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ABSTRACT
Abundant evidence over the decades has proved smoking to be one of the major causes of
premature morbidity and mortality. Although the overall health of populations has
improved, the smoking-related death toll is still vast and even growing, suggesting urgent
need for public health actions. Then again, smoking cessation promotes an array of health
gains for the individual, and reducing smoking at the population level results in improved
public health.
Smoking is unevenly distributed across population groups; thus creating and sustaining
inequalities in health. Differences in smoking by socioeconomic position show that the
lower socioeconomic groups smoke more than the higher socioeconomic groups. There is
also some evidence that lower socioeconomic groups are less likely to quit smoking. With
regard to the use of snus (a Swedish type moist snuff prevalent in Finland), socioeconomic
differences are largely unknown. Empirical evidence from Europe, including the Nordic
countries, on long term changes in socioeconomic differences in tobacco use and
predictors of smoking cessation is scarce. However, these are highly relevant matters for
targeting and implementing policies to reduce inequalities in health. Another pivotal factor
in the success of policymaking is the attitudes of the population towards tobacco control.
In Finland, population-based studies on population acceptance of tobacco control since the
early 1990s are lacking.
Following this, the current investigation aimed to improve and elaborate the knowledge
of socioeconomic differences in tobacco use and factors contributing to the association in
the Finnish population. The specific aims of this study were to shed light on the changes in
tobacco use and its determinants between socioeconomic groups, to examine the
predictors of smoking cessation and to investigate the societal support for tobacco control
in the Finnish population. For addressing these issues, following population-based surveys
and health studies from adults and adolescents were utilised: Health Behaviour and Health
among the Finnish Adult Population and the Regional Health and Well-being Study in
1978–2016 (N = 104315), School Health Promotion Study in 2008/2009–2017 (N =
384379), Health 2000 and Health 2011 surveys (N = 945), and the National FINRISK
Study from 2012 (N = 4905). The main statistical methods in the study included
multivariable regression models, such as binary and multinomial regression analyses.
Socioeconomic differences in smoking over time were examined with both absolute and
relative measures. Throughout the study, education was used as the indicator for
socioeconomic position.
The results showed that smoking has declined substantially during the last decades, yet
a significant proportion of the adult population still smokes. The lower socioeconomic
groups smoke more than the higher socioeconomic groups, and the differences between
the groups have increased since the enactment of the Tobacco Act in the late 1970s,
indicating widening health inequalities in the future. The price of cigarettes seemed to
have a stronger impact on the smoking among the lower socioeconomic groups than the
higher socioeconomic groups. Among adolescents, a parallel association between
socioeconomic position and smoking was observed. Smoking declined in all socioeconomic
groups, yet differences between these groups partially increased. Use of snus increased
among boys and socioeconomic differences in boys’ snus use were parallel as with smoking
4

but less pronounced. Strong evidence pertaining to widening socioeconomic differences in
adolescent snus use was observed. Adjusting for background variables attenuated the
association between socioeconomic position and tobacco use only slightly. Among the
general adult population, higher socioeconomic position was longitudinally associated with
smoking cessation, more strongly among men than among women, however. Heavy
alcohol use, higher depression symptoms, and higher nicotine dependence were associated
with a lower likelihood of smoking cessation, the latter being the only statistically
significant factor among women. The background variables decreased the effect of
socioeconomic position on smoking cessation only modestly. Lastly, high support for strict
tobacco control policies was observed among the Finnish population. Smoking status and
demographic variables were strongly associated with acceptance of these policies, nonsmokers and women being more supportive than smokers and men. One of the few policies
that reached the support of only a minority of the population was the societal support for
quitters. Lower socioeconomic groups seemed to be less supportive of societal support for
quitters than higher socioeconomic groups, although statistically non-significantly.
Generally, education was not associated with acceptance of tobacco control.
Finnish health policy aims at reducing inequalities in health, and tobacco control
policies can be viewed as one of the means to reach this objective. Finnish tobacco control
policy has been successful in many respects, for example in decreasing smoking and
preventing adolescent smoking initiation. The results from this study indicate that even
though smoking has decreased among all socioeconomic groups, tobacco control policies
have not been able to eliminate altogether the socioeconomic differences in tobacco use.
Thus, future tobacco control policy actions should concentrate on reducing observed
differences in tobacco use by socioeconomic groups, in addition to further reducing the
overall prevalence.
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TIIVISTELMÄ
Vuosikymmenien aikana kertynyt näyttö osoittaa tupakoinnin olevan yksi
merkittävimmistä ennenaikaista sairastavuutta ja kuolleisuutta aiheuttavista tekijöistä.
Vaikka väestön terveys on parantunut huomattavasti, on tupakoinnin aiheuttama
kuolleisuus edelleen merkittävää ja jopa kasvussa, osoittaen selkeän tarpeen
kansanterveyttä parantaville toimenpiteille. Tupakoinnin lopettaminen tuokin
huomattavia terveyshyötyjä niin yksilölle kuin kansanterveydelle.
Tupakointi on jakautunut epätasaisesti väestöryhmien kesken aiheuttaen ja ylläpitäen
terveyden eriarvoisuutta. Tupakoinnissa havaittavat sosioekonomisen aseman mukaiset
erot osoittavat, että matalammassa asemassa olevat tupakoivat korkeammassa olevia
yleisemmin. On myös näyttöä, että matalamassa asemassa olevat lopettavat tupakoinnin
epätodennäköisemmin kuin korkeammassa asemassa olevat. Nuuskan käytön
sosioekonomiset erot ovat suurelta osin tuntemattomia. Tupakkatuotteiden käytön
sosioekonomisten erojen pitkäaikaisesta kehityksestä sekä tupakoinnin lopettamista
ennustavista tekijöistä on vain vähän aiempaa tietoa Pohjoismaista tai Euroopasta. Nämä
ovat kuitenkin keskeisiä tekijöitä, jotta uusia politiikkatoimia voidaan kohdentaa ja
toteuttaa terveyden eriarvoisuuden vähentämiseksi. Myös väestön mielipiteet
politiikkatoimia kohtaan ja sosiaaliset normit ovat merkittävässä asemassa
yhteiskunnallisten muutosten prosessissa. Suomalaisten aikuisten suhtautumista
tupakkapolitiikkaan ei ole tutkittu väestötutkimuksilla vuosikymmeniin.
Tämän tutkimuksen tavoitteena oli syventää kuvaa tupakkatuotteiden käytön
sosioekonomisista eroista Suomessa ja tekijöistä, jotka tähän vaikuttavat. Erityisesti
tutkimuksessa tarkasteltiin sosioekonomisten ryhmien muutoksia tupakkatuotteiden
käytössä ja niihin liittyvissä tekijöissä, tupakoinnin lopettamista ennustavia tekijöitä sekä
väestön suhtautumista tupakkapolitiikkaan. Näiden teemojen tutkimiseksi käytettiin
seuraavia väestö- ja koululaiskyselyitä: Suomalaisen aikuisväestön terveyskäyttäytyminen
ja terveys -tutkimusta sekä Aikuisten terveys-, hyvinvointi- ja palvelututkimusta vuosilta
1978–2016 (N = 104315), Kouluterveyskyselyn toiseen asteen opiskelijoiden aineistoja
vuosilta 2008/2009–2017 (N = 384379), Terveys 2000 - ja Terveys 2011 -tutkimuksia (N
= 945) sekä FINRISKI-tutkimusta vuodelta 2012 (N = 4905). Tutkimuksessa
hyödynnettiin kvantitatiivisia analyysejä, kuten erilaisia regressiomalleja huomioiden
lukuisat merkittävät taustamuuttujat. Tupakkatuotteiden käytön sosioekonomisten erojen
muutosta ajassa tarkasteltiin sekä absoluuttisin että suhteellisin mittarein.
Sosioekonomisen aseman mittarina kaikissa osatöissä käytettiin koulutusta.
Tulokset osoittivat, että tupakointi on vähentynyt merkittävästi viimeisten
vuosikymmenten aikana, joskin edelleen huomattava osa väestöstä tupakoi. Matalammin
koulutetut tupakoivat korkeasti koulutettuja yleisemmin ja koulutusryhmien väliset erot
ovat kasvaneet tupakkalain asettamisesta, 1970-luvun lopusta, alkaen viitaten terveyden
eriarvoisuuden kasvamiseen tulevaisuudessa. Tupakan hinta vaikutti selkeämmin
matalammin koulutettuihin kuin korkeammin koulutettuihin. Aikuisia vastaava yhteys
sosioekonomisen aseman ja tupakoinnin välillä havaittiin myös nuorilla. Tupakointi
väheni kaikissa nuorten oppilaitostyypin mukaisissa ryhmissä mutta ryhmien väliset
suuret erot näyttivät osittain kasvaneen. Poikien nuuskan käyttö yleistyi vuosista
6

2008/2009 vuoteen 2017 ja nuuskan käytössä havaitut sosioekonomiset erot olivat
samansuuntaiset kuin tupakoinnissa mutta maltillisemmat. Poikien nuuskan käytön
sosioekonomiset erot kasvoivat sekä absoluuttisin että suhteellisin mittarein mitattuna.
Sosioekonomisen aseman ja tupakkatuotteiden käytön yhteys muuttui vain hieman
useiden taustatekijöiden vaikutuksesta. Korkeakoulutus ennusti tupakoinnin lopettamista
aikuisväestössä, yhteyden ollessa vahvempi miehillä kuin naisilla. Alkoholin suuri kulutus,
masennusoireiden suuri määrä sekä korkeampi nikotiiniriippuvuus ennustivat
tupakoinnin
lopettamisen
pienempää
todennäköisyyttä
miehillä.
Naisilla
nikotiiniriippuvuuden taso oli ainoa tupakoinnin lopettamista ennustava tekijä.
Taustatekijöiden huomioiminen muutti koulutuksen ja tupakoinnin lopettamisen yhteyttä
vain vähän. Lopuksi, suomalainen aikuisväestö suhtautui myönteisesti tiukkaan
tupakkapolitiikkaan. Tupakoimattomat ja naiset suhtautuivat myönteisemmin
tupakointirajoituksiin kuin tupakoijat ja miehet, mutta myös tupakoijat kannattivat joitain
rajoitustoimia. Väestöstä vähemmistö kannatti, että yhteiskunnan tulisi tukea tupakoinnin
lopettajia. Matalamman koulutuksen omaavat näyttivät suhtautuvan kielteisemmin
yhteiskunnan tarjoamaan tukeen tupakoinnin lopettamisessa, mutta ero ei ollut
tilastollisesti merkitsevä. Koulutuksen yhteys tupakkapolitiikkaan suhtautumiseen oli
pääsääntöisesti heikko.
Suomen terveyspolitiikka tähtää sosioekonomisten terveyserojen kaventamiseen.
Tupakoinnin rajoittamis- ja ehkäisytoimet voidaan nähdä yhtenä tekijänä tässä
kokonaisuudessa. Suomen tupakkapolitiikkaa voidaan pitää onnistuneena esimerkiksi
tupakoinnin vähenemisen ja nuorten tupakoinnin aloittamisen ehkäisyn suhteen. Vaikka
koulutusryhmien tupakointi on vähentynyt, eivät tupakkapoliittiset toimet ole onnistuneet
poistamaan tupakkatuotteiden käytössä havaittuja sosioekonomisia eroja. Tulevaisuuden
politiikkatoimenpiteiden tulisi keskittyä tupakoinnin vähenemisen ohella erityisesti
kaventamaan sosioekonomisia eroja tupakkatuotteiden käytössä.
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1 INTRODUCTION
Smoking is a major contributor to premature mortality and morbidity (U.S. Department of
Health and Human Services (USDHHS) 2014; Doll et al. 2004). The Global Burden of
Disease study suggested that smoking is the single most important killer in the world,
causing one in ten deaths (Reitsma et al. 2017). It has been shown that smoking kills about
half of smokers, but if started at an early age it can kill up to 2 out of 3 of smokers (Peto
1994; Doll et al. 2004; see commentary by Lam 2012). According to the World Health
Organization (WHO), “[t]he tobacco epidemic is one of the biggest public health threats
the world has ever faced”.1 Indeed, between 1950 and 2015 in high-income Europe,
smoking was the cause of at least 18 million deaths (Wensink et al. 2020).2 These are
staggering numbers even though smoking has generally declined in Europe during the last
40 years (Reitsma et al. 2017; Ng et al. 2014). While smoking prevalence has decreased in
some parts of the world, morbidity and mortality caused by smoking may still increase in
the future: due to population growth, the number of smokers has actually increased (Ng et
al. 2014).
Smoking is unevenly distributed among the population so that those with lower
socioeconomic position (SEP) smoke more than those with higher SEP (WHO 2019, pp.
34; Hiscock et al. 2012a; Mackenbach et al. 2008). Thus, there are differences also on how
the health effects of smoking are distributed across the population groups. Those with
lower SEP face more harms of smoking even though the higher smoking rates have been
accounted for (Lewer et al. 2017) and lower SEP seems to be a risk factor for greater overall
mortality, as well (Stringhini et al. 2017; Härkänen et al. 2020). Smoking elevates
mortality risk independent of SEP, and low SEP increases the mortality risk independent
of smoking (Härkänen et al. 2020) which posits those smokers with low SEP in a double
burden. Although there has been a dramatic change for the better in the overall population
health during the recent decades (Wang et al. 2016), socioeconomic differences in smoking
have been reported to prevail or increase rather than to decrease (Sandoval et al. 2018; Hu
et al. 2017; Lahelma et al. 2016) anticipating widening smoking-related health inequalities
in the future.
Compared with the severe health effects of smoking on public health, the upside is that
smoking constitutes one of the major preventable causes of premature death and disease.
Non-smoking and smoking cessation brings about considerable health benefits for both
individuals as well as for public health. For example, never smoking increases the life
expectancy of a 30-year-old man by almost seven years (Härkänen et al. 2020) and is a
pivotal contributor of years lived without major chronic diseases (Nyberg et al. 2020).
Smoking cessation reduces the risk of cardiovascular disease within 5 years of having
stopped smoking, although it is only after 10 to 15 years that this risk of a former smoker
approximates to that of a never smoker (Duncan et al. 2019). Further, quitting smoking
gradually reduces the mortality risk of a past smoker to the level of a never smoker, and the
health gains are larger the earlier smoking has ceased (Banks et al. 2015; Mons et al. 2015;
WHO. Tobacco. https://www.who.int/news-room/fact-sheets/detail/tobacco (accessed 4 June 2020)
The study utilised a method that relied on deaths from lung cancer, but smoking plays a substantial role in
several other causes of death as well (USDHHS 2014).
1
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Müezzinler et al. 2015; Jha et al, 2013). Smoking cessation is also beneficial on the societal
level: smoking brings about substantial costs to society (Makate et al. 2020), while
smoking cessation interventions reduce smoking-attributable expenditures and are costeffective for healthcare (Doll et al. 2004; USDHHS 2020; Bolin 2012; Ekpu and Brown
2015).
In addition to smoking, inequalities in smoking cessation also exist. Smoking cessation
may be more probable among those with higher SEP (Hiscock et al. 2012a), and smoking
accounts for up to a half of the socioeconomic differences in mortality (Petrovic et al. 2018;
Jha et al. 2006). Several underlying explanations have been suggested to elucidate the
differences between smoking cessation among socioeconomic groups: smokers in lower
socioeconomic groups may be less likely to try to quit smoking (USDHHS 2020, pp. 67;
Zhuang et al. 2015) and are usually more addicted to nicotine (Hiscock et al. 2012a;
Vangeli et al. 2011). Lower SEP smokers are more prone to quit smoking cessation
treatment and the lack of motivation and social support for quitting smoking may also
hinder cessation (Hiscock et al. 2012a). Only a few studies have investigated the
association between socioeconomic position and smoking cessation among the general
adult population. Moreover, these studies show mixed results regarding this association
(Vangeli et al. 2011).
In Finland, despite a positive development in decreasing smoking rates since the 1970s,
13% of the adult population still smoked daily in 2019 (Borodulin et al. 2015; Reitsma et al.
2017; Finnish Institute for Health and Welfare (THL) 2020a). In Finland, smoking is
strongly related to – or even the predominant cause for – four of the top five causes of
premature death (IHME 2019a; IHME 2019b; USDHHS 2014; Durazzo et al. 2014).
Annually, over 4000 Finns die from tobacco-related diseases (Vähänen 2015). The
socioeconomic differences in smoking are also prevalent in Finland (WHO 2019), yet their
changes over time have been understudied. Parallel to adults, smoking is divided between
educational groups among adolescents, also (Doku et al. 2010). Examination of changes
and predictors of change in adolescent smoking by SEP have been scarce and it warrants
further examination in terms of later life inequalities. Smoking in adolescence is a strong
predictor of smoking later in life (Dutra and Glantz 2018; Paavola et al. 1996) and the
association between SEP and smoking is bidirectional over the life-course: lower SEP
predicts smoking later in life and smoking predicts lower SEP later in life (Paavola et al.
2004; Koivusilta et al. 1998).
In addition to smoking, a type of smokeless tobacco, snus, is also used in Finland. Its
use is prevalent especially among the male gender, and there has been an increase in its
use in the 2000s among adolescents (Leon et al. 2016; Jääskeläinen and Virtanen 2019).
Little attention has been directed to the association between SEP and snus use and the
changes in this association over time. Including snus use in public health research is
pivotal to grasp a more comprehensive picture of changing adolescent tobacco use
(Lauterstein et al. 2014) and its possible impact on health inequalities.
In democratic societies, societal attitudes and norms are important qualifiers of policies
and policy changes. The norms of a population are transmitted to policies through
democratic participation, and policies mutually contribute to social norms that illustrate
acceptable behaviours in society (Pacheco 2013). Societal norms and views of population
regulate the implementation and enforcement of policies and policy changes. Policy
measures could either precede or follow the norms in society (Pacheco 2012). In the former
13

situation, policies can be seen as educating the masses on what is socially accepted in a
given culture (Pacheco 2013). In the latter situation, implemented policies have the
possibility to change the attitudes of citizens, as people experience the impacts of the policy
themselves (Pacheco 2013). The policy’s proximity to a subject, as well as its visibility in
society, also matter in the pathways linking policies to attitudes (Pacheco 2013). For
example, smoking was widely accepted in the mid–1950s in Finland but its social and
cultural position has since changed, and nowadays smoking is generally viewed rather
negatively (Hakkarainen 2013). This cultural and social change of smoking from accepted
behaviour into a widely unaccepted and strictly regulated behaviour has been titled as
denormalisation of smoking (Malone et al. 2012; Sæbø and Scheffels 2017; Hakkarainen
2013). Investigating the societal attitudes towards smoking and tobacco control could help
implement future policy changes as well as expound the current acceptance on regulating
smoking behaviour. In itself, communicating population attitudes towards tobacco control
could also be seen as an intervention in population attitudes.
Reducing inequalities in health is a central aim of the Finnish national health policy,
although lack of robust implementation has been criticised (Melkas 2013; Sihto et al.
2009; Sihto and Keskimäki 2000). Finland has a history of strong tobacco control since
the late 1970s when the Tobacco Act (TA) was enacted (Patja 2014; Hakkarainen 2013).
The tobacco control in Finland has been rather stringent at the European level, although
the tobacco industry was successful at delaying policy actions in the late 1980s and early
1990s (Joossens et al. 2020; Hiilamo 2003). The TA has been revised multiple times since
it came into force in 1977. A strong measure in the TA towards reducing inequalities in
health was set in 2010, and updated in 2016, when the objective of the so-called ‘endgame’
was introduced. Endgame refers to the situation where smoking has been practically ended
(McDaniel et al. 2016). In the Finnish context, the objective will be reached if in year 2030
no more than 5% of the population use tobacco or nicotine products daily (nicotine
replacement therapy (NRT) excluded as it is regulated within the Medicines Act). Thus, the
TA can be viewed as a part of a more comprehensive health policy aiming to reduce
inequalities in health.
Vast differences have been detected in smoking and smoking-related behaviour
between socioeconomic groups, but the picture remains incoherent. The purpose of this
study is to examine socioeconomic differences in smoking in Finland with national
population-based surveys and health studies. The aims are to especially shed light on the
changes in tobacco use and its determinants between socioeconomic groups, to examine
the predictors of smoking cessation and to investigate the societal support for tobacco
control. Examining socioeconomic differences in tobacco use is essential to help target and
implement relevant health policies aiming to reduce inequalities in health.
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2 CONCEPTUAL FRAMEWORK
2.1 SOCIOECONOMIC POSITION
Social stratification is a concept in sociology which relates to divisions emerging from the
positions of people in the hierarchical social structures of society (Lahelma 2010). In
medical sociology, the various domains of social stratification that rank the
individual/groups in the social hierarchy are referred to as socioeconomic position (SEP)
(Lahelma 2010; Krieger et al. 1997). SEP may be viewed as an aggregate concept that
signifies diverse components of social and economic well-being as related to both adult and
childhood social class position (Krieger et al. 1997). The terms SEP, socioeconomic status,
and social class are sometimes used interchangeably, although this has evoked some
criticism (Goldman 2001; Glymour et al. 2015; McCartney et al. 2019; Galobardes 2006a).
Krieger et al. (1997) define SEP to include both actual resources (for example, academic
degree) and status- or prestige-based characteristics (status in relation to access to
knowledge). This definition is being applied in this study, as well. The term SEP is
employed for uniformity across the text, as well as to follow conventions in the medical
sociology and health research literature (Lahelma 2010). In addition, the terms SEP
groups and socioeconomic groups are used interchangeably to enliven the text.
The most commonly used individual SEP measures are education, occupation and
individual or household income-based measures (Glymour et al. 2015; Lahelma 2010;
Galobardes et al. 2007; Laaksonen et al. 2005; Lahelma et al. 2004; Lynch and Kaplan
2000). Sometimes other measures have been utilised as well, such as wealth and housing
characteristics, or more macro-level indicators such as area deprivation (McCartney et al.
2019; Galobardes et al. 2006b; Galobardes et al. 2007; Krieger et al. 1997). There are
geographical and cultural differences on the use of different measures: in the USA, income
measures are common and in the UK occupational social class and area deprivation are
more commonly used (Smith et al. 2016). The use of educational attainment is more
widespread elsewhere in Europe (Smith et al. 2016). Most of the SEP measures are
correlated with each other to different degrees since they measure the aspects of
underlying socioeconomic stratification, yet the measures are not interchangeable
(Galobardes et al. 2007; Braveman et al. 2005; see also Lahelma et al. 2004). Across lifecourse, SEP may lead to health inequalities via different pathways as to why it is useful to
consider different proxies for SEP (McCartney et al. 2019).
Temporally conceptualising, education is the first individual measure of SEP (Lahelma
et al. 2004; Galobardes et al. 2007). Educational level may reflect knowledge, skills, and
the structurally determined chances in life and can be regarded as a key socioeconomic
indicator in health behaviour research (Lynch and Kaplan 2000; Glymour et al. 2015;
Lahelma 2010). Education enables occupational opportunities and higher income. A
disadvantage of using education as the measure for SEP relates to defining adolescent SEP
(see below). The educational level of the population may also differ over time producing
challenges in comparability between and within countries (see Lahelma 2010 of the
parallel notion of occupation). In this case, a relative measure of education may be used,
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such as the proportion of population with the highest/lowest educational level in a given
cohort (Regidor 2004; Galobardes et al. 2006a). The advantages of using education are
that it is typically achieved in early adulthood and remains broadly stable thereafter, every
individual can be allocated to educational hierarchy irrespective of employment status, and
it is equally suitable for women and men (Lahelma 2010).
In addition to education, occupational status links people to social structure and is the
conventional measure of social hierarchy (Laaksonen et al. 2005). Occupation-based
indicators reflect material conditions related to paid work and work conditions
(Galobardes et al. 2007; Lahelma 2004; Laaksonen et al. 2005). Distinctions between
occupational classes are based on hierarchy of occupations ranked according to skill,
indicating power and status (Krieger et al. 1997; Lahelma et al. 2004). Considering
temporal causality, occupational class can be interpreted to follow education but precede
income level (Lahelma et al. 2004). The downsides of the measure are that occupational
structures change over time, and it is only well suited for those who are or have been
employed (Galobardes et al. 2007; Lahelma et al. 2010). In contrast, occupational
classification may enable rigorous and detailed classification of employed people (Krieger
et al. 1997; Lahelma 2010).
Occupation, as well as education, influences the access to material sources but the key
measure of material sources is personal or household income (Krieger 1997; Lynch and
Kaplan 2000; Laaksonen et al. 2005). In principle, it is possible to collect accurate incomerelated measurements (Lahelma 2010), but utilising these in health research is determined
on available public registers. Another challenge in using income as a SEP measure is that it
may vary considerably in time and it does not necessarily take into account the number of
persons dependent on the income (Krieger et al. 1997). Thus, household income may be a
more reliable measure of resources than individual income (Lahelma 2010, Laaksonen et
al. 2005). Also, gross income and net income may be used to illustrate individual SEP or
available resource, respectively (Lahelma 2010).
A term closely accompanying SEP in medical sociology is health inequality. Health
inequalities are defined as unjust or unfair disparities in health by SEP to the extent they
are avoidable (Lahelma 2010; McCartney et al. 2019). The term health disparity is used
especially in the USA (Glymour et al. 2015, p. 56, footnote 1). Further, the concept of
inequality in smoking is used to describe a situation where smoking is more common
among one group compared with another group (see, for example, Moor et al. 2019;
Marmot 2006; Huisman et al. 2005). Thus, in relation to SEP, inequalities in smoking are
illustrated by the fact that smoking is generally more common among the lower SEP
groups compared with the higher SEP groups (Hiscock et al. 2012a). The use of the term
inequalities in smoking can be criticised, as well: tobacco use in itself is not unequal but its
consequences that are distributed unevenly across population groups can be viewed as
unequal. The use of the term inequality in smoking can be interpreted to refer to the public
health aim of reducing health inequalities. In this study, this interpretation is followed and
the terms differences in smoking and smoking inequalities are used interchangeably.
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Socioeconomic position among adolescents
Different terms have been used to define young people. In the Surgeon General’s report on
preventing tobacco use among youth and young adults, the following terminology is
applied (USDHHS 2012, p. 6): young adolescent (11–14 years of age), adolescent (15–17
years of age), and young adult (18–25 years of age). Following this classification, the
current study includes both adolescents and young adults: sub-study II included persons
aged 15–21 years while substudies I and IV included persons aged 25 years (and older). For
readability, the term adolescent is used throughout this study and the actual age group is
determined when necessary (especially in section 3.2).
The key measures of individual SEP are generally not suitable measures when
investigating adolescents. Occupation and personal income are inconvenient indicators
since basically all adolescents are outside the labour market (Statistics Finland 2020). The
highest degree of education may not yet be completed or achieved for adolescents. Hence,
several other measures of SEP have been proposed and used to examine smoking and
health inequalities. These include, but are not limited to, academic performance or
academic orientation, educational entrance (instead of completion), pocket money,
parental or family SEP (parental education, parental occupation), parental labour market
position, family affluence, subjective social status, and residential deprivation (Moor et al.
2019; Gagné et al. 2018; Sweeting and Hunt 2015; Karvonen and Rahkonen 2011; Doku et
al. 2010; Richter et al. 2009; Koivusilta et al. 2006; Hagquist 2000; see also Galobardes et
al. 2006a).
In addition to a categorical measure, education can be utilised as a continuous measure,
as well (Galobardes et al. 2006a). The measure of continuous study years assumes every
year of education contributes similarly to the attained SEP of the person (Galobardes et al.
2006a). The measure is then incapable of capturing the qualitatively different
characteristics among horisontally same-level educational attainments (Lynch and Kaplan
2000). In Finland, a prime example of this situation is the two educational tracks at the
upper secondary education level after nine years of compulsory education. General upper
secondary education can be viewed as a more academically oriented educational track,
whereas vocational education institutions are more work-life oriented educational tracks.
The registers of higher education graduates support this view (Vipunen 2018).
Relating to terminology, socioeducational level instead of SEP has been used as a
concept when examining health-behaviour among adolescents (Øverland et al. 2010). The
former can be seen as a narrower concept than the latter, underlining the position to be
defined by education. Socioeconomic position does not delimit the dictation of the position
of the adolescent to education or education-related aspects but may be viewed to take more
broadly into account other societal factors, as well.
Intergenerational social mobility
Intergenerational social mobility refers to a situation where the offspring occupy a
different social position than that of their parents. In other words, the social destination of
the child is different than his/her social origin (Gugushvili et al. 2019). Intergenerational
social mobility is upward when the child reaches a higher SEP than his/her parents, or
downward when the child moves down in the social hierarchy compared with the parents.
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Immobility or stability refers to a situation where there is no difference between the
generations considering the SEP. Another type of social mobility, intragenerational social
mobility, refers to a situation where an individual moves downward or upward on the
social hierarchy compared with his/her own temporally earlier position.
Social mobility relates closely to the idea of life-course SEP. In this context, the
importance of different SEP factors are seen to vary at different stages of life (Robert and
House 1996) and SEP at different points in time influences health outcomes differently
(Murray et al. 2011; Galobardes et al. 2007; Braveman et al. 2005). Hence, the life-course
idea proposes that to understand the interplay between SEP and health, it is important to
account for SEP over time and not just at one point of time.

2.2 TOBACCO USE
Tobacco use is an umbrella concept that encompasses use of all types of products that
include the tobacco plant. Of the types of tobacco use, smoking cigarettes (generally titled
as smoking) is by far the most common way of using tobacco nowadays in the Western
societies (Doll 1999). Other types of smoked tobacco products include, for example, cigars,
pipes, and waterpipes. In tobacco research, distinctions are feasible to make about
different forms of tobacco use, because they have different user behaviour and different
health effects (USDHHS 2010; National Cancer Institute (NCI) and Centers for Disease
Control and Prevention (CDC) 2014, pp. 5, 315–318; Norwegian Institute of Public Health
(NIPH) 2019).
Smokeless tobacco can be chewed, used nasally or placed between the upper lip and the
gum (NCI and CDC 2014). The products are many, including, but not limited to, chewing
tobacco, snuff and tobacco lozenges (NCI and CDC 2014, Appendix B). The type of
smokeless tobacco used differs greatly by country or continent, as does the health effects
(Asthana et al. 2019). In the Nordic countries, the Swedish-type moist snuff (snus) is the
predominant smokeless tobacco product (NCI and CDC 2014, pp. 310–311, 313–314, B49–B-50; Leon et al. 2016).
Burning tobacco leaves and inhaling the smoke originates from the Native Americans
(Proctor 2004; Doll 1999). Eventually, tobacco leaves were brought to Europe and during
the course of the centuries it was developed as the current form of consumer goods known
as cigarettes (Proctor 2004; Doll 1999). Proctor (2004) illustrates several crucial factors in
society which have been linked to the increase in tobacco smoking, such as development of
cigarette rolling machines, distribution of cigarettes to soldiers during World War I, and
mass marketing. The policy actions by the governments, such as recognition of tobacco as a
reliable source of tax revenue, have also affected the rise of tobacco.
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Health consequences of tobacco use
Epidemiological evidence of the health hazards of smoking emerged in the 1920s and a
causal link was established in the 1950s (Proctor 2004; Doll 1999).3 Influential studies
conducted in the mid-1950s on morbidity and mortality caused by smoking included the
cohort study conducted by Doll and Hill about smoking among British doctors (Doll and
Hill 1950; Doll and Hill 1954) and two investigations in the USA of cancer and non-cancer
patients by Wynder and Graham (1950) and by Levin and colleagues (1950). The
knowledge of the health hazards of smoking were further distributed to larger masses
when the report from the Surgeon General was published in 1964 (see USDHHS 2014, p.
3). Smoking among Finnish men was common, over 70%, after World War II, partially due
to the fact that tobacco was part of war-time rations in 1939–1945 (Rimpelä 1978; Pranttila
2006).
The uptake of smoking is associated with health harms already among adolescents
(USDHHS 2012). The age when smoking starts also matters as regards future health, since
early initiation is associated with future daily and heavy smoking (Reidpath et al. 2014;
Taioli and Wynder 1991). A multitude of health consequences have been causally linked to
smoking and exposure to secondhand smoke, such as lung cancer and several other
cancers, chronic obstructive pulmonary disease and other respiratory effects, coronary
heart disease, and reproductive effects (USDHHS 2014). Maternal smoking, for example,
causes ectopic pregnancy and is associated with preterm delivery (USDHHS 2014). Even
though health consequences of smoking are extensive and well-known, new evidence still
continues to emerge. For example, in addition to causing dependence, the independent
effects of nicotine are still largely unknown (USDHHS 2014; England et al. 2017).
The health effects of snus are less well-known than the health effects of smoking. One
reason for this is that snus use is a relatively new phenomenon, and its use is limited to a
small geographical area. However, snus includes constituents that are shown to be harmful
to health, such as carcinogens and nicotine (NIPH 2019, pp. 17–19, 21, 65). Based on the
systematic review by the NIPH, snus use increases the risk of several adverse health
outcomes, such as different types of cancers, fatal heart attack, high blood pressure, type II
diabetes and metabolic syndrome, and premature birth (NIPH 2019, pp. 15–17, 134–137,
147–148, 153, 161, 174–175). Several other possible negative health outcomes associated
with snus use exist, but the evidence is predominantly inconclusive. A limited number of
studies and observations in the studies, as well as the rare incidence of some cancers, poses
uncertainty in the results (NIPH 2019, pp. 121, 134–136, 155). Also, the evidence
considering the health effects of snus relate to men only, as there is lack of studies on the
health effects of snus use among women (NIPH 2019). In addition to smoking, snus use is
covered in this study, as well (sub-study II).
International and national tobacco control
Tobacco control can be defined as a means to prevent tobacco use and reduce the harm
caused by tobacco use. These means include measures to reduce the supply of and demand

3 Davey Smith et al. (1994) have described the undervalued contribution of German researchers during the
Nazi period on the causal association between smoking and health.
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for tobacco (WHO 2020). Usually the executors of tobacco control are goverments
adopting and implementing different treaties for promoting public health (WHO 2020).
The WHO Framework Convention on Tobacco Control (WHO FCTC) is an
international, legally binding instrument developed in response to the globalisation of the
tobacco epidemic (WHO 2003; Bertollini et al. 2016). At its core are both price and nonprice measures (for example regulation of the product, packaging and labelling of tobacco
products, education and public awareness) to reduce the demand for tobacco (WHO
2003). The general obligations demand that each party prevent and reduce both tobacco
and nicotine addiction (WHO 2003, Article 5, 2[b]). Finland signed the treaty in 2005, and
there are currently 182 parties covering over 90% of the world population.4
Implementation of this treaty has had a considerable effect on reducing tobacco use among
the countries that has signed the treaty (Chung-Hall et al. 2019). Another international
tool for tobacco control affecting national legislation is the EU’s Tobacco Products
Directive (Bertollini et al. 2016). The first Tobacco Products Directive was approved in
2001 and the most recent revision of the directive was enacted in 2014 (Bertollini et al.
2016). An opposing force for tobacco control is, of course, the tobacco industry. The
tobacco industry has counteracted tobacco control and hindered prevention of tobacco use
with currently well-known tactics (Proctor 2004; USDHHS 2014, pp. 20, 124–125). These
include, but are not limited to, funding spurious research, targeting physicians, and refusal
to concede the health hazards of smoking (for the Finnish context see Hiilamo 2003).
In Finland, the first TA was enacted in 1976 and the major sets of means of healthoriented tobacco policy included health education, price policy, restrictions, and research
and development (Leppo and Vertio 1986). Since the late 1970s, the TA has been revised
several times to include, for example, workplace smoking bans in the 1990s, restaurant
smoking bans in the 2000s, and point-of-sale ban in 2012 (Patja 2014). Currently, the
objective of the TA is to end the use of tobacco and nicotine products by the year 2030
(Finlex 2016a; Finlex 2016b, 1§). The objective of the TA will be reached if no more than
5% of the population uses tobacco or nicotine products daily (NRT excluded since it is
regulated under the Medicines Act). This so-called tobacco endgame could be seen as a
strong measure to decrease and to eradicate inequalities in health (McDaniel et al. 2016)
and as a commitment to prevent both tobacco use and nicotine addiction obligated by the
WHO FCTC. This objective is also in line with the aim of the broader Finnish health policy
to reduce the inequalities in health (Melkas 2013). All in all, the resrictions on smoking
have expanded notably over time and tobacco control in Finland can be viewed as rather
stringent (Joossens et al. 2020).
Selling snus is illegal in the EU, but Sweden holds an exemption. In Finland, crossborder import for personal use is permitted for people at least 18 years of age (the same
age limit as with other tobacco products). However, illegal trade occurs especially from
Sweden and, according to the Finnish Customs, is likely to have increased. 5 According to
interview surveys, private import has increased threefold since 2009 (Jääskeläinen and
Virtanen 2019, Appendix Table 15).

WHO FCTC 2020. https://www.who.int/fctc/cop/en/ (accessed 30 September 2020)
Finnish Customs 2018. https://tulli.fi/documents/2912305/3727159/Nuuska%2C+tietopaketti/58bc3967ebda-47fa-b531-18e5d59d1024/Nuuska%2C+tietopaketti.pdf (accessed 30 September 2020)
4
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Operationalising tobacco use
The World Health Organization (WHO) has recommendations on how to operationalise
smoking in research (WHO 1998, pp. 80–81). Common ways of classifying smoking is
either ‘daily smoking’ or ‘current smoking’ (including daily or occasional/not daily
smoking). Other common classes based on smoking status are usually ‘former smoker’ (has
stopped smoking a certain time ago, for example within 1–6 months or within 6–12
months) and ‘non-smoker’ (not smoking currently, including those who have never
smoked). Other and more detailed classifications could be made based on the available
data, for example ‘ever daily smoking’ (those who have ever smoked daily for at least one
year) (see Helakorpi et al. 2008). Smokeless tobacco use can be classified parallel to
smoking but in the Finnish health surveys it is usually measured with one question about
the current use of snus (for example ‘Do you use snuff?’ ‘Yes (number of portions) daily’,
‘Sometimes’, ‘Not at all’) (THL 2017).
A significant concept relating to tobacco use is nicotine dependence. Widely used selfreported measures of nicotine dependence include the Fagerström Test for Nicotine
Dependence (FTND) and its shorter version Heaviness of Smoking Index (HSI)
(Heatherton et al. 1991; Heatherton et al. 1989). A proposal has been made to change the
FTND name to Fagerström Test for Cigarette Dependence to take into account the aspects
of smoking, cigarettes as a product, and dependence more broadly than concentrating only
on nicotine (Fagerström 2012). Both terms, nicotine dependence and cigarette
dependence, are used in the literature (Vangeli et al. 2011). Depedence scales based on
FTND have also been proposed for smokeless tobacco use (Ebbert et al. 2006).
Tobacco use can be defined as one type of health behaviour. Health behaviour, or
health-related behaviour, refers simply to a behaviour that is related to health. These
practices include, but are not limited to, tobacco use, alcohol use, physical activity, dietary
patterns, and use of medical care (Petrovic et al. 2018). According to McQueen (1987),
health behaviour can be classified into three classes: health enhancing, healthmaintaining, and health-damaging behaviour. However, only the umbrella term, health
behaviour, is commonly used. Usually the use of this broader term brings no challenges in
the interpretation of the public health literature since the outcome measures describe quite
unambiguously the type of the health behaviour, for example smoking uptake vs. smoking
cessation. To underscore the negative consequences of a behaviour, the term unhealthy
behaviour is sometimes used (Petrovic et al. 2018).
Smoking initiation
Smoking initiation refers to situations where a person makes a transition from never
smoking to ever smoking or starts regular smoking (Nonnemaker and Farrelly 2011;
USDHHS 2012, p. 216). In the former case, smoking either a part or all of a cigarette can
be interpreted as smoking initiation (USDHHS 2012, p. 216). Since not all those who try
smoking continue to daily smoking, (Birge et al. 2018) initiation rates differ depending on
the specified measure of initiation. A similar definition of initiation can be applied to
smokeless tobacco use, as well.
Smoking usually begins at an early age: 88% of the first uses of cigarettes occur by the
age of 18 and 99% by the age of 26 (USDHHS 2012, p. 134). Of future daily smokers, the
21

usual age of ever use of cigarettes is 13 to 16 years, and two thirds start smoking before the
age of 18 years (USDHHS 2012, p. 134). Both the initiation age of ever use of cigarettes and
initiation of daily smoking has increased over time (Cantrell et al. 2018). Also in Finland,
the proportion of ever smokers among the underage adolescents has decreased over time
(Kinnunen et al. 2019, pp. 17, 93). Smoking initiation may contribute to inequalities in
health if the initiation rate is higher in some groups compared with other groups (Green et
al. 2016; Bruno et al. 2007).
Smoking cessation
Several different terms for stopping smoking have been used in the literature. These
include quitting smoking, stopping smoking, and smoking cessation. These terms are
interchangeably used in this study.
Successful abstinence often examines smoking status at 6 to 12 months. For example, a
common exclusion criterion in Cochrane reviews about smoking cessation includes a
follow-up period less than 6 months (see Stead et al. 2016; Stead et al. 2013). This
exclusion criterion is also applied to Finnish Current Care Guidelines (Duodecim 2018). In
clinical trials, the definition of successful abstinence is often examined at 1 month, 6
months and 12 months after the treatment (USDHHS 2020, p. 18). In population-based
studies, even longer follow-ups have been reported, although rarely (Holm et al. 2017;
Ranjat et al. 2020).
Self-reported smoking cessation may yield invalid responses due to recall bias or
misreporting (Gorber et al. 2009) Thus, assessments for verifying smoking abstinence
have been developed, including biochemical measurements, such as plasma cotinine or
plasma urine (Benowitz et al. 2019). Although biochemical verification increases scientific
rigor (Benowitz et al. 2019), self-reports of smoking status have been shown to be reliable
(Gorber et al. 2009; Vartiainen et al. 2002).
Investigating smoking cessation at the individual-level is possible only with a
longitudinal study design. Cross-sectional data have been utilised when examining
smoking cessation at the population level over time. In these occasions, quit ratios have
been used as the measure for smoking cessation. Quit ratio is defined by the report of the
Surgeon General as follows: “The quit ratio represents the percentage of ever smokers who
have quit smoking and is defined as the number of former smokers divided by the number
of ever smokers. Similar to the prevalence of former smoking, quit ratio is a broad
cessation measure encompassing cigarette smokers who quit many decades ago through
those who have quit for 1 day at the time of their survey interview.” (USDHHS 2020, p. 61).
So, the closer this measure is to 1, the greater the proportion of those who have stopped
smoking among the given population.
Tobacco epidemic model and its further applications
Due to its severe health consequences and wide uptake, smoking has been titled as an
epidemic (Lopez et al. 1994; Thun et al. 2012; USDHHS 2014). A model describing the
development of the epidemic by smoking prevalence and the subsequent smoking-related
mortality rates in developed countries was initially proposed by Lopez et al. (1994). In the
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model, four stages of the epidemic during the 20th century are described according to the
years since smoking began, revealing a 30–40-year lag between the changes in smoking
prevalence and subsequent smoking-related mortality.
The first phase of the model describes the beginning of the epidemic where the
prevalence is under 20% and corresponds almost fully to smoking among men. Smokingrelated diseases and deaths are not yet evident in this phase. The second phase shows a
rapid increase in smoking rates: for men, the peak of smoking prevalence of about 50–80%
will be reached, while for women the rates lag behind by one or two decades, yet increase.
By the end of this phase, smoking is causing one in ten of male deaths but relatively few
female deaths. In the third phase, smoking prevalence decreases, yet smoking-related
mortality increases rapidly. The last phase of the epidemic sees a slowly continuing
decrease in the prevalence, male smoking prevalence being slightly higher than female
prevalence. Male deaths due to smoking would peak early in this period and decrease
thereafter, while female deaths would increase. However, the proportional smokingrelated mortality would be smaller for females than for males since the cumulative
exposure would have been smaller for females.
Lopez et al. (1994) consider tobacco control policies and social acceptance of smoking
in relation to their model. In the first phase, smoking is socially acceptable and tobacco
control policies are underdeveloped while in the third phase tobacco is changing from
socially normal to socially unacceptable behaviour. In the final phase, the implementation
of smoke-free policies become feasible and policies need also to address smoking cessation
support. For Finland, a few other Western European countries, and Australia the model is
historical in nature as these countries were already in the third or final phase of the model
at the time the model was developed in the early 1990s (Lopez et al. 1994; Mackenbach
2006).
Socioeconomic differences in smoking and their changes were also considered in the
model (Lopez et al. 1994; see also Mackenbach 2006, pp. 31–36). Initially, smoking is
predominantly a habit of those with higher SEP. In the second stage, smoking prevalence
may be similar for socioeconomic groups or slightly higher among more affluent groups.
The third phase sees a decrease in smoking prevalence especially among the higher SEP
groups. In the final stage, the differences in smoking prevalence between socioeconomic
groups persist or may even widen. Dixon and Banwell (2009) have proposed a fifth stage of
the model based on data from the USA on the tide of the millennium. According to them,
the fifth phase is characterised by the continuing uptake of smoking by successive lower
SEP cohorts thus maintaining the inequalities in smoking (Dixon and Banwell 2009).
Dixon and Banwell (2009) underline the increasing differences in smoking between SEP
groups while the initial model saw this merely as a possible outcome.
The initial model by Lopez et al. (1994) was further expanded by Thun and colleagues
(2012) some 20 years later. This updated model showed a continuing decrease in smoking
rates among both genders, but the decrease had been slower than was predicted by the
initial model. The revised model also showed a decrease in proportionate contribution of
smoking to all deaths among men and an increase or plateau among women. Projections
for the year 2025 indicated that both smoking prevalence and smoking-related mortality
will decrease among both genders “towards lower limits that are not yet defined” (Thun et
al. 2012, p. 96). A further extension of the model has projected smoking-attributable
mortality rates up to the year 2100 in Europe (Janssen et al. 2020). For Finnish men, the
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peak in the smoking-attributable mortality fractions was already reached in the early
1970s, while for women the peak will be reached in 2029. The overall smoking-attributable
mortality fractions will stay at a lower level among women (Janssen et al. 2020). These
projections support the initial model of Lopez et al. (1994).

2.3 SMOKING AND SOCIOECONOMIC POSITION – WHY USE
EDUCATION AS THE INDICATOR?

Social gradient in health and in smoking
Socioeconomic inequalities in health are not randomly distributed among the population;
rather, there seems to be a consistent pattern for these differences. A plethora of studies
has shown that, irrespective of the outcome, those with lower SEP are worse off than those
with higher SEP. This social gradient in health refers to the situation where the morbidity
and mortality risk decreases when moving up the hierarchy and gradually increases when
moving down the hierarchy (Glymour et al. 2015). There is also not a single threshold for
these differences but a gradient of these inequalities across social hierarchy (Glymour et al.
2015). This gradient is also observed in smoking: smoking is negatively correlated with
several SEP indicators, and regardless of the measure, those in a less affluent position are
more likely to smoke than those with a more affluent position (for example Agaku et al.
2020; Laaksonen et al. 2005). In section 3.1, a more detailed description of the evidence
pertaining to this topic is presented.
Figure 1 illustrates the social gradient in smoking by key SEP measures in two countries
at two different points in time. A gradient-like association is observed in both occasions,
smoking rates gradually increasing when moving from high SEP groups to low SEP groups.
Although generally following the hierarchical gradient, there may be relative differences in
the smoking prevalence between the consecutive SEP groups. For example, in the EU
educational differences are marked especially between the less and the high educated but
less pronounced between the middle and the high educated (WHO 2019, p. 34). It is also
notable that smoking increases with multiple indicators of disadvantage. It has been
estimated that for every indicator of low SEP added, smoking rates increases an extra 5%
to 15% (Hiscock et al. 2012b).
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Figure 1 Social gradient in current smoking in Finland in 2000–2001 according to Laaksonen et al. (2005) (Panel
A) and in the USA in 2016 according to Agaku et al. (2020) (Panel B). The proportions are crude prevalences (no
adjustments).

Interrelationships between indicators of socioeconomic position and smoking
The pathways between different SEP measures and health or health-behaviour may be
different from each other. Education is strongly associated with smoking throughout the
life-course (Pennanen et al. 2011; Maralani 2013). Studying self-rated health and limiting
longstanding illness, Lahelma and colleagues (2004) have proposed the following
pathways between the SEP indicators: education exerts its effect on health partially
through causally succeeding occupation and income whereas occupational health
inequalities may be partly explained by education and mediated through income. The
effect of income on health inequalities is to a great degree explained by education and
occupation (Lahelma et al. 2004). The key SEP measures are shown to pose independent
associations with smoking (Laaksonen et al. 2005; Huisman et al. 2012). Education may
have bidirectional association with smoking since lower education increases the likelihood
of smoking while smoking deteriorates school performance (Pennanen et al. 2011). Part of
the association between education or occupation on smoking may be explained by the
other (Laaksonen et al. 2005), indicating some, but not exclusively, shared characteristics.
The association between income and smoking attenuates or may be explained by education
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and occupation or their joint effect (Laaksonen et al. 2005; Huisman et al. 2012). An
attenuated but not entirely explained association may indicate that some unmeasured
common factor or factors between SEP measures may influence the association between
income and smoking. Education modifies the effect of both occupational status and
income on smoking, but occupational status may play a role between them (Laaksonen et
al. 2005; Huisman et al. 2012).
Summarising, indicators of SEP have individual associations with smoking, but the
effect of education, especially, and to some extent occupation, seems stronger than that of
income. Education has an association with smoking independent of occupation and
income. Figure 2 depicts a simplification on the possible interrelationships between SEP
measures and smoking.

Figure 2 Possible pathways between indicators of socioeconomic position and their association with smoking.
Figure modified from Lahelma et al. 2004, based on Pennanen et al. 2011; Laaksonen et al. 2005, and Huisman et
al. 2012.
Note: The solid arrows describe the individual effects of SEP measures to smoking and from smoking to education. The
dashed arrow describes the modified effect, ‘to some degree’, of other SEP measures, while the dotted arrow describes
a stronger modified effect of the other SEP measures on smoking. The temporal pathway between SEP measures is
described by the white arrows.

Reasoning behind using education as the indicator for socioeconomic position
Although measured at the individual level, SEP also takes into account structural relations
between different groups in society (Galobardes et al. 2007). Thus, individual SEP
indicators are derived from larger social processes that shape the distribution of these
indicators across the population (Lynch and Kaplan 2000, p. 22), making the use of these
indicators suitable for public health research. For example, an attained educational level of
an individual is determined by his/her schooling which, in turn, is constrained by both
opportunities for schooling in the given society and family background (Galobardes et al.
2007). Following this interpretation, ‘the highly educated’ differs from ‘the low educated’
not just by years of schooling or attained educational level, but also by the underlying
structural possibilities that have made it possible for certain individuals to accomplish
these educational positions.
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Quesnel-Valleé and Jenkins (2010) describe some pathways through which education
may lead to overall better health. According to them, a widespread view is that the
relationship between education and health is an indirect one, mediated by other factors.
These other factors include employability, income, psychosocial resources, and health
behaviours. The effect of education on health can be summed up as learned effectiveness,
where education cultivates a sense of self-direction. This self-direction then leads to
different positive outcomes (Quesnel-Valleé and Jenkins 2010). This kind of life-course
examination of smoking and SEP is inconvenient to carry out with either income or
occupational level but more feasible with education (Glymour et al. 2015).
Of the SEP measures, education is widely used in epidemiology and public health
including tobacco research (Petrovic et al. 2018; Schaap and Kunst 2009; Galobardes et al.
2006a). Several measures have been used to operationalise education. It can be measured
as a categorical variable (assessing educational milestones such as completing a degree) or
a continuous variable such as schooling years (Galobardes et al. 2006a). Since education
may have different meanings for different birth cohorts (Galobardes et al. 2006a), a
relative measure of education is useful especially when examining educational differences
in smoking over time. For example, among the Finnish population, the educational
structure has changed notably since the 1970s: among the population aged 25 and over, the
proportion with a high education was 5% in 1970 and 25% in 2018. Concurrently, the
proportion with the lowest educational level has decreased from 76% (1970) to 23% (2018)
(Statistics Finland 2019).
When taking educational level as the measure for SEP in the context of tobacco use in
Finland, the picture seems consistent, yet alarming. Smoking among youth studying at
vocational education institutions is more common than smoking among their peers in
general upper secondary education (Tseveenjav et al. 2015). The differences are also
observable in snus use (Tseveenjav et al. 2015). Among pregnant women, the less-educated
smoke more than those with higher education (Härkönen et al. 2018). Among workingaged and older adults, the less educated smoke more than the higher educated (Hu et al.
2017), and there is indication that the higher educated may quit smoking more likely than
the less educated (Broms et al. 2004).
Utilising education as the SEP measure in the current study is supported by several
additional points. It is obtainable for both adolescents and adults, thus providing better
possibilities for comparisons. Among adults, education can be utilised irrespective of the
occupational class or working conditions of the person. Individual or household income
level as a measure of SEP ignores expenditure: those with a high income may still face
economic difficulties (see Rahkonen et al. 2005). Education is also a stronger predictor of
smoking than income (Laaksonen et al. 2005; Huisman et al. 2012; Rahkonen et al. 2005).
For adolescents, education is a more suitable SEP measure than occupation or income, as
mentioned in section 2.1. There is evidence from Finnish and other European studies that
individual SEP is a stronger predictor of socioeconomic differences in smoking than
parental SEP (Doku et al. 2010; Paavola et al. 2004; Kuntz and Lampert 2013), which
further defends the usage of education as a SEP measure in the current investigation.
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2.4 ACCEPTANCE OF TOBACCO CONTROL
Public attitudes are quite straightforward to define: they are attitudes of a certain group of
people towards a certain measure. A mundane example of population attitudes in
democratic societies is opinion polls. The level of acceptance, support or agreement
(depending on the wording of the question) refers to a positive stance towards the
measure, while the level of disagreement or disapproval refers to a negative stance towards
the measure. The interpretation of the level of agreement or disagreement, for example
‘high’ or ‘sufficient’, is highly relational. Denormalisation can be defined as the changing
of a person’s perceptions about a behaviour from more accepted to less accepted (East et
al. 2019). Renormalisation is the opposite.
The approval (disapproval) of a population can be simply operationalised as the
proportion of respondents with a positive (negative) stance towards the measure as the
numerator and the total number of the respondents as the denominator. Eventually, the
direction of the attitude (agreement/disagreement) is fully dependent on how the question
is presented. For example, one may ask, “Are the recently implemented indoor smoking
bans sufficient to protect you from secondhand smoke?”, which would yield presumably
highly different answers than the question “Are the recently implemented indoor smoking
bans insufficient to protect you from secondhand smoke?”.
Studies on tobacco control opinions can be broadly divided in two categories based on
the outcome measure. In the first category, investigations examine policy actions already
implemented. In the analyses, the change in the attitudes of the population towards this
policy before and after the implementation of this measure is scrutinised (Lykke et al.
2014; Hayes et al. 2017). The second involves novel tobacco control measures which have
not yet been implemented (Brennan et al. 2020; Lund 2016; Hayes et al. 2014).
Marc Willemsen (2018, pp. 89–111) has included societal support as one aspect in a
model where he presents the dynamics of tobacco control (Figure 3). Willemsen has
named the model the flywheel model of tobacco control. The model includes five different
components which interplay with cultural values and social norms in society and define the
context in which national tobacco control policy takes place: implementation of tobacco
control, smoking rate (or tobacco use rate), public support for tobacco control, political
support for tobacco control, and (government’s) decision to adopt tobacco control. These
five components then interact in a circular manner influencing each other. The name of the
model reflects the notion that the process that moves the population towards a smoke-free
society is difficult to put in motion, but once in motion, it keeps going for some time until it
loses its speed and eventually stops. The wheel keeps turning either through new policy
input or because the denormalisation of tobacco use in society continues. As long as the
wheel keeps turning, prevalence of smoking will decrease.
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Figure 3 The flywheel model of tobacco control by Willemsen (2018).

According to Willemsen (2018, pp. 92–97), cultural values and social norms play a
crucial role in tobacco control. Cultural values determine whether specific policy initiatives
are supported or not, while tobacco control evolves around how smoking is perceived in
society. At the core of comprehensive tobacco control are the attempts to denormalise
smoking instead of merely controlling it. The model predicts that policymakers are more
willing to introduce new tobacco control measures when they are supported by the
politicians and by the general society, when the population thinks more negatively about
smoking, and when the smoking rates are low (yet high enough to draw the attention of the
policy-makers). According to the model, public support reflects dominant norms in society.
The distribution of the population according to smoking status influences the public
support for tobacco control: when the proportion of non-smokers increases, the level of
anti-smoking norms and acceptance rate of tobacco control measures increase as well
(Willemsen 2018, pp. 89–90).
What the flywheel model does not explicitly account for is the different tobacco
products and their possible different cultural and societal positions. For example, social
norms and cultural values considering snus use may differ from those of smoking which
then, according to the flywheel model, would affect the use rates, public support for
tobacco control as well as the implementation of tobacco control policies. The flywheel of
tobacco control could turn differently for different products within the same society.
Willemsen (2018, pp. 8–12) presents also a general and broader conceptual framework
for understanding the making of tobacco control. The general model contains the same
elements as the flywheel model and more, such as the requirements by the EU and WHO.
The latter, however, focuses on the population-level factors that decrease smoking rates
resulting from the implementation of tobacco control measures. The general model
includes – while the flywheel model ignores – the dynamics of the policymaking process
itself (Willemsen 2018, p. 91). Since the current investigation does not empirically study
the policymaking process, the flywheel model is more applicable in the context of this
study. Of the flywheel model components, tobacco use and public support for tobacco
control are examined in the current study. Other aspects of the model, for example the
implementation of tobacco control and its impact on smoking rates, are covered in chapter
7 (Discussion).
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3 REVIEW OF LITERATURE
This chapter summarises the previous literature in the context of this study. The review
focuses primarily on population-based studies from Europe but also investigations from
other geographical areas are included since the evidence base is different for different
subjects covered in this thesis. Smoking, snus use, and smoking cessation were used as the
outcome measures in sub-studies I–III, while tobacco control opinions were the outcome
measure in sub-study IV. Section 3.1 examines socioeconomic differences in smoking
among adults and its changes over time while section 3.2 includes earlier studies on the
association between SEP and smoking among adolescents. This section concentrates
especially on the association between adolescent smoking and snus use by
intergenerational social mobility. In section 3.3, evidence on the association between SEP
and smoking cessation is examined, and section 3.4 summarises research on the societal
attitudes towards tobacco control. Finally, section 3.5 identifies the gaps in the current
literature. Predominantly in the chapter, I will use the term socioeconomic position (SEP)
to describe the differences in tobacco use between socioeconomic groups (for example,
based on education or occupational class), following the conceptual choice proposed in
section 2.1.

3.1 CHANGES IN SOCIOECONOMIC DIFFERENCES IN ADULT
SMOKING OVER TIME
Overall association between socioeconomic position and smoking
This section concentrates on the changes in smoking between socioeconomic groups but
first, a brief review of evidence considering the association between SEP and smoking is
presented. The most common measure of SEP in the studies examining socioeconomic
differences in smoking is education (Schaap and Kunst 2009). Other measures, such as
occupational class and household wealth, have been utilised as well (Schaap and Kunst
2009). For the smoking measure, current smoking or daily smoking are the two most
commonly used measures.
The association between SEP and smoking is rather strong and widely reported in highincome countries. A systematic review by Hiscock et al. (2012a) summarised that smoking
rates are generally higher among those with lower SEP in the developed countries. Heavy
smoking is also more prevalent in lower socioeconomic groups. Another review examining
70 studies from Europe, the UK, the USA, Australia and New Zealand found very similar
associations: higher smoking rates and heavier smoking among those with lower SEP
(Schaap and Kunst 2009). Higher smoking uptake and earlier starting age have also been
observed among those with lower SEP (Hiscock et al. 2012a; Schaap and Kunst 2009). In
addition to several reviews, reports from the WHO and European Commission show
consistently higher smoking rates among the lower SEP groups compared with the higher
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socioeconomic groups (WHO 2019, pp. 33–34; European Commission 2017, p. 10;
European Commission 2015, p. 12; European Commission 2003, pp. 6, 9).
Changes in smoking by socioeconomic groups
Changes in inequalities in smoking by SEP in working-aged adults have been studied in
different settings. Not a uniform categorisation of age has been applied across the studies.
To illustrate both the differences in prior studies and the current evidence base, studies
with at least ten years of follow-up are summarised in Table 1 by their characteristics and
findings. The focus is on the European investigations but also other relevant examinations
are included. First, these 20 studies are described and after that, few other relevant studies
are being outlined.
Two studies have compared SEP differences in smoking in European countries (Hu et
al. 2017; Giskes et al. 2005). Both of these studies utilised nationally representative data,
and for Finland, partly the same data as in sub-study I was used: Hu et al. (2017) for 30–79
year-olds and Giskes et al. (2005) for 25–79 year-olds (in sub-study I, 25–64 year-olds).
Hu and colleagues (2017) investigated socioeconomic differences in smoking in nine
European countries in the context of implemented tobacco control policy actions from
1990 to 2007. Both education (low vs. high) and occupation (manual vs. non-manual) were
used as measures for SEP. The studied policies included price policies (“the percentage of
per capita GDP required to purchase the 100 cheapest packs of cigarettes”) as well as nonprice policies (smoking bans or restrictions in the workplaces and public places, bans on
advertising and promoting, cessation services, and health warnings). The results revealed
that age-standardised smoking was more common among the lower SEP groups than the
higher SEP groups. Among men, smoking generally decreased to the same extent within
the SEP groups whereas among women, a decrease in smoking among the higher SEP
groups was observed. Results were generally similar with education and occupation.
Considering the association between policies and smoking, results implied that the lower
SEP groups are more sensitive to price changes than the high socioeconomic groups since
the association between smoking and price policies was statistically significant only among
lower SEP groups. The authors concluded that the implemented price and non-price policy
actions have helped to reduce smoking inequalities in smoking. However, an increase in
SEP differences in smoking was still observed which, the authors state, is to be explained
by other factors. One possible explanation they propose for Finland is the recession in the
early 1990s.
Another comparative study examined socioeconomic trends in smoking in nine
European countries between 1985 and 2000 (Giskes et al. 2005). 6 This study also
observed an inverse association between SEP and smoking. In the combined country
analyses, greater declines in daily smoking and tobacco consumption over time were
detected among the higher SEP men and women compared with those with lower SEP.
Among Finns, there were no differences in the changes in the age-adjusted smoking for
different SEP groups among men but a greater decline among women with higher SEP
compared with the lower SEP. The authors came to a different conclusion than Hu and
This study is also included in the review by Corsi et al. (2014), see below. The results are described here
considering Finland, which are not described in detail by Corsi et al (2014).

6

31

colleagues (2017) considering the impact of tobacco control policies: the tobacco control
policies were not equally effective in changing the behaviour of different SEP groups since
smoking declined the least among the low SEP group.
A Finnish study examined the impact of the 1976 TA on smoking among birth cohorts
and socioeconomic groups from 1978 until 2002 (Helakorpi et al. 2008). The same data
with a similar age group (25 to 64 year-olds) was utilised in sub-study I. Occupation was
used as a proxy for SEP. The investigation found that differences in smoking among
socioeconomic groups were clear and smoking among men declined in all SEP groups
(farmers being an exception). Among men, the decline corresponding to the TA was the
most pronounced in white collar employees. The differences in smoking among SEP
groups were larger in later than in earlier birth cohorts. The study concluded that for
women, the effect of the 1976 TA was marked in every SEP group and for men, the impact
was more pronounced among the higher SEP groups. Another Finnish study examined
educational differences in smoking during 1978 and 1992 (Rahkonen et al. 1995).
According to the age-adjusted prevalences and their confidence intervals, the differences
between the educational groups were reported to had increased. This study also utilised
the same data as in sub-study I in the current investigation.
Examination of trends in absolute and relative educational differences in smoking from
2003 to 2012 was carried out in Germany (Hoebel et al. 2018). The results showed that
smoking was associated with lower education and trends of declining smoking rates were
observed only in the high and medium education groups. Age-adjusted relative differences
increased for men (in 2003: RII = 1.74, 95% CI 1.46-2.07; in 2012: RI I= 2.25, 95% CI 1.902.67), but a nonstatistically significant change in relative differences for women was
observed. For both genders, absolute inequalities were observed but they changed little
over time. The authors concluded that striking educational differences in smoking
persisted in Germany during 2003 and 2012 and relative differences may have even
increased. They also point out that although not capable of causally determining the effect
of tobacco control policy on this development, the implemented policy actions have not
been capable of diminishing the inequalities in smoking. A similar conclusion was drawn
from the study of the impact of a public smoking ban on inequalities in smoking in Geneva,
Switzerland (Sandoval et al. 2018). The study found increasing inequalities in smoking
prevalence in absolute and relative terms: when adjusted for age, gender, nationality, and
the time trend, RII for smoking prevalence was 2.04 (95% CI 1.80–2.30) and SII for
smoking prevalence was 0.15 (95% CI 0.13–0.18). The authors concluded that the
introduction of a public smoking ban was not sufficient to avoid increases in SEP
inequalities in smoking. Summarising, several studies have implied that the impact of
tobacco control policies on SEP differences in smoking are ambiguous. This is also
supported by a Korean study examining absolute and relative SEP differences in smoking
during 1992 and 2016 (Chang et al. 2019).
Ernstsen and colleagues (2012) studied trends in socioeconomic inequality in 1984–
2008 regarding smoking, hypertension, high total serum cholesterol, and diabetes. The
authors found that daily smoking increased for all SEP groups among women but declined
among men. Both absolute (SII) and relative (RII) inequalities in smoking increased, and
the development in inequalities over time was similar for both genders. For example, agestandardised relative differences for women were RII = 2.00 (95% CI 1.77–2.24) in 1984–
1986 and RII = 2.55 (95% CI 2.28–2.81) in 2006–2008. Absolute differences were for the
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corresponding periods SII = 22.54 (95% CI 18.92–26.17) and SII = 30.09 (95% CI 26.74–
33.45), respectively. Another Norwegian study conducted age-period-cohort analyses with
a nationally representative, randomly sampled interview data from the years 1976 to 2010
(Vedøy 2014). The crude, unadjusted, analyses revealed that those with higher SEP
smoked less likely than those with lower SEP. The results indicated that there was a
deceleration of educational differences in daily smoking which do not support the
widening of health inequalities.
Pärna et al. (2014) examined SEP differences in smoking in Estonia from 1990 to 2010.
An inverse relationship between education and smoking was observed for men since mid1990 (adjusted for age, ethnicity, marital status, employment status) and for women since
the early 2000s. SEP differences increased among men and women since the decrease in
smoking among the higher SEP groups was greater than among the lower SEP groups.
The association between SEP and smoking in Southern European countries may differ
from that observed elsewhere in Europe (Hu et al. 2017; see also Thun et al. 2012). Two
Portuguese studies have examined socioeconomic differences in smoking with the same
cross-sectional national health interview data with partly different age groups, study years,
and SEP measures (Alves et al. 2015; Leite et al. 2019). The results are not as consistent as
in most of the other studies regarding association between SEP and smoking, indicating a
possibly changing pattern of this association.
Socioeconomic differences in smoking have been examined also in non-European
countries with results strongly pointing to increased or sustained differences. These
include studies from the USA (Agaku et al. 2020; Maralani 2013; Harper and Lynch 2007),
Australia (Ding et al. 2015), and Russia (Shkolnikov et al. 2020). Results from Japan have
proposed, in line with Giskes et al. (2005), increased SEP differences in smoking only
among women (Hanibuchi et al. 2016). A Canadian study examined current smoking
trends with an exceptionally long follow-up, from 1951 to 2011 and found an inverse
association between educational attainment and smoking (Corsi et al. 2014). An overall
decrease in smoking was observed but as the decrease was greater among the high SEP
groups, inequalities in smoking increased. Another Canadian study examining absolute
and relative differences in heavy daily smoking (over 10 cigarettes per day) corresponds
well with these results (Smith et al. 2009). A review by Corsi and colleagues (2014)
identified 19 studies from high-income countries that had various study periods ranging
from 1950 to 2008. The results showed that during this time, SEP differences in smoking
had generally increased both in absolute and in relative terms.
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In addition to the studies presented above, some other recent studies with a shorter
follow-up time also deserve attention. A Swedish study examined the change in
socioeconomic health inequalities in northern Sweden from 2006 until 2014 (Degerlund
Maldi et al. 2019). The twelve examined indicators included such as current smoking,
alcohol use, diabetes, and depression. Income and education were used as measures for
SEP and SII was used to measure the changes in absolute differences in smoking among
SEP groups. The sample sizes were n = 23448 (year 2006), n = 33327 (year 2010), and n =
22637 (year 2014) and 26–84-year-old respondents were included in the analyses. The
results indicated that smoking was more common among the lower socioeconomic groups
in both genders. For education in 2014, the age-adjusted SII among men was 10.71 (95% CI
8.75–12.68) and among women 12.9 (95% CI 10.95–14.84). Income differences increased
while educational inequalities decreased for women. For men, no difference in time was
observed. Thus, women experienced larger educational differences compared with men.
Another study investigated changes over time in socioeconomic differences in smoking
from the years 1997–2002 (baseline) to 2003–2007 (follow-up) (Lahelma et al. 2016). The
study included longitudinal data from Finland (n = 6328), Britain (n = 4350) and Japan (n
= 1993) on 36–68-year-olds employed men and women. Socioeconomic position was
operationalised as occupational social class and smoking was operationalised as current
smoking. The changes in smoking were analysed using aboslute (SII) and relative (RII)
measures if inequality. Large socioeconomic differences in smoking were found in Finland
and in Britain but not in Japan. Relative differences tended to widen among the Finnish
and British men and women but the change over time in absolute differences was
statistically non-significant. For example, RII for the Finnish men was 3.08 (95% CI 1.99–
4.78) at the baseline and 4.09 (95% CI 2.49–6.72) at the follow-up. Adjusting for
sociodemographic (age, marital status) and health-related (BMI, self-rated health)
covariates attenuated the association modestly. Similar pattern was observed among the
Finnish women but adjustment for covariates attenuated the associations even less. For
absolute differences, SII at the baseline for the Finnish men was 0.27 (95% CI 0.15–0.40)
and for the Finnish women 0.18 (95% CI 0.15–0.22). The modifying effect of covariates
was less pronounced for absolute differences than relative differences. The conclusions of
the authors were that SEP differences in smoking persisted in Britain and in Finland and
relative differences tended to widen over time. In addition, sociodemographic and healthrelated factors had only modest effect on the relative and absolute differences in smoking.
Taken together, prior studies show that the lower SEP groups smoke more commonly
than the higher SEP groups. While smoking is declining, differences between SEP groups
seem to have persisted or increased. The impact of tobacco control policies on SEP
differences in smoking is inconclusive, some studies indicating a positive equity impact
(policies affect more on the smoking among lower SEP groups) while some studies indicate
the opposite.
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3.2 SOCIOECONOMIC DIFFERENCES IN SMOKING AND SNUS USE
AMONG ADOLESCENTS
In this section, I will first present the earlier findings on the association between SEP and
smoking among the adolescents. Prior Finnish studies as well as international comparisons
with several years of follow-up are given priority. Then, the association between SEP and
snus use is being reviewed based on studies from Northern Europe. After that, I will
concentrate on the association between intergenerational social mobility and smoking and
snus use. Attention will be given, first, to studies from Europe and, second, studies
examining this association over time.

The association between SEP and adolescent smoking
Cross-sectional and longitudinal investigations have been conducted to study the
association between adolescent SEP and smoking. Cross-sectional studies from the Nordic
countries (Holstein et al. 2020; Tseveenjav et al. 2015; Øverland et al. 2010; Hagquist
2007) as well as international comparisons (Rathmann et al. 2016; Moor et al. 2015; de
Looze et al. 2013) have found that adolescent from lower socioeconomic groups smoke
more likely than their counterparts. Moor and colleagues (2015) proposed in their
comparison of 35 European and North American countries that school and family factors
mediate the association between SEP and smoking to a high extent. The results also
indicate that an unequal distribution of family- and school-related factors largely explain
the association between SEP and adolescent smoking. In another study, Moor et al. (2019)
found several SEP indicators to be associated with adolescent smoking. Adolescent’s own
SEP measures (academic performance, amount of pocket money) were also generally more
strongly associated with smoking than parental SEP measures (parental education, family
affluence) (Moor et al. 2019). This was true also for Finland: poor academic performance
and higher amount of pocket money were associated with current smoking when adjusted
for age, gender, and other SEP measures.
Knaappila et al. (2019) utilised a repeated cross-sectional school survey data from
Finland to examine smoking among the 8th and 9th graders (14–16-year-olds). The same
study was used in sub-study II only with a different target population. The study period
was from 2000 to 2015 and the number of observations was N = 761278 (ranging from n =
50404 to n = 109127 per survey year). The authors examined the association between
socioeconomic and sociodemographic measures (low parental education, not living with
both parents, parental unemployment) and weekly or more frequent smoking. Increasing
sociodemographic differences during the study period was found: the overall prevalence of
smoking decreased and lifelong nonsmoking increased but smoking among adolescents
with the most sociodemographic adversities showed no reduction.
Another Finnish study examined socioeconomic differences in smoking with a crosssectional postal survey during 1977 and 2007 among 12–18-year-old adolescents (N =
96747) (Doku et al. 2010). Both individual (for 16–18 years old: school performance and
school career) and familial SEP measures (parental education and occupation) as well as
demographic measures (intact family) were considered. When adjusted for age and study
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period, smoking was more common among adolescents in vocational education
institutions and those not in school compared with those in general upper secondary
education. Poor school performance also associated with the increased probability of
smoking. For example, 16- and 18-years-old adolescents in vocational education
institutions with a good school performance had four times the odds of smoking compared
with those in general upper secondary education with a good school performance (boys:
OR = 4.0, 95% CI 3.5–4.5; girls: OR = 3.7, 95% CI 3.4–4.2). Also, a nonintact family
structure, low parental occupation, and low parental education increased the probability of
adolescent daily smoking. The examination revealed that differences in smoking using
individual SEP increased over time and persisted using familial SEP. The authors also
concluded that smoking was more strongly associated with the adolescent’s own SEP than
with familial SEP. However, a longitudinal study following respondents from 16 to 32 years
from a Finnish town has implied that parental SEP might have effects on adult smoking
other than those mediated by the current SEP of the respondent (Huurre et al. 2003).
Kuipers and colleagues (2015) investigated cross-sectionally the effect of tobacco
control policies on 15–16-year-old adolescents smoking in 13 European countries in the
years 2003, 2007, and 2011. Smoking was generally more common among the low SEP
respondents and declined over time. The authors were unable to demonstrate significant
socioeconomic inequalities in the effect of tobacco control policies on adolescent smoking.
Another study from the Netherlands investigated socioeconomic differences in daily
smoking among 14–19-year-olds (N = 43527) during 1992 and 2011 (Kuipers et al. 2014).
The investigation concentrated on the effects of enacted national tobacco control policies
in 2003, for example including bans on advertising, sponsoring, and tobacco sales to
minors. The researchers observed a decline in smoking prevalence following the enactment
of these policies. However, the drop was larger among the high SEP adolescents leading to
increased SEP differences. A British longitudinal study also found an association between
increasing tobacco control and decreasing smoking rates (Green et al. 2016). Yet again,
persistent differences in initiation and escalation to daily smoking between SEP groups
were observed (Green et al. 2016). A study from Australia found a decrease in smoking
rates among 12–17-year-old adolescents during a period of high tobacco control activity
(White et al. 2008). In this study, reductions were consistent across SEP groups, leading
the authors to conclude that population-based tobacco control programmes can be
effective in reducing smoking among all SEP groups.
Several Finnish longitudinal studies have examined the interplay between SEP and
smoking. Dobewall and colleagues (2019) utilised a longitudinal sample of Finnish 7th and
9th graders (N = 10873) to examine the predictors of a late start of the secondary
education. In gender and school adjusted models, weekly smoking at the 7th grade was the
strongest predictor of a late start of the secondary education. Koivusilta and colleagues
(1998) examined adolescent health behaviour and their adult educational outcomes. They
found that health behaviour in adolescence predicted the future educational level so that
those who reached a low level of education had a health compromising lifestyle in
adolescence. Smoking was a strong predictor of attained educational level. The authors
suggested that a health compromising lifestyle in adolescence is an important mechanism
from which educational health differences stem. Result from yet another Finnish
longitudinal investigation support these findings: among young adults, low education was
associated with a higher risk for smoking (Kestilä et al. 2006). The strong association of
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parental education with daily smoking seemed to be mediated by the adolescent’s own
education. The conclusion of the study was that determinants of smoking behaviour
develop throughout the life-course. Pennanen et al. (2011) examined 2188 Finnish
adolescents and observed that poor school performance and smoking have a bidirectional
association: smoking contributes to the deterioration of school performance and vice versa.
Pedersen and von Soest (2017) examined the association between parental SEP and
future smoking and nicotine dependence among offspring from their “mid-teens until their
late 20s” in Norway. They utilised a longitudinal population-based data with a 13-year
follow-up. The SEP measures were the line of education (general vs. occupational),
educational aspirations, and educational expectations. The study found that future
smokers were recruited from families with low educational levels. Smoking was also
predicted by poor school grades, school dropout, low educational aspirations,
unemployment, and social welfare assistance.
Summarising, studies on the association between SEP and smoking among adolescents
show a similar association than among adults: smoking is more common among the lower
SEP groups. The differences among SEP groups have more likely widened than narrowed.
Generally, adolescents’ own characteristics seem to be more strongly associated with
smoking than parental SEP measures. However, highly different SEP measures have been
used to operationalise adolescent SEP which may play a role in some of the discrepancies
in the results between the investigations.

The association between SEP and adolescent snus use
Compared with smoking, studies investigating the association between SEP and snus use
are few and mainly from one country, Norway. One explanation is that until recent years,
snus was virtually absent from the international markets (Mejia and Ling 2010). Since then
some studies from, for example, the United States (Soneji et al. 2015) and Switzerland
(Gmel et al. 2018) have emerged. In the light of the current study, the prior research from
the Nordic countries are more relevant.
Leon et al. (2016) examined the prevalence and determinants of snus use in Sweden
and 17 other European countries among respondents aged 15 and over (N = 18056). The
study found that the prevalence of snus use was markedly more common in Sweden (12%)
than in other countries (1%). In Sweden, the use of snus was more common among men
(21%) than among women (4%). After adjustment for gender, age, level of education,
smoking status, and country (Sweden analysed separately), educational differences in snus
use were not detected.
Tseveenjav et al. (2015) studied snus use among adolescents in different school types in
2010–2011. Partly the same data were utilised as in sub-study II. They found that male
gender, smoking, alcohol use, positive attitudes towards smoking, and a high parental
education increased the current use of snus. Parental smoking was not associated with the
use of snus. The use of snus use was less strongly associated with the respondents’
educational track than smoking. Similar findings have been observed among Norwegian
adolescents aged 15 to 16 years (Grøtvedt et al. 2008).
A longitudinal Finnish study of 13–16-year-old boys proposed that those doing better at
school are less likely to experiment with snus (OR = 0.77, 95% CI 0.62–0.97) (Haukkala et
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al. 2006). A longitudinal Norwegian investigation examined patterns of snus use and
smoking from boys aged 16 to 19 years (N = 1440) (Grøtvedt et al. 2013). Socioeconomic
position was operationalised as educational plans of the respondent as well as his/her
perceived relative family economy. In unadjusted bivariate analysis, little difference
between adolescents’ educational plans and exclusive snus use (respondent uses snus, does
not smoke) was observed but those who perceived their family economy well off used snus
more often than others (Grøtvedt et al. 2013). Those with vocational educational plans had
higher prevalence of dual use (snus use and smoking) than those with academic plans. In
the adjusted model (tobacco use in the baseline, previous smoking, previous snus use,
alcohol use, timing of the first sexual experience), well perceived family economy was
associated with current snus use (exclusive snus use or dual use) at the follow-up (vs. no
tobacco use). Educational plans did not influence the association between tobacco use at
the baseline and at the follow-up. Another Norwegian longitudinal study examined tobacco
use from adolescence to adulthood among men (N = 1346) (Grøtvedt et al. 2019). The
results revealed only minor differences in current snus use between the baseline
educational groups, operationalised as plans for future education (ranging from ‘not yet
decided’ to ‘university, more than four years’). The prevalence of snus use for these groups
ranged from 9% to 13%.
Yet another Norwegian study utilised nationally representative cross-sectional study
design to examine the association between SEP and the use of snus and smoking in 2004–
2007 among 16–20-years-old (Øverland et al. 2010). No differences in snus use among
SEP groups (vocational, academic, other) was detected in adjusted models (age, region) for
boys and girls. The results indicated no change in the association between SEP and snus
use or smoking over time.
Four studies on snus use among the Finnish male conscripts have been published.
Danielsson et al. (2019) investigated the dual use of cigarettes and snus in 2014 (N = 1916).
They found no educational differences in daily snus use. A second study found that daily
snus use was less common among those with a higher education among recruits from
Northern Finland (N = 1151) (Hamari et al. 2013). In the third study, an association
between higher SEP (general upper secondary school vs. vocational education institution)
and snus use was established (N = 8537) (Tanner et al. 2014). In these three studies,
demographic variables such as age were not adjusted for which prevents the interpretation
of the results above the studied populations. The data for yet another study on Finnish
male conscripts was gathered during 1999 and 2010 (N = 16746) (Mattila et al. 2012). In
an age-adjusted model, higher education (general upper secondary school or university)
increased the probability of snus use compared with a low education (only comprehensive
school) (OR = 1.4, 95% CI 1.1–1.8). No statistical differences between a middle education
(vocational education institution) and a low education were detected. This study found a
decrease in current smoking (from 42% to 34%) while a slight increase in current snus use
(5% to 7%). This finding is accordance with more recent results from the Finnish national
reports (Jääskeläinen and Virtanen 2019).
All in all, highly discrepant results on the association between SEP and snus use among
adolescents have been proposed. The studies are mainly from Norway but few other
studies have also been conducted for example in Finland. However, the Finnish studies
rely mainly on data on military conscripts. The findings propose that snus use is more
prevalent among boys but the association between SEP and snus use is ambiguous. Studies
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on Norwegian and Swedish adults support this interpretation between SEP and snus use
although there are indication that snus use could be more prevalent among the lower
socioeconomic groups (Tjora et al. 2020; Kvaavik et al. 2016; Engström et al. 2010).

Socioeconomic differences in tobacco use among adolescencts by
intergenerational social mobility
The association between intergenerational social mobility and tobacco use, namely
smoking, among adolescence has been examined only little in Finland and elsewhere in
Europe.7 Seven studies were identified and they are summarised in Table 2, as well as
described below. No prior investigations on the association between snus use and
intergenerational social mobility are published.
A Finnish study examined smoking across three generations in 1977–1997 inclduing
54487 adolescents aged 12 to 18 years (Doku et al. 2019). The relation of adolescents’ adult
education (in 29 years) and parental education as the social mobility measure. The
smoking measure for 16–18-year-olds was daily smoking. The results indicated that the
higher the upward mobility was, the lower was the likelihood of smoking. Mutually, the
lower the downward social mobility was, the higher was the smoking. The most important
predictors of smoking were adolescents’ low academic achievement and orientation to a
low educational level.
Three other Finnish studies on social mobility and smoking were published in late
1990s and early 2000s. Karvonen and colleagues (1999) investigated 8355 adolescents
aged 16 and 18 years during 1985 and 1989. The measure for social mobility was
constructed based on adolescent's present educational status (at secondary education:
vocational education institution or general upper secondary), school attainment (good,
average, poor), and labour market position (students, school leavers [including employed,
unemployed, those in military service, and those “who stay at home”]) in relation to
parental occupational class. The results showed, first, that smoking was more frequent
among those in a lower achieved social position. Second, age and gender-adjusted models
showed that downward mobility from the upper white collar and the lower white collar
origins increased the risk for smoking relative to the stable peers (relative risk 4.0, 95% CI
3.1–5.2 and 2.0, 95% CI 1.7–2.4, respectively). Upward mobility, then again, decreased the
risk for smoking.

Social mobility has been studied among adults: see for example Gugushvili et al. (2020) for 25–64-yearolds and Singhammer and Mittelmark (2010) for 24–31-year-olds. Since adult social mobility is not the
focus of his research, these studies are excluded from this literature review. However, the overall picture
between social mobility and smoking is similar among adults than among adolescence.
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Paavola et al. (2004) followed 13-years old adolescence until 28 years of age.
Intergenerational social mobility was assessed as the difference score between parental
and subject’s own years of education and the outcome variable was weekly smoking. The
study found that smoking was the most frequent among those whose own SEP was the
lowest and had decreased two steps from their parental SEP (downwardly mobile group).
In contrast, those who had a high individual SEP and whose SEP had increased two steps
from their parental SEP had the smallest smoking prevalence (upwardly mobile group).
However, the interaction term in a logistic regression model (weekly smoking as the
dependent variable; own education at 28 years, parental education, and parental smoking
as the independent variables) between own education and parental education was
statistically non-significant, indicating that social mobility did not associate with smoking.
A longitudinal examination including 531 Finnish men and 688 Finnish women studied
the association between cynical hostility and cardiovascular risk factors from the years of
12–21 (baseline) until 21–30 years (follow-up) (Pulkki et al. 2003). The movement
between parental education and the adolescent’s own education (both low/high) was used
as the measure for mobility, and smoking was operationalised as CPD. Comparison of ageadjusted means among intergenerational social mobility groups revealed that the
downwardly mobile group smoked a larger number of CPD than others (for men: mean
11.54, standard error 2.82; for women: mean 3.68, standard error 1.23). The stable low
men (mean 4.17, standard error 1.26) and the stable high women (1.68 mean, standard
error 0.39) smoked on average the lowest number of CPD. However, the number of CPD
did not show differences in one-way analyses of variance among the intergenerational
mobility groups, indicating no statistically significant differences between the groups.
A Swedish 14-year prospective longitudinal study investigated the determinants of
social mobility from 16 years until 30 years (Novak et al. 2012). The study included 546
men and 495 women whose occupation, health status, health-related behaviour (including
current smoking), psychosocial environment at home and school, material recourses, and
ethnicity were examined. Smoking was the most common among the downwardly mobile
groups (men 33%, women 50%) and the least frequent among the stable high men (12%)
and the upward mobile women (25%). Upward mobility predicted a lower probability of
current smoking in univariate and multivariable regression analyses (all the studied
background variables in the model, plus ‘have children at 30 years of age’), but statistically
significantly only among women. For women, univariate estimates were OR = 0.40, 95%
CI 0.23–0.70, and multivariable estimates OR = 0.25, 95% CI 0.08–0.82. Downward
mobility predicted a higher probability of current smoking statistically significantly among
both genders in the univariate and multivariable models. Adjusting for background
variables attenuated the association especially among men (univariate model OR = 4.75,
95% CI 1.61–13.96; multivariable model OR = 2.34, 95% CI 1.06–5.19).
A Scottish study from the mid-1990s investigated intergenerational occupational
mobility among 16 to 22 year-old adolescents and young adults (Glendinning et al. 1994).
The study found clear differences in smoking in relation to adolescent’s current
socioeconomic status (for example, full-time education, employed, unemployed). Smoking
was also more prevalent among the stable low and the downwardly mobile groups and less
common among the stable high and the upwardly mobile groups.
An investigation from Germany examined intergenerational social mobility and
smoking with a nationally representative cross-sectional sample of adolescence aged 12 to
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17 years (Kuntz and Lampert 2013). The results indicated that those with a stable low
position had a greater likelihood of smoking compared with adolescents with a stable high
position, adjusting for age, region of residence, immigration background, and parental and
close friends’ smoking behaviour. The estimates were over twofold (boys: OR = 2.67, 95%
CI 1.76–4.04; girls: OR = 2.22, 95% CI 1.54–3.20). Downward mobility associated with a
greater likelihood of smoking but statistically significantly only among boys. Upward
mobility was not associated with smoking when the stable high group was the reference
group. When the stable low adolescents acted as the reference group, upward mobility was
associated with lower smoking rates among both genders (boys: OR = 0.32, 95% CI 0.20–
0.53; girls: OR = 0.52, 95% CI 0.37–0.73). The results also indicated that adolescent
smoking was more strongly associated with their personal educational level than that of
their parents.
All in all, prior studies show clear differences in smoking among intergenerational
social mobility groups: the downwardly mobile and the stable low adolescents are at a
greater risk for smoking compared with their peers. There is some variation between
results considering, for example, the crude and the adjusted associations, but generally the
results point in the same direction. Findings are also supported by studies from Australia
(Gall et al. 2010) and Sweden (Ericsson et al. 2019) examining cardiovascular disease risk
behaviours and mortality, respectively. There are no prior studies on the association
between intergenerational social mobility and snus use. Thus, the change in this
association over time has either not been examined.

3.3 SOCIOECONOMIC DIFFERENCES IN SMOKING CESSATION
Studies on factors predicting smoking cessation are vast, including systematic reviews,
longitudinal studies with a prospective cohort design and interventions on healthcare sites,
for example. In addition, cross-sectional studies are usually conducted when examining
smoking cessation rates between countries. Less examined is the association between SEP
and smoking cessation especially with longitudinal adult general population-based
samples. These nine identified studies are summarised in Table 3. All these studies utilised
a self-reported (not biochemically verified) smoking status.
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A review investigated predictors of smoking cessation in adult general population
samples up to the end of the year 2010 (Vangeli et al. 2011).8 The study reviewed 17 articles
(corresponding to eight unique studies) including several demographic variables (for
example gender, age, SEP measures, employment, marital status), and smoking-related
variables (for example CPD, cigarette dependence, past quit attempts, intentions to quit).
The review included studies from Europe, North America, and Asia. Education was used as
the SEP measure in 14 of the included articles. Three of these articles found no significant
association between education and smoking cessation, ten articles (from the same unique
study) found a positive association at p<0.05 (the higher the education, the more likely
was quitting smoking) and one study found a negative association at p<0.01 (the higher
the education, the less likely was quitting smoking). The authors also conducted a pooled
analysis of five studies (including one pooled study of 10 articles) and no association was
found between the level of education and smoking cessation (OR = 0.95, 95% CI 0.75–
1.21). Income was used as the SEP measure in 13 of the studies (12 studies included both
education and income) and only non-statistical or negative associations between income
and SEP on smoking cessation were observed. Social class was also used as a proxy for SEP
in two studies and no statistically significant associations with smoking cessation were
observed. The results from the review indicated that SEP did not consistently predict
smoking cessation. The only factor that consistently predicted smoking cessation was
cigarette dependence; an association which has been observed in other studies too (Ranjit
et al. 2020; Broms et al. 2004; Hyland et al. 2004). As the review by Vangeli and
colleagues (2011) show, objective measures of nicotine dependence, such as plasma
cotinine level, have seldom been utilised in general adult population studies.
Another review including longitudinal twin data from Australia found that higher
educational attainment increased the probability of smoking cessation (Koning et al. 2015).
An additional year of education was observed to reduce the duration of smoking with 9
months. Also a twin study from Finland including 3069 respondents found that high
education was positively associated with smoking cessation (men: OR = 2.32, 95% CI 1.31–
4.10; women: OR = 3.98, 95% CI 1.85–8.51) (Broms et al. 2004).
A population-based study on adult general population was carried out in seven cities in
Northern Europe, namely Bergen (Norway), Umeå, Uppsala and Gothenburg (Sweden),
Reykjavik (Iceland), Aarhus (Denmark), and Tartu (Estonia) (Holm et al. 2017). The study
included 4636 middle-aged current smokers and the follow-up period was from 1999–
2001 to 2010–2012. The study found that smoking cessation rate ratio was higher among
the highest educated as well as among those with high school or similar education
compared with those with less education than high school. Results from the adjusted Cox
regression models revealed that smoking cessation was predicted by the highest education
(vs. the lowest education) but not middle education (for men hazard ratio = 1.75, 95% CI
1.23–2.50; for women hazard ratio = 1.46, 95% CI 1.07–2.00). Smoking cessation was also
predicted by fewer smoking years and by higher age, the latter for women only.
Several studies from the USA have investigated smoking cessation with populationbased samples. A nationally representative study comparing two longitudinal cohorts
showed inconsistent results regarding the likelihood of cessation between SEP groups (Yi
et al. 2017). Another study, partly utilising the same nationally representative data as Yi et
al. (2017) over two decades, implied that the less educated lagged behind the high educated
8

Individual studies included in the review by Vangeli et al. (2011) are excluded from this review and Table 3.
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in terms of cessation rate (Zhuang et al. 2015). In this study, the low SEP group also made
fewer quit attempts compared with the high SEP group. The authors stated that about of
half the difference in cessation rates between SEP groups can be attributed to the higher
quit attempt rates among the high SEP group and half to the difference in the success rate.
Weinberger et al. (2014) analysed general adult population data and found that
respondents with a college education were more likely to report smoking cessation (OR =
1.27, 95% CI 1.05–1.53). Another study utilising a sample of older adults (aged 50 to 75
years) from the USA concluded that number of educational years was positively associated
with smoking cessation in a 18-year follow-up (Margolis 2013). The number of CPD was
negatively and consistently associated with smoking cessation across bivariate and
multivariable models.
Contradictory findings considering SEP and smoking cessation have also been
observed. An investigation, representative of US adults followed approximately for three
years, found that lower education was associated with a higher likelihood of smoking
cessation (Rafful et al. 2013). The unadjusted ORs for moking cessation for those with
education below high school were OR = 6.59 (95% CI 1.25–34.69). No adjusted analyses
were conducted to examine the effect of other factors on this association. A British study
investigated a large sample of women with a four-year follow-up (Martin et al. 2019). The
analytical sample consisted of 53650 current smokers whose baseline mean age was 58.3
years. The study found a smaller likelihood of smoking cessation among those with no
educational qualifications and among those with secondary education (compared with the
high educated) in the unadjusted model. However, when adjusted for age, age of smoking
initiation, CPD, time between surveys and self-rated health, the associations attenuated
and was no longer statistically significant (for example for those with no qualification: OR
= 0.95, 95% CI 0.88–1.03). Another study including a representative sample of British
women concluded that low number of CPD was the strongest predictor of smoking
cessation at 1- and 2-year follow-ups, but also higher school-leaving age predicted
cessation (Graham and Der 1999). The association between occupational class and
smoking cessation suggested in the same direction (non-manual vs. manual/no occupation
OR = 1.74, 95% CI (1.00–3.05). Yet another investigation among British adults found that
the strongest predictor of continued smoking was the degree of depedence (Chandola et al.
1994). In this study with a 10-year follow-up, a lower occupational social class was
associated with a lower likelihood of smoking cessation while education and income did
not associate statistically significantly with smoking cessation (Chandola et al. 1994).
Also several non-general adult population longitudinal studies have found a positive
association between SEP and smoking cessation. These investigations have been
conducted in stop smoking services or other service locations (a review: Smith et al. 2020a;
Mayne et al, 2019; Clare et al. 2014; Bauld et al. 2012; Hiscock et al. 2012a; Fernández et
al. 2006), or in geographical areas or communities (Gorini et al. 2018; Hyland et al. 2004;
Lindström et al. 2002; Hymowitz et al. 1997). One Swedish study examining 65-years-olds
in two counties indicated that there was no association between education and smoking
cessation (university vs. not university: OR = 1.5, 95% CI 0.6-3.7) (Ordell and Ekbäck
2019).
In addition to longitudinal studies, the association between SEP and smoking cessation
have been examined in comparative cross-sectional settings. A study comparing 11
European countries showed large socioeconomic differences in smoking cessation from the
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1990s and during the 2000s, and an increase in these differences (Bosdriesz et al. 2015a).
Similar finding has been observed in a Swiss study investigating the impact of a public
smoking ban on quit rates (Sandoval et al. 2018). Additionally, tobacco control has been
associated with more smoking cessation among the higher educated in 27 European
countries (Bosdriesz et al. 2016). However in the Netherlands, the implemented tobacco
control policies were not associated with increased educational inequalities in smoking
cessation during 1988 and 2011, resulting the authors to interpret that the less and high
SEP groups seemed to have benefit about equally of these policies (Bosdriesz et al. 2015b).
In two investigations including eight and six European countries, smokers with low SEP
reported less quitting activity than those with higher SEP (Hummel et al. 2018; Hedman et
al. 2018). A study from the USA implied that smokers with higher SEP quit smoking both
more likely and earlier in their life compared with smokers from lower socioeconomic
groups (Maralani 2013).
In sum, SEP seems to be associated with smoking cessation so that the higher SEP
smokers quit smoking more likely than the lower SEP smokers. Several longitudinal
studies from stop smoking services as well as cross-sectional studies on quit ratios support
this view. However, the evidence from the few conducted general adult population studies
is highly mixed. In addition, there is lack of general adult population studies focusing on
the association between SEP and smoking cessation. Even though subjective measures of
nicotine dependence are shown to be strong predictors of smoking cessation, general adult
population studies have seldom been able to utilise objective measures of nicotine
dependence.

3.4 SOCIETAL ACCEPTANCE OF TOBACCO CONTROL
There is plethora of studies on population attitudes on tobacco control policies, including
several reviews, individual investigations and European-level reports (for the lastmentioned, see for example European Commission 2017). This section concentrates
especially on prior literature on adult opinions on tobacco control from the Nordic
countries, which are also summarised in Table 4. In addition, recent studies from other
high-income countries are included as well. First, results from reviews are described,
following the description of the Nordic studies. Finally, studies with a more holistic
operationalisation of tobacco control opinion measures are characterised.
A systematic review investigated acceptance of government interventions to change
health-related behaviours, including smoking, alcohol use, diet and physical activity
(Diepeveen et al. 2013). Of 200 included studies between 1980 and 2011, 110 were about
tobacco control and majority of them from the USA (n = 52). Other included countries and
areas were Australia or New Zealand, Canada, and Europe.Only one study examining adult
opinions was included from the Nordic countries, from Finland (Heloma and Jaakkola
2003).9 The review found that smoking-related interventions as well as less intrusive
interventions gathered more support than other interventions. Interventions that were
already implemented and those targeting children and young people attracted the most
This study is included also in Table 4 to give a comprehensive picture on studies on societal acceptance of
tobacco control among adults in the Nordic countries.
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support. Support was the highest among those not engaging in the targeted behaviour,
hence, non-smokers felt more positive about restrictions than smokers. Especially women
and older respondents but also higher income groups were more likely to endorse more
restrictive measures of tobacco control.
Reviews investigating attitudes towards smoke-free outdoor regulations (Thomson et
al. 2016; Thomson et al. 2009) and attitudes towards smoke-free public vehicles (Thomson
and Wilson 2009) have included studies from North America, the UK, and Australasia. The
reviews found strong support for studied policies and the support seemed to increase over
time. Especially measures protecting children from secondhand smoke (SHS) were largely
supported, also among smokers (Thomson et al. 2016; Thomson and Wilson 2009). Some
demographics associated with acceptance of tobacco control, such as female gender, but
the association between SEP and tobacco control opinions was more ambiguous (Thomson
et al. 2016).
In Finland, attitudes towards tobacco control have rarely been studied among the
general adult population, namely in the mid-1970s and in the early 1990s. A study of
Finnish Medical Journal (1975)10 found high acceptance rates of tobacco control measures
relating to smoking restrictions before the first TA was enacted in the 1970s. An almost
90% acceptance rate of banning tobacco advertising and banning smoking in public indoor
places was reported. Acceptance of smoking restrictions was higher among non-smokers
and the lower SEP groups. No results from formal statistical tests to investigate the
differences between population groups were reported. Paavola et al. (1991) described
population attitudes to smoking from 1988 to 1990. The results implied that smoking
restrictions would be widely accepted among employed population: 96% of women and
84% of men agreed that smoking should be restricted or banned at workplaces.
Heloma and Jaakkola (2003) utilised a pre-post design associated with the enactment
of the national smoke-free workplace law when examining the attitudes of employees. The
study found that both smokers’ and non-smokers’ attitudes shifted to favouring a total ban
on smoking at workplaces after the law was implemented. However, a larger proportion of
non-smokers (52%) than smokers (15%) supported a total ban on smoking at the end of the
study period. A fourth Finnish study investigated the attitudes of male conscripts to (then)
recent smoking restrictions and second-hand smoke (Nieminen et al. 2010). The study
showed an acceptance rate of 44% of the restrictions on smoking in restaurants, bars and
in all indoor public places. A smaller proportion of respondents reported protesting if they
would be exposed to SHS originating from their neighbors (16%). Current smokers and the
less educated opposed recent legislative actions more likely when adjusted for age and
parental smoking. They were also the least disturbed by the balcony smoking.

Other articles of the same study, conducted during 1974–1976, have been published as well (for example
Rimpelä 1976). In this review, the results from Finnish Medical Journal (1975) study are described as it
included several measures of tobacco control opinions.
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Lund (2016) examined the opposition of smokers to 16 potential tobacco control
measures in Norway. Findings suggested that smokers accepted regulations that protect
others from SHS but at the same time they seemingly defended their right to smoke in
some outdoor areas. Another study from Norway concentrated on the attitudes towards
smoking in vehicles carrying children and smoking at some outdoor sites, such as public
transportation stops (Sæbø and Lund 2019). The results implied that a majority of
Norwegians supported banning smoking in cars with children present, including a large
support also among smokers. In adjusted models, women and older respondents
supported some measures more than men and younger respondents but no association
between education and tobacco control measures was observed. Some caution in the
interpretation of the results must be preserved, as the authors did not explicitly state which
variables were included in the adjusted model.
One Swedish study investigated 36–89-year-old former smokers’ attitudes towards
existing (for example smoking banned in restaurants and bars) and proposed (for example
plain packaging) tobacco control policies (Sohlberg 2019). The author stated that there was
an overall support for smoke-free environments but bans against smoking outdoors might
have been experienced as intrusive. The results also indicated that former smokers using
nicotine tend to be more opposed to these policies compared with non-nicotine users
(smokers who had quit smoking and did not use snus or NRT). The number of respondents
in the nicotine-user group was limited (n = 54) which restricts further interpretations. A
comparative study investigated attitudes towards several smoking-related measures as well
as tobacco control opinions in Sweden, the UK, Germany, Poland and Greece (Thyrian et
al. 2010). In Sweden, non-smokers were more supportive for smoking bans on different
areas, such as workplace, public buildings, and public transportation, than smokers.
Two Danish studies have examined attitudes towards smoking bans and tax increases.
The other examined changes in the attitude towards smoking bans in public arenas among
adults in the Capital Region of Denmark from 2007 to 2010 (Lykke et al. 2014). The results
implied increasing acceptance of restrictions once they have been implemented. In an ageand gender-adjusted model, a supportive attitude was associated with higher educational
attainment, non-smoking and intention to quit smoking in restaurants, workplaces and
bars. Another study investigated support for a possible future ban on smoking as well as
raising tobacco taxes (Lykke et al. 2016). One third of the respondents were supportive of
the ban on smoking and the majority of the respondents supported tax increases. Adjusted
models (adjusted for sex, age, educational attainment and smoking status) revealed that
support for tax increases was higher among women, higher SEP groups and non-smokers.
However, the higher SEP groups and smokers were less supportive of a future ban on
smoking. Some comparative studies have also included data from Finland and other
Nordic countries but have analysed pooled data, for example, at the European level (LidónMoyano et al. 2018). No investigations from Iceland on tobacco control opinions were
identified for this literature review.
Outside the Nordic countries, studies have reported population attitudes towards novel
tobacco control measures and mostly found support. The measures have included such as
prohibiting smoking in cars when children are present (Díez-Izquierdo et al. 2017), raising
the sale of tobacco to 21 years (Kuijpers et al. 2018), ending the sale of tobacco (Hayes et
al. 2014), introducing cigarette pack inserts (Brennan et al. 2020), flavor bans (Agaku et al.
2019; Schmidt et al. 2018), larger cigarette pack warning labels (Kowitt et al. 2017),
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menthol and nicotine reduction in cigarettes (Bolcic-Jankovic and Biener 2015), and
outdoor smoking restrictions (Kennedy et al. 2012).
Most of the studies on attitudes towards tobacco control policies have included
individual statements as the outcome while more holistic measures have been scarcely
utilised. In one study, eight attitude items were summed as a sum score with factor
analysis of overall support for smoking restrictions and tobacco ad bans (Bakhturidze et al.
2013). Agreement with restrictions was higher with age and was significantly higher among
never smokers compared with daily smokers when age, gender, education level and income
were adjusted for. Education was only modestly associated – while income was not
associated – with restrictions and tobacco ads ban. In another study comparing 27 EU
member states, a sum variable indicating societal support for policy measures was
constructed based on four different individual statements (Willemsen et al. 2012). The
study found that societal support was not associated with stricter tobacco control. A third
study utilising a summary measure of policy support was constructed based on 24 items
(Raptou et al. 2012). The results indicated that smokers and younger respondents were less
likely to support tobacco control policies but education was not associated with the tobacco
control measure. A fourth investigation examined ‘anti-governmental regulations’ and
‘pro-governmental regulations’, both sum variables based on four items (Thyrian et al.
2010). The means of the scales were compared with an analysis of variance, independent
variables being smoking status and nation. Results indicated that non-smokers disagreed
with anti-governmental regulations but agreed with pro-governmental regulations more
than smokers.
An overall strong support among the population as well as among smokers has been
observed in policies considering especially protecting children from the harms of SHS
(Kuijpers et al. 2018; Lund 2016; Díez-Izquierdo et al. 2017; Lazuras et al. 2009). Several
studies have also shown that population attitudes towards smoking and tobacco control
have become more strict (Lidón-Moyano et al. 2018; Pacheco 2011; van Mourik et al. 2018)
although some mixed results have been proposed (East et al. 2019). In addition, studies
evaluating the possible impact of implemented policies using a pre-post design have
consistently found that acceptance of policy measures increases after the implementation
of these policies (Hayes et al. 2017; Swift et al. 2015; Hyland et al. 2009). Mons and
colleagues (2012) studied the different levels of implementation and found comprehensive
smoking bans to be more supported than partial policies.
Taken together, the evidence base for the acceptance of tobacco control measures come
from myriad individual studies as well as several both systematic and other reviews. The
evidence shows that most of the measures of tobacco control are widely accepted in highincome countries. Especially the regulations protecting children from the harms of SHS are
widely accepted. Smoking status is strongly associated with attitudes towards tobacco
control policies: non-smokers support the tobacco control policies more than smokers.
Some demographic factors, such as older age and female gender seem to be associated with
more positive views on tobacco control. The association between SEP and acceptance of
tobacco control seem ambiguous and the results from the few conducted Nordic
investigations support this view.
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3.5 IDENTIFIED GAPS IN THE PREVIOUS RESEARCH
First, there is ample evidence on socioeconomic differences in smoking over the decades
which show clear differences between SEP groups: lower SEP groups smoke more
frequently than high SEP groups. These results are reported widely across the high-income
countries. While smoking is generally declining, the differences between SEP groups seem
to be prevailing or increasing because smoking is declining at a more rapid pace among the
higher SEP groups. However, only few studies have been able to follow the smoking trends
by SEP in a population-based sample more than ten years. Even fewer of these studies
come from Europe including the Nordic countries. Investigations on the association
between SEP and smoking have been conducted also among the Finnish adult population,
but the recent development of this association is unknown.
Second, studies examining differences in smoking by SEP among adolescents show
mostly a parallel association as with adults: lower socioeconomic groups smoke more likely
than their counterparts. The association between adolescent SEP and snus use is much less
studied and the investigations concentrate mostly in one country. Some investigations on
male conscripts have been carried out in Finland. The available evidence proposes that the
association between SEP and snus use is more ambiguous than the association between
SEP and smoking. Considering intergenerational social mobility, prior research have
suggested that those adolescents with a lower individual SEP (downwardly mobile, stable
low) are more likely to smoke than those with a higher SEP (upwardly mobile, stable high).
Furthermore, the offspring’s individual SEP seems to be a stronger predictor of smoking
than the parental SEP. Only few studies have examined the association between SEP and
smoking over time by intergenerational social mobility, and none of them have included
snus use.
Third, prior studies imply that a higher SEP is associated with a higher likelihood of
smoking cessation. Some longitudinal studies from stop smoking services as well as crosssectional studies on quit ratios support this view. The evidence from the few conducted
general adult population studies is highly mixed. The association between SEP and
smoking cessation has rarely been the main objective of the investigations and none of the
Finnish or Nordic studies have examined this with a general adult population-based
sample. In addition, subjective measures of nicotine dependence are generally utilised: no
adult general population study were identified for this review taking advantage of an
objective measure of dependence to examine the association between SEP and smoking
cessation.
Finally, abundant evidence shows a high support for tobacco control policies. Tobacco
control policies and smoking restrictions are widely supported by population and support
increases after the policy has been implemented. Some measures are accepted also by
smokers although generally non-smokers view restrictions more positively than smokers.
Results show an association between some demographic factors, such as gender and age,
but the association between SEP and acceptance of tobacco control is less clear. Individual
items have generally been used to assess population attitudes towards tobacco control
policies while only a handful of investigations have utilised a more holistic approach. There
are only few studies examining attitudes on tobacco control with a population-based
sample from the Nordic countries, including Finland.
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4 AIMS OF THE STUDY
The aim of this study is to improve and elaborate the knowledge of socioeconomic
differences in tobacco use and factors contributing to the association in the Finnish
population. The study specifically examines smoking and snus use and its changes,
smoking cessation and social acceptance of smoking and tobacco control. The sub-studies
utilise population-based surveys and health study data.
The specific objectives of the study are to:
1. examine the absolute and relative educational differences and their changes in
smoking among adults (I)
2. examine the absolute and relative differences and their changes in smoking and
snus use among adolescents by their intergenerational social mobility (II)
3. examine the educational differences in smoking cessation (III)
4. examine the acceptance of smoking and tobacco control (IV).
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5 MATERIALS AND METHODS
5.1 DATA SOURCES
This study relies on surveys and health study data. Table 5 presents the characteristics of
the samples used in each sub-study.
Sub-study I investigated SEP differences in smoking among adults from 1978 until
2016. In this, the Health Behaviour and Health among the Finnish Adult Population survey
was utilised for the years 1978–2014 (Helldán and Helakorpi 2015) and the Regional
Health and Well-being Study for the year 2016 was employed (THL 2020b). Health
Behaviour and Health among the Finnish Adult Population survey is an annual postal
multipurpose survey carried out to obtain information on the health-behaviour of the
Finnish working-age population (aged between 15 and 64 years). In addition to smoking,
the survey includes questions, for example, about dietary habits, alcohol consumption and
physical activity. Annually, a random sample of 5000 Finnish adults was derived from the
Population Register and a questionnaire was mailed with three reminders. The response
rate for the surveys has declined over the years, from 84% in 1978–1979 to 53% in 2014
(Helakorpi et al. 2000; Helldán and Helakorpi 2015). The Regional Health and Well-being
Study is a postal and online survey with the target population aged 20 and above. The
objective of the survey is to monitor the welfare and health of the residents in
municipalities (THL 2020b). In 2016, a random sample of 5000 Finnish adults was
retrieved from Population Register. The response rate was 40% in 2016. No data was
available for the year 2015 with comparable measures of smoking.
Adolescent smoking and snus use were investigated in sub-study II during 2008–2017.
For this, the upper secondary level data of the School Health Promotion Study was utilised
(THL 2020c). The study monitors the well-being, the health and schoolwork of the Finnish
children and adolescents, and its objective is to strengthen the planning and evaluation of
health promotion activities. The study is being conducted by an anonymous and voluntary
classroom-administered questionnaire for the 8th and 9th graders (14–16 years old) in
comprehensive school (since 1996), for the 1st-and 2nd-year students (16–18 years old) in
general upper secondary school (since 1999), and for the 1st- and 2nd-year students in
vocational education institutions (16–20 years old) (since 2008) (Ikonen and Helakorpi
2019). In addition, 4th and 5th graders (9–11 years old) in comprehensive school and their
guardians have been included since 2017. The study has been conducted every other year
since 2013. Before that, it was implemented in Southern, Eastern and Northern Finland in
even-numbered years (excluding 2012) and in Western and Central Finland in oddnumbered years.
Data collection has been gradually changed from a pen and paper survey to an online
survey (Ikonen and Helakorpi 2019). The coverage rate was 74–84% for the 8th and 9th
graders and 60–76% for the general upper secondary school students in 2000–2013. In
2015–2017, the corresponding coverage rates were 43–63% and 51–64%, respectively. The
response rate or the coverage rate for vocational education institutions cannot be
estimated reliably due to the lack of national registers data about the target population.
Overall, the number of respondents at the secondary education level has varied from N =
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91108 in 2008–2009 to N = 61227 in 2017. Most of the respondents in upper secondary
education and vocational education are between 16 and 18 years old, age distribution being
similar among students in both school types (Ikonen and Helakorpi 2019). In 2019, for
example, 47.2% of the students in upper secondary school were 17 years old, while the
corresponding proportion for the students in vocational education institutions was 42.9%
(Ikonen and Helakorpi 2019).

Table 5 Characteristics of the samples used in the study.
Sub-study I
Health Behaviour and
Health among the
Finnish Adult
Population / Regional
Health and Well-being
Study
1978–2016

Sub-study II
School Health Promotion
Study

Sub-study III
Health 2000
Survey, Health
2011 Survey

Sub-study IV
The National FINRISK
Study

2008/2009–2017

2012

Study
population

25–64-year-old
Finnish population

Sampling
design

Population-based
random sample

1st- and 2nd-year students
at vocational education
institutions and at general
upper secondary education
(predominantly 16–18
years old)
School survey

Baseline: 2000–
2001, follow-up:
2011–2012
The Finnish
population, at least
30 years old at the
baseline

Analytic
sample size

N = 104315

N = 384379

Response rate

Varied between 84%
a
and 40%

Varied between 74% and
b
55%

Name of the
study

Years
included

25–74-year-old Finnish
population

Population-based
two-stage stratified
sample
N = 945

Population-based
stratified random sample

70%

59%

N = 4905

a

: The overall response rates. The response rate considering sub-study I may be different due to, for example, different
age groups.
: Coverage rate for general upper secondary education. Coverage for the vocational education institutions cannot be
reliably estimated.

b

Population attitudes towards smoking and tobacco control (sub-study IV) were
investigated utilising The National FINRISK Study from the year 2012 (Borodulin et al.
2018). This population-based study was conducted from 1972 until 2012 and aimed to
monitor non-communicable disease risk factors, health behaviour and their changes
(Borodulin et al. 2015). The target population comprised adults aged 25 to 74 years of
selected areas (Borodulin et al. 2018). For each survey year, an independent simple
random sample was drawn from the National Population Information Systems. The study
has utilised questionnaires, health examinations, and biological samples. The total number
of invitees varied by study year from N = 13500 in 1972 to N = 7932 in 1987. In 2012, the
number of invitees was N = 10000. Over the years, the participation rate has declined
gradually, starting from over 90%. In 2012, 57% of men and 67% of women participated in
the survey (Borodulin et al. 2018). In 2012, those who took part in the health examination
(59%) were given a separate post-examination questionnaire including questions on
smoking opinions. The questionnaire was completed at home and returned later by mail.
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Smoking cessation was examined with a longitudinal data design in sub-study III. In
this, Health 2000 and Health 2011 Surveys were utilised. The Health 2000 Survey is a
longitudinal, nationally representative population study that was conducted during 2000–
2001 (Heistaro 2008). The aim of the study was to provide an up-to-date account of major
public health problems, their causes and treatment (Aromaa 2008). The sample size was
8028 and participants in the main survey were aged 30 or over (Laiho et al. 2008). Several
methods were used, such as questionnaires, clinical examinations and determinations
from blood samples (Heistaro 2008). All the participants in the Health 2000 Survey who
were alive, living in Finland and had not refused to take part in the study were invited to
participate in the follow-up study, Health 2011 Survey (Lundqvist and Mäki-Opas 2016).
The data was collected between 2011 and 2012 and the number of participants aged 41 or
older (at the baseline 30 years or over) was N = 6319 (Härkänen and Virtala 2016). There
were three stages of data collection in the follow-up: health examination, phone interview,
and a short questionnaire (Lundqvist et al. 2016). Overall, the response rate for
respondents aged 41 or older who participated in at least one data collection phase in the
follow-up was 76% (n = 4797) (Lundqvist et al. 2016).

5.2 VARIABLES AND MEASUREMENTS
Outcome variables
Smoking and snus use
Smoking, snus use, and smoking cessation were used as the outcome measures in substudies I–III. In sub-study IV, smoking status was used as the main predictor variable but
it is described in this section for readability.
In sub-study I, SEP differences in smoking during 1978 and 2016 were investigated
utilising Health Behaviour and Health among the Finnish Adult Population survey and
Regional Health and Well-being Study. Smoking status was measured through the annual
prevalence of daily smoking. Smoking status was defined with three (and since 1996 with
four) questions following the WHO’s recommendations (WHO 1998): ‘Have you ever
smoked’, ‘Have you ever smoked daily at least 1 year/How many years?’, ‘When was the
last time you smoked?’, and since 1996, ‘Have you ever smoked at least 100 times
(cigarettes, cigars, pipes)?’. The original variable included categories ‘Daily smoker’,
‘Occasional smoker’, ‘Quitter 1–12 months ago’, ‘Quitter over 1 year ago’, ‘Never smoker’,
and ‘Incomplete data’. Two categories of former smokers were pooled together and those
with incomplete data were omitted, so the final variable included four categories ‘Daily
smoker’, ‘Occasional smoker’, ‘Former smoker’, and ‘Never smoker’. See Appendix 1a for
the description of the smoking status variable.
In sub-study II, the association between intergenerational social mobility and tobacco
use was examined during 2008–2009 and 2017 using the School Health Promotion Study.
Daily smoking and daily snus use prevalence were measured. A daily smoking index was
formed of two questions: ‘How many cigarettes, pipefuls and cigars have you smoked
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altogether?’ (‘None’, ‘Just one’, ‘About 2–50’, ‘More than 50’) and ‘Which of the following
alternatives best describes your current smoking habits?’ (‘I smoke once a day or more
often’, ‘I smoke once a week or more often, but not every day’, ‘I smoke less often than once
a week’, ‘I have quit smoking [temporarily or permanently]’). Those who had smoked at
least two cigarettes and smoked at least once a day were classified as daily smokers
(Appendix 1b). Respondents who did not answer both of the questions were omitted (n=
442). Snus use was assessed with a question ‘Have you ever used snus?’ with answer
options ‘Not at all’, ‘I have tried it once or twice’, ‘I use it now and then’, ‘I use it every day’,
and ‘I used to use it, but I quit’. Those who reported using snus every day were classified as
daily users of snus.
In sub-study IV, The National FINRISK Study was utilised to study the acceptance of
tobacco control policies. Smoking status was originally assessed with five questions: ‘Have
you ever smoked’ (‘No’/‘Yes’), ‘Have you during your life smoked at least 100 times
(cigarettes, cigars or pipefuls)’ (‘No’/‘Yes’), ‘Have you ever smoked regularly (almost every
day for at least a year)?’ (‘I have never smoked regularly’/‘I have smoked regularly’), ‘Do
you smoke now (cigarettes, cigars, pipefuls)?’ (‘Yes, daily’/‘Yes occasionally’, ‘Not at all’),
and ‘When was the last time you smoked?’ (‘Yesterday or today’, ‘2 days–1 month’, ‘1
month–6 months’, ‘6 months–1 year ago’, ‘1–5 years ago’, ‘6–10 years ago’, ‘Over 10 years
ago’) (Appendix 1d). The original smoking status variable was categorised into six classes:
‘Never smoker’, ‘Former smoker (quit over 6 months ago)’, ‘Recent quitter (quit 1–6
months ago)’, ‘Occasional smoker’, ‘Daily smoker’, and ‘Other (undefined)’. The index was
collapsed into five classes: the ’Other’ category was dropped as missing data (n = 49). The
term ‘nonsmoker’ was used to describe never smokers, former smokers, and recent
quitters, and the term ’smoker’ was used to describe occasional and daily smokers.
Smoking cessation
The association between SEP and smoking cessation was investigated in sub-study III with
longitudinal Health 2000 and Health 2011 Surveys. The outcome variable was smoking
cessation measured through smoking status at the baseline vs. smoking status at the
follow-up. Smoking status at the baseline was assessed using three questions: ‘Have you
ever smoked during your lifetime?’ (‘Yes’/‘No’), ‘Have you smoked at least 100 times
during your lifetime (cigarettes, cigars or pipes)?’ (‘Yes’/‘No’), and ‘Do you currently smoke
(cigarettes, cigars or pipes)?’ (‘Daily’, ‘Occasionally’, ‘Not at all’) (Appendix 1c). Three
mutually exclusive groups were created: daily smoker, occasional smoker, and nonsmoker. Respondents were classified as daily smokers or occasional smokers if they had
smoked during their lifetime and they currently smoked daily / occasionally. Respondents
were classified as non-smokers if they had not smoked during their lifetime or they had
smoked during their lifetime but less than 100 times or they did not smoke currently.
Smoking status at the follow-up was assessed using two questions: ‘Have you ever smoked
during your lifetime?’ (‘Yes’/‘No’) and ‘Do you currently smoke (cigarettes, cigars or
pipes)?’ (‘Daily’, ‘Occasionally’, ‘Not at all’). Again, three mutually exclusive groups were
created: daily smoker, occasional smoker, and non-smoker (Appendix 1c). Respondents
were classified as daily smokers or occasional smokers if they reported having smoked
during their lifetime and currently smoked daily or occasionally. Respondents were
classified as non-smokers if they had smoked in their lifetime but did not smoke currently,
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or if they had not smoked during their lifetime. Smoking cessation at the follow-up was
determined by daily smoking at the baseline and no smoking at the follow-up. Continued
smoking was determined as daily smoking both at the baseline and at the follow-up.
Societal acceptance of smoking and tobacco control
The classification of the attitudes towards tobacco control measures has included
dichotomies (in favor/not in favour) (Farley et al. 2015), multiple classes (‘A good thing’, ‘A
bad thing’, ‘Neither good nor a bad thing’, ‘Don’t know/Can’t say’) (Hayes et al. 2014) and
five-point Likert scale measures (‘Support strongly’, ‘Somewhat support’, ‘Neither support
nor oppose’, ‘Oppose somewhat’, ‘Oppose strongly’) (Brennan et al. 2020; Lund 2016). In
sub-study IV, tobacco control opinions were collected by means of 25 statements exploring
the respondents’ attitudes towards tobacco policy and smoking. These statements are
presented in Appendix 2. The statements included such as: ‘I like the smell of tobacco’,
‘Smoking on balconies should be forbidden by law’, ‘Smoking restrictions are enforced
sufficiently’, and ‘Society should support everyone who quits smoking’. The original fivepoint Likert scale (1 = ‘Completely disagree’, 2 = ‘Somewhat disagree’, 3 = ‘Neither agree
nor disagree’, 4 = ‘Somewhat agree’ and 5= ‘Completely agree’) was collapsed into three
categories: ‘Disagree’ (completely or somewhat disagree), ‘Neutral’ (neither agree nor
disagree) and ‘Agree’ (completely or somewhat agree). In order to formulate the outcome
variables, principal component analysis was conducted which yielded four components
(see also section 5.3 Statistical methods).

Main predictor variables
Education
In sub-studies I–III, education was used as the main predictor variable. Education was
included also in sub-study IV as an explanatory variable. For uniformity, it is described in
this section.
In sub-study I, relative education was used as an indicator of SEP as the educational
level of the Finnish population has drastically changed from the 1970s until the 2010s
(Statistics Finland 2019). For each survey year, the self-reported number of years of school
was stratified according to tertile cut points, taking into account the gender and the year of
birth of the respondent. The lowest tertile (lowest number of years of school) according to
birth year was classified as ‘Less educated’, the middle tertile was classified as ‘Middle
educated’ and the highest tertile was classified as ‘Highly educated’. Distributions were
created according to gender. The less educated were compared with the highly educated.
In sub-study II, the school type of the participant was used as a proxy for individuallevel SEP. General upper secondary education was interpreted as an academically oriented
education and vocational education institution was interpreted as a non-academically
oriented education. The respondent's SEP was used together with the highest parental
education level to compute the variable for intergenerational social mobility (Table 6). The
educational level of mother and father were dichotomised to describe ‘High education’
(‘University, university of applied sciences or other higher education institution’) or ‘Less
than high education’ (‘Comprehensive school or equivalent’, ‘Upper secondary school, high
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school or vocational education institution’, ‘Occupational studies in addition to upper
secondary school, high school or vocational education institution’, and (up until 2013) ‘No
education’). These variables were combined to account for parental education: ‘At least one
parent has a high level of education’, or ‘Both parents have a lower level of education’.
Academically oriented adolescents with at least one highly educated parent were classified
as stable high, and adolescents in an academically oriented educational track with parents
with a lower level of education were classified as upwardly mobile. Participants following a
non-academic school track with parents with a lower level of education were classified as
stable low, whereas non-academically oriented adolescents with at least one highly
educated parent were classified as downwardly mobile.
Table 6 Construction of the intergenerational social mobility variable by school type of the adolescent and parental
education.
Parental education
a

b

Adolescent's school type

High

Vocational education institution

Downwardly mobile

Stable low

General upper secondary

Stable high

Upwardly mobile

a

: At least one parent has a high level of education.

b

: Both parents have a lower level of education.

Less than high

Sub-study III used a variable for educational level that was based both on the basic
education ((from ‘less than elementary school’ until ‘matriculation examination’) and the
highest education or degree of the respondent (from ‘no vocational training’ until ‘doctoral
degree’). Education was classified into three classes: ‘Basic education’, ‘Middle education’
and ‘High education’.
In sub-study IV, education was used as an explanatory variable. Education was selfreported total years of schooling and was further divided into three groups (low, middle,
high) by each birth cohort to take into account the higher level of education among the
younger birth cohorts of the population.

Other explanatory variables
Gender was used as an explanatory variable in sub-studies I–IV. Analyses were stratified
by gender (by default or in addition to pooled analyses) in sub-studies I, II and III. In substudy II, differences in snus use were examined among boys only as the prevalence was
very low among girls. In sub-studies I–III age was treated as a continuous variable and in
sub-study I it was additionally categorised as 25–44 and 45–64 years. In sub-study IV, age
was categorised into three classes (25–44 years, 45–64 years, and 65–74 years). In substudies I and II, study year was used as a covariate when examining changes in tobacco use
over time.
The real price index (= cigarette price index / consumer price index) was used as a
covariate when examining trends in smoking (sub-studies I and II). It was interpreted to
describe the changes in the cigarette price over time. The data came from the Statistics
Finland. The snus price index was used in sub-study II when examining changes in snus
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use. As the snus that is being used in Finland comes predominantly from Sweden and
because of the geographical proximity of Sweden to Finland, the price of snus and its
changes in Sweden were to thought possibly to influence the snus use in Finland. This data
was obtained from Statistics Sweden.
Sub-study II included maternal/paternal smoking status (‘Has not smoked’, ‘Has quit’,
‘Smokes’, ‘Do not know’, ‘Did not report’) and unemployment of parents during the past 12
months (‘At least one parent unemployed’, ‘Other’) as explanatory variables. Sub-study III
included employment status (‘Employed’, ‘Unemployed or laid off’, ‘Retired’, ‘Other or
missing’), marital status (‘Living with a partner’, ‘Living without a partner’), underaged
children living in the household (‘None’, ‘At least one’), income per month weighted by the
household size relative to the number of children, cigarettes per day (CPD), plasma
cotinine level, alcohol consumption (grams/week) classified as ‘No use’, ‘Moderate use’,
and ‘Heavy use’ according to gender, self-perceived health (‘Good’, ‘Other’), BMI (weight
[kg]/height2 [m2]), and Beck Depression Inventory classified as ‘None or minimal
depression’ (0–9 points), ‘Mild depression’ (10–18 points), and ‘Moderate or severe
depression’ (19–55 points) as covariates. In addition to education, other explanatory
variables in sub-study IV were marital status (‘Married, registered partnership, or
cohabiting’, ‘Separated, divorced, or single’, ‘Widowed’) and exposure to second-hand
smoke (‘Not exposed’/’Exposed to SHS at least one hour per day’).

5.3 STATISTICAL METHODS
SPSS 24/25 and Stata SE 15/16 were used in all data management and analyses. In all
analyses, a 95% confidence level was applied.
In sub-study I, the linear effect of time points on daily smoking was tested with logistic
regression where the survey year was the independent variable. For examining the
absolute and relative group differences in smoking between educational groups, the slope
index of inequality (SII) and the relative index of inequality (RII) were calculated
(Mackenbach and Kunst 1997; Regidor 2004). These summary indices are regression
based estimates that measure hierarchical group differences intended to be used in parallel
to get a more thorough picture of the phenomenon. Estimating both absolute and relative
differences is pivotal when monitoring health inequalities and evaluating policy
interventions since a decrease in the frequency of the health problem may result for
example in a decrease in the absolute differences but an increase in the relative differences
(Regidor 2004). SII expresses the SEP differences between the top and bottom of the
hierarchy as rate differences while RII expresses the difference as rate ratios (Mackenbach
and Kunst 1997). RII values above 1.0 and SII values above 0 imply higher smoking
prevalence among the lower SEP groups than among the higher socioeconomic groups
(Lahelma et al. 2016). Large scores for RII and SII imply large differences in a given
outcome between high and low SEP groups (Mackenbach and Kunst 1997). For computing
SII and RII estimates, educational groups by gender and survey year were given a
decreasing value from 1.000 to 0.000, according to the age-adjusted prevalence of the
relative educational level. The calculated measure (ridit score) was then used as an
independent variable in an age-adjusted generalized least-squares model. The analyses
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were stratified by gender and survey year. For testing the trend in SII and RII over time
between socioeconomic groups, survey year and the interaction variable between survey
year and ridit score were included in the model. All the trend analyses were restricted to
the years 1981–2016 as the real price index was obtainable only during this period.
Also in sub-study II, the linear effect of time points on daily smoking and daily snus use
was tested with logistic regression. For this analysis, study year as a continuous variable
was used as the independent variable. The analyses were stratified by gender and social
mobility class. Both absolute and relative differences in tobacco use were calculated to
examine whether the differences between mobility groups changed over time. Absolute
changes were calculated as percentage point changes in tobacco use within a social
mobility group. Relative changes were calculated as prevalence ratios between the social
mobility groups (group with the highest prevalence in a given study year divided by the
group with the lowest prevalence in a given study year). The multiple adjusted associations
of smoking and snus use with intergenerational mobility were analysed with binary logistic
regression. Model 1 included social mobility, age and the study year. Model 2 was
additionally adjusted for the smoking status of parents and parental unemployment. The
real price index for cigarettes (only for daily smoking) and the snus price index (only for
daily snus use) were added to the next model (Model 3). In the Model 4, interaction term
between study year and social mobility class was introduced to test whether smoking and
snus use differed between the social mobility classes according to time (not shown on
Table 8 and Table 9, see the original article for these results).
In sub-study III, binary logistic regression models were used to examine the
associations between the background variables and smoking cessation. Model 1 was
adjusted for age. In Model 2, demographic variables (gender, education, employment
status, marital status, the number of underaged children living in the household and
income) were included. Model 3 was further adjusted for health-related variables (CPD,
plasma cotinine level, alcohol consumption, self-perceived health, and BMI). In the final
model (Model 4), the measure for depression symptoms was included. The interaction
term between education and gender was tested to assess if the association between
education and smoking cessation differed between genders. Additionally, the amount of
confounding11 of the background variables on the association between education and
smoking cessation was assessed with the reformulated Karlson–Holm–Breen (KHB)
method (Breen et al. 2018). In this analysis, a latent index (estimated linear predictor) of a
nonlinear probability model is used to estimate the extent of confounding of the selected
variables on the association between the outcome and the predictor (Breen et al. 2018).
Sub-study IV included principal component analyses to compress any possible
underlying components for tobacco policy views. Both Kaiser-Meyer-Olkin measure (p =
0.767) and Bartlett’s test of sphericity (p<0.001) suggested that principal component
analysis was appropriate to conduct (Metsämuuronen 2009, pp. 656, 660). Oblique
rotation (Promax) was chosen, as the components could be related to each other and it
gave the best interpretative solution of the conducted principal component analyses. Some
statements were omitted based on the reliability analysis. The range (absolute value) for
the factor loadings of the variables included in the analyses was [0.462, 0.967]. The
reliability of the components was assessed using Cronbach’s alpha. It was acceptable for
11 The term ‘confound’ is being used instead of ‘mediate’ to imply less causal relationships among the
variables (see MacKinnon et al. 2000).
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three variables (α > 0.7) but also the variable for which the reliability was less than
adequate (α = 0.544) was included in further analysis because of the content-related
interest that the measure provided. These four components were categorised into three
classes (‘High’, ‘Neutral’ and ‘Low’) and these classified variables were used as the
dependent variables in multinomial logistic regression models. The models were adjusted
for all the variables in the study (smoking status, age, gender, education, marital status and
exposure to SHS, alcohol use, and income).

5.4 ETHICAL APPROVAL
The protocols of the surveys used in sub-studies I and II were accepted by the Institutional
Review Board of National Institute for Health and Welfare. The studies used in sub-study
III were approved by the Ethics Committee for Epidemiology and Public Health in the
Hospital District of Helsinki and Uusimaa and by the Coordinating Ethics Committee of
the Hospital District of Helsinki and Uusimaa. The protocol of the study used in sub-study
IV was approved by the Co-ordinating Ethics Committee of the Hospital District of
Helsinki and Uusimaa.
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6 RESULTS
6.1 ASSOCIATION BETWEEN EDUCATION AND SMOKING AMONG
ADULTS IN 1978–2016 (I)
The association between education and smoking among adults during 1978 and 2016 was
examined in sub-study I. The outcome measure was daily smoking. Smoking among the
less educated was more prevalent during the entire study period compared with the highly
educated among both genders (Figure 4, Figure 5).
Decreasing trends for daily smoking over time for men and women among different
educational groups were statistically significant (Table 7). Adjusting for the real price index
only slightly affected the association between education and smoking among women and
among the highly educated men, but it did explain the association among the less educated
men. Because the trends for the less educated women seemed to change in the early 2000s,
the trend analyses were conducted separately for the years 2001–2016 (Table 7, Panel B).
Decreasing trends were observed among both genders. The lower estimates (further away
from OR = 1.00) for the decreasing trend among the less educated men in 2001–2016
compared with the estimates for the entire study period suggested a steeper decrease in
smoking during the 2000s. For women, on the contrary, a steeper decrease was observed
among the highly educated during the 2000s. In the 2000s, the adjustment for the real
price index explained the association between the less educated and decreasing smoking
trends.

Figure 4 Daily smoking by education, men, 25–64 years, age-adjusted, 1978–2016.

[Adapted from Ruokolainen et al. 2019 (sub-study I)]
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Figure 5 Daily smoking by education, women, 25–64 years, age-adjusted, 1978–2016.

[Adapted from Ruokolainen et al. 2019 (sub-study I)]

Table 7 Logistic regression models for trend for daily smoking in 1981–2016 (Panel A) and in 2001–2016 (Panel
B) by gender and educational level. Age-adjusted odds ratios and their 95% confidence intervals, 25–64 years.
Panel A: 1981–2016

Panel B: 2001–2016
Lowest

Lowesta

0.75 (0.48–1.17)

0.25*** (0.15–0.42)

0.36 (0.11–1.16)

0.15*** (0.09–0.28)

0.35*** (0.21–0.56)

0.53 (0.17–1.62)

Highest

Highesta

Lowest

Lowest

Men

0.65*** (0.57–0.74)

Women

0.19*** (0.11–0.32)

a

a

Highest

Highest

Men

0.26*** (0.22–0.30)

0.21*** (0.12–0.36)

0.12*** (0.06–0.22)

0.17* (0.04–0.75)

Women

0.52*** (0.44–0.62)

0.36** (0.19–0.67)

0.21*** (0.10–0.44)

0.16* (0.03–0.77)

a

: Adjusted for the real price index.

*: p<0.05; **: p<0.01; ***: p<0.001.

[Adapted from Ruokolainen et al. 2019 (sub-study I)]

During the 1978–2016 period of study, both absolute and relative differences in
smoking increased among both genders (p<0.001) (Figure 6). From the beginning to the
end of the study period, absolute differences among men increased just short of threefold
and among women just short of fourfold. Corresponding increases in relative differences
were by a magnitude of four and two, respectively. Absolute differences between
educational groups seemed to be greater among men while relative differences were
greater among women. Wider confidence intervals in the last study year indicated that the
smaller number of observations could have influenced these estimates (for example RII for
men in 2016: 5.24, 95% CI 2.41–11.39). An increasing trend for absolute and relative
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differences in smoking was also observed when the real price index was included in the
model.
In sum, smoking among the less educated was more common than among the highly
educated. There has been an overall decline in smoking, yet both absolute and relative
educational differences have increased. Changes in cigarette price seemed to have an
impact, especially on the trends among the less educated smokers.

PANEL A: SII

PANEL B: RII
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Figure 6 Slope index of inequality (SII, Panel A) and relative index of inequality (RII, Panel B) in 1978–2016
among men and women, age-adjusted, 25–64-year olds.

[Based on Ruokolainen et al. 2019 (sub-study I)]

6.2 ASSOCIATION BETWEEN INTERGENERATIONAL SOCIAL
MOBILITY AND TOBACCO USE AMONG ADOLESCENTS IN 2008–
2017 (II)

In sub-study II, the association between intergenerational social mobility and adolescent
smoking and snus use and their changes during 2008–2017 was investigated. The outcome
measures were daily smoking and daily snus use, the latter studied only among boys since
snus use among girls was almost nonexistent (0.4%).
Daily smoking decreased during the study period by a half, from 23% to 12%. Smoking
was more prevalent among adolescents in vocational education institutions compared with
adolescents in general upper secondary education. There were clear differences in smoking
by intergenerational social mobility classes: smoking was the least common among the
stable high group and only slightly more prevalent among the upward mobile group.
Prevalence was less than 5% for both groups in 2017. Smoking rates among the
downwardly mobile and among the stable high groups were also markedly close to each
other, even over eight times higher than among the academically oriented adolescents.
Daily smoking decreased in all the intergenerational social mobility classes among both
genders (for trend p<0.001) (Figure 7). Absolute changes in smoking rates over time
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showed the steepest decrease within the downwardly mobile group (22% for boys, 16% for
girls), indicating a decrease in absolute SEP differences in smoking. However, relative
differences between social mobility groups widened during the study period: the
prevalence ratio for boys increased from 3.95 to 8.94, and for girls from 4.05 to 8.68.
Looking at Figure 7, SEP differences by school type are clearly visible: academically
oriented respondents (stable high, upwardly mobile) and non-academically oriented
adolescents (stable low, downwardly mobile) formed two distinct groups with rather
similar trends within each school type.
Among boys, 4% used snus daily at the start of the period and the rate increased to 13%
in 2017. The increase was statistically significant for all social mobility groups (p<0.001 for
the trend). However, during 2015–2017 the increase plateaued among the academically
oriented groups continuing only among the vocationally oriented groups (Figure 8). Both
absolute and relative socioeconomic differences increased in snus use: the absolute
increase among the downwardly mobile group was greater (14%) than the increase in the
other groups (stable low 12%, upwardly mobile 3%, stable high 4%) and the relative
differences increased from 1.80 in 2008–2009 to 3.02 in 2017.

Per cent

Boys

Per cent

45%
40%
35%
30%
25%
20%
15%
10%
5%
0%

Girls

45%
40%
35%
30%
25%
20%
15%
10%
5%
0%

Stable low
Downward mobile
Upward mobile
Stable high
Study year

Study year

Figure 7 Daily smoking among intergenerational educational groups, boys and girls, 2008–2017.

[Adapted from Ruokolainen et al. 2019 (sub-study II)]

The association between intergenerational social mobility and tobacco use was further
examined with multiple adjusted logistic regression models (Table 8). Smoking was more
probable among the stable low and among the downwardly mobile adolescents when
compared with the stable high adolescents across the models. The adjustment for
background variables attenuated the association only modestly. In the final model without
the interaction term (Model 3), the odds for smoking among the stable low group was over
four times greater, and among the downwardly mobile group over five times greater
compared with the stable high group. Smoking was less likely among the upwardly mobile
adolescents when compared with the stable high adolescents.
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Figure 8 Daily snus use by intergenerational social mobility among boys, 2008–2017.

[Adapted from Ruokolainen et al. 2019 (sub-study II)]

The estimates for intergenerational mobility groups among boys showed similar but
weaker associations with daily snus use than with daily smoking (Table 9). Compared with
the stable high group, the upwardly mobile adolescents were less likely to use snus, but
adolescents in the downwardly mobile group were more likely to use snus (Model 3).
Adjustment for background variables modestly attenuated the association between snus
use and social mobility groups.
The change over time in smoking and snus use indicated a difference among social
mobility groups based on the interactions between intergenerational social mobility and
the study year (p<0.001 for all). However, analyses stratified by study year showed
generally similar associations between social mobility and tobacco use.
To conclude, there were vast differences among intergenerational social mobility
groups in tobacco use. Non-academically oriented adolescents were at elevated risk for
smoking and snus use but some differences between groups based on the adolescents’
individual SEP were detected. Relative differences in smoking between social mobility
groups have increased whereas differences in snus use among boys have increased both in
absolute and in relative terms. Individual, parental and price-related background variables
attenuated the association between intergenerational social mobility and tobacco use only
modestly.

73

Table 8 Association between intergenerational social mobility and daily smoking among boys and girls, 2008–
2017. Odds ratios (OR) and their 95 % confidence intervals (95% CI).
Boys (n = 184250)
Model 1a
OR
Intergenerational social mobility
Stable high
1.00
Upwardly mobile
1.05
Downwardly mobile
6.08***
Stable low
6.37***

95% CI

Model 2b
OR

1.00–1.10
5.83–6.34
6.14–6.61

1.00
0.85***
5.20***
4.64***

95% CI

Model 2b
OR

1.15–1.25
6.22–6.78
6.47–6.92

1.00
0.92***
5.45***
4.52***

95% CI

Model 3c
OR

95% CI

0.81–0.89
4.98–5.43
4.47–4.82

1.00
0.85***
5.24***
4.68***

0.81–0.90
5.02–5.46
4.51–4.86

95% CI

Model 3c
OR

95% CI

0.89–0.96
5.21–5.69
4.36–4.68

1.00
0.93**
5.48***
4.56***

0.89–0.97
5.24–5.73
4.40–4.72

Girls (n = 200129)
Model 1a
OR
Intergenerational social mobility
Stable high
1.00
Upwardly mobile
1.20***
Downwardly mobile
6.50***
Stable low
6.69***
a

: Adjusted for age and study year.

b

: Model 1 + smoking of mother/father, unemployment of parents.

c

: Model 2 + the real price index for cigarettes.
*: p<0.05; **: p<0.01; ***: p<0.001.

[Adapted from Ruokolainen et al. 2019 (sub-study II)]

Table 9 Association between intergenerational social mobility and daily snus use among boys, 2008–2017. Odds
ratios (OR) and their 95 % confidence intervals (95% CI), N = 184 250.

Intergenerational social mobility
Stable high
Upwardly mobile
Downwardly mobile
Stable low

Model 1a
OR
1.00
0.78***
1.68***
1.15***

95% CI

Model 2b
OR

0.73–0.82
1.60–1.77
1.10–1.20

1.00
0.73***
1.56***
1.03

a

: Adjusted for age and study year.

b

: Model 1 + smoking of mother/father, unemployment of parents.

c

: Model 2 + snus price.
*: p<0.05; **: p<0.01; ***: p<0.001.

[Adapted from Ruokolainen et al. 2019 (sub-study II)]
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95% CI

Model 3c
OR

95% CI

0.69–0.77
1.49–1.64
0.98–1.08

1.00
0.73***
1.57***
1.04

0.69–0.78
1.50–1.66
1.00–1.09

6.3 ASSOCIATION BETWEEN EDUCATION AND SMOKING
CESSATION (III)

In sub-study III, the association between education and smoking cessation with a
longitudinal population-based study was examined. Baseline data were gathered during
2000–2001 and follow-up data were gathered during 2011–2012. The outcome measure
was daily smoking cessation and the main predictor was educational level. The
confounding effect of demographic and health-related background variables on the
association between education and smoking cessation was assessed, as was the association
between background variables and smoking cessation. In the analyses, the sampling design
was accounted for.
Daily smoking prevalence was 21% at the baseline (26% for men and 17% for women).
Of the baseline daily smokers, 28% had quit smoking by the follow-up; 31% of men and
25% of women. The follow-up quitters tended to be higher educated than the follow-up
smokers (p= 0.1078 for pooled data by gender; see also Figure 9). The follow-up quitters
were older than continued smokers (46.8 years vs. 43.3 years; p<0.001), and men were
more over-represented among the quitters (62% vs. 39%) than among the continued
smokers (54% vs. 46%) (p= 0.029).

Per cent
100 %
16 %

23 %

24 %

29 %

44 %

37 %

31 %

80 %
60 %

45 %

High

40 %
20 %

Middle

40 %

33 %

39 %

Basic

41 %

0%
Men

Men

Women

Women

Follow-up
daily smokers

Follow-up
quitters

Follow-up
daily smokers

Follow-up
quitters

Figure 9 Baseline educational level by follow-up smoking status, men and women. Follow-up daily smokers N =
306 (men) and N = 298 (women), follow-up quitters N = 167 (men) and N = 113 (women).

[Based on Ruokolainen et al. 2020 (sub-study III)]

The association between education and smoking cessation was examined with binary
logistic regression analyses. The results showed that the highly educated were more likely
to stop smoking compared with the least educated (age-adjusted OR = 1.75, 95% CI 1.22–
2.50). There were only modest changes in the association between education and smoking
cessation due to adjustment for demographic and health-related variables. Further
adjustment for depression symptoms attenuated the association only modestly, resulting
in 60% higher odds of quitting smoking in the highest educational class compared with the
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least educated (OR = 1.62, 95% CI 1.05–2.50). All the selected background variables
decreased the effect of high education and middle education on smoking cessation by 35%
and by 47%, respectively.
Figure 10 depicts the association between education and selected background variables
with smoking cessation in the final model where all the background variables were
adjusted for. Those with middle education had about 20%–30% higher odds for stopping
smoking than the least educated throughout the models, yet this association fell short of
statistical significance. Considering other covariates, male gender and older age predicted
smoking cessation, whereas higher levels of plasma cotinine, heavy use of alcohol and
moderate or severe depression symptoms were associated with a lower likelihood of
smoking cessation independently of the educational level.

High education (vs. low)
Middle education (vs. low)
Men (vs. women)
Higher age
Higher plasma cotinine
Heavy alcohol use (vs. no use)
Moderate/severe depression symptoms (vs.
none/minimal)

0,0

0,5

1,0

1,5

2,0

2,5

3,0

Odds ratios

Figure 10 The association between smoking cessation and baseline background variables, adjusted odds ratios
and 95% confidence intervals. Model adjusted for all the variables in the figure + employment status, amount of
underaged children living in the household, income, CPD, self-perceived health, and BMI.

[Based on Ruokolainen et al. 2020 (sub-study III)]

The interaction term between education and gender was statistically significant
(p=0.0014), indicating that the association between education and smoking cessation was
different for men and women. Stratified analysis by gender showed that education was
associated with smoking cessation only among men (Table 10). When all the background
variables were adjusted for, smoking cessation was over two times more likely among the
highly educated compared with those with only basic education (OR = 2.08, 95% CI 1.09–
3.98). Middle education showed a tendency to increase the odds for smoking cessation, but
this association failed to reach statistical significance. Among women, education and
smoking cessation showed generally parallel, only weaker associations than among men.
Higher levels of plasma cotinine were the only, yet rather strong predictor, of smoking
cessation among women throughout the models (final model: OR = 0.42, 95% CI 0.26–
0.69). In addition to higher levels of plasma cotinine, heavy use of alcohol and moderate or
severe depression symptoms were also associated with smoking cessation among men.
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0.52–1.64
0.09–0.59

1.00
0.93
0.23**

1.00
0.79
0.28*

1.00
0.52
0.30**

0.42–1.49
0.10–0.81

0.27–1.00
0.14–0.61

0.40–0.72

1.00
0.72
0.40

1.00
0.95
0.68

0.34***

0.95**

1.00
0.98
1.52

a

b

Model 2
OR 95% CI

0.42–1.25
0.16–1.02

0.59–1.54
0.29–1.61

0.22–0.54

0.92–0.98

1.00
0.72
0.47

1.00
1.04
0.95

0.42**

0.97

[Based on Ruokolainen et al. 2020 (sub-study III)]

: OR per an increment of one quintile; the cut-off points were 2, 7, 14 and 220.
*: p<0.05; **: p<0.01; ***: p<0.001.

d
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0.40–1.29
0.17–1.29

0.59–1.83
0.37–2.45

0.26–0.69

0.94–1.00

0.52–1.71
0.74–2.69

c

Model 3
OR
95% CI

1.00
1.00
0.60–1.62 1.02 0.59–1.75 0.94
0.84–2.74 1.75 0.93–3.27 1.41

Model 1
OR
95% CI

PANEL B: WOMEN

: Model 1+ adjusted for education, employment status, marital status, amount of underaged children living in the household, and income.

: Adjusted for age.

0.46–1.45
0.25–0.87

1.00
0.82
0.47*

0.53***

0.99

0.96–1.01

0.41–0.71

0.96–1.00

0.54***

0.89–2.48
1.09–3.98

c

Model 3
OR
95% CI

1.00
1.00
1.00–2.44 1.52 0.97–2.38 1.49
1.22–3.32 1.99* 1.15–3.43 2.08*

b

Model 2
OR
95% CI

: Model 2 + adjusted for cigarettes per day, plasma cotinine level, alcohol consumption, self–perceived health, BMI, and depression symptoms.

c

b

a

Plasma cotinine
Alcohol consumption
No use
Moderate use
Heavy use
Depression symptoms
None/minimal
Mild
Moderate/severe

d

DEMOGRAPHIC VARIABLES
Education tertiles
Basic
1.00
Middle
1.56
High
2.01**
HEALTH–RELATED VARIABLES
Cigarettes per day
0.98*

Model 1
OR
95% CI

a

PANEL A: MEN

Table 10. Association between education and other baseline background variables with smoking cessation in the follow-up by gender. Odds ratios
(OR) and their 95% confidence intervals (95% CI).

The results from sub-study III showed that high education was associated with smoking
cessation among men. Higher baseline plasma cotinine levels were strongly associated
with decreased likelihood of smoking cessation among both genders. In addition, heavy
use of alcohol and greater depression symptoms were associated with a lower probability
of smoking cessation among men. Several demographic and health-related background
variables decreased the effect of education and smoking cessation modestly.

6.4 SOCIETAL ACCEPTANCE OF TOBACCO CONTROL (IV)

In sub-study IV, societal acceptance of smoking and tobacco control was investigated. In
descriptive analyses, 15 individual statements (out of 25 statements) exploring the
respondents’ attitudes towards smoking and tobacco control was examined by smoking
status. To construct the dependent variables in the regression models, a principal
component analysis was conducted yielding four components (‘Pro tobacco control’,
‘Sufficiency of enforcement of the Tobacco Act’, ‘Anti-smoking ban at work’, ‘Societal
support for quitters’). The main predictor in sub-study IV was smoking status encoded into
five classes (‘Daily smoker’, ‘Occasional smoker’, ‘Recent quitter’, ‘Former smoker’, ‘Never
smoker’).
Figure 11 illustrates the acceptance rates of four individual statements by smoking
status, representing the four components described above. Overall, the attitudes towards
different tobacco control measures seemed to follow a gradient-like association with
smoking status. Some variation on the level of acceptance was observed between the
individual measures. Restricting the number of places where tobacco is sold was
predominantly supported (Panel A), whereas the smoking of health care personnel during
working hours was accepted to a lesser degree (Panel C). A minority of the respondents
agreed that smoking restrictions are enforced sufficiently, daily smokers supported this the
most while never smokers supported this measure the least (Panel B). A similar pattern
concerning societal support for quitters was observed (Panel D). Of daily smokers, 59%
agreed that society shloud support everyone who quits smoking, while less than 40% of
never smokers agreed with the statement. The level of support for this measure was less
than half for the total population.
Some statements were largely supported among the population and also among the
smokers. This was evident in the support of restricting youth tobacco use: 92% of the
population supported this, 85% of daily smokers and 94% of never smokers, respectively.
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Panel A: Tobacco must be sold in fewer places, N = 4600
80 %

Panel B: Smoking restrictions are enforced sufficiently, N = 4670
80 %

72 %
61 %

60 %

60 %

58 %

60 %

53 %

45 %

42 %

40 %

40 %

46 %
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In the component 'Pro tobacco control' (α= 0.728)

Former
smoker

80 %

60 %

60 %

38 %

40 %

27 %
10 %

18 %

17 %

0%

59 %

54 %
46 %

16 %

Total

Panel D: Society should support everyone who quits smoking,
N = 4685

80 %

20 %

Daily smoker

In the component 'Sufficiency of enforcment of the TCA' (α= 0.544)

Panel C: Health care personnel must be allowed to smoke during
working hours, N = 4868

40 %

Recent quitter Occasional
smoker

39 %

44 %

42 %

20 %
0%

Never smoker
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Never smoker

In the component 'Anti-smoking ban at work' (α = 0.795)

Former
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smoker

Daily smoker

Total

In the component 'Societal support for quitters' (α = 0.830)

Figure 11 Tobacco control policy statements by smoking status, % of those who somewhat agreed or completely
agreed with the statement.

[Based on Ruokolainen et al. 2018 (sub-study IV)

All the background variables were adjusted for simultaneously in the multiple adjusted
regression models. In the models, high and low groups were compared (neutral group
omitted from the table, see the original article for these results). Compared with daily
smokers, all the other smoking status groups supported tobacco control to a greater extent
(Table 11, Panel A). There was no difference in the support for tobacco control between
educational groups. Other smoking status groups were more dissatisfied with the
enforcement of the TA compared with daily smokers (Table 11, Panel B). The least
educated were more dissatisfied with the enforcement of the TA compared with the highly
educated, the difference being borderline significant (OR = 1.20, 95% CI 1.00–1.44).
All the other smoking status groups viewed workplace bans more positively than daily
smokers (Table 12, Panel A). A lower educational level was associated with higher levels of
support for workplace bans compared with the high education (OR = 0.77, 95% CI 0.63–
0.95). Younger age and male gender were associated with less support for workplace
smoking bans. Non-smokers’ and occasional smokers’ attitudes towards societal support
for quitting smoking were generally more negative than the attitudes of daily smokers
(Panel B). Other educational groups had a more negative view on supporting quitters
compared with the highly educated but, again, the differences did not reach statistical
significance (low education OR = 1.20, 95% CI 1.00–1.44; middle education OR = 1.18,
95% CI 0.99–1.41).
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Table 11 Associations of smoking status and sociodemographic variables with support for tobacco
control and sufficiency of enforcement of the Tobacco Act, adjusted odds ratios (OR) and their 95%
confidence intervals (95% CI).
PANEL A
Support for tobacco control (low vs.
high)
Variables
Smoking status
Never smoker
Former smoker
Recent quitter
Occasional smoker
Daily smoker
Age
25–44
45–64
65–74
Gender
Men
Women
Education
Low
Middle
High

% (n)

a

b

PANEL B
Sufficiency of enforcement of the
Tobacco Act (insufficient vs. sufficient)

OR

95% CI

% (n)

49 (2321)
29 (1359)
2 (95)
7 (324)
13 (627)

0.00***
0.01***
0.04***
0.13***
1.00

0.00–0.01
0.01–0.02
0.02–0.10
0.05–0.30

31 (1493)
43 (2075)
25 (1213)

1.40**
0.87
1.00

46 (2177)
55 (2604)
33 (1548)
33 (1557)
34 (1615)

a

b

OR

95% CI

49 (2318)
29 (1359)
2 (95)
7 (324)
13 (626)

2.73***
2.35***
2.28**
1.44*
1.00

2.17–3.45
1.84–3.00
1.34–3.89
1.02–2.02

1.09–1.79
0.69–1.10

31 (1493)
43 (2074)
25 (1209)

1.34**
1.11
1.00

1.10–1.63
0.92–1.33

1.87***
1.00

1.56–2.25

46 (2175)
55 (2601)

0.90
1.00

0.78–1.05

1.02
0.92
1.00

0.81–1.29
0.74–1.15

33 (1547)
33 (1556)
34 (1613)

1.20
1.15
1.00

1.00–1.44
0.97–1.38

N
4477
4473
a
: From the univariate associations (not shown in the table). The total proportion may not add up to 100%
because of rounding.
b
: Adjusted for all the variables in the table + marital status, exposure to secondhand smoke, alcohol use
and income
*: p<0.05; **: p<0.01; ***: p<0.001.

[Adapted from Ruokolainen et al. 2018 (sub-study IV)]

The results from this study showed that tobacco control is largely accepted in the
Finnish society. There were differences on the acceptance of tobacco control especially
among smoking status groups but also among sociodemographic groups. Society’s support
for smokers to quit was not widely supported and non-smokers were the least supportive
of this measure. There was also an indication that the lower educated are less supportive of
this measure than the highly educated. Generally, education associated only modestly with
the acceptance of tobacco control.
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Table 12 Association of smoking status and sociodemographic variables with support for workplace smoking bans
and societal support for quitters, adjusted odds ratios (OR) and their 95% confidence intervals (95% CI).
PANEL A
Support for workplace bans (low
vs. high)
Variables
Smoking status
Never smoker
Former smoker
Recent quitter
Occasional smoker
Daily smoker
Age
25–44
45–64
65–74
Gender
Men
Women
Education
Low
Middle
High

% (n)

a

b

PANEL B
Societal support for quitters (low
vs. high)

OR

95% CI

% (n)

49 (2315)
29 (1356)
2 (95)
7 (324)
13 (626)

0.05***
0.10***
0.17***
0.25***
1.00

0.04–0.08
0.07–0.15
0.08–0.33
0.15–0.41

31 (1491)
43 (2069)
25 (1211)

5.06***
1.75***
1.00

46 (2173)
54 (2598)
33 (1544)
33 (1554)
34 (1612)

a

b

OR

95% CI

49 (2311)
29 (1355)
2 (95)
7 (323)
13 (624)

3.36***
2.21***
1.29
2.00***
1.00

2.64–4.27
1.72–2.84
0.74–2.26
1.41–2.83

4.00–6.39
1.42–2.17

31 (1489)
43 (2069)
25 (1204)

1.25*
1.06
1.00

1.02–1.53
0.88–1.28

1.82***
1.00

1.54–2.15

46 (2172)
54 (2590)

1.22**
1.00

1.05–1.42

0.77*
0.88
1.00

0.63–0.95
0.72–1.06

33 (1539)
33 (1551)
34 (1621)

1.20
1.18
1.00

1.00–1.44
0.99–1.41

N
4467
4462
a
: From the univariate associations (not shown in the table). The total proportion may not add up to 100% because of
rounding.
b

: Adjusted for all the variables in the table + marital status, exposure to secondhand smoke, alcohol use and income
*: p<0.05; **: p<0.01; ***: p<0.001.

[Adapted from Ruokolainen et al. 2018 (sub-study IV)]
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7 DISCUSSION
The objective of the study was to increase and elaborate the knowledge of socioeconomic
differences in tobacco use and factors relating to it in the Finnish population. The study
specifically examined educational differences in tobacco use and its changes, smoking
cessation, and social acceptance of smoking and tobacco control.

7.1 MAIN RESULTS OF THE STUDY

The primary results of the study are fivefold. First, smoking has decreased over time
among men and women and among adults and adolescents, yet a significant proportion of
the population still smoke. Second, there are marked educational differences in smoking as
the less educated smoke more commonly than the highly educated. This is clearly already
observable among the adolescents. The decrease in smoking rates has been less
pronounced for the low educational groups, thus leading to increased educational
differences in smoking.
Third, contrary to the changes in smoking, an increase in snus use was detected among
boys. The increase was greater among the non-academically oriented adolescents than the
academically-oriented adolescents, resulting in widening socioeconomic differences in
snus use. Fourth, education was a strong predictor of smoking cessation among men: the
highly educated were more likely to quit smoking than the less educated. Especially, higher
scores for cotinine level (indicating higher nicotine dependence), as well as depression
symptoms and heavy use of alcohol were associated with continued smoking. The
association between education and smoking cessation was similar among women than
among men, only weaker.
Last, examination of the attitudes towards smoking and tobacco control revealed that
the Finnish adult population is willing to restrict the availability and the overall status of
tobacco in society. Smoking status was strongly associated with the acceptance of different
policies and measures. While the acceptance was the greatest among non-smokers,
smokers also supported some restrictive policy measures. Although the acceptance of
tobacco control varied by some demographics, differences between educational groups in
support for tobacco control were seldom marked.
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7.2 INTERPRETATION OF THE RESULTS AND COMPARISON TO
EARLIER STUDIES

Socioeconomic differences in tobacco use – changes and associations (I, II)
Adults
The current study corroborates the earlier widely acknowledged finding that those with
lower SEP smoke more commonly than those with higher SEP (Hiscock et al. 2012a). The
results also support several previous observations that inequalities in smoking have
increased (Agaku et al. 2020; Hoebel et al. 2018; Sandoval et al. 2018; Hu et al. 2017;
Lahelma et al. 2016). In line with the current study, earlier investigations examining both
absolute and relative inequalities in adult smoking have proposed increases in both
estimates (Chang et al. 2019; Sandoval et al. 2018; Ernstsen et al. 2012). However, some
variation in the results can be observed (Hoebel et al. 2018; Lahelma et al. 2016), which
may be due to different study populations or different stages in the cigarette epidemic
model (Lopez et al. 1994; Thun et al. 2012).
Finland was at the end of stage 3 of the cigarette epidemic model around 1990 (Lopez et
al. 1994; Mackenbach 2006, p. 36). The fourth stage was characterised by decreasing
smoking rates and potentially increasing SEP differences (Lopez et al. 1994). Among men
in Finland, smoking has decreased among both the high and the lower SEP groups during
the 2000s and the differences between these groups have not only remained but increased.
Thus, Finnish men seem to have reached the proposed fifth stage of the tobacco epidemic
model (Dixon and Banwell 2009). According to the smoking epidemic model, women in
developed countries follow men in the changes in smoking rates some decades later (Thun
et al. 2012). Among women, there has been a decrease in smoking among the lower and the
higher socioeconomic groups in the 2000s, but the decrease has been steeper among the
high SEP group. The relative differences, especially, seem to have also increased in the
2000s (see Figure 6). Thus, entering the 2010s, Finnish women seem to have been at the
end of the fourth stage or at the fifth stage of the cigarette epidemic model.
Systematic reviews show that increasing tobacco tax has the most consistent positive
equity impact of the tobacco control policies on SEP differences in smoking (Smith et al.
2020b; Hill et al. 2014; Thomas et al. 2008). The lower SEP groups are more sensitive to
price increases, and therefore, increasing taxes is associated with decreasing smoking
prevalence especially among the lower socioeconomic groups. The results of the current
study are in agreement with these findings: adjusting for the real price index of cigarettes
attenuated the estimate for the decreasing smoking trend among the less educated but had
only modest impact on the estimates of the higher educated. The results also indicate that
price increases affected the low socioeconomic groups, especially in the 2000s. Hu and
colleagues (2017) observed that the affordability of cigarettes increased between 1990 and
2007 in Finland. Yet, during 2008 and 2016, there have been several tax increases
amounting to an increase of 53% in the nominal prices of tobacco products (Virtanen and
Rönkä 2017, p. 7, Appendix Table 15). Thus, the finding that the price influenced smoking
prevalence more from 2009 onwards seems plausible. Different SEP measures could have
varying associations with the price of cigarettes. If income was used as the SEP measure
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instead of education, SEP differences in smoking may have been less clear, but the effect of
price could have been more pronounced than observed currently (Hill et al. 2014).
Comprehensive tobacco control policies seem to decrease smoking (Feliu et al. 2019).
In addition to tax/price increases and to some extent targeted cessation services, the
impact of other policies for decreasing inequalities in smoking between socioeconomic
groups remains inconclusive (Smith et al. 2020b; Thomson et al. 2018; Hill et al. 2014; Hu
et al. 2017). For example, an umbrella review (review of reviews) has suggested that
smoking restrictions and smoking bans in workplaces and enclosed public places would
lead to widening health inequalities although the results are highly mixed (Thomson et al.
2018; for the Finnish context see Heloma et al. 2001). Also, a combination of tax increases
and smoking bans have been associated with widening socioeconomic differences in
smoking in the Netherlands, having less impact on the less affluent smokers (VerdonkKleinjan et al. 2011). Hu and colleagues (2017), partly utilising the same data as in substudy I, found that the price and non-price policies implemented in Europe have reduced
the inequalities between socioeconomic groups but not enough to reverse the overall trend
of widening differences in smoking. There is some evidence of some policy actions, such as
point-of-sale ban, reducing differences in smoking while others, such as pictorial health
warnings may increase these differences (Kuipers et al. 2017; Swayampakala et al. 2018).
Several studies investigating the association between tobacco control policies and smoking
by SEP show little evidence for reduced inequalities (Sandoval et al. 2018; Hoebel et al.
2018; Chang et al. 2019; Helakorpi et al. 2008).
In the current investigation, a steeper decrease in smoking prevalence among the lower
SEP groups coincides with an active phase in tobacco control policy in the 2000s (see
Figure 12 below). This change could be attributable, in part, to the regular price increases
from 2009 onwards (Table 7; Virtanen and Rönkä 2017), but the impact of other
implemented policy measures remain inconclusive. Corresponding to earlier
investigations, the results from the current study show that smoking has decreased among
all the socioeconomic groups during the course of the TA. The results also imply that
inequalities in smoking have increased during this period: tobacco control policies
including consistent tax increases, especially in the 2010s, have been incapable of
eliminating inequalities in smoking in Finland.
Adolescents
Adolescent SEP was found to associate inversely with smoking so that smoking was more
common among the lower socioeconomic groups. The results corroborate earlier Finnish
and European studies (Moor et al. 2019; Tseveenjav et al. 2015; Doku et al. 2010;
Karvonen et al. 1999; Øverland et al. 2010; Hagquist 2007). In the current study, a
decrease in smoking was observed among both higher and lower SEP groups. An earlier
Finnish study, in a different time period and with a different target population, indicated
that smoking among 16–18-year-old adolescents with lower SEP plateaued or increased
whereas smoking among the higher SEP adolescents decreased (Doku et al. 2010). Doku et
al. (2010) studied adolescents from 1977 to 2007 and the current study from 2008 to 2017.
Based on these findings, smoking among the lower socioeconomic groups has started to
decrease later than smoking among the higher socioeconomic groups.
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In the current study, the stable low and the downwardly mobile groups were at a
markedly greater risk for smoking. The odds for smoking in the fully adjusted model was
about 4.5 to 5.5 times higher among the stable low and the downward social mobility
groups compared with the stable high group. These results are in accordance with earlier
studies from Finland, Germany and Sweden (Karvonen et al. 1999; Kuntz and Lampert
2013; Novak et al. 2012). Also, two Finnish longitudinal studies following offspring until
adulthood have pointed out that downwardly mobile groups may smoke more often
although the associations have lacked statistical significance (Paavola et al. 2004; Pulkki et
al. 2003). Some of the different findings may be attributable to different outcome
measures (Sweeting and West 2001). The lack of association could imply either that the
effect of parental SEP on offspring’s smoking may attenuate over time or that the effect of a
person’s own SEP on his/her smoking may have masked the impact of parental SEP over
time. It is also possible that adolescent’s individual SEP plays a more crucial role in SEP
differences in tobacco use than parental SEP (Moor et al. 2019; Doku et al. 2019; Kuntz
and Lampert 2013; Doku et al. 2010; Paavola et al. 2004). The results from the current
study support this interpretation for both smoking and snus use: great variation in the
tobacco use among adolescents from the same parental background but with different
individual SEP was observed (stable high vs. downwardly mobile / stable low vs. upwardly
mobile).
Upward mobility has been shown to be associated with a smaller likelihood of smoking
but not as consistently as downward mobility has increased the likelihood of smoking
(Doku et al. 2019; Karvonen et al. 1999; Kuntz and Lampert 2013; Novak et al. 2012). In
the fully adjusted models in the current study, upward mobility decreased the likelihood of
smoking compared with the stable high group, while downward mobility increased the
likelihood of smoking. Gugushvili et al. (2020) propose that mobility in itself may affect
smoking through psychosocial factors: social mobility means that a person moves to a
different position than his/her familial background, which may raise feelings of
unsettlement that affect smoking. Elevated risk for smoking among the downward mobility
group would then be explained by a greater psychological burden. In contrast, moving up
the social hierarchy may enhance, for example, the sense of control of a person or other
mental factors that can result in a lower smoking probability. Interpreting this in relation
to the results of the current study, the effects of upward mobility seem to protect against
smoking more than the joint effect of high parental SEP and high individual SEP.
Another explanation for the differences between social mobility classes could be that
adolescents with lower smoking rates share some underlying characteristics that their
peers in lower socioeconomic groups do not share. Lower SEP adolescents are exposed to
parental risk factors for smoking more than higher SEP adolescents; that is, the
distribution of social determinants of smoking differ between adolescent SEP groups
(Doku et al. 2019; Doku et al. 2010; Alves et al. 2017). Also, the impact of psychosocial,
social and societal factors relating to adolescent smoking may not be dismissed
(Nonnemaker and Farrelly 2011; Pierce et al. 2005; Kobus 2003). The effect of friends’
smoking, an important factor in adolescent smoking (Andersson and Maralani 2015;
Kobus 2003), could not been taken into account in this investigation. It might be that the
associations between social mobility classes and smoking would have attenuated more if
the effect of peer smoking had been considered. Friends’ smoking also relates to different
school cultures and peer relations which may exceed the impact of parental factors. School
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cultures and social practices may differ between the non-academically oriented and
academically-oriented adolescents resulting in different tobacco use patterns (Kobus
2003).
There is little evidence on the association between SEP and snus use among
adolescents. Studies imply that socioeconomic differences in snus use are modest and less
pronounced than in smoking (Tseveenjav et al. 2015; Grøtvedt et al. 2008). Snus use has
been associated with both higher parental and higher individual SEP, although some
studies have found only a slight difference in snus use by adolescents’ own SEP (Mattila et
al. 2012; Tseveeenjav et al. 2015; Øverland et al. 2010; Grøtvedt et al. 2019). The findings
from the current study correspond partially with these results: high parental SEP was
associated with increased probability of snus use among adolescents with low individual
SEP (downward mobile) compared with their peers with a high individual SEP (stable
high). Individual socioeconomic position was associated with snus use, lower SEP groups
being in an elevated risk. This implies that the social patterning of snus use may be
different than for smoking (Mattila et al. 2012). Moreover, the social patterning may not
yet be fully determined due to the rather strong increase in snus use (from 4% to 13%
during 2008–2017), as well as recent increases in girls’ snus use (Jääskeläinen and
Virtanen 2019).
Individual (age), parental (parental smoking, parental unemployment), and macrolevel factors (snus price in Sweden, study year) affected on the association between SEP
and snus use only modestly. This supports earlier findings that parental smoking may not
be an important determinant of adolescent snus use (Tseveenjav et al. 2015). Earlier
studies have not taken the price of snus into account, and the results from this study imply
that a more direct measure of local snus price should be utilised. The snus price in Sweden
and its changes may not reflect the actual price adolescents are paying for it in Finland
accurately enough. It is known that the price of snus affects its demand (Jawad et al. 2018),
but studies on the effect of this price elasticity on adolescent snus use in the Nordic
countries are lacking. Furthermore, the overall increase in the availability of snus in the
Finnish black market has unknown effects on the price of snus that the users are actually
paying; it could be assumed that the price decreases when the availability increases.
Overall, the observed increases in snus use among adolescents are in line with increased
availability of snus. Other explanations in the observed increase in snus use might relate to
product development such as high nicotine concentration, youth appeal (NIPH 2019, pp.
37–39; Kostygina and Ling 2016), lower risk perceptions than for smoking (Kinnunen et
al. 2019), or social acceptability (Lund et al. 2014).
The impact of tobacco control policies on socioeconomic differences in smoking among
youth is inconclusive (Pförtner et al. 2016; Kuipers et al. 2015; Brown et al. 2014a; Thomas
et al. 2008). In the current study, the impact of price increases on the association between
SEP and tobacco use was negligible, although the price of cigarettes increased over the
entire study periof. One possible reason for this may be the small changes in the real price
index variable during the study period (range [1.11, 1.48]) which may have not detected
“real” differences in smoking by SEP groups. Another explanation could be that increased
use of snus has modified the association between cigarette price and smoking if, for
example, some smokers have substituted smoking with snus use. However, a similar
association between cigarette price and smoking was observed among boys and girls,
which does not support this view as snus use was almost non-existent among girls. Yet one
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explanation could be that the price of cigarettes does not affect adolescent smoking, which
is improbable considering the accumulated evidence (Brown et al. 2014a; Thomas et al.
2008; Ross and Chaloupka 2003).
Some other policy actions, such as display ban (Ford et al. 2020) or extension of the
school tobacco use bans (Kang and Cho 2020) could have also decreased adolescent
smoking. However, there is indication that implementation of school smoking bans in
Finland could have been more effective among the general upper secondary education than
among the vocational education institutions (Kinnunen et al. 2019, pp. 48–49). In the UK,
an increase in the legal age for tobacco purchase and legislation regulating smoke-free
public places reduced SEP differences in smoking initiation (Anyanwu et al. 2020). In
Australia, smoking has decreased among all SEP groups during an active tobacco control
period, yet the change has been more pronounced among the high SEP group (White et al.
2008). Similar findings have been proposed in the Netherlands (Kuipers et al. 2014). The
findings in the current investigation point to the direction of increasing inequalities:
although a decrease in smoking among all SEP groups was detected, relative differences
were larger at the end of the study period. If this trend continues among the adolescents
and the future adult cohorts, the Finnish population seems to continue to occupy the fifth
stage of the tobacco epidemic model – where successive lower SEP cohorts take up
smoking more than the higher SEP groups (Dixon and Banwell 2009). Also, widening
differences in snus use were detected, as the increase plateaued among high SEP
adolescents but continued among the low SEP adolescents. Some adolescents may have
switched from smoking to snus use due to further restrictions on smoking or for some
other reason but longitudinal data would be needed to examine this. Snus use does not
seem to follow the cigarette epidemic model exactly: even though its increase among boys
can be attributed to stage 2 in the cigarette epidemic model (and the subsequent onset of
snus use among girls, see Jääskeläinen and Virtanen 2019), the less clear and reverse SEP
differences in snus use imply a need for a specific epidemic model for snus use. As there
are differences in the history of snus use and legal status of snus, a comprehensive model
for snus use in the Nordic countries may be challenging to establish (for Norway, see Tjora
et al. [2020]).
Association between socioeconomic position and smoking cessation (III)
The few general adult population studies conducted have proposed that smoking cessation
is more probable among the higher SEP groups, yet the evidence is mixed (Vangeli et al.
2011; Holm et al. 2017; Yi et al. 2017). The findings from the study at hand showed that a
higher education is a predictor for smoking cessation among men. Similar association was
observed among women, but it failed to reach statistical significance. Prior studies have
suggested that lower SEP groups are less likely to quit smoking due to a higher risk for
relapse, less motivation and less social support for quitting smoking, and a higher drop-out
from cessation treatment programmes (van Wijk et al. 2019; Hiscock et al. 2012a). They
may also face structural barriers such as the poor approachability of or inability to pay for
smoking cessation services (van Wijk et al. 2019).
There could be at least three explanations for the different associations between SEP
and smoking cessation observed between men and women. The first could be that,
compared with the high SEP groups, women with lower SEP may be more inclined to stop
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smoking than men with lower SEP resulting in less pronounced differences between
socioeconomic groups among women. However, earlier results from a qualitative study of
employed lower SEP men and women do not support this interpretation (Katainen 2012).
As Katainen (2012) proposes, smoking is deeply embedded in the daily routines for both
lower SEP men and lower SEP women, and men may be more negative about their
smoking than women. The pooled results do not support this view either, as smoking
cessation was more likely among men than women (Figure 10; see also Smith et al. 2020a).
The second explanation relates to the cigarette epidemic model and its latest
developments (Thun et al. 2012). Since smoking was never as prevalent among women as
among men, the socioeconomic distribution of smokers may be different between genders
which could be then projected in the association between SEP and smoking cessation.
Figure 9 in section 6.3 offers some support for this: among men, the distribution of
education between continued smokers versus the quitters differs mainly for the highest
and the lowest educational categories (percentage point differences between the
educational categories: lowest 7%, middle 1%, highest 7%, respectively). For women, the
proportion of the least educated differs only slightly between the continued smokers and
the quitters (percentage point difference of 2%). Holm et al. (2017), who found a weaker
association between education and smoking cessation among women than among men,
provide support for this interpretation. The third explanation could relate to type II error:
due to a limited number of observations, the analyses may have lacked statistical power to
detect real SEP differences in smoking cessation among women. The observed direction of
the association between SEP and smoking cessation among the higher educated women
were still in the same direction as in the pooled analyses (men and women together) and
among men (see Table 10).
The association between education and smoking cessation were modestly affected by
the different background factors in the logistic regression models. These results reflect
those of Broms et al. (2004) who found educational differences diminishing only slightly
when taking smoking behaviour factors and demographic factors into account. According
to a further examination with the KHB-method, the selected background factors reduced
the effect of education and smoking cessation about one third (high education) to slightly
under 50% (middle education). Thus, the majority of this association remained
unexplained. Some measures relating, for example, to structural barriers for smoking
cessation or household-level factors (Chandola et al. 2004) could have explained the
association more.
Different associations between SEP and smoking cessation may have been observed if a
different measure for SEP had been used. Education was a stronger predictor of smoking
cessation than occupational social class in an earlier Finnish study (Broms et al. 2004). An
income measure was included in the models in the current investigation and it showed no
association with smoking cessation. These observations imply that education is a stronger
indicator for smoking cessation than the other two key measures for SEP.
Plasma cotinine level proved to be a persistent predictor for continued smoking. Other
population-based studies have used predominantly a CPD-based measure of dependence,
such as the Fagerström Test for Nicotine Dependence (Vangeli et al. 2011; Ranjit et al.
2020). The mutual adjustment for health-related factors revealed that the impact of CPD
on the association between SEP and smoking was explained by other health-related
factors, whereas the effect of cotinine remained stable. Thus, plasma cotinine is a stronger
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predictor for smoking cessation when mutually adjusted with CPD. Still, sensitivity
analyses showed parallel results when the variables where in the models by themselves
(without the other measure of dependence), pointing out the usability of the subjective
measure for investigating smoking cessation among the general adult population, as well.
The finding that heavy alcohol use decreased the probability of smoking cessation may
relate to the genetic factors that contribute to the co-use of tobacco and alcohol (Cross et
al. 2017) but also to some social and societal factors. For example, life stressors, such as
divorce or job loss may lead to both greater alcohol use and continued smoking (Henkel
2011). These factors are likely to play a role in the observed association between depression
and smoking cessation as well (Fluharty et al. 2017). Taken together, men with lower SEP,
stronger nicotine dependence, heavy alcohol use and more depression symptoms are at a
higher risk for continued smoking, indicating the possibility of accumulated problems.
According to a systematic review, the national health care system in the UK has been
able to reduce the differences in smoking cessation by recruiting relatively more low SEP
smokers (Brown et al. 2014b). Another systematic review on European individual-level
smoking cessation interventions found no intervention to be equity positive (to reduce
smoking more among the lower SEP groups than among the higher SEP groups) (Brown et
al. 2014c). The authors stated that untargeted smoking cessation interventions may have
reduced adult smoking but are likely to have increased the differences in smoking between
SEP groups (Brown et al. 2014c). The lack of studies limits the interpretation of the equity
impact of the Finnish smoking cessation services.
As noted above, tax/price increases are the most consistent policy intervention with an
equity positive impact (Smith et al. 2020b; Hill et al. 2014). Sub-study III data was
gathered during 2000 and 2012 and cigarette affordability increased towards the end of
this period (Hu et al. 2017). Tax increases since 2009 have increased the nominal price of
cigarettes notably. Should there have been more tax increases before 2009, the differences
in smoking cessation between SEP groups may have been more modest. There have been
no consistent gender differences in the impact of tax/price increases (Amos et al. 2012), so
the above discussed differences in smoking cessation by gender are unlikely to be due to
the effect of tax increases. In the Netherlands, both the low SEP and the high SEP groups
seem to have benefitted equally from the implemented tobacco control policies between
1988 and 2011 (Bosdriesz et al. 2015b). There is also some evidence of the introduction of a
partial point-of-sale ban in England to have a temporary positive impact on attempts to
quit smoking (Beard et al. 2019a). In Canada, provincial point-of-sale ban seemed to be
associated with a lower likelihood of relapse while restrictions on menthol may support
smoking cessation (Fleischer et al. 2019; Chaiton et al. 2020). However, the equity impact
of these more recent policies is currently unknown.
Population acceptance of tobacco control (IV)
The results of the current study are in accordance with abundance of evidence from highincome countries showing high acceptance rates of tobacco control policies among the
population. The results also corroborate with prior studies, whereby population groups
differ in their acceptance of tobacco control policies especially by smoking status. Tobacco
control measures are accepted to a higher degree among non-smokers than smokers, but
smokers also accept the restrictions especially with regard to adolescent smoking.
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Interpreting the results according to the flywheel model of tobacco control (Willemsen
2018), decreasing smoking rates and strong public support for tobacco control (backed up
by international requirements by the EU and the WHO) have provided governments
fruitful ground for adopting and implementing even stronger tobacco control policies. As
smoking prevalence decreases and a larger proportion of the population are non-smokers,
even stricter tobacco control measures could be implemented. This is consistent with the
result that enactment of tobacco control policies was seen as insufficient; the population
would like to see even stricter –or better implemented–tobacco control policy. This is in
line with current studies from Norway and Denmark, and even a Finnish investigation
from the mid-1970s (Sæbø and Lund 2019; Lund 2016; Lykke et al. 2016; Finnish Medical
Journal 1975).
Willemsen (2018, pp. 92–97) suggests that cultural values and social norms play a
crucial role in tobacco control. Hakkarainen (2013) has described the change in the
cultural status of smoking in Finland between 1950 and 2012. He sees the state health
administrators supported by a relatively small number of health advocates as the primary
drivers for the change of the cultural status of tobacco, as opposed to pressure from wider
social movements or organised citizens groups. Still, interpreting this against the flywheel
concept, enacting and implementing tobacco control measures should have stagnated if the
greater population should have not accepted the cultural change of tobacco and social
norms regarding smoking. In contrast, the observations from the current investigation
highlight the current situation of smoking being largely denormalised in the Finnish
society.
The results showed that a minority of the population accept societal support for
quitters. The acceptance rate of the measure was the highest among daily smokers, being
only 59% (lowest acceptance rate was among never smokers, 39%). It might be that due to
the denormalised position of smoking in society, the public health impact, as well as the
practices of smoking cessation, is unfamiliar to the wider population, projecting the
denormalised position of tobacco also in smoking cessation. Smoking may be seen as a
personal responsibility (Rise et al. 2014), and its consequences, for example health care
costs, are to be placed on smokers rather than on “innocent” groups. Even some smokers
share this view. The rather negative views on smoking cessation may impede its practices
and its positive public health outcomes at the societal level: smokers are not viewed as
those needing or deserving help in quitting smoking, which may hinder some smokers
from seeking treatment. Still, the majority of the Finnish smokers want to quit smoking
(Jääskeläinen and Virtanen 2019, p. 5). The type of support was not explicitly stated in this
measure for societal support for quitters (for example health care system, health care
professionals, reimbursements for medicine expenses, etc.) which limits the interpretation.
In previous studies, the association between SEP and tobacco control opinions has been
ambiguous (Thomson et al. 2016). In the current investigation, some associations between
SEP and tobacco control opinions were observed. In the adjusted models, the low SEP
groups were more supportive of workplace smoking bans compared with the high SEP
groups. The workplace conditions may be different for these groups, for example in terms
of SHS exposure (King et al. 2014). Lower SEP groups may be unintentionally exposed to
SHS more at their workplaces compared with higher SEP groups which would explain why
the lower SEP groups are more willing to restrict workplace smoking even more. In
addition, the social environments at workplaces for different SEP groups may differ in
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terms of smoking (Katainen 2012; Katainen 2010). These interpretations are supported by
a borderline significant finding that the lower socioeconomic groups viewed enforcement
of the TA as more insufficient than higher SEP groups (adjusted OR for the less educated
1.20, 95% CI 1.00–1.44; adjusted for age, gender, smoking status, education, marital
status, exposure to SHS, income and alcohol use).
Interestingly enough, the lower SEP group seemed to be less supportive of societal
support for quitters, although the difference did not reach statistical significance. This
association was observed when taking the different smoking rates between SEP groups into
account (adjusted OR 1.20, 95% CI 1.00–1.44). Since smoking is more common among the
lower socioeconomic groups, opposite results would have been expected. One possible
explanation for this finding could be that the reasoning for smoking and meanings of
smoking may differ between SEP groups. These differences then also lead to different
views on smoking cessation. Katainen (2010) found that the lower SEP groups are more
hesitant to give positive meanings for their smoking while higher SEP groups were more
willing to posit their smoking as controlled and pleasurable. Higher SEP groups
experienced smoking also as a voluntary act, whereas lower SEP groups viewed smoking as
more of a “bad habit” (Katainen 2010). People with this habit then may be viewed as not
deserving to be treated with societal resources. The different results considering SEP and
tobacco control opinions compared with earlier studies may result from the
methodological differences: in the current study a more holistic methodology was utilised
whereas earlier studies have generally examined acceptance of individual measures.

7.3 PUBLIC HEALTH RELEVANCE OF THE CURRENT STUDY
The present investigation has highlighted several aspects that are relevant for public
health, tobacco control and future policymaking. Policy implications are further discussed
in section 7.5.
Socioeconomic differences in smoking are a major cause for inequalities in health. The
current study shows the long-term changes of the socioeconomic differences in smoking in
a country with a strict tobacco control policy. The results revealed that while smoking has
decreased, tobacco control policies have not been successful at removing differences in
smoking between socioeconomic groups. Rather, inequalities in smoking have increased.
Parallel findings were made considering adolescent smoking. In addition, adolescent snus
use and socioeconomic differences in snus use have increased. This calls for more stringent
policy and preventive actions to curb the negative development in snus use and the
succeeding possible health inequalities.
The positive consequences of smoking cessation on the individual and public health are
vast. Inequalities between SEP groups may arise if smoking cessation is more common
among some groups than among other groups. The current study observed that among the
general adult male population, higher SEP is associated with smoking cessation. A similar
association was observed among women, but it was weaker. Higher levels of plasma
cotinine were the strongest predictor of continued smoking among both men and women,
indicating the role of high nicotine dependence as a hindrance to stopping smoking. In
addition to high nicotine dependence, men confronting other health-related challenges
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(heavy alcohol use, mental health problems) appear to need enhanced support for smoking
cessation.
Lastly, opinions of the population play an integral role in the government’s decision and
willingness to adopt tobacco control measures. Opinions affect policymaking which in turn
affects smoking rates. Smoking rates, then again, influence the denormalisation of
smoking and tobacco control opinions. In the current study, the Finnish population was
found to support even stronger tobacco control policy than implemented so far. The large
acceptance of the policies, as well as the dissatisfaction with the enforcement of the
policies, could be taken as a positive sign for compliance when enacting future policy
measures. Some population groups generally disapprove policies more than others, namely
smokers. There are some differences in the acceptance of tobacco control policies between
SEP groups indicating that their social environments, for example working conditions,
may differ. Societal support for smoking cessation is not widely supported which should be
taken into account when communicating harms of smoking and nicotine dependence to
the general population. It could be emphasised that nicotine dependence is a chronic
disease rather than an individual’s choice. This could yield more sympathy for the smokers
and diminish the possible stigma related to smoking. It could also attribute the
responsibility for the problem to more extrinsic factors (such as tobacco industry) rather
than to the individual (Rise et al. 2014).

7.4 METHODOLOGICAL CONSIDERATIONS
This study utilised large population-based surveys and health studies to investigate
different realms of the association between SEP and tobacco use. The study has
investigated both adolescent and adult tobacco use as well as population attitudes towards
smoking and tobacco control. The studies were nationally representative with fairly good
response rates and highly comparable measures across points in time. Different studies
were utilised to grasp a more comprehensive picture of SEP differences in tobacco use than
could be done with fewer data sources. For the most part, the number of respondents was
large enough to conduct stratified analyses (for example by gender). A major strength also
relates to the measurements of smoking status used in the investigation: smoking status
was based on two to five questions, making the classification more reliable than would
have been with fewer measures. As suggested, both absolute and relative measures were
utilised to examine SEP differences in tobacco use over time (Regidor 2004). An additional
strength in the investigation is the rare possibility of utilising an objective measure of
nicotine dependence in a longitudinal study design when examining smoking cessation
among the general adult population. All in all, these strengths have enabled a
comprehensive overview of the association between SEP and tobacco use and its changes
in the Finnish society.
In addition to the aforementioned strengths, various limitations need to be discussed.
The response rate varied between and within studies. Declining response rate is a common
problem in population-based studies, leading to limitations on the external validity of the
study. Earlier studies have found that non-responsiveness associates with both education
and smoking, the less educated and smokers being those who are underrepresented in
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surveys (Helakorpi et al. 2015; Reinikainen et al. 2017; Kopra et al. 2015; Grøtvedt et al.
2013). Sub-study I, especially, has probably overestimated the rate of the decline in
smoking prevalence over time while underestimating the current smoking prevalence. The
results of this sub-study should be viewed as conservative estimates – as underestimates
rather than overestimates – of SEP differences in smoking. The observed SEP differences
in smoking could have been more pronounced had the less educated and smokers
responded more actively. However, some of the possible effects of non-responsiveness
could be taken into account with post-stratification weights which were utilised to produce
population-based estimates for adult smoking rates. Similarly, in sub-study IV, the
attitudes towards tobacco control would have been more pronounced between smoking
status groups had the smokers participated at a higher rate.
In sub-study I, both absolute (SII) and relative (RII) measures of inequality were used
to give a more thorough picture of the changes in smoking by SEP (Regidor 2004). An
absolute measure of education (such as the continuous number of school years) could have
been used, but the analyses based on a continuous variable had convergence problems and
did not iterate. Thus, the relative measure for education was used for consistency in all the
analyses.
Since smoking is largely denormialised in society (Hakkarainen 2013), misreporting of
smoking could have occurred. This study only included a self-reported smoking status
(excluding the biochemically verified baseline information in sub-study III), which is still
shown to be fairly accurate and does not vary by SEP (Vartiainen et al 2002, Hovanec et al.
2019). Since the number of observations in some of the analyses was limited, real
associations may have gone unobserved which relates to the type II error. This may be one
possible explanation of the non-significant associations between education as well as other
background factors and smoking cessation among women (sub-study III).
Adjustments could be applied to take into account the possible differences between
respondents on some of the main sociodemographic factors, such as age and gender. As
noted above, in substudy I this was done by post-stratification. This was not possible in
sub-study II due to the lack of national registers about the target population. As there is no
exhaustive register about the institutions providing vocational education and training in
Finland, the coverage rate for the vocational education institutions could not be estimated,
which also poses a limitation in sub-study II. In general upper secondary schools, the
coverage rate declined over time from 74% to 55%.
The effects of school non-response in school surveys have been found to be modest in
estimated adolescent substance use prevalence (Thrul et al. 2016). The SEP measure in
sub-study II relied on adolescent report of their parental education. Misreporting of
parental SEP poses an additional source of bias to the results. However, adolescents’
reports on parental education are shown to be more reliable with increasing age (Ridolfo
and Maitland 2011). Moreover, it was not possible to take into account some of the factors
that are known risk factors for adolescent smoking, such as peer smoking and family
structure (Leonardi-Bee et al. 2011; Tyas and Pederson 1998). Instead, the high
comparability of the included variables over time was preferred. It has been proposed that
non-responsiveness does not associate with snus use among adolescents in Norway
(Grøtvedt et al. 2013). Our estimates for snus use may not suffer from the challenges
associated with non-responsiveness to the same degree as with smoking. However, snus
has a different legal status in Norway and in Finland, which may affect the self-reporting
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use of such a product. In sub-study II, intergenerational social mobility could be
conceptualized as potential social mobility as the education of adolescents was still in
progress. However, the educational track in the upper secondary level can be viewed as a
rather good indicator of future educational level: in 2017, 85% of new university graduates
had completed general upper secondary education, whereas 9% had completed vocational
education (Vipunen, 2018).
The longitudinal data used in sub-study III had two time-points, which prohibits any
causal associations to be examined. Also, the current data dates back almost a decade and
the association between education and smoking cessation could have changed during this
time. However, the results from sub-study I on smoking rates imply that SEP differences
could be even more pronounced nowadays than with those presented in sub-study III.
As the different SEP measures are not interchangeable, the use of several measures of
SEP has been proposed in health research (Laaksonen et al. 2005). Education was used as
the sole measure of SEP in this investigation since it was available for all the substudies.
Education is also the most commonly used measure in studies examining socioeconomic
differences in smoking especially in Europe (Schaap and Kunst 2009). Thus, utilising
education as the SEP measure also enabled a better comparison with prior investigations.
Prior examinations have shown that occupation may have a less clear association with
smoking than education (Laaksonen et al. 2005; Lahelma et al. 2016). Occupational
structures also change over time which poses challenges for using occupation as a SEP
measure (Lahelma 2010). Conducted sensitivity analyses showed a negligible or lack of
effect of income on the association between education and tobacco control policy measures
in the regression models (sub-study IV). In sub-study III, income was not associated with
smoking cessation and it had, in addition to other demographic variables, only a modest
effect on the association between education and smoking cessation. Measures of SEP are
not interchangeable in the context of socioeconomic differences in smoking among the
Finnish population but education appears to be the most useful single measure.

7.5 IMPLICATIONS FOR FUTURE STUDIES
Although this study has examined the association between SEP and tobacco use
extensively, several accounts for future studies remain. Continuous monitoring of the SEP
differences in tobacco use would be needed, as indicated by the increase in snus use among
adolescents, for example. Also, a closer investigation of the smokers’ nicotine dependence
level by SEP and its change over time would yield additional information for public health
practices. A more thorough examination of the actual impact of different policy actions on
tobacco use, as well as tobacco use cessation by socioeconomic groups, would be essential.
This would need, in addition to appropriate data, utilising time series or difference-indifference analyses, for example (Beard et al. 2019b; Saeed et al. 2019). Taking into
account novel tobacco and nicotine products for these investigations could be
recommended. There is lack of studies on the population acceptance of new tobacco and
nicotine products by SEP, which would yield for policymaking important information on
the social norms considering these products. Similarly, investigating the population
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acceptance of novel tobacco control policies would give supporting information for
policymaking regarding future reforms of the TA.
Investigating SEP differences in adolescent tobacco use remains of great importance in
terms of curbing the future inequalities in health. Tobacco and nicotine use trajectories by
SEP should be carried out to gain currently limited knowledge about the possible switching
between these products, dual or polyuse of these products, and cessation of use of these
products. The influence of the price on the tobacco use among different SEP groups should
be further examined. Although the price has been shown to be an important factor
influencing adolescent tobacco use, this association was not observed in the current study.
Also, taking into account school dynamics and norms between students (school class level),
as well as geography and neighbourhood characteristics (school level), could provide
additional information on the possible explanations of SEP differences in tobacco use (see
Tolstrup et al. 2018).
Considering smoking cessation, general adult population data with more than two
points of study would be of great value. The causal associations between SEP and smoking
cessation in relation to background factors could then be studied more rigorously. These
data should be adequately powered to address the examination by SEP. Including objective
measurements of nicotine dependence both at the baseline and at the follow-up would
enhance the internal validity of the investigation.

7.6 POLICY IMPLICATIONS: TRANSITION FROM OVERALL ACTIVE
PERIOD TO ACTIVELY REDUCING DIFFERENCES IN TOBACCO
USE
As the results showed, higher education is a protective factor in tobacco use. Raising the
overall educational level among the population could lead to decreased tobacco use.
However, as Mackenbach and Kunst (1997) indicate, the size of the group with lower SEP
is largely outside the scope of influence of public health policy. Thus, implications related
to modifiable factors are pivotal to consider. In the context of this investigation, tobacco
control policy is highly relevant to acknowledge.
Considerable amount of evidence shows that increasing tobacco taxes or prices reduces
both smoking and has a consistent pro-equity impact on the inequalities in smoking: they
impact the lower SEP more than the higher SEP smokers (Boyle et al. 2019; Ekpu and
Brown 2015; Smith et al. 2020b; Hill et al. 2014; Hiscock et al. 2012a; Main et al. 2008).
The impact of other policy/intervention measures for reducing differences in smoking by
SEP groups is inconclusive (Smith et al. 2020b; Thomson et al. 2018; Brown et al. 2014a;
Brown et al. 2014c). For example, targeted cessation campaigns and services may reduce
inequalities in health, while when untargeted they may increase health inequalities (Smith
et al. 2020b; Brown et al 2014c). There is lack of coherent evidence on the policy actions
that are effective in reducing SEP differences in smoking among adolescents (Pförtner et
al. 2016; Brown et al. 2014a; Kuipers et al. 2015). Some studies show that stricter tobacco
control policies tend to have a larger impact on the higher SEP adolescents than the lower
SEP adolescents, but the evidence is inconclusive (Pförtner et al. 2016; Kuipers et al. 2015).
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Tax increases decrease adolescent smoking rates but their effects on inequalities in
smoking is undecided (Pförtner et al. 2016; Brown et al. 2014a).
Figure 12 illustrates adult daily smoking prevalence by educational group and national
as well as international tobacco control policy actions from 1978 until 2016 in Finland
(modified from sub-study I). It is evident that there has been a more active phase of
enacting different tobacco control policies since the early 2000s compared with the
preceding decades. During this active period of tobacco control, we see a continuