolescence and early adulthood when an
illness may limit educational opportunities and thus affect occupational
choices. Genetics is also likely to be associated with health inequalities,
contributing to cognitive abilities and thus to an individual’s SEP and health
(Mackenbach 2019). Health may also influence social mobility in adulthood.
Unhealthier individuals may be more likely to move into lower-status
occupations. In addition, healthier individuals are more likely to be employed
and remain in the workforce, whereas those with poorer health are more likely
to be excluded from employment (Li & Sung 1999). This is called the healthy
worker effect.

Health selection can also occur within the same occupational class level, for
example, between one manual occupation and another. Occupations may
differ in their hiring policies with respect to physical fitness, or certain health-
related behaviours such as alcohol-related behaviour. For some occupations,
people must pass a medical examination, as is the case for seafarers. Almost
all occupations requiring such a health selection process are subject to an
adverse health effect due to exposure to certain occupational hazards (Li &
Sung 1999), such as work-related physical risks. These exposures cause the
advantage of a positive health selection process to gradually disappear (Li &
Sung 1999). It is assumed that in these high-risk occupations, negative health
selection is greater than that in others, due to the physical requirements of the
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work (Van den Borre & Deboosere 2018). Thus, health selection is assumed to
be more observable in these occupations than in those with little need of
physical labour (Li & Sung 1999). These selection mechanisms mean that the
excess mortality related to high-risk occupations can be systematically
underestimated among, for example, deck and engine crew (Gullberg & Vagero
1996). Because those who are unable to cope with the occupation’s physical or
psychosocial demands may choose a less demanding occupation, there may
even be high mortality in physically lighter occupations, such as among clerical
workers (Moore & Hayward 1990).

2.3 THE PERSPECTIVE OF THIS STUDY

Regarding mortality, occupational epidemiology studies the relationship
between workplace exposures and causes of death. Sociological and
demographic research emphasizes the importance of status, focuses on the life
course, and examines overall mortality. (Krueger & Burgard 2011.) According
to status theories, lower occupational status (Marmot 2004) or prestige
(Fujishiro et al. 2010) is associated with higher levels of stress and through
this, also with mortality. According to the life course approach, an occupation’s
lower mortality may be caused by an individual’s exposure to unfavourable
conditions at different stages of life. Thus, health disadvantage is a cause of
cumulative social disadvantage over the life course, and mortality is likely to
be related not only to the individual’s current occupation, but also to the
pathways leading to it and the health risks of earlier occupations (Cambois &
Laborde 2011; Moore and Hayward 1990). In sum, occupation should not be
regarded as only a source of hazard exposure (Adler & Newman, 2002; Moore
& Hayward 1990). In this study, I understand occupation as being broadly
connected to health.

I divide big classes into micro classes, that is, occupational classes into
(detailed) occupations, and I study the differences by detailed occupation
within the same occupational class. At their simplest, occupations can be
classified into (upper and lower) non-manual and manual workers. The term
manual worker is sometimes used as a synonym for a blue-collar worker (as
opposed to a white-collar worker), not including clerical workers. I use the
term manual workers and include clerical workers, because they have the same
skill level as blue-collar workers. Manual occupations can be divided into
specialized and unspecialized, but apart from this division, manual
occupations are on the same level of the occupational structure. I further
divide manual workers into smaller occupational groups or fields according to
their skill specialization. These subgroups I divide even further into more
detailed occupations.

Many of the explanations above are likely to affect manual employees
relatively equally, but there are also differences between occupations. Every
single occupation has its own demands and rewards that influence health. In
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this study, I focus on the all-cause mortality differences between manual
occupations. I also examine the individual-level socioeconomic factors
associated with mortality differences by occupation, and health behaviour,
especially the contribution of alcohol-related mortality. I explore the mortality
of seafarers in more detail because of their special work environment and
numerous occupational hazards. This study also aimed to determine whether
occupation is related to the use of health care services.
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3 EMPIRICAL EVIDENCE

3.1 HIGH-MORTALITY OCCUPATIONS

3.1.1 OCCUPATIONAL CLASS

According to several studies, the lower a person’s SEP, the higher their
mortality, regardless of the measure of SEP. There may be more studies on
income and education (Fujishiro et al. 2010), but a vast literature also
considers occupational class. As the different measures of SEP measure
different phenomena, they cannot be used interchangeably (Geyer et al. 2006;
Hoffman et al. 2019) and therefore, I focus more on the empirical literature on
occupational class and specific occupations.

In several European countries, including Finland, manual occupations
have shown to have the highest level of mortality (Mackenbach et al. 2003;
Mackenbach et al. 2008; Toch-Marquardt et al. 2014; Valkonen et al. 1990;
Martikainen et al. 2007). However, the magnitude of these mortality
inequalities varies considerably between populations. In a study in the 1990s,
the mortality difference between manual and non-manual employees was
greater in Finland than in Sweden, Norway, Belgium, Switzerland, France,
Italy, and Spain (Machenbach et al. 2008). In a study comparing occupational
class differences in 14 European countries in the early 2000s, Finland was
again one of the countries in which inequalities were more pronounced than
in certain European countries. A total of 51% of all deaths could have been
saved if all occupational classes had had the same mortality level as that of
upper non-manual workers. (Toch-Marquardt et al. 2014.)

The majority of international studies have only covered men (Mackenbach
et al. 2003; Mackenbach et al. 2008; Toch-Marquardt et al. 2014). In many
cases, women are excluded from analyses, as no occupation can be assigned.
In addition, pensioners and the unemployed are often classified on the basis
of their previous occupation, and those for whom no occupation can be found
are classified on the basis of the occupation of the family reference person, this
being more common for women than for men (e.g., Valkonen et al. 1990;
Martikainen et al. 2007). These practices skew the results and have limited the
use of occupational status in mortality studies.

3.1.2 DETAILED OCCUPATION

There is also a long tradition of studying the differences between detailed
occupations. The first study on occupational mortality was a cross-sectional
study in England and Wales by Farr, published in 1855 (Registrar-General
1855, reviewed by Lynge 2011). Many of the older studies (reviewed by
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Johnson et al. 1999) — as well as some newer ones from the USA during the
1980s and England and Wales in 1979—2010 (e.g., Burnett et al. 1997; Coggon
et al. 2010A; Harris et al. 2016) — suffer from major limitations: for example,
they derived occupation from death certificates, which caused health selection
problems; they had no reference population; and they only included men. In
addition, the information on occupation and cause of death was not completely
accurate (Harris et al. 2016).

Census-based studies became possible when the personal identification
system was introduced in the Nordic countries, first in Sweden in the 1940s,
and then in Finland in the 1960s (Laugesen et al. 2021). Census-based studies
have the advantage of being able to reliably combine data using individuals’
personal IDs, occupation from the beginning of the follow-up period, and a
reference population. The earliest Nordic follow-up studies were from the
1960 censuses in Norway and Sweden and the 1970 censuses in Denmark,
Finland, and Norway. A joint analysis was carried out in Norway, Sweden,
Finland, and Denmark in 1971-1980 (Nordic Statistical Secretariat 1988).
According to the results, the mortality of male construction workers, forestry
workers and mining and quarry workers in Finland was clearly higher than
that in the other Nordic countries. In all the Nordic countries, mortality was
high among hotel and restaurant workers and deck and engine crew. Among
women, the results were less clear. (Nordic Statistical Secretariat 1988.) Older
Finnish and Nordic publications do not seem to be very well known outside
the Nordic countries. This is unfortunate, as census-based occupational
mortality studies provide the most comprehensive data on mortality by
occupation in total national populations (Lynge 2011).

3.1.3 RECENT INTERNATIONAL STUDIES IN NORDIC COUNTRIES
AND ELSEWHERE

Several studies confirm the high levels of mortality among certain manual
occupations. Nordic countries share a very similar society and welfare state
model, which makes results from other Nordic countries relevant. In Sweden
in the 1980s, mortality was highest among ticket sellers on buses, for both
sexes. Mortality was also high among cleaners, woodwork machine setters,
machine-tool setters, and bookbinders (Gullberg & Végeré 1996). In 2008—
2012, the high-mortality occupations, among both men and women, were
bleaching-, dyeing- and cleaning-machine operators, electrical equipment
assemblers, psychiatric care attendants, home care assistants, and personal
care workers (SCB 2014). The occupations with the highest mortality among
men were ships’ engineers, metal wheel-grinders, polishers and tool
sharpeners, demonstrators and telephone salespersons, bookbinding machine
operators, and newspaper and package deliverers. Women had high mortality
as electronic mechanics, fitters and servicers, sewers, tellers and other counter
clerks, helpers and cleaners, and assistant nurses and hospital ward assistants.
(SCB 2014.) Lynge (2011) reviewed some Danish studies and found that
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waiters and seamen among men, and house assistants and waiters among
women were high mortality occupations in 1970—1975, and waiters and
seamen in 1996—2005, whereas mortality was low among farmers. Mortality
has a gradient, which widened in the last quarter of the 21st century.

Similar studies have been conducted in at least Belgium in 1991—2011 (Van
den Borre 2018), England and Wales in 2001—2011 (Katikireddi et al. 2017),
the USA in 1979—-1989 (Johnson et al. 1999), and Canada in 1991—2001
(Mustard et al. 2010). High-mortality occupations varied slightly from country
to country. The only unifying factor was that almost all the occupations with
the highest mortality were classed as manual occupations. They were found in
all fields of manual occupations. There were only a few clerks and agricultural
and fishery workers, whereas workers in service and care, craft and related
trades, and plant and machine operators were well represented, as were
elementary workers.

3.1.4 FINNISH STUDIES

Table 1 presents the Finnish studies of all-cause mortality by occupation and
the occupations with the highest mortality. The studies used information
gathered every five years in the censuses (Nieminen 1999) and linked it with
data on causes of death (Statistics Finland 2022). Since 1990, the census has
been carried out entirely on a register basis, which has made it possible to
produce census data on an annual basis (Nieminen 1999). However, data on
occupation was not available every year until 2004. Occupational structures
and classifications have changed over the years. Men have more high-
mortality occupations than women. A large proportion of these are manual
occupations (Sauli 1983; Marin 1986; Rantanen & Lehtinen 1991; Notkola et
al. 1995; Notkola & Savela 1998; Pensola et al. 2004; Pensola et al. 2012; Rinne
et al. 2018). High-mortality occupations that recur from year to year among
both sexes are waiters, cleaners, building caretakers, manufacturing labourers,
and other unskilled workers.

Through the ages, male miners, builders, painters, mobile plant operators,
seafarers, transport labourers and freight handlers, and building construction
labourers have had high mortality. Earlier, these also included forestry
workers and shoemakers. Later, male home care assistants and personal care
workers, welders, sheet-metal workers, paper-making plant operators, and
motor vehicle drivers also came to have high mortality.

Women have a lower mortality rate and fewer high-mortality occupations,
which vary slightly from year to year. Occupations that have high mortality
over several periods include secretaries, telephone switchboard operators,
hairdressers, metal moulders, machinery mechanics and fitters, and chemical
processing plant operators.
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Table 1 Finnish studies on all-cause mortality and causes of death by occupation
Study Study Follow- | High-risk occupations (among employees)
population up
Sauli In an 1971- Both genders: home and institutional housekeeping,
1983 occupation 1975 building maintenance and cleaning
in 1970 Men: waiters, unskilled labourers, assistant construction
aged 35-64 workers, shoemakers and leather workers, forestry
workers, miners and quarry workers, deck and engine
crew, bookkeepers, painters and lacquering workers,
construction workers, dock and warehouse workers,
wholesale travellers and agents
Women: hygiene and beauty treatment work, artistic and
literacy work, other health care and nursing work, office
clerks
Marin Labour force 1971- Both genders: waiters and waitresses
1986 aged 20-64 1975, Men: miners and quarry workers, deck and engine crew,
1976— | forestry and log floating, dock and warehouse workers,
1980 agricultural workers, unskilled labourers, painters,
restaurant and kitchen staff, textile workers, metal industry
workers, machine operators, smiths, round-timber workers,
insulation workers, reinforcing ironworkers, shoemakers,
guards
Women: electricians, wood workers, hairdressers,
beauticians, building caretakers, cleaners, home and
institutional housekeeping, graphic work
Rantanen | In an 1981- Employees 1986-90
& occupation 1985, Both genders: building maintenance and cleaning
Lehtinen | in 1980, 1986— | Men: unskilled labourers, assistant construction workers,
1991 employees 1990 deck and engine crew, miners and quarry workers, forestry
in 1985 and log floating workers, dock and warehouse workers,
painters and lacquering workers, smelting, metallurgical
and foundry workers, agricultural workers, road transport
workers
Women: waiters, graphic workers, food industry workers,
textile workers, hygiene and beauty treatment workers,
packing and labelling workers
Notkola Inan 1971- Employees 1981-1991
etal. occupation 1991, Both genders: waiters and waitresses
1995 in 1970/1980 | 1981- | Men: unskilled labourers, cleaners, cooks and other
aged 20-64 1991 kitchen staff, shoemakers and shoe repairers, deck and

engine crew, stevedores and freight handlers, gardeners
and park workers, hotel hall porters, unskilled construction
workers, other construction workers, agricultural workers
and animal caretakers, forestry and log floating workers,
painters and lacquering workers, timber workers

Women: technicians in tele-technical field, maintenance
crew and supervisors, other woodwork occupations,
turners, toolmakers and machine-tool setters, stationary
engine and machine workers
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Study

Study
population

Follow-
up

High-risk occupations (among employees)

Notkola
& Savela
1998

Labour force
(employees,
entrepreneurs,
unemployed)
in 1990

aged 20-64

1991-
1995

Employees

Both genders: waiters and waitresses, unskilled labourers,
cleaners, packing and labelling workers

Men: asphalt workers, dock and warehouse workers,
miners and quarry workers, assistant housebuilding
workers, other sales workers, crane and hoist operators,
shoemakers and leather workers, deck crew and small
vessel operators, painters and lacquering workers,
concrete shutterers and cement finishers, forestry and log
floating workers, construction machinery operators,
warehouse porters, motor vehicle and tram drivers
Women: metal moulders, machine and motor repairers,
prison guards, cannery workers, graphic workers, transport
service workers, building caretakers, chemical process
workers and paper-making workers, telephone switchboard
operators, other clerical workers

Pensola
etal.
2004

Labour force
(employees,
entrepreneurs,
unemployed)
in 1995

aged 20-64

1996—
2000

Employees

Both genders: other unskilled manual workers, waiters
and waitresses, cleaners, packing and labelling workers
Men: home care assistants and personal care workers,
asphalt workers, laundry workers, metal plating and coating
work, bookbinders, insulation workers, plywood and
fibreboard workers, gardeners and park workers, unskilled
construction workers, deck crew and small vessel
operators, metal-processing plant operators, crane and
hoist operators, stevedores and freight handlers, paper and
cardboard mill workers, welders and flame cutters,
warehouse workers, tool-makers, motor vehicle drivers,
fitter-assemblers, electricians, sheet metal workers and
structural-metal preparers

Women: other smelting occupations, metal and foundry
work, assemblers in electronics and telecommunications,
hairdressers and barbers, processed food workers,
chocolate and confectionery workers, office receptionists
and messengers, hotel workers and undertakers, travel
agency clerks and tax officials, secretaries

Pensola
et al.
2012

Labour force
(employees,
entrepreneurs,
unemployed)
in 2000

aged 20-64

2001-
2007

Employees

Both genders: home care assistants and personal care
workers, other unskilled manual workers, waiters and
waitresses, cleaners, building caretakers, telephone
salespersons and newspaper deliverers, wood treaters,
wood-processing-plant and wood-products machine
operators, transport labourers and freight handlers, other
office clerks, kitchen helpers

Men: mining and quarrying work, building finishers, sheet
metal workers, manufacturing labourers, welders,
bricklayers, stonemasons and concrete workers, motor
vehicle drivers, plumbers and pipe fitters, porters, railway
workers and ships’ deck and engine crew, mobile plant
operators, metal moulders, coremakers and metal-
processing plant operators, blacksmiths and tool-makers,
paper-pulp and paper-making plant operators

Women: legislators and senior officials, telephone
switchboard operators and emergency officers, chemical
processing plant workers, authors and journalists, assistant
nurses and hospital ward assistants, secretaries
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Study Study Follow- | High-risk occupations (among employees)
population up
Rinne et | Employees 2001- Both genders: porters, waiters and waitresses, wood
al. 2018 in 2000 (same | 2015 treaters, wood-processing-plant and wood product machine

occupation in
1995)
age 30-64

operators, power production and industrial robot operators,
printing-, binding- and paper-product machine operators,
cleaners, building caretakers, other unskilled manual
workers, manufacturing labourers, transport labourers and
freight handlers

Men: building finishers, building workers, home care
assistants and personal care workers, baked goods and
fruit processing machine operators, mechanical machinery
assemblers, mobile plant operators, paper-pulp and paper-
making plant operators, miners and quarry workers, motor
vehicle drivers, special needs nurses and social work
assistants, metal moulders and coremakers and metal
processing plant operators, chemical processing plant
workers, railway workers and ships’ deck and engine crew,
metal- and mineral product machine operators, sheet metal
workers, mail carriers and sorting clerks, food products
machine operators, blacksmiths and tool-makers, welders,
plumbers and pipe fitters, locomotive engine drivers,
rubber- and plastic product machine operators, guards
Women: electrical engineering technicians, electrical- and
electronic-equipment assemblers, precision, glass and
ceramics workers, managers of small enterprises, authors
and journalists, telephone switchboard operators and
emergency officers, assistant office clerks, assistant nurses
and hospital ward assistants, payroll accounting and
insurance clerks
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3.2 CONTRIBUTION OF OTHER SOCIOECONOMIC
FACTORS TO MORTALITY DIFFERENCES

The increased risk of all-cause mortality in certain occupations could be partly
explained by other SEP measures. For example, manual workers are typically
less educated than non-manual workers, and if low education leads to
increased mortality by some other mechanism, such as worse health literacy,
this can affect the association seen between occupation and mortality. In
manual occupations, income is also typically low, although dangerous working
conditions may be compensated by higher earnings (Raversteijn et al. 2013).
An adjustment by other SEP measures is advisable to minimize their
confounding effect. However, outside the Nordic countries it is unusual to
have data on education, income, and occupational class in the same study
(Geyer et. al 2006) and even more unusual to also have detailed information
on occupation. Thus, SEP is rarely controlled in studies of occupational
mortality differences.

Some studies on occupational class level (Hoffmann et al. 2019; Geyer et
al. 2006) have estimated the total and net effects of education, occupational
class, and income on mutual adjustments and found the total effects to be
larger than the net effects. However, all the SEP dimensions have had their
own net effect on mortality, the by income gradient being the steepest
(Hoffman et al. 2019; Geyer et al. 2006). One Finnish study estimated changes
in the total and independent effects of occupational class and education on
mortality over 30 years and found that the effects of occupational class on
mortality that were independent of education had increased between 1971 and
2000 (Martikainen et al. 2007).

Some studies using detailed occupations have controlled for one factor at a
time. A Swedish study found a connection between education and occupation,
but occupation also had an independent effect beyond education (SCB 2014).
In Finnish studies, separately controlling for education (Rinne et al. 2018) and
income (Pensola et al. 2012; Rinne et al. 2018) had little effect on the
association between occupation and mortality among women and some effect
among men.

Other factors might also contribute to occupational mortality differences,
such as unemployment (Martikainen 1990; Roelfs et al. 2011; Pensola &
Notkola 2012), living arrangements and marital status (Koskinen et al. 2007),
language (Sipild & Martikainen 2009), and industry (Kokkinen et al. 2014).
These are seldom controlled for on a detailed occupational level. Pulido et al.
(2017) studied all-cause mortality by occupation and adjusted for age, sex,
immigration, marital status, area, education, and material wealth indicators.
In the first age- and sex-adjusted model, 16 of 18 occupations had higher
mortality than teachers, and in the fully adjusted model the respective figure
was seven occupations. These occupational categories included unskilled
construction = workers, = mineworkers/fish = workers/sailors, = small
catering/accommodation companies’ managers and protective service
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workers. The study had various limitations: the occupational classification had
only 18 classes, men and women were not studied separately, and there was
no information on income. Johnson et al. (1999) estimated the mortality risk
for specific occupations in the USA after adjusting for race, income, and
education. They found that the mortality differences in the four occupational
classes were almost completely explained, whereas the important differences
remained by detailed occupation (69 groups for men and 32 groups for
women). When race, income and education was controlled for, high-risk
occupations among men were office workers, construction craft workers,
construction labourers, and food service workers, and among women,
waitresses and protective service and private household workers.

3.3 CONTRIBUTION OF ALCOHOL-RELATED DEATHS
TO MORTALITY DIFFERENCES

Excessive alcohol consumption is a key cause of health inequalities. Alcohol-
related mortality rates are higher among lower SEP measured by occupational
class, income, and education in several European countries, especially in
Finland (Mackenbach et al. 2015; Mikeld 1999; Mikeli et al. 2015; Probst et
al. 2014). Here I focus on the results by occupational class. Alcohol-related
mortality is more common among manual workers than non-manual workers
(Hemstrom 2002; Mikela et al. 1997; Probst et al. 2014; Mackenbach et al.
2015; Herttua et al. 2008; Mikeld & Paljarvi 2008). Inequalities in alcohol-
related mortality are higher than in all-cause mortality, and the relative
differences are larger among men than among women (Hemstrom 2002;
Probst et al. 2014; Mikeli et al. 1997).

There are also differences among manual workers. According to studies
from the 1980s to the 2010s, in Finland and other Western countries (Sweden,
England & Wales, Belgium, Spain, USA), alcohol-related mortality and
hospitalization were high among waiters, bartenders, and cooks and kitchen
assistants. Many construction and metal workers, as well as drivers and
seafarers, had high alcohol-related mortality. Elementary occupations, such as
cleaners and transport labourers and freight handlers, also had high alcohol-
related mortality. Some studies have also found high mortality among office
workers and male care workers. (Coggon et al. 2010B; Hemmingsson et al.
1997B; Hemmingsson & Ringbiack Weitoft 2001; Romeri et al. 2007; Kaila-
Kangas et al. 2016; Pensola et al. 2004; Pulido et al. 2017; Van den Borre
2018.) The limitations of some earlier studies include no reference population
(Coggon et al. 2010B), missing occupations among women (Romeri et al.
2007), occupation from the date of death or last full-time occupation (Romeri
et al. 2007; Coggon et al. 2010B), men and women in combined analyses
(Pulido et al. 2017) and not very detailed occupational classification (Pulido et
al. 2017). Despite different study designs, periods, and populations, some
high-risk occupations remain the same.
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The occupational differences may be due to differences in work-related risk
factors that are connected to heavy drinking, such as workplace social norms,
hazardous physical working conditions, low work control, and easy access to
alcohol (Barrientos-Gutierrez et al. 2007; Frone & Brown 2010; MacDonald et
al. 1999; Hodgins et al. 2009; Hemmingsson & Ringback Weitoft 2001; Moore
et al. 2009; San Jose et al. 2000; Zhang et al. 2003; Roche et al. 2015; Plant
1978; Hemmingsson et al. 1997B; Romeri 2007; Heikkilda et al. 2012;
Niedhammer et al. 1998; Marchand 2008; Thompson & Pirmohamed 2021).
A combination of several risk factors increases the risk (Olkinuora 1984;
Martin et al. 1996).

Alcohol-related mortality may largely explain the occupational differences
in total mortality. In a Finnish study by occupational class, the contribution of
alcohol-related mortality to relative differences accounted for 14% (men) and
4% (women) of the excess all-cause mortality among manual workers in
comparison to upper non-manual workers (Mékeld et al. 1997). The
differences in life expectancy were 24% and 9% among men and women,
respectively (Makeli et al. 1997). In a study of 12 European countries and 35—
64-year-old men, the percentage of four alcohol-related causes that account
for the absolute inequality in total mortality between manual and non-manual
employees was the highest (24%) in Finland (Mackenbach et al. 2015). In
Sweden, the contribution to the absolute difference between manual workers
and upper non-manual workers was 16% among men and 6% among women
(Hemstrom 2002). The contribution of alcohol to total mortality varies
considerably according to age and gender: it is greater among men than among
women and among younger than older individuals (Makeld et al. 1997;
Hemstrom 2002).

A Finnish study of occupational alcohol-related risks found that alcohol-
related morbidity and mortality combined would have been 31% lower among
men and 20% lower among women if all the occupational groups had been at
the same risk level as professionals (Kaila-Kangas et al. 2016). Pulido et al.
(2017) found larger disparities between industries and occupations in alcohol-
related mortality than in total mortality. Their results suggest that alcohol
consumption plays a relevant role in all-cause mortality disparities in
occupations. However, the contribution of the role of alcohol to mortality in a
specific occupation remains unknown.

3.4 USE OF HEALTH CARE SERVICES

Health care is divided into outpatient and inpatient care services. In Finland,
the use of outpatient health care services in different sectors is distributed
differently according to SEP (Blomgren & Virta 2020; Hakkinen & Alha 2006;
Hikkinen & Nguyen 2010; Martelin et al. 2012; Virtanen et al. 2006).
Outpatient primary health care is either equally distributed or distributed in
favour of the less advantaged, whereas special health care tends to favour the
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more advantaged. Similar differences have been observed in other countries,
for example, in Sweden (Agerholm et al. 2012). Most studies have used income
as a measure of SEP (Agerholm et al. 2012; Hikkinen & Nguyen 2010); some
have also used education (Blomgren & Virta 2020; Hikkinen & Alha 2006) or
employment status (Virtanen et al. 2006).

Only a few studies have used occupational-based SEP. According to studies
in Western countries with different health care systems, outpatient health care
service use is distributed differently among occupational classes. Primary
health care use is more common among lower occupational classes (Garrido-
Cumbrera et al. 2010; Redigor et al. 2008; Paléncia et al. 2011), but some
studies have found no difference (Hansen et al. 2012; La Parra-Casado et al.
2018; Korda et al. 2009) or no clear socioeconomic pattern (Blomgren & Virta
2020; Lostao et al. 2011). Specialized care is more common among higher
occupational classes (Garrido-Cumbrera et al. 2010; Korda et al. 2009; Lostao
et al. 2011; Paléncia et al. 2011; Redigor et al. 2008). These contradictory
results may have several reasons. Some studies have used the occupational
class of the head of the household, and others have used self-rated social status
of one’s occupation. Some have included the unemployed and the retired and
used their last occupation or counted them as separated groups. All studies
have adjusted for need using self-rated health, chronic diseases or both, but
only a few have also used other covariates such as education, income or marital
status. To our knowledge, the differences between outpatient health care
service use in detailed occupations have not been widely studied.

Inpatient health care services have also most often been examined using
income (Keskimiki 2003; Manderbacka et al. 2008; Manderbacka et al. 2014;
Manderbacka et al. 2015). The lower the income group, the higher the risk.
Some studies of inpatient care services have used occupational class and
detailed occupation. Studies using occupational class have found an increased
need-adjusted risk of inpatient care services among lower socioeconomic
classes (La Parra-Casado et al. 2018; Paléncia et al. 2011) or higher
socioeconomic classes (Lostao et al. 2011), while others have found no
difference (Garrido-Cumbrera et al. 2010; Keskimaki et al. 1995; Redigor et al.
2008). At a more detailed occupational level, one Finnish study conducted in
1996 found that occupations with heavy manual work and difficult working
conditions were at a higher risk of having to use inpatient care services. These
were, for example, welders and flame cutters, paper-making plant operators,
and cleaners (Kaila-Kangas et al. 1999). Other studies have found significant
differences between the six largest occupations and between industries (Varje
et al. 2014; Kokkinen et al. 2014). Of the studied occupations, nurses had the
highest incidence of inpatient care service use, and teachers had the lowest
(Varje et al. 2014).

The Finnish health care policy is based on ideas of universality and equity,
which claim that health services should be distributed according to need and
not SEP. Still, Finland ranked poorly in the international comparisons of equal
allocation of health services (van Doorslaer & Masseria 2004; Devaux & de
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Looper 2012). Inequality in Finland is largely related to the structure of the
three-sector system of occupational, private, and public health care. Inequality
of access is the most notable between employees and the rest of the population.
It is mandatory for employers to arrange preventive occupational health
services for employees. However, occupational health services in small
enterprises, which are typical in construction, land transport, accommodation,
and food service sectors are often inadequate (Virtanen & Husman 2010), as
they also often are for fixed-term employees (Lappalainen et al. 2016).
However, most employers also provide curative care. Abundant supply
increases the use of services (Risdnen et al. 2014). The options for
occupational health services are the public and the private sector. The public
sector has long waiting times due to the weak economic situation of
municipalities and a shortage of doctors (Rissanen et al. 2020), whereas in the
private sector, access is easy for those who can afford it. Public sector visits
were more common among manual workers and private sector visits were
more common among upper non-manual employees, also after adjusting for
need and other socioeconomic factors (Blomgren & Virta 2020).

3.5 CASE STUDY: SEAFARERS

Seafarers are an exceptional occupational group because of the many
occupational hazards in their work. Working conditions on board differ from
those ashore. They encounter many ship-related environmental stress factors
such as ship motion, noise, vibration, UV light, adverse weather conditions,
and hazardous substances (Forsell et al. 2016; Oldenburg et al. 2010).
Seafarers also face many psychological stress factors on board such as long
separations from their families, loneliness, extremely long and irregular
working hours, constantly changing crews, and poor sleep quality (Carotenuto
et al. 2012; Forsell et al. 2016; Iversen 2012; Oldenburg et al. 2009; Mellbye &
Carter 2017). Working on board also means spending leisure time on board,
isolated from the rest of society and its services. Maintaining a healthy lifestyle
is more demanding on board, with limited recreation opportunities. Indeed,
seafarers have high levels of smoking and obesity and they lack physical
exercise (Nittari et al. 2019; Pougnet et al 2013; Pougnet et al. 2014; Oldenburg
2014; Hjarnoe & Lappin 2013). Alcohol drinking has been common in general
but also on board (Pougnet et al. 2014). However, it may have decreased due
to stricter regulations (Ala-Polldnen 2017; Stoll et al. 2020). Seafaring has
gone through many changes in recent decades, such as reduced crew sizes,
shortening turnaround times, automation, and higher qualification standards.
These changes have placed additional demands on remaining crew (Bloor et
al. 2000; Busk & Harmaila 2016; Oldelburg 2014). Such difficult conditions
make working on board more demanding than working ashore.

In cases of emergency, all personnel on board have to be able to participate
in rescue operations. Access to health care is also limited on board. These
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mean that the requirements for seafarers’ health and work ability are high
(IMO 2011). Seafarers are therefore biennially required to undergo medical
examinations, which may lead to selecting out of seafaring on the basis of
occupational health and work ability.

Due to occupational hazards, seafarers are at a high risk of mortality,
especially deck and engine crew (Marin 1986; Notkola et al. 1995; Pensola et
al. 2004; Borgan & Kristofersen 1986; Gullberg & Vager6 1996; Hemmingsson
et al. 1997A; SCB 2014; Hansen & Pedersen 1996). Seafarers are at excess risk
of accidents and violence as a cause of death (Hansen & Pedersen 1996;
Hansen & Jensen 1998; Oldenburg et al 2016; Notkola et al. 1995). Risk of
suicide is also high (Hansen & Jensen 1998; Hansen & Pedersen 1996; Roberts
et al. 2010; 2013; Mellbye & Carter 2017). The risk of accidents, including fatal
ones, is declining. However, the pattern for disease is less clear. (Carter 2011.)
Seafarers have a high cancer incidence rate (Pukkala et al. 2009; Kaerlev et al.
2005; Ugelvig Petersen et al. 2018), but the mortality rate of cardiovascular
disease (CVD) is not particularly high (Hansen & Pedersen 1996; Hansen &
Jensen 1998; Roberts & Jaremin 2010; Eriksson et al. 2020). Historically, the
mortality rates of infectious diseases have been very high, but these have
decreased over the years (Roberts & Carter 2016). However, seafarers are at a
high risk of alcohol-related morbidity and mortality (Hemmingsson et al.
1997B; Coggon et al. 2010B; Kaila-Kangas et al. 2016; Kaerlev et al. 2007;
2005; Hansen & Pedersen 1996).

Working conditions on board differ depending on occupation and the
general type of vessel. Health characteristics are unevenly distributed between
occupations (Poulsen et al. 2014; Roberts & Jaremin 2010; Notkola et al. 1995;
Roberts et al. 2010; Oldenburg et al. 2010; Mellbye & Carter 2017). Mortality
from CVD, respiratory diseases and suicide are higher among crew than
among officers (Roberts et al. 2010; Notkola et al. 1995). The engine crew is a
particularly high-risk, whereas deck personnel suffer many fatal occupational
accidents (Oldenburg et al. 2010; Notkola et al. 1995).

The demographic characteristics of seafarers may obscure the association
between seafaring and mortality. However, hardly any studies have taken
these characteristics into account. Most have only examined male deck and
engine personnel (Borgan & Kristofersen 1986; Gullberg & Vagero 1996; SCB
2014; Marin 1986; Notkola et al. 1995; Pensola et al. 2004). These ‘traditional’
seafaring occupations are uncommon among women. To our knowledge, only
a few previous follow-up studies have examined mortality among female
seafarers (Hansen & Jensen 1998; Eriksson et al 2020), or included the
catering department (Hansen & Jensen 1998; Hansen & Pedersen 1996;
Eriksson et al 2020).
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3.6 SUMMARY OF PREVIOUS FINDINGS AND GAPS
IDENTIFIED IN RESEARCH

Some Nordic register-based research has been conducted on the differences
between mortality in detailed occupations, and with almost equal quality data,
some research has also been carried out in other Western countries. Based on
these studies, most high-mortality occupations are classified as manual
occupations.

Much research has examined how controlling for other SEP measures, such
as education and income, affects mortality differences according to
occupational class level. Only a few such studies have focused on the detailed
occupational level. The increased risk of all-cause mortality in certain
occupations could be partly explained by other SEP measures. However, it is
unusual to have data on education and income and detailed information on
occupation in the same study. Thus, studies of occupational mortality
differences rarely control for SEP.

The occupations with high alcohol-related mortality are for the most part
manual. Alcohol-related mortality is known to contribute to differences in
total mortality by occupational class but the extent to which it contributes to
the high mortality of an occupation and whether occupations differ in this
respect is not known.

Seafarers are an exceptional occupational group with many occupational
hazards. Earlier studies have almost exclusively examined the mortality of
men in traditional seafaring occupations due to overall small numbers of
female seafarers. There is thus a need to study female seafarers and catering
staff. Different seafaring occupations have different kind of risks. Therefore, it
is important to also investigate mortality separately in different seafaring
occupations. The industry has undergone many changes in recent decades,
hence new research is needed.

Studies of health care services use by occupational class and detailed
occupation are rare and the results are partly controversial. Some studies have
included both outpatient and inpatient health care services, but these studies
have only used the occupational class level. Most studies have adjusted for
need, but controlling for other covariates is rare. Most earlier studies have
been surveys; register-based studies, which are more reliable than self-
reported data, are lacking.

Up-to-date research on the mortality differences among manual workers is
needed. Knowledge on the role of other socioeconomic factors in these
differences and on whether the differences are related to alcohol consumption
is also lacking. It would be interesting to study whether knowledge of a specific
occupational group, for example seafarers, could be increased, as more
detailed information about this occupational group is available. A study of
health care service use at the detailed occupational level could help define its
effect on health inequalities.
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4 AIMS OF THE STUDY

The general aim of this study was to examine mortality and the use of health
care services by detailed occupation rather than occupational class. The focus
was on manual occupations with high mortality rates. The study also sought
explanations for this high mortality. Not only health but also alcohol-related
behaviour, and the use of health care services depend partly on people’s
personal factors and partly on the social context and shared circumstances of
the occupations.

The first aim was to identify manual occupations with high mortality and
find explanations for this high mortality. High mortality in a specific
occupation may be due to other SEP measures such as education and income.
Differences in alcohol-related behaviour may explain occupational mortality
differences. Differences between the health care service use of occupations, as
well as explanations for these differences, have seldom been studied. We
attempted to fill this gap. We studied not only manual occupations but also all
other occupational classes, because so few studies have been conducted on the
topic. We specifically concentrated on the mortality of seafarers, who have an
unparalleled work environment, and use the unique register-based data on
Finnish seafarers.

The specific research questions of the study were:

1. Which manual occupations have high mortality? (Sub-study II)

2. Can the high mortality of manual occupations be explained by
education, income, unemployment, or industry, and do these effects
vary among different manual occupations with a high risk of mortality?
(Sub-study I)

3. Does the role of alcohol differ in the excess mortality in these
occupations? (Sub-study II)

4. Does mortality by cause of death differ between seafarers and other
employees in Finland, does seafarers’ mortality vary in different
seafaring occupations and can these differences be explained by
sociodemographic factors such as language, family type, education, or
income? (Sub-study III)

5. Does the use of outpatient and inpatient health services differ by
occupational class and by detailed occupation, and are the differences
explained by sociodemographic factors and health status? (Sub-study
V)
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5 DATA AND METHODS

5.1 STUDY POPULATION AND FOLLOW-UP

In all the sub-studies, we used longitudinal, individual-level register-based
data (Table 2).

In Sub-studies I and II, the study population consisted of all employees
aged 30-64 living in Finland at the end of 2000. The study population was
obtained from Statistics Finland. Information from the registers of Statistics
Finland was linked together via the participants’ unique personal identity
numbers. The study population’s mortality was followed from 1 January 2001
to 31 December 2015. A participant was censored at their time of death, at the
time they were lost to follow-up, or at the end of the follow-up. To study high-
mortality manual occupations, we selected manual occupations with a
standardized mortality ratio (SMR) of at least 120 and which was statistically
significantly higher than that of all employees, and with at least 15 000 person-
years. We examined men and women separately. The whole cohort consisted
of 1539 941 individuals, 22 477 812 person-years and 78 029 deaths.

In Sub-study III, the study population was derived from the data files of the
Seafarers’ Pension Fund, which is the authorized pension provider that
provides statutory earnings-related pension for seafarers working under the
Finnish flag. We included all seafarers who had at least five camulative years
of employment as a seafarer before the follow-up, lived in Finland, and were
aged 25—64 at the end of 2000 (N=6 429, 67% men). The reference population
was obtained from Statistics Finland. It included all other employees aged 25—
64 at the end of 2000 (N=1 721 553), except for those who had a work history
as a seafarer in the registers of the Finnish Centre for Pensions. Information
from various registers (the Seafarers’ Pension Fund, Statistics Finland, and the
Finnish Centre for Pensions) was linked together via the participants' unique
personal identity numbers. The mortality of the study population was followed
from 1 January 2001 to 31 December 2013. A participant was censored at their
time of death, at the time they were lost to follow-up, or at the end of the
follow-up. During the follow-up period from 2001 to 2013, the seafarers’
cohort had 81 035 person-years and 382 deaths.

In Sub-study IV, the study population consisted of all 25—64-year-old
employees living in the city of Oulu at the end of 2017. We restricted the
analysis to those who were employees at the end of 2017, who had worked for
more than six months in 2018, and who lived in Oulu for the whole of 2018 (N
= 61 848). The individual-level register data of their sociodemographic
background and their use of social and health services and benefits were linked
from several registers: the City of Oulu, The Social Insurance Institution of
Finland, the Finnish Institute for Health and Welfare, the Finnish Centre for
Pensions, four large occupational health care providers, Statistics Finland, and
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the Finnish Tax Administration (see Blomgren & Jippinen 2020). We
followed their health care service use during 2018. The data were collected as
part of a research project which examined the use of services and social
security benefits of the inhabitants of Oulu (Blomgren & Jappinen 2020). The
dataset included individual-level information that is not commonly available
in registers, such as comprehensive information on the use of occupational
health care services.

Table 2 Main characteristics of Sub-studies I-1V.
Sub-study | Sub-study Il Sub-study Il Sub-study IV
Data Statistics Finland Statistics Finland Statistics Finland, City of Oulu, The
sources Seafarers’ Pension | Social Insurance
Fund, Finnish Institution of
Centre for Finland, Finnish
Pensions Institute for Health
and Welfare,
Finnish Centre for
Pensions, four
occupational health
care companies,
Statistics Finland,
Finnish Tax
Administration
Type of Register Register Register Register
data
Target Manual employees | Manual employees | Seafarers All employees
population | with high mortality | with high mortality in Oulu
Reference | All employees All employees All employees All employees
population
N/PY N 1 539 941 N 1 539 941 N 6 429 seafarers N 61 848
PY 22 477 812 PY 22 477 812 N 1 721 553 other
employees
Age range | 30-64 30-64 25-64 25-64
(years)
Follow-up | 2001-2015 2001-2015 2001-2013 2018
Outcome Mortality Mortality, alcohol- Mortality Use of outpatient
related mortality and inpatient
health care
services
Covariates | Education, income, | None Language, family Education, income,
of main unemployment, type, education, marital status,
interest industry income entitlements to
special
reimbursement for
medicine, sickness
absence
Methods SDR, Cox SMR SDR, SMR, Cox Negative binomial
proportional hazard proportional hazard | regression model,
model model logistic regression
model
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5.2 MEASUREMENTS

5.21 OCCUPATION

In Sub-studies I and II, occupation at the end of 2000 with a five-digit level
was derived from Statistics Finland. It was classified according to Finland's
national Classification of Occupations 2001 (Statistics Finland 2001). With a
few exceptions, the classification is based on the four-digit level of the EU's
Classification of Occupations ISCO-88(COM) (Elias & Birch 1994), which is
the European version of the International Labour Organization’s International
Standard Classification of Occupations (ISCO-88) (ILO 1990; ILO 2004; Elias
1997). Finnish national circumstances are taken into account by adding five-
digit occupations (Statistics Finland 2001). The classification considers the
skill required by the job or the skill of an employee. It has two dimensions:
skill level and skill specialization. The codes are internationally comparable
and enable analysis by both occupational class and detailed occupation.

The distinction between manual and non-manual occupations was made
according to the occupational classification, which has ten major groups: 0)
armed forces, 1) legislators, senior officials and managers, 2) professionals, 3)
technicians and associate professionals, 4) clerks, 5) service and care workers,
and shop and market sales workers, 6) skilled agricultural and fishery workers,
7) craft and related trade workers, 8) plant and machine operators and
assemblers, and 9) elementary occupations. Groups 4—9 belong to manual
workers, and Groups 4—8 belong to the same skill level, whereas Group 9
consist of elementary occupations with simple and routine tasks.

These major groups can in turn be divided into sub-major groups, sub-
major groups into minor groups, and minor groups into more detailed
occupations. The most detailed level in use in the Finnish classification goes
up to a three- to five-digit level.

We coded occupations into 156 categories, which consisted of non-
overlapping job groups. We mainly used occupational classification at the
four-digit level. Of the 156 occupations, 9o belonged to manual occupations.

In Sub-study III, the data on seafaring occupations were obtained from the
data files of the Seafarers’ Pension Fund. Information on seafarers’
occupations in 2000 was based on the classification of the Finnish Transport
Safety Agency. The original 166 occupations were classified, for men, into deck
officers (20%), deck crew (18%), engine officers (15%), engine crew (11%),
galley (11%), restaurant (11%) and other employees (14%) including hotel
personnel, and those in sales, entertainment and other services. The
classifications for women were sailor (3%), galley employee (27%), restaurant
employee (40%), and other (30%).

In Sub-study IV, occupation was classified using the national Classification
of Occupations 2010 (Statistics Finland 2011), which is based on the ISCO-08
compiled by the International Labour Organization (ILO) (ILO 2012). The
ISCO-08 conceptual model has not fundamentally changed from the ISCO-88
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model, but there are significant differences in the treatment of some
occupations. Some occupations have even been moved from one major group
to another. (ILO 2012.) The EU has no separate version. The Finnish
occupational classification of 2010 follows the structure of the ISCO-08 up to
the four-digit level, with a few exceptions. The five-digit level of the
classification is a national addition. (Statistics Finland 2011.) We used the one-
digit level, excluding armed forces. We also selected the 20 largest occupations
at two-digit level, separately for men and women.

5.2.2 MORTALITY

The mortality data with primary and contributing causes of death was derived
from the Statistics Finland register on causes of death (ICD-10) (Lahti &
Penttild 2001; Statistics Finland 1996). The information on cause of death is
based on the death certificates issued by medical doctors after clinical
examination or by coroners.

In Sub-study I we studied all-cause mortality. In Sub-studies II and III, we
also studied alcohol-related and non-alcohol-related deaths. A death was
defined as alcohol-related if the primary or contributing causes of death were
mental and behavioural disorders due to use of alcohol (F10), degeneration of
the nervous system due to alcohol (G312), alcohol-induced epileptic seizure
(G4051), alcoholic polyneuropathy (G621), alcoholic cardiomyopathy (I426),
alcoholic gastritis (K292), alcoholic liver disease (K70, K852, K860, K8600),
or accidental alcohol intoxication (X45). All remaining deaths were defined as
non-alcohol related.

Among seafarers (Sub-study III), we classified the primary causes of death
as follows: neoplasms (C00-D48), lung cancer (C32-C34), diseases of the
circulatory system (I00-I425, 1427-199), ischaemic heart disease (I20-125),
cerebrovascular disease (160-169), diseases of the respiratory system (Joo-
J64, J66-J99), diabetes (E10-E14, including contributing causes), alcohol-
related diseases (F10, G312, G4051, G621, 1426, K292, K70, K852, K860,
K8600), other diseases, accidents and violence (V01-Y89), suicide (X60-X84,
Y87.0), accidental poisoning by alcohol (X45) and other accidents and
violence.

5.2.3 USE OF HEALTH CARE SERVICES

In Sub-study IV, we examined the use of outpatient and inpatient health care
services in 2018. The use of outpatient care was derived from several registers.
Data on occupational health care services were derived from the four largest
occupational health care providers in Oulu, estimated to cover over 90% of
occupational health care customers (Hujanen & Mikkola 2016). Data on public
sector outpatient primary health care were obtained from the registers of the
City of Oulu and data on specialized health care from the Care Registers for
Health Care (HILMO). Data on private sector outpatient visits were obtained
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from The Social Insurance Institution of Finland. We summed the number of
face-to-face visit days to a doctor or nurse in 2018 from all three sectors. We
did not include dental health care visits.

Data on inpatient care came from the registers of the City of Oulu and
HILMO. They include admission dates from both primary and specialized
care. They cover both the public and private sector (Arajarvi et al. 2018). These
data cover hospital visits adequately and the visits are recorded accurately
(Sund 2012).

5.2.4 EXPLANATORY FACTORS

Most of the background variables were derived from the registers of Statistics
Finland. In Sub-studies I and III, the information was mostly from the end of
2000 and in Sub-study IV from the end of or during 2017.

Age at the end of 2000/2017 was classified into five-year age groups.

Education (Sub-studies I, III and IV) was based on the highest completed
degree or certificate. Those with primary-level education had completed up to
nine years of education, those with secondary education 11—12 years, and those
with tertiary education at least 13 years.

Income (Sub-studies I, ITI and IV) was based on the data on income subject
to state taxation. It consisted of wages and salaries, entrepreneurial income,
and other income such as unemployment benefits and other social security
benefits. In Sub-studies II and III, income was classified into thirds and in
Sub-study into quartiles, separately for men and women because of their
different income distribution.

Unemployment months (Sub-study I) from 1999 and 2000 were
summarized.

Language (Sub-study III) was classified into Finnish, Swedish and other.

Family type (Sub-study III) was classified into four groups: 1) living alone,
2) spouse, no children, 3) spouse with children and 4) single father/mother
with children. Spouse covered married, co-habiting and in a registered
partnership.

Marital status (Sub-study IV) was classified into married, unmarried, and
separated/widowed. It was obtained from the registers of The Social Insurance
Institution of Finland.

The information on industry (Sub-study I) was coded into 18 main
categories according to Standard Industrial Classification 1995 (Statistics
Finland 1999).

The entitlements to special reimbursement for medicine expenses (Sub-
study IV) can be paid for the costs of medicines for severe and long-term
diseases (Kastarinen 2020), and the information is often used as a proxy of
chronic diseases (Saastamoinen et al. 2012). Persons were classified as having
at least one chronic disease if they were entitled to this reimbursement in 2017.

Sickness absence (Sub-study IV) was measured by sickness allowance paid
by The Social Insurance Institution of Finland. Sickness allowance is paid as
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compensation for loss of income due to incapacity to work. It is granted on the
basis of a medical certificate after a ten-day waiting period. We summarized
the sickness allowance days in 2017 and categorized them into 0, 1—-60 and 61—
365 days. The information on entitlements and sickness allowance was
obtained from the registers of The Social Insurance Institution of Finland.

5.3 STATISTICAL METHODS

Men and women were analysed separately because of the different
occupational distribution and the different level of mortality between the
sexes. All analyses used Stata (StataCorp 2015).

In order to investigate the level of mortality in Sub-studies I and III,
directly age-adjusted standardized death rates (SDR per 100 000 person-
years) and their 95% confidence intervals (CI) were calculated, using all
employed as the standard population.

In Sub-studies II and III, indirectly age standardized mortality ratios
(SMR) and their 95% confidence intervals (CI) were calculated to compare the
mortality of high-risk occupations to that of all employees. In Sub-study III,
we also calculated SMR by causes of death and by seafaring occupation. The
SMR for an occupational cohort is the ratio of the total number of observed
deaths in the occupation to the number of expected deaths from age-specific
reference rates multiplied by 100. If the ratio is higher than 100, the number
of deaths is higher than expected in a situation in which the age-specific death
rates would be the same as that of the total population. We calculated the
reference rates for all the five-year age groups by dividing the number of
deaths by person-years in a specific age group. Expected deaths were
calculated by multiplying the total number of participants in the occupation
by the death rates of all employees in the corresponding age group and
summing up all the values for each age group. (Armitage et al. 2005.)

SMR = x 100

L(Myxpy)
d= number of deaths in the occupation
My = death rate of all employees in the age group x

Px= total number of person-years in the occupation in the age
group x

SMR is the weighted mean over the separate age groups, i.e., the ratio of
the observed death rates in the occupation to those in the standard population,
that is, all employees. The weights depend on the age distribution of the
occupation. This means that the SMRs calculated for several occupations are
not strictly comparable, as they have been calculated using different weights.
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(Armitage et al. 2005.) According to Julious et al. (2001), SMR should only be
used to compare mortality from different causes within a single population.
However, in our study, age distributions did not vary substantially by
occupation. SMR is often used in the analysis of occupational cohorts
(Armitage et al. 2005, Lynge 2011), also recently in Nordic countries, where
the data allow directly standardized methods (Pensola et al. 2012; Pukkala et
al. 2009; SCB 2014). SMR enables comparison of all employees. The SMR is
favoured when the number of deaths is small (Sauli 1983). Another advantage
of using SMR is that the variance of indirectly standardized rates is lower than
that of directly standardized rates (Julious et al. 2001; Court & Cheng 1995).
SMRs are also quite robust in terms of violations of the assumption of
proportionality (Court & Cheng 1995). The CIs were calculated using the
quadratic approximation of the Poisson log likelihood for the log-rate
parameter. The log scale is preferred because of the skewed distribution of
SMR (Julious et al. 2001).

We used two different methods to estimate the contribution of different
causes of death to total mortality. In Sub-study II, the contribution of alcohol-
related mortality to relative excess mortality was obtained by comparing the
excess mortality in all deaths to that in deaths not related to alcohol. We
calculated the proportion rate difference (RD) (Mikela et al. 1997).

_ (SMRall - 100) - (SMRnon—alcohol—related - 100) x

RD
SMRyy; — 100

100

In Sub-study III, we compared the absolute differences between the
mortality of seafarers and that of other employees by cause of death. The
contribution of cause-specific deaths to excess mortality is estimated from the
difference in SDR of total and cause-specific deaths (Hemstrom 2002).

Cs — Cg

dif ference in SDR = x 100

s—Tg

C = cause-specific mortality rate
T= total mortality rate

S = seafarers

E= other employees

The Cox proportional hazard regression models with hazard ratios (HR)
and their 95% CIs were used to estimate the association between occupation
and mortality in Sub-studies I and III (Armitage et al. 2005). Time to death
was measured in days, as a continuous variable. In Sub-study I, we adjusted
for education, income and unemployment, and after this, industry. In Sub-
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study III, we adjusted for language, family type, education, and income. We
studied the effect of the explanatory factors by comparing the adjusted models
to Model 1, using the formula:

HRmodell - HRmodelx

X 100
HRmodell -1

We used negative binomial regression with incidence rate ratios (IRR) to
analyse the number of visits to outpatient care services in Sub-study IV.
Negative binomial regression can be used for over-dispersed count data, that
is, when the conditional variance exceeds the conditional mean.
Hospitalization was measured as a dichotomous variable and studied using a
logistic regression model with odds ratios (OR). In both cases, we fit the
models with age and then adjusted for sociodemographic factors (education,
income, marital status) and health status (special reimbursement entitlements
for medicine expenses and sickness absence) and calculated the 95% Cls.

5.4 ETHICAL APPROVAL AND CONSIDERATIONS

The material comprised information classified as sensitive in the Finnish Data
Protection Act (1050/2018), as it concerned a person's state of health, illness,
or disability. The processing of this information is permitted for scientific
research purposes. The research complied with the EU’s General Data
Protection Regulation (GDPR) (2016/679) and with good scientific practice
(TENK 2012) and ethical guidelines (TENK 2019). Informed consent was not
required, because the data were register based. The data providers removed
all identification codes from the combined material and pseudonymized the
data.

For Sub-studies I-III, we obtained ethical approval from the ethical
committee of the Rehabilitation Foundation, and permission to use the data
from Statistics Finland, for Sub-study IIT also from Seafarers’ Pension Fund
and Finnish Centre for Pensions. The data were used with Statistics Finland's
remote access system. For Sub-study IV, the data were accessed with the
permission of the City of Oulu, The Social Insurance Institution of Finland, the
Finnish Institute for Health and Welfare, the Finnish Centre for Pensions,
Statistics Finland, and the Finnish Tax Administration.
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Results

6 RESULTS

6.1 HIGH-MORTALITY MANUAL OCCUPATIONS (SUB-
STUDIES | AND II)

Men had 31 and women 11 high-mortality manual occupations (SMR>120).

Among men, most of the occupations with high mortality belonged to
building and metal workers, stationary plant operators, drivers, and
elementary occupations. The occupation with the highest mortality among
men was building construction labourers (SMR 180) (Table 3). Other high-
mortality occupations were some clerks, waiters and bartenders, care workers,
and farmer’s locums.

Among women, half of the high-mortality occupations belonged to
elementary occupations (Table 4). Mortality was highest among building
caretakers (SMR 155). High-mortality occupations also included three clerical
occupations, waitresses and bartenders, chemical processing plant operators,
and bleaching-, dyeing- and cleaning-machine operators.

Six of the high-mortality occupations were the same among men and
women. These were waiters/waitresses and bartenders, cleaners, building
caretakers, newspaper and advertisement deliverers, manufacturing
labourers, and transport labourers and freight handlers. Most of these were
elementary occupations.
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Table 3 Number of persons and deaths, standardized death rates (SDR per 100 000
person-years), standardized mortality ratios (SMR) and their 95% confidence
intervals in 31 high-mortality manual occupations among men.

Occupation Code* N Deaths SDR SMR 95%CI
Clerks

Porters (office) 41422 3096 324 646 137 (122-152)
Assistant office clerks 4190 3711 276 634 129 (114-145)
Service, care, shop, and market sales workers

Waiters, waitresses and bartenders 5123 3303 222 708 147 (129-168)
Practical nurses 5132 4193 284 592 123 (110-138)
Home care assistants, personal care workers 5133 2627 377 772 156 (141-173)
Skilled agricultural and fishery workers

Farmer’s locums 6123 1774 122 620 132 (111-158)
Craft and related trade workers

Builders 7121 8606 753 695 147 (137-158)
Bricklayers and stonemasons 7122 1691 129 585 121 (102-144)
Other building frame workers 7129 1966 196 688 144 (125-165)
Insulation workers 7134 1506 149 750 158 (134-185)
Glaziers 7135 1064 77 661 141 (113-176)
Plumbers and pipe fitters 7136 9015 799 603 126 (118-135)
Painters 7141 5761 531 702 146 (134-159)
Metal moulders and coremakers 7211 1551 134 617 132 (111-156)
Welders and flame cutters 7212 10338 839 573 120 (112-129)
Sheet-metal workers 7213 8868 757 602 126 (117-135)
Plant and machine operators and assemblers

Metal processing plant operators 812 3956 321 579 121 (108-135)
Wood processing plant operators 8141 4306 369 642 136 (122-150)
Paper-making plant operators 8143 5625 447 594 125 (114-137)
Motor vehicle drivers 832 39751 3416 625 130 (126-135)
Earth-moving plant operators 8332 6596 641 665 139 (129-150)
Crane and hoist operators 8333 1336 125 647 131 (110-156)
Lifting-truck operators 8334 3373 319 619 128 (115-143)
Ships' deck and engine crews 8340 1304 138 677 145 (123-171)
Elementary occupations

Cleaners 91322 3508 326 760 162 (146-181)
Building caretakers 9141 15219 1514 613 127 (121-133)
Newspaper and advertisement deliverers 9151 1841 152 594 125 (107-147)
Construction and maintenance labourers 9312 3773 393 706 149 (135-165)
Building construction labourers 9313 3243 397 859 180 (163-199)
Manufacturing labourers 9320 4096 355 655 136 (122-150)
Transport labourers and freight handlers 9330 17551 1459 629 132 (125-139)
All employees 756792 478 100

*Classification of Occupations 2001 (Statistics Finland 2001)
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Table 4 Number of persons and deaths, standardized death rates (SDR per 100 000
person-years), standardized mortality ratios (SMR) and their 95% confidence
intervals in 11 high-mortality manual occupations among women.

Occupation Code* N Deaths SDR SMR 95% ClI
Clerks

Word-processors 4112 1999 90 302 131 (107-161)
Library and filing clerks 4141 3639 170 298 130 (111-151)
Telephone switchboard operators 42231 3686 189 328 143 (124-165)
Service, care, shop, and market sales workers

Waitresses and bartenders 5123 11528 484 322 141 (129-154)
Plant and machine operators and assemblers

Chemical processing plant operators 8150 1780 93 313 138 (113-169)
Bleaching-, dyeing- and cleaning-machine

operators 8264 2368 119 295 125 (104-149)
Elementary occupations

Cleaners 91322 35014 1972 318 134 (128-140)
Building caretakers 9141 2849 198 366 155 (135-179)
Newspaper and advertisement deliverers 9151 2357 114 297 124 (104-150)
Manufacturing labourers 9320 4678 232 304 133 (117-151)
Transport labourers and freight handlers 9330 5356 259 304 130 (115-147)
All employees 783140 230 100

*Classification of Occupations 2001 (Statistics Finland 2001)
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6.2 CONTRIBUTION OF SOCIOECONOMIC AND
OCCUPATIONAL FACTORS TO HIGH MORTALITY
AMONG MANUAL OCCUPATIONS (SUB-STUDY I)

Among men, the extent to which adjusting for education, income,
unemployment and industry explained the high mortality in a specific
occupation varied greatly (from -38% to 145%) (Table 5). Among clerks,
controlling for socioeconomic characteristics explained the excess mortality in
comparison to all employees. The same applied to service, care, shop, and
market sales workers, excluding waiters and bartenders. Overall, industry had
only a small effect in studied occupations, apart from farmer’s locums.
Socioeconomic factors explained their high mortality but controlling for
industry returned the level to near the original level. Among craft and related
trade workers, the effect of adjustments was quite large overall. However, in
some occupations, excess mortality remained significantly high; for example,
among plumbers and pipe fitters, painters, metal moulders and coremakers,
and sheet-metal workers. Plant and machine operators and assemblers
included the occupations least affected by the adjustments. Among paper-
making plant operators, the adjustment of income and unemployment even
increased the risk. The effect was also relatively low among metal-processing
plant operators and ships’ deck and engine crews. Elementary occupations’
excess mortality was partly explained by socioeconomic characteristics and
industry. Only among building caretakers and newspaper and advertisement
deliverers was excess mortality fully explained. After adjusting for
socioeconomic and occupational characteristics, mortality was statistically
significantly high in 17 of the 31 occupations.

Among women, the variation in the effects of adjusting for education,
income, unemployment, and industry was smaller than that among men
(Table 6). The contribution was the highest among newspaper and
advertisement deliverers (86%) and the lowest among word processors (9%).
Among clerks, the effect of the adjustments was quite low overall due to their
higher education. Among waitresses and bartenders, the adjustments
explained half of the excess mortality. The effect varied from 32% to 86%
among plant and machine operators and assemblers and elementary
occupations. After the adjustments, mortality was still statistically higher than
average in all 11 occupations, apart from bleaching-, dyeing- and cleaning-
machine operators, and newspaper and advertisement deliverers.
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Table 5 Adjusted hazard ratios (HR) and 95% confidence intervals (Cl) and change (%)
compared to age-adjusted model for all-cause mortality in 31 high-mortality manual
occupations among men.

Age-adjusted model Full model

Occupation* HR 95% Cl HR 95% ClI %
Clerks

Porters (office) 1.37 (1.22-1.52) 1.10 (0.99-1.23) 73
Assistant office clerks 130 (1.15-1.46) 1.10 (0.98-1.24) 67
Service, care, shop, and market sales workers

Waiters and bartenders 1.50 (1.31-1.71) 1.18 (1.01-1.38) 64
Practical nurses 125 (1.12-1.41) 1.09 (0.96-1.23) 64
Home care assistants, personal care workers 1.52 (1.37-1.68) 1.10 (0.99-1.23) 81
Skilled agricultural and fishery workers

Farmer’s locums 133  (1.11-1.59) 1.25 (1.04-1.51) 24
Craft and related trade workers

Builders 1.51 (1.40-1.62) 1.04 (0.97-1.12) 92
Bricklayers and stonemasons 122 (1.03-1.45) 0.90 (0.76-1.08) 145
Other building frame workers 145 (1.26-1.67) 1.11 (0.97-1.28) 76
Insulation workers 1.60 (1.36-1.88) 1.17 (0.99-1.37) 72
Glaziers 143 (1.15-1.79) 1.17 (0.94-1.46) 60
Plumbers and pipe fitters 1.28 (1.19-1.37) 1.08 (1.01-1.16) 71
Painters 148 (1.36-1.62) 1.14 (1.04-1.24) 71
Metal moulders and coremakers 133 (1.12-1.58) 1.23 (1.04-1.46) 30
Welders and flame cutters 122 (1.14-1.30) 1.06 (0.99-1.14) 73
Sheet-metal workers 128 (1.19-1.37) 1.14 (1.06-1.22) 50
Plant and machine operators and assemblers

Metal processing plant operators 122  (1.09-1.36) 1.22 (1.09-1.36) 0
Wood processing plant operators 137  (1.23-1.51) 1.15 (1.03-1.27) 59
Paper-making plant operators 126 (1.15-1.39) 1.36 (1.24-1.50) -38
Motor vehicle drivers 1.33 (1.28-1.38) 1.06 (1.01-1.10) 82
Earth-moving plant operators 140 (1.29-1.51) 1.06 (0.98-1.15) 85
Crane and hoist operators 132  (1.11-1.57) 1.09 (0.92-1.30) 72
Lifting-truck operators 129 (1.16-1.44) 1.16 (1.04-1.30) 45
Ships' deck and engine crews 146 (1.24-1.73) 1.35 (1.14-1.59) 24
Elementary occupations

Cleaners 1.65 (1.48-1.84) 1.28 (1.14-1.42) 57
Building caretakers 1.27 (1.20-1.33) 1.01 (0.96-1.07) 96
Newspaper and advertisement deliverers 1.25 (1.06-1.46) 0.98 (0.84-1.16) 108
Construction and maintenance labourers 152 (1.38-1.68) 1.10 (1.00-1.22) 81
Building construction labourers 1.83 (1.66-2.02) 1.19 (1.08-1.31) 77
Manufacturing labourers 1.36 (1.23-1.51) 1.20 (1.08-1.33) 44
Transport labourers and freight handlers 133  (1.26-1.40) 117 (1.11-1.23) 48

Age-adjusted model: HRs adjusted for age

Full model: HRs adjusted for age, education, income, unemployment and industry

*The reference group for a specific occupation was all other employees, excluding this particular
occupation.
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Table 6 Adjusted hazard ratios (HR) and 95% confidence intervals (Cl) and change (%)
compared to age-adjusted model for all-cause mortality in 11 high-mortality manual
occupations among women.

Age-adjusted model Full model

Occupation* HR 95% Cl HR 95% ClI %
Clerks

Word processors 1.33 (1.08-1.63) 1.30 (1.05-1.59) 9
Library and filing clerks 130 (1.12-1.52) 1.20 (1.03-1.40) 33
Telephone switchboard operators 143 (1.24-165) 1.32 (1.14-1.52) 26
Service, care, shop, and market sales workers

Waitresses and bartenders 143 (1.30-1.56) 1.20 (1.08-1.33) 53
Plant and machine operators and assemblers

Chemical processing plant operators 137  (1.12-1.68) 5 (1.02-1.53) 32
Bleaching-, dyeing- and cleaning-machine operators 1.24  (1.04-1.48) 1.06 (0.89-1.28) 75
Elementary occupations

Cleaners 1.36 (1.30-1.42) 1.11 (1.06-1.17) 69
Building caretakers 153 (1.33-1.76) 1.28 (1.11-1.48) 47
Newspaper and advertisement deliverers 1.22 (1.02-1.47) 1.03 (0.85-1.24) 86
Manufacturing labourers 1.34 (1.17-1.52) 1.21 (1.06-1.38) 38
Transport labourers and freight handlers 130 (1.15-147) 118 (1.04-1.33) 40

Age-adjusted model: HRs adjusted for age

Full model: HRs adjusted for age, education, income, unemployment and industry

*The reference group for a specific occupation was all other employees, excluding this particular
occupation.
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6.3 THE ROLE OF ALCOHOL IN HIGH MORTALITY
AMONG MANUAL OCCUPATIONS (SUB-STUDY II)

Alcohol-related mortality constituted 27% of all-cause mortality among men
aged 30—64 in manual occupations and 12% among women. The proportions
were one percentage point lower among all employees.

Among men, almost all (24 of 31) high-mortality manual occupations also
had high alcohol-related mortality (Table 7). In some occupations, excess
alcohol-related mortality was not statistically significant, despite high SMR.
Only among farmer’s locums was alcohol-related mortality near the average
(SMR 96). Mortality that was not related to alcohol was higher than the
average in almost all occupations. The contribution of alcohol-related
mortality to excess all-cause mortality was the highest among welders and
flame cutters (50%), and bricklayers and stonemasons (48%). In 15 of the 31
occupations, the contribution of alcohol-related mortality was over 10%. These
included many craft and related workers and elementary occupations, but also
assistant office clerks, waiters and bartenders, practical nurses, and paper-
making plant operators. In some occupations, the effect was negative, the
lowest being among farmer’s locums (-50%). In these occupations, relative
mortality was higher without the equalizing effect of low alcohol-related
mortality. The effect was also negative among some traffic workers.

Among women, the risk of death due to alcohol-related mortality was
statistically significantly higher than the average in six occupations of the 11
high all-cause mortality occupations (Table 8). These occupations were library
and filing clerks, waitresses and bartenders, cleaners, building caretakers,
manufacturing labourers and transport labourers and freight handlers. The
five last mentioned also had high alcohol-related mortality among men. All 11
occupations were also at a higher risk of death when alcohol-related deaths
were excluded. The contribution of alcohol-related mortality to excess all-
cause mortality was 10% or more in the six occupations with high alcohol-
related mortality. It was the highest among building caretakers (15%). Among
chemical processing-plant operators and word processors, excess mortality
increased by 10% after excluding alcohol-related mortality.
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Table 7 Age standardized mortality ratios (SMR) due to all-cause mortality, alcohol-related
mortality and mortality excluding alcohol-related deaths and excess mortality
accounted for by alcohol (rate difference RD and proportion) in 31 high-mortality
manual occupations among men.

All causes Excess
excluding mortality

All Alcohol- alcohol- due to

Occupation causes related related alcohol

SMR SMR SMR RD (%)
Clerks
Porters (office) 137 142 135 2 5
Assistant office clerks 129 147 122 7 24
Service, care, shop, and market sales
workers
Waiters and bartenders 147 165 139 8 17
Practical nurses 123 134 119 4 17
Home care assistants, personal care
workers 156 148 159 -3 -5
Skilled agricultural and fishery workers
Farmer’s locums 132 96 148 -16  -50
Craft and related trade workers
Builders 147 178 135 12 26
Bricklayers and stonemasons 121 147 111 10 48
Other building frame workers 144 139 145 -1 -2
Insulation workers 158 205 140 18 31
Glaziers 141 132 145 -4 -10
Plumbers and pipe fitters 126 156 116 10 38
Painters 146 152 144 2 4
Metal moulders and coremakers 132 123 135 -3 -9
Welders and flame cutters 120 148 110 10 50
Sheet-metal workers 126 141 120 6 23
Plant and machine operators and
assemblers
Metal processing plant operators 121 123 120 1 5
Wood processing plant operators 136 137 135 1 3
Paper-making plant operators 125 146 116 9 36
Motor vehicle drivers 130 124 133 -3 -10
Earth-moving plant operators 139 148 136 3 8
Crane and hoist operators 131 115 137 -6 -19
Lifting-truck operators 128 142 124 4 14
Ships' deck and engine crews 145 131 150 -5 -1
Elementary occupations
Cleaners 162 180 156 6 10
Building caretakers 127 141 122 5 19
Newspaper and advertisement deliverers
and messengers 125 123 126 -1 -4
Construction and maintenance labourers 149 175 140 9 18
Building construction labourers 180 239 160 20 25
Manufacturing labourers 136 148 131 5 14
Transport labourers and freight handlers 132 130 132 0 0

Coefficients in bold differ statistically significantly from the reference group (all male employees).
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Table 8 Age standardized mortality ratios (SMR) due to all-cause mortality, alcohol-related
mortality, and mortality excluding alcohol-related deaths and excess mortality
accounted for by alcohol (rate difference RD and proportion) in 11 high-mortality
manual occupations among women.

All causes Excess
excluding mortality
Alcohol- alcohol- due to
Occupation All causes related related alcohol
SMR SMR SMR RD (%)
Clerks
Word processors 131 114 134 -3 -10
Library and filing clerks 130 153 127 3 10
Telephone switchboard operators 143 148 142 1 2
Service, care, shop, and market sales
workers
Waitresses and bartenders 141 181 136 5 12
Plant and machine operators and
assemblers
Chemical processing plant operators 138 110 141 -3 -8
Bleaching-, dyeing- and cleaning-machine
operators 125 111 126 -1 -4
Elementary occupations
Cleaners 134 169 130 4 12
Building caretakers 155 232 147 8 15
Newspaper and advertisement deliverers
and messengers 124 128 124 0 0
Manufacturing labourers 133 162 129 4 12
Transport labourers and freight handlers 130 155 127 3 10

Coefficients in bold differ statistically significantly from the reference group (all female employees).

6.4 MORTALITY OF SEAFARERS (SUB-STUDY lIlII)

The risk of death among seafarers was 1.3 times higher than that among all
employees (SDR men 530, women 230) (Table 9). Men were at a higher risk
of death from diseases (SMR 128), and accidents and violence (SMR 135). The
risk of death was higher than average in many causes: neoplasm overall (SMR
132) and lung cancer in particular (SMR 151), diseases of the respiratory
system (SMR 256) and alcohol-related diseases (SMR 172). In contrast, there
were no differences in mortality due to diseases of the circulatory system,
diabetes, or suicides in comparison to those among all employees. Among
women, excess mortality due to diseases (SMR 126) did not quite reach
statistical significance. Mortality due to accidents and violence was at the same
level as that of all employees (SMR 99). Women were at a higher risk of death
from lung cancer (SMR 365) and alcohol-related diseases (SMR 262).

We also examined whether seafarers’ excess all-cause mortality and
mortality due to alcohol-related and other than alcohol-related causes could
be explained by language, family type, education, and income (Graphic 1). For
men, the adjustments even increased excess mortality, mainly because of the
higher income of seafarers. For women, it was only possible to examine all-
cause mortality. The excess risk of mortality among female seafarers was
attenuated by the adjustments.
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We also examined the differences between different seafaring occupations
(Graphic 2). Among men, deck and engine crew as well as galley crew were at
a higher risk of death than deck officers, which was the occupation with the
lowest mortality and was at same level as that of all employees. Among women,
galley crew seemed to have higher mortality than restaurant crew and other
employees. Controlling for sociodemographic factors diminished the risk.

Table 9 Standardized mortality ratios (SMR) and their 95% confidence intervals (Cl) by
cause of death among Finnish male and female seafarers aged 25—-64 compared to

that among all employees, 2001-2013.

Cause of death (ICD-10) Men Women
SMR  95%Cl SMR  95%CI
All causes 132 (118-147) 125 (99-157)
All diseases (A00-R99) 128 (113-145) 126 (99-161)
Neoplasms (C00-D48) 132 (108-161) 123 (90-168)
Lung cancer (C32-C34) 151  (104-221) 365 (220-606)
Circulatory system diseases (100-1425, 1427-199) 116 (93-144) 75 (36-158)
Ischaemic heart diseases (120-125) 120  (91-158)
Cerebrovascular diseases (160-169) 93 (50-172)
Diseases of the respiratory system (J00-J64, J66-J99) 256  (149-441)
Diabetes (inc. contributing) (E10-E14) 99 (60-161)
Alcohol-related diseases (F10, G312, G4051, G621,
1426, K292, K70, K852, K860, K8600) 172 (126-233) 262 (131-525)
Other diseases 62 (32-120) 157 (79-315)
Accidents and violence (V01-Y89) 135 (104-174) 99 (44-220)
Suicide (X60-X84, Y87.0) 107  (66-175)
Accidental poisoning by alcohol (X45) 192 (113-324)
Other accidents and violence 134 (93-193)

Results are only presented if at least five cases were observed.

Coefficients in bold differ statistically significantly from the reference groups

employees).
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® Age-adjusted model ® Full model

Men and women are analysed separately.

Age-adjusted model: HRs adjusted for age

Full model: HRs adjusted for age, language, family type, education and income
Full model for women was possible to estimate only for all causes.

Graphic 1  Adjusted hazard ratios and their 95% confidence intervals for all-cause, alcohol-
related, and non-alcohol-related mortality among Finnish male and female seafarers
aged 25-64 compared to that of all other employees, 2001-2013 (log scale).
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Full model: HRs adjusted for age, language, family type, education and income
Results are only presented if at least five cases were observed.

Graphic 2  Adjusted hazard ratios and their 95% confidence intervals for all-cause mortality

among Finnish male and female seafarers aged 25-64 by occupation, 2001-2013
(log scale).
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6.5 USE OF HEALTH CARE SERVICES (SUB-STUDY IV)

6.5.1 MEN

Male employees made an average of 3.8 visits to a doctor or a nurse in
outpatient health care services in 2018. Clerical support workers had the
highest number of visits (4.4), managers and professionals the lowest (3.3).
After adjustment for sociodemographic factors and health status, the use of
outpatient health care services was less common than the average among
managers and professionals (Table 10). Technicians and associate
professionals used outpatient care services slightly more frequently than
average, especially health associate professionals. Clerical support workers
still made the most visits. Service and sales workers made more visits on
average than the average employee, but by the detailed occupation personal
service workers and protective service workers made even more. Skilled
agricultural, forestry and fishery workers did not differ from the average
employee. Craft and related trade workers used outpatient care services more
often, especially metal, machinery and related trade workers. Plant and
machine operators and assemblers made more visits than average, but visits
among detailed occupations varied: stationary plant and machine operators
used outpatient care services more frequently, and drivers and mobile plant
operators less frequently. In elementary occupations, the use of outpatient
health services was on the average level, but among these, labourers in mining,
construction, manufacturing, and transport made more visits than average.

Among all male employees, 6.8% had used inpatient health care services in
2018. By occupational group, inpatient care was more common among plant
and machine workers and assemblers, and less common among professionals.
After adjustments, higher use only remained significant among plant and
machine workers and assemblers. By detailed occupation, the adjusted risk of
inpatient care was higher than average among health associate professionals
and stationary plant and machine operators.

6.5.2 WOMEN

Female employees made an average of 5.7 visits to outpatient health care
services during 2018. Elementary occupations made the most visits (6.4), and
skilled agricultural, forestry and fishery workers the least (4.0). After all
adjustments, managers and professionals made a lower, and technicians and
associate professionals a slightly higher number of visits than average (Table
11). There was some variation among manual workers. Clerical support
workers used outpatient care services more frequently, especially customer
service clerks. Service and sales workers did not differ from the average
employee, but variation by detailed occupation was substantial: the use of
outpatient health care services was less common than average among personal
service workers and more common among sales workers. Skilled agricultural,
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forestry and fishery workers did not differ from all employees, whereas craft
and related trade workers made less visits than average. Among plant and
machine operators and assemblers, the use of outpatient health services was
at the same level as that among all employees. However, stationary plant and
machine operators used outpatient care services more frequently than all the
other occupations studied. Elementary occupations’ use did not differ from
that of all employees.

On average, 8.4% of female employees had used inpatient health care
services in 2018. The adjusted results by occupational group and detailed
occupation were very similar to those among men. After adjustments, use was
high among health associate professionals and stationary plant and machine
operators.

Overall, controlling for sociodemographic factors and health status only
slightly attenuated the estimates in most occupations.
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Table 10 Use of outpatient and inpatient health care services by occupational group and
occupation among male employees in Oulu in 2018.

Outpatient care Inpatient care

(IRR) (OR)

Occupational group (1-digit level)/ Age-adj. Full Age-adj. Full
Occupation (2-digit level)* model model model model
All employees 1.00 1.00 1.00 1.00
1 Managers 0.80 0.86 0.90 0.96
13 Production and specialized services managers 0.85 0.91 0.92 0.97
2 Professionals 0.87 0.91 0.89 0.94
21 Science and engineering professionals 0.80 0.84 0.88 0.94
22 Health professionals 0.97 0.98 0.94 0.95
23 Teaching professionals 0.85 0.88 1.06 1.10
24 Business and administration professionals 0.95 0.97 0.80 0.82
25 Information and communications technology professionals  0.96 0.98 0.83 0.88
3 Technicians and associate professionals 1.04 1.03 1.01 1.01
31 Science and engineering associate professionals 0.99 0.97 0.94 0.95
32 Health associate professionals 1.25 1.16 1.47 1.38
33 Business and administration associate professionals 1.06 1.08 0.96 0.98
34 Legal, social, cultural, and related associate professionals 1.03 1.01 1.18 1.15
4 Clerical support workers 1.17 1.12 1.16 1.10
5 Service and sales workers 1.08 1.08 1.13 1.09
51 Personal service workers 0.98 1.01 1.22 1.20
52 Sales workers 1.00 1.03 1.04 1.03
53 Personal care workers 1.26 1.22 1.24 1.15
54 Protective services workers 1.30 1.25 1.15 1.05
6 Skilled agricultural, forestry and fishery workers 1.02 0.99 0.86 0.80
7 Craft and related trade workers 1.13 1.09 1.04 1.00
71 Building and related trade workers, excluding electricians 1.12 1.09 0.97 0.92
72 Metal, machinery, and related trade workers 1.27 1.23 1.18 1.14
74 Electrical and electronic trade workers 1.04 1.00 0.97 0.95
8 Plant and machine operators, and assemblers 1.11 1.05 1.24 1.15
81 Stationary plant and machine operators 1.36 1.28 1.39 1.27
83 Drivers and mobile plant operators 0.98 0.93 1.18 1.1
9 Elementary occupations 1.10 1.07 0.83 0.78
93 Labourers in mining, construction, manufacturing, and

transport 1.30 1.23 0.82 0.75

*Classification of Occupations 2010 (Statistics Finland 2011)

Age-adjusted model: occupational group/occupation + age

Full model: occupational group/occupation + age + education + income + marital status + chronic
diseases + sickness absence

Coefficients in bold differ statistically significantly from the reference group (all male employees).
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Table 11 Use of outpatient and inpatient health care services by occupational group and
occupation among female employees in Oulu in 2018.

Outpatient care Inpatient care

(IRR) (OR)
Occupational group (1-digit level)/ Age-adj. Full Age-adj. Full
Occupation (2-digit level)* model model model model
All employees 1.00 1.00 1.00 1.00
1 Managers 0.81 0.90 0.78 0.82
2 Professionals 0.88 0.95 0.88 0.93
21 Science and engineering professionals 0.81 0.88 1.01 1.1
22 Health professionals 0.82 0.90 0.88 0.92
23 Teaching professionals 0.89 0.95 0.89 0.95
24 Business and administration professionals 0.88 0.95 0.87 0.92
25 Information and communications technology professionals  0.95 1.00 1.00 1.05
26 Legal, social, and cultural professionals 1.00 1.06 0.72 0.74
3 Technicians and associate professionals 1.05 1.04 1.06 1.05
31 Science and engineering associate professionals 1.05 1.13 1.18 1.25
32 Health associate professionals 1.06 1.04 1.16 1.13
33 Business and administration associate professionals 1.04 1.04 0.86 0.89
34 Legal, social, cultural, and related associate professionals 1.03 0.99 1.20 1.16
4 Clerical support workers 1.09 1.07 1.03 1.04
41 General and keyboard clerks 1.07 1.03 1.13 1.12
42 Customer services clerks 1.15 1.14 1.03 1.04
43 Numerical and material recording clerks 1.06 1.07 0.99 1.02
44 Other clerical support workers 1.04 1.04 0.84 0.86
5 Service and sales workers 1.07 1.01 1.06 1.01
51 Personal service workers 0.93 0.92 1.05 1.06
52 Sales workers 1.10 1.08 0.88 0.88
53 Personal care workers 1.09 0.99 1.18 1.07
6 Skilled agricultural, forestry and fishery workers 0.74 0.79 0.99 1.12
7 Craft and related trade workers 0.76 0.77 0.85 0.88
8 Plant and machine operators, and assemblers 1.09 1.05 1.45 1.41
81 Stationary plant and machine operators 1.25 1.21 1.60 1.54
9 Elementary occupations 1.10 1.03 1.06 0.99
91 Cleaners and helpers 1.1 1.04 1.07 0.99
94 Food preparation assistants 1.00 0.94 1.14 1.07

*Classification of Occupations 2010 (Statistics Finland 2011)

Age-adjusted model: occupational group/occupation + age

Full model: occupational group/occupation + age + education + income + marital status + chronic
diseases + sickness absence

Coefficients in bold differ statistically significantly from the reference group (all female employees).
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7 DISCUSSION

7.1 SUMMARY OF MAIN FINDINGS

We identified 31 high-mortality manual occupations among male and 11
among female employees. Among men, most of the high-mortality
occupations were craft and related trade workers, plant and machine
operators and assemblers, and elementary occupations. Among women,
nearly half were elementary occupations. Due to the gendered occupational
structure, men and women had relatively few common high-mortality
occupations. Furthermore, seafarer’s mortality was 1.3 times higher than that
of all employees.

The contribution of socioeconomic and occupational characteristics to total
mortality varied between manual occupations. In most occupations, high
mortality was partly explained by these characteristics, in some even fully
explained. However, nearly every field included occupations in which excess
mortality remained high after adjustments. In some male occupations,
mortality rate even increased after adjustments. This was also true for male
seafarers. In contrast, among women, seafarers’ excess mortality was
attenuated by controlling for sociodemographic factors. The mortality
differences between the seafaring occupations were no more statistically
significant after controlling for sociodemographic factors.

Almost all high-mortality manual occupations also had high mortality in
alcohol-related deaths. High-mortality occupations also typically had high
mortality in non-alcohol-related deaths. However, relative alcohol-related
mortality was generally higher than relative mortality for other causes;
therefore, alcohol-related mortality further increased excess mortality. In
some occupations, the contribution was reverse, as excess mortality from non-
alcohol-related causes was higher than that from alcohol-related causes.
Although previous research has suggested high alcohol mortality in the
occupation, this did not necessarily mean that alcohol-related mortality made
a high contribution to total mortality. Among seafarers, the risk was especially
high for alcohol-related mortality and lung cancer, but the risk for circulatory
system diseases was on the average level.

Some differences between occupational classes in the use of health care
services among employees were not explained by sociodemographic factors or
health status. There were also differences among the use of health care services
of detailed occupations belonging to the same field. Principally, manual
workers made higher use and non-manual occupations made lower use than
that of all employees. However, some occupations differed from this general
line, for example male drivers and female personal service workers had low
visit rates. Both outpatient and inpatient care services were more commonly
used than average by both sexes among health associate professionals and
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stationary plant and machine operators. Compared to mortality rates, it seems
that high mortality does not always mean a high number of visits and vice
versa.

7.2 DISCUSSION OF MAIN FINDINGS

7.21 HIGH-MORTALITY OCCUPATIONS

In earlier studies (Sauli 1983; Marin 1986; Notkola et al. 1995; Notkola &
Savela 1998; Pensola ym. 2004; Pensola et al. 2012; Rinne et al. 2018; SCB
2014), almost all high mortality occupations have belonged to manual
occupations, and thus focusing on these was justified. Occupations at the
highest risk of occupational diseases (TTL 2021), work accidents (TVK 2021)
and exposure to chemical agents (Louhelainen et a. 2017), and those with the
highest prevalence of job strain (Wieclaw et al. 2008) were also manual.

The 31 high-mortality manual occupations among men and the 11 among
women were from several fields. Women have also had fewer high-mortality
occupations than men in earlier studies (Sauli 1983; Marin 1986; Notkola et
al. 1995; Notkola & Savela 1998; Pensola ym. 2004; Pensola et al. 2012; Rinne
et al. 2018; SCB 2014). Mortality is more evenly distributed between
occupations among women than among men.

The large number of elementary occupations among high-mortality
occupations was expected, because of the lower skill level and probably lower
level of education, income, and job security in these occupations. Mortality has
also been high in elementary occupations in earlier studies in Finland (Sauli
1983; Notkola & Savela 1998; Pensola et al. 2004) and elsewhere, particularly
among men (van den Borre 2018; Katikireddi et al. 2017). In a Swedish study,
the number of elementary occupations was surprisingly low (SCB 2014). Men
had quite many high mortality occupations among craft and related trade
workers, and plant and machine operators and assemblers, as in earlier
Finnish studies (Marin 1986; Notkola & Savela 1998; Pensola et al. 2004). In
contrast, the high mortality among clerical workers and male care workers was
somewhat surprising, because of their lower level of occupational risk.
Previous studies have found some clerical workers to have high mortality
(Notkola & Savela 1998; Pensola et al. 2004; SCB 2014), as well as male care
workers (Pensola et al. 2004), but not female (Sauli 1982; Notkola & Savela
1998; Pensola et al. 2004).

Exact comparison with Finnish studies from the 1990s (Notkola & Savela
1998; Pensola et al. 2004) is slightly difficult, as occupational classification has
changed. For men, a large proportion of high-risk occupations were the same
as in our study, whereas for women they varied more. In all the studies,
occupations with high mortality included cleaners, waiters, and
manufacturing labourers; and among men also drivers, deck and engine crew,
and many elementary occupations. The results among men reflect the stability
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of the Finnish occupational structure and working conditions, whereas the
results among women are more random due to the lower number of deaths.

The results are easier to compare with those of the Swedish study (SCB
2014) because the occupational classification is the same. In the Swedish
study, the high-mortality occupations were, with the exception of one, also
manual occupations, but similar occupations to those in our study were
surprisingly few, most of them being plant and machine operators and
assemblers. Their shorter follow-up period or differences in occupational
structure, working conditions or health behaviour (Connelly et al. 2016) may
partly explain these differences.

Seafaring is still a high-risk occupation, as shown in many earlier Finnish
and international studies, even if seafarers’ excess mortality has decreased
over time according to Swedish and Danish studies (Eriksson et al. 2020;
Ugelvig Petersen et al. 2020). Although working conditions have improved,
seafarers still have several risk factors, such as noise, risk of accidents and
whole-body vibration, exposure to carcinogens from different oils, and
psychosocial stressors. Limited or postponed access to health care may
determine the severity of outcomes in cases of emergency.

7.2.2 CONTRIBUTION OF SOCIOECONOMIC AND OCCUPATIONAL
FACTORS

Occupational differences in mortality may reflect more general socioeconomic
characteristics. Even occupations of the same skill level may differ by
education, income, and the likelihood of unemployment. These differences
may also be due to differences in the common physical or social environment
of the industry. It might have been assumed that adjusting for education,
income, and unemployment would have explained at least part of the excess
mortality among manual occupations. After all, manual occupations are
basically united by lower educational requirements and income. Education
brings knowledge and income material resources. Studies by occupational
class have supported this assumption: mortality differences have been partly
explained but occupational class still has its own net effect after adjustment
for other socioeconomic factors (Martikainen et al. 2007; Geyer et al. 2006;
Hoffman et al. 2019).

In most occupations, high mortality was partly explained by these factors,
and in some even fully explained. Such occupations were clerks, care workers,
construction workers and mobile plant operators among men, and bleaching-,
dyeing- and cleaning-machine operators among women, and newspaper and
advertisement deliverers among both sexes. In the occupations in which
mortality was high among both sexes, the contributions were equal for men
and for women. However, there were gender differences in different fields.
High occupational mortality was explained more often among men than
among women. Earlier studies have shown that at occupational class level,
unemployment (Roelfs et al. 2011), education and income have a stronger
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impact on men (Hoffman et al. 2019), possibly via risky alcohol behaviour,
which is especially common in the lower income groups (Tarkiainen et al.
2015).

Some exceptions also emerged. Men had one high-risk occupation — paper-
making plant operators — whose mortality rate even increased after adjusting
for income and unemployment. Thus, high income and low unemployment do
not always guarantee a low mortality rate. The results were somewhat similar
among metal-processing plant operators. In these occupations, dangerous
working conditions may be compensated by higher earnings (Raversteijn et al.
2013). Although income provides better resources and enables health-
promoting lifestyles (Teperi & Keskimidki 2007), in the masculine
occupational culture, behavioural patterns may be inclined towards unhealthy
lifestyles as strategies for coping with stress, such as excessive alcohol
consumption (Turtiainen & Vaidnianen 2012).

The combination of high mortality and high earnings also applied to male
seafarers, whose mortality risk increased after adjustments for language,
family type, education, and income in comparison to other employees. It
seems that sociodemographic characteristics, especially income, protect them
to some extent from the factors in seafaring that increase mortality. Among
women, the risk attenuated so that the difference was no longer statistically
significant. A different occupational structure may play a role in explaining
these gender differences. All occupations share the same occupational culture
and health behaviour such as general smoking (Pougnet et al. 2014) on board,
but some have a more dangerous micro-working environment. The risk of
death was highest among male engine and deck crew, as well as male and
female galley personnel. Our results regarding men are consistent with both
earlier (SCB 2014; Notkola & Savela 1998) and recent (Eriksson et al. 2020;
Ugelvig Petersen et al. 2020) studies. Engine personnel are exposed to, for
example, noise and carcinogens from different oils (Forsell et al. 2016). Deck
crew, on the other hand, have the highest rate of occupational accidents
(Hansen et al. 2002). Although the differences between seafaring occupations
were not statistically significant after adjustments, there was some indication
of excess risk among male engine crew and female galley crew.

Among women, in many manual occupations, part of excess mortality was
explained as expected. Among clerks, one occupation had higher education
than the average employee, but lower income and higher unemployment. It is
possible that those with poorer health already at a younger age, but also the
highly educated with poor health, may be selected for lower-rank office jobs.
Physical risks are generally thought to explain mortality differences more than
psychosocial risks (Lahelma & Rahkonen 2017), but the latter are assumed to
better explain female clerks’ unexplained excess mortality (Adler & Newman
2002). Their psychosocial work risks (Niedhammer et al. 2008; Wieclaw et al.
2008) could be one cause of their higher CVD mortality (Rinne et al. 2018).
Perhaps being at the bottom of the hierarchy creates an extra burden (Marmot
2004). The number of office workers also fell sharply during the follow-up
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period (Statistics Finland 2021), which may have meant that some became
unemployed and the workload of the remaining workers increased.

The high impact of socioeconomic factors on mortality among elementary
workers is understandable, as these occupations do not require high education
and the salary is low. Among most of them, however, mortality remained high
after adjustments. Many of these occupations are physically demanding, but
they also have psychosocial work-related risks (Wieclaw et al. 2008). During
the follow-up period, they may also have more unemployment periods and
other stressful life situations outside of work life. In addition, the life course
approach may apply, as long-term exposure to low social position increases
mortality risk (Ervasti et al. 2019).

Industry measures cultural and environmental factors independently of
occupation. It is certainly different to work as a cleaner in a kindergarten than
in a factory. According to initial expectations, industry's impact on mortality
differences may have been more diverse than that of socioeconomic factors.
Not all high-mortality occupations are necessarily in a high-mortality
industry. After socioeconomic factors had been adjusted for, the adjustment
for industry did not have much of an impact. The biggest exception was
farmers’ locums, who operate in the low-mortality industry. The impact of the
environment may not extend to them because of their substitutory role.

In conclusion, the high mortality of most occupations was not explained by
other socioeconomic factors or industry. The effect of socioeconomic factors
was smaller among women than among men. However, there were differences
between occupations, and in this respect, manual occupations are not a unified

group.

7.2.3 THE ROLE OF ALCOHOL-RELATED MORTALITY

One explanation for the mortality difference between occupations is health
behaviour, which includes risky alcohol-related behaviour. Previous studies
have listed occupations with high alcohol-related mortality, but the
contribution of alcohol to total mortality has only been calculated at the
occupational class level (Mékeld et al. 1997; Hemstrom 2002). At this level,
the contribution of alcohol to total mortality was greater among men than
among women (Maikela et al. 1997; Hemstrém 2002). In this study by detailed
occupation, the contribution of alcohol-related mortality to total mortality
among men varied more than that among women. However, alcohol-related
mortality in the high-risk occupations that were the same among men and
women made a very similar contribution to total mortality.

Several occupations had high alcohol-related mortality. High-mortality
occupations also had higher than average non-alcohol-related mortality.
Excessive alcohol consumption may be used to recover from heavy physical
and psychosocial working conditions (San Jose et al 2000; Heikkila et al.
2012). Thus, harmful working conditions have double harmful consequences:
they can cause poor health directly but also indirectly via unhealthy behaviour.
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In some occupations, such as among male craft and related trade workers,
alcohol-related harms would seem to outweigh other major risks in the field.
This sector can be regarded as having an alcohol-friendly culture. In previous
studies, many construction and metal workers (Kaila-Kangas et al. 2016;
Thompson & Pirmohamed 2021) have had high alcohol-related mortality. The
masculine occupational culture that Turtiainen & Vaanédnen (2012) observed
while studying the masculinity of metal workers in the post-WWII era may still
prevail. In this kind of culture, unhealthy behaviour such as excessive alcohol
consumption may more likely be used as coping strategies to deal with stress.

On the other hand, the situation was not the same in all heavy occupations.
Among plant and machine operators and assemblers, the contribution of
alcohol was negative among women and very low among men, meaning that
their relative mortality from alcohol-related causes was lower than from other
causes. Like the construction industry, they face many physical and chemical
risks. High alcohol consumption does not necessarily mean that the
contribution of alcohol to all-cause mortality is high if the occupation also has
many other risks. The industry may be lacking an equally strong pro-alcohol
culture. The exception to this is male paper-making plant operators.

I would have assumed a higher contribution of alcohol-related mortality
among waiters and bartenders. They have several alcohol-related risk factors
such as easy access to alcohol, alcohol-friendly workplace norms and culture
(Moore et al. 2009), and high alcohol-related mortality (Coggon et al. 2010B;
Hemmingsson et al. 1997B; Romeri et al. 2007; Kaila-Kangas et al. 2016;
Pensola et al. 2004). It has even been said that ‘Publicans’ and bar staffs’ risk
of alcohol-related disease could be regarded as a true occupational hazard’
(Coggon et al. 2010B). According to this study, it is not the only hazard they
face. Other risks were active and passive smoking (Reijula et al. 2015), fast
work pace, lack of autonomy, high physical load, irregular working hours,
threats by clients, and exposure to noise (EFILWC 2004).

Selection may explain the substantial proportion of alcohol-related
mortality among elementary occupations. Risky use of alcohol in late
adolescence might also lead to a lower educational level (Hemmingsson et al.
1999), which in turn only qualifies individuals for elementary occupations.
Heavy drinkers may have difficulties obtaining employment, and may have
ended up in low-standard jobs with hazardous conditions (San Jose et al.
2000), regardless of their education. Elementary workers may be more
vulnerable to the effects of alcohol because of the cumulative effects of other
adverse life events and stressors such as family issues and personal
characteristics (Marchand 2008; Zhang & Snizek 2003), adverse
circumstances in childhood and adolescence (Hemmingsson et al. 1999), or
unemployment. According to the alcohol harm paradox, socioeconomic
differences in alcohol consumption are moderate, but drinking patterns are
more harmful among manual workers (Mékela et al. 2015; Sydén & Landberg
2017) and the consequences of alcohol-related behaviour are more severe even
if drinking habits are similar (Mékeld & Paljarvi 2008; Pefia 2021).
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Among seafarers, alcohol-related causes made up half of total excess
mortality. Seafaring occupations have several risk factors for risky use of
alcohol, such as social norms supporting or tolerating workplace drinking,
frequency of after-work socializing with co-workers, hazardous physical
working conditions, and mental or physical stress. In small, closed
communities, drinking habits can easily be transmitted to others. We also
found a high alcohol-related risk among women, contradictory to Danish
studies (Kaerlev et al. 2005; Hansen & Pedersen 1996; Hansen & Jensen 1998;
Kaerlev et al. 2007). Women in male-dominant occupations are under
particular stress in their work life, as they may have to deal with gender
discrimination (Mellbye & Carter 2017) or harassment (Forsell et al. 2016) at
sea, and this stress is possibly relieved by increased alcohol consumption.
Women may encounter a double burden in male-dominated occupations:
stress due to being in the minority (Kanter 1977) and an adverse peer effect
(Barclay 2013). Female seafarers work in occupations that also have high
alcohol-related mortality on shore (Rinne et al. 2018). The alcohol policies on
ships differ by company, type of ship, and the nature of the cargo (Ala-Pélldnen
2017). The mandatory limits for alcohol consumption on board came into force
at the beginning of 2012 (ITF 2010). It would be interesting to see whether
women have reduced their drinking more than men after the regulations, as
women are generally more likely to engage in positive health behaviours than
men.

In this study, we analysed alcohol-related mortality as an example of a
lifestyle factor that contributes to mortality inequalities, as alcohol-related
deaths play a major role in mortality inequalities (Martikainen et al. 2014).
However, there were also other lifestyle differences between occupations
(Shaikh et al. 2015). The accumulation of hazardous lifestyles is particularly
harmful. Many high-mortality occupations identified in this study are also at
a high risk of other lifestyle-related deaths such as mortality due to diabetes
and lung cancer (Rinne et al. 2018). As in Sweden (Forsell et al. 2022), the risk
of lung cancer was high among seafarers, especially among women. Seafarers’
higher levels of smoking are the main explanation for this (Haldorsen et al.
2004). These occupations thus have wider-ranging health behaviour
problems.

7.2.4 USE OF HEALTH CARE SERVICES

One aim of the Finnish health care policy is to reduce health inequalities. The
root causes of socioeconomic health inequalities lay elsewhere, but one way of
influencing the health inequalities between occupations is through equitable
access to and use of health services. This study provided information on the
use of health care services. This information helps us assess its contribution to
the development of health inequalities between occupations. We assumed that
the effect of a three-sector health care system would not be so central among
employees.
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Principally, manual workers made more outpatient visits, and non-manual
occupations made less visits than all employees. The gradient was similar to
that of mortality. However, some occupations differed from this general
pattern: for example, male drivers and female personal service workers had
low visit rates. There was no equivalent gradient in inpatient care. Occupation
seemed to have a smaller effect on more serious illnesses. A small proportion
of the differences attenuated when sociodemographic factors and health status
were controlled for. Both outpatient and inpatient care services were more
common than average for both sexes among health associate professionals and
stationary plant and machine operators.

The findings of earlier studies of outpatient and inpatient care services by
occupational class have been controversial, and mostly only health-related
factors have been controlled for. Hardly any studies by detailed occupation
have been conducted.

The use of health services might be affected not only by occupational
hazards, but also by differences in disease identification, health behaviour,
knowledge and attitudes towards health care, and coverage of occupational
health services.

Outpatient services are mainly well targeted if assessed by the result that
use is higher in high-mortality occupations. Higher physical and psychosocial
work-related risks presumably increase the number of visits. Many high-use
occupational groups, such as stationary plant and machine operators and male
building and metal workers, have many work-related physical risk factors and
a high mortality rate. Psychosocial factors may explain the greater use among,
for example, clerical support workers.

However, the use of services among manual occupations does not seem to
be sufficient, as they still have a higher mortality rate. Manual occupations
may have poorer health literacy and information about services as well as a
weaker ability to navigate the system. It may also be that not everyone is
interested in health or health behaviour. More severe conditions require more
visits and are more likely to lead to a higher death rate. Manual workers might
also more often have communication problems with a doctor or a nurse, which
leads to poor-quality services (Roos & Mustard 1997; Valtonen 2007; Willems
et al. 2005) and high levels of health care use (Gulliford et al. 2002).

The importance of one's own disease identification, knowledge, and
activity, as well as knowledge of the system may be reflected in the higher use
of outpatient and inpatient care services among male and female health
associate professionals. Men may also be affected by the peer effect: exposure
to feminine culture to treat themselves (Buscariolli et al. 2018). Other studies
have also observed high use of inpatient care services in health care
occupations (Varje et al. 2014; Kokkinen et al. 2014), however, mortality and
disability retirement rates have mainly been low (Rinne et al. 2018).

Comprehensive, individual-level information on diagnosis or reasons to
visit health care services is not available in Finland; therefore, it is not possible
to examine them at the occupational level. In occupational health care, the
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number of medical treatment visits was three times higher than the number of
health check-ups in 2018 in Finland (Kela 2020). In public sector primary
care, the most common reasons for outpatient visits to a doctor among the
general population were acute upper respiratory infections, hypertension, and
back pain, but these data are not comprehensive (THL 2019).

Some employer practices may artificially increase the number of visits
among manual occupations in particular. Manual workers often need a sick
leave certificate from a doctor or nurse earlier than non-manual employees,
23% even from the first day of sickness (Sutela et al. 2019). In addition, many
manual employees work in jobs that have a high risk of illness or accidents and
are thus required to attend mandatory periodic medical examinations
(Koskinen 2005). We can expect the healthy worker effect to be the strongest
in these occupations, and example of which is seafaring (Bloor et al. 2000;
Hansen & Pedersen 1996). Seafarers are required to undergo medical
examinations every other year to safeguard their own as well as other crew
members’ health and safety. Medical examinations may cause selection out of
seafaring occupations on the basis of occupational health and work ability. For
example, symptomatic ischemic heart disease, heart failure, and chronic
obstructive pulmonary disease prevent working on board (STM 2019).
Seafarers have limited access to health care on board. In addition, they need
to be able to participate in rescue operations. This places high demands on
their health and work ability (IMO 2011). Medical examinations also have
shortcomings, because the occupational health care system of seafarers is
scattered in Finland (Miilunpalo & Visuri 2015).

High-mortality occupations in which occupational health care is known to
be deficient or non-existent made lower use of health care services. This may
indicate the importance of the availability of services. Despite the mandatory
nature of occupational health care, it is often deficient in small enterprises,
which are typical in construction, land transport, accommodation, and food
service activities (Virtanen & Husman 2010). This may explain the low visit
rates of male drivers and female personal service workers, such as waiters and
hairdressers. Other sectors may not compensate for their lack of occupational
health care, because the public sector has long waiting times and the private
sector requires extra payment.

Overall, the differences between occupations in their use of health care
services are due to several different factors related to supply and demand.

7.3 METHODOLOGICAL CONSIDERATIONS

Our register-based data included all employees in Finland for the mortality
studies (Sub-studies I-III). The unique data, including visits to all three health
care sectors, covered all employees in one city (Sub-study IV). We were able to
link the information from several registers using the personal identity
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numbers. Each dataset also included extensive information about the
individual’s characteristics, such as education and income.

Our data contained detailed information on occupation for each individual
(Sub-studies I-IV). We were able to include women as they were registered by
their own occupation. Many earlier studies have only covered men. As
recommend (Connelly et al. 2016), we used well-documented occupational
classification. The occupation data were from the beginning of the follow-up
period. Earlier and later occupations and their exposures also affect an
individual’s mortality (Moore & Hayward 1990; Cambois & Laborde 2011).
Ignoring earlier occupations might result in an underestimation of mortality
in hazardous occupations and an overestimation in low-risk occupations if
those in high-risk occupations move to low-risk occupations. Longer
exposures to more physically demanding occupations are associated with
increased risks of mortality, regardless of the most recent occupation. (Moore
& Hayward 1990; Cambois & Laborde 2011.) Despite the comprehensive
registers in Finland, annual information on occupation has only been available
since 2004. Before that, the data were only available every five years. However,
occupation at one time point seems to provide a suitable picture of mortality.
When the results were compared to those of a study that used the same data
and follow-up, but whose study population consisted of only people employed
in the same occupation in 1995 and 2000 (Rinne et al. 2018), high-mortality
occupations were the same as in this study, with a few exceptions. Moreover,
in earlier studies, the results were very similar when occupation was recorded
at two time points (Notkola et al. 1995) or when the high mortality occupations
of the employed and unemployed were compared (Pensola & Notkola 2012).
Other researchers such as Pukkala et al. (2009) have come to the same
conclusion.

The long follow-up period of 13—15 years in mortality studies ensured that
we did not underestimate mortality due to diseases that have a longer latency
time, such as cancer. Alcohol-related causes may be underrepresented in the
data because of the stigma attached to them (Probst et al. 2014). However, the
quality and coverage of Finnish alcohol-related cause-of-death data is better
than that in many other countries (Makeld 1998). Long follow-up periods also
have some disadvantages. The effect of occupation may attenuate over the
course of time. Occupation may change during the follow-up period, or an
individual may become unemployed or retire to disability or old age pension.
Unemployment is strongly associated with all-cause mortality via causal and
selection mechanisms (Roelfs et al. 2011). The unemployed are also at a
multiple risk of dying from alcohol in comparison to the employed (Herttua et
al. 2008). Variation in all-cause and alcohol-related mortality may thus also
reflect factors related to differences in unemployment rates during the follow-
up. The number of employees in the follow-up decreased among, for example,
clerical support workers (Statistics Finland 2021). In addition, the impact of
unemployment on mortality may vary (Pensola & Notkola 2012). Those
outside the workforce are also likely to have poorer access to health care
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services due to restricted access to occupational health services, and their
lower income may mean they cannot afford visits to the private sector. The
unemployed make less visits to the doctor than the employed (Virtanen et al.
2006). There are also differences between occupations in terms of disability
retirement (Pajunen et al. 1994-1995; Pensola et al. 2010; Rinne et al. 2018).

I adjusted several background factors. According to one assessment, in
some cases, adjustment of other SEP variables may lead to biased results in
the study of occupational cancer (Richiardi et al. 2008). Controlling for
education and income is usual when studying mortality inequalities between
occupational classes. We also adjusted for unemployment, as it has shown to
be linked to mortality and unemployment varies greatly between occupations.
Whether the adjustment for industry was necessary may be questioned.
Industry describes the environment in which a person operates in their
occupation. Some occupations may mainly operate in only one industry, for
example construction occupations, but this is not true for all occupations. In
my opinion, it was sensible to adjust for the wider environment, because
occupations do not work in a vacuum.

Our alcohol-related deaths covered only 100% alcohol-related causes:
these diseases would not have occurred without alcohol consumption. In
addition, many diseases, mainly chronic, non-communicable and infectious,
are partially attributable to alcohol or have significant relations to alcohol
(Rehm et al. 2010). These causes were not included in our alcohol-related
deaths but in non-alcohol-related causes. Using the attributable fraction
approach, of alcohol-related deaths, 43% were 100% alcohol attributable and
the rest partially attributable deaths in Finland in 2018 (Stockwell et al. 2019).
Thus, the proportion of alcohol-related deaths is likely to be slightly
underestimated and correspondingly, the proportion of non-alcohol deaths
overestimated. On the other hand, contributory causes were also included,
unlike in some other studies. There is no standardized definition of which
causes belong to alcohol-related deaths (Hemstrom 2002). Other studies have
used similar definitions (Tarkiainen et al. 2015; Pulido et al. 2017; Herttua
2010).

Unfortunately, our data did not contain any information on occupational
exposures and health-related behaviour in specific occupations. This kind of
information is acquired via surveys.

Our seafarers’ data were unique in that they covered all seafarers living in
Finland and working under the Finnish flag and had very detailed information
on the seafaring occupation. Unlike earlier studies, we were able to also
include women and catering personnel. The data did not include seafarers
working under the Finnish flag who did not live in Finland. Seafarers on
passenger ships may also live in Sweden or Estonia. Cargo ships today also
have foreign crews, who do not belong to the Finnish pension system and do
not live in Finland, and Finnish shipping companies may have ships under
foreign flags. Our data also lacked those seafarers who live in Finland but work
under other flag states. Many Alanders may work under the Swedish flag, for
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instance. To avoid bias, Li & Sung (1999) urge taking as a reference population
other employed people who have entered and remained in the workforce
through an equivalent selection process. Seafarers have health-related
restrictions for employment. However, as the maritime experts did not come
up with a population similar to that of seafarers, we were able to compare the
seafaring occupations to each other.

Our Oulu data contained comprehensive registers of health care service
use. Data on health care use is often self-reported (Lueckmann et al. 2021),
even in the Finnish context (eg. Hakkinen & Alha 2006; Virtanen et al. 2006),
because register data lack occupational health services. We had register data
covering all three health care sectors: public, private and occupational health
services. The data also adequately covered inpatient care (Sund 2012). The
operating environments of the regions differ, and the service structures reflect
previous decisions (Rissanen et al. 2020). Oulu differed from the whole of
Finland with its slightly younger and more highly educated population and
higher unemployment rate (Blomgren & Jéappinen 2020). The selection of
services, such as student health care, occupational health services and the
private sector, is wider in large cities, including Oulu. Because Oulu does not
seem to differ in any systematic way from the whole country or from other
large cities, Blomgren and Jippinen (2020) estimated that based on the Oulu
data, we can make broader generalizations regarding the use of health care
services and the factors related to it in different population groups.

7.4 POLICY IMPLICATIONS

Policies should focus on the 31 high-mortality occupations among men and the
11 among women identified in this study. Occupations require special
attention when 1) socioeconomic and occupational characteristics do not
explain high mortality, 2) their alcohol-related mortality contribution is high,
and 3) health care services use is low despite the occupation’s high mortality.
Practically nothing can be done about the occupational division in society
(unlike, for example, income disparities), because different occupations are
essential. However, the harmful aspects of occupations can still always be
reduced, and work autonomy increased.

The workplace is a relevant setting for prevention and intervention
programmes (Hodgins et al. 2009; Roman & Blum 2002). Because lifestyles
are also affected by the environment, measures to reduce alcohol consumption
cannot be only individual based. Circumstances must allow for a healthy
lifestyle. More important than learning stress-coping skills is reducing the
stressors and structures that sustain alcohol consumption. Managers can lead
by example, limiting their harmful alcohol consumption. A good start is for a
company to make a drug and alcohol abuse prevention plan (TTL 2013).
Improving physical and mental working conditions could also have a
diminishing effect on non-alcohol-related mortality. For seafarers, successful
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lifestyle changes have required interventions addressing working and living
conditions on board such as psychosocial issues, and active participation of
shipping companies (Baygi et al. 2020). The impact of reduced alcohol prices
has been greatest in the lower socioeconomic groups (Herttua et al. 2008;
Maikela et al. 2015).

Although some high-risk occupations make many health care visits, they
also have a high mortality risk. Health check-ups could be increased, especially
in occupations in which several risk factors are known to exist and in which
the number of health care visits is thought to be lower due to an unmet need
for health services. Health literacy skills and knowledge of services in these
occupations could be increased through education and providing easier access
to health services. The challenge is for small companies with limited
occupational health care or, in the worst case, no occupational health care at
all. For managers of companies operating in risk sectors, the usefulness of
healthcare could also be emphasized from the perspective of the employer.
Opportunities for occupational health care are limited if employers are
reluctant to cooperate and if they attempt to solve structural problems as
individual problems.
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8 CONCLUSIONS

Socioeconomic differences and the mechanisms behind them have been
extensively studied. Permanent differences in mortality have been observed
between occupational classes but also between occupations — and still, very
little previous research has examined the causes of these differences at the
detailed occupation level. Studying differences by detailed occupation
provides a more specific picture of mortality inequalities and helps us
understand their causes.

The focus of this study was on manual occupations with high mortality. We
studied the determinants of mortality in these occupations: the contribution
of socioeconomic and occupational characteristics, as well as the role of
alcohol-related mortality. We paid particular attention to the mortality of
seafarers. We also examined the differences between occupations’ health care
service use.

The contribution of socioeconomic factors varied by occupation, whereas
the effect of industry was generally small, irrespective of occupation. In most
high-risk occupations, excess mortality was partly explained, but in some
occupations, the mortality rate was even higher after adjustments. It might
have been assumed that the effect of adjustment for education, income and
unemployment would vary by occupation, but that it would reduce the
mortality risk in general. High incomes are usually associated with low
mortality, but in some occupations this did not apply. High income alone did
not reduce mortality if the environment was not supported by other factors
such as healthy lifestyle. Only in some high-mortality occupations could excess
mortality be fully explained.

We analysed alcohol-related mortality as an example of lifestyle factors that
contribute to the mortality differences between occupations, as alcohol-related
deaths play a major role in mortality inequalities. In previous studies at the
occupational class level, alcohol-related mortality has partly explained the
excess mortality among manual workers. Instead, by detailed occupation, the
contribution of alcohol-related mortality to total excess mortality varied
greatly, and this variation was greater among men than women. In some
occupations, alcohol-related harms seemed to outweigh other major risks in
the field. On the other hand, high alcohol-related mortality in an occupation
does not necessarily mean that the contribution of alcohol to mortality is high
if the occupation has several other risks.

The effects of health care on health inequalities are generally thought to be
of minor importance. In this study, the aim was not to examine the effects of
health services on mortality differences, but to examine occupational
differences in the use of health care services, which is a step in the right
direction. Previous information on the differences between service use in
occupations has been scarce and contradictory, but the most likely assumption
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based on past information has been that manual workers use more services
than others. At the occupational class level, health services and mortality have
a similar gradient, but by detailed occupation it varies, due to health skills and
the availability of services. High-mortality occupations generally use health
services more than other occupations, although apparently not enough,
because there are still differences in mortality. The combination of high
occupational risks, poor health behaviour, and poor access to health care
services can lead to a situation in which health services are only used at a
severe stage of a disease.

The national health and social services reform entered into force on 1 July
2021. However, on 1 January 2023, the responsibility for organizing health,
social and rescue services will be transferred from municipalities and hospital
districts to newly established ‘well-being service counties’. Their aim will be to
ensure equal access to services and to reduce inequalities in well-being and
health. The effects of the reform on occupational differences in the use of
health services need to be studied. To improve health equity, further research
is needed on the effects of the three-sector health care system on the
differences in health care services use by occupation and on occupational
differences in the use of health care services by diagnosis. More information is
also needed on the type of services, such as whether they are used for
preventive or curative health care. Studies of the differences by occupation
should be extended to cover sickness absence and participation in
rehabilitation with extensive national data. In addition to the differences, their
determinants should be clarified. This also applies to disability pensions, in
which differences between occupations have been observed.

Further studies on mortality could examine the effect of previous work
history and changes during the follow-up period on occupations’ mortality
rates. It is also important to examine the determinants of high mortality in
occupations in which high mortality is not explained by other socioeconomic
factors. Regarding alcohol-related mortality, it would be interesting to
examine whether the contribution of other socioeconomic characteristics to
alcohol-related mortality would be the same as their contribution to total
mortality, and whether the tightening of alcohol restrictions has affected the
level of alcohol-related mortality among seafarers.

As work life is changing, research on the differences in health and mortality
between occupations should continue in the future. The positive developments
in work life include more diverse work tasks and better opportunities for
influence, but the negative ones include increased time pressure, mental
strain, the threat of violence, and psychosocial symptoms (Sutela et al. 2019).
Changes are not the same in all occupations. When agricultural and
manufacturing jobs decline, the relative importance of physical and
environmental hazards also decline, whereas the rise of the service sector
increases the importance of psychosocial factors (Krueger & Burgard 2011).
Other structural changes are the rising educational level and the ageing of
employees. A rising education level in an occupation can reduce mortality, for
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example through better lifestyles, and increase the use of health care services.
The ageing of the population in turn may lead to a shortage of workers in some
occupations. It also creates pressure to raise the retirement age.

This study provided new insights into the social determinants of high
mortality among manual occupations and the use of health care services by
detailed occupation. The results showed that findings at the occupational class
level do not always hold for detailed occupation, and even occupations within
the same field can differ in this respect. In addition to broader
sociodemographic characteristics, occupation is an important factor for
understanding health inequalities. Knowing the determinants in a specific
occupation helps us target effective preventive measures. Improving working
conditions would diminish mortality not only from non-alcohol-related but
also from alcohol-related causes if high alcohol-related mortality was related
to hazardous working conditions. It is also important to create an environment
that supports healthy lifestyles. Changing the health culture of an occupation
could reduce alcohol consumption, but it may also lead to earlier access to
health services. Employers play a major role in this development. Focusing
well-targeted, preventive measures on high-risk occupations would not only
reduce mortality in these particular occupations but perhaps also decrease the
overall mortality level and reduce mortality inequalities.
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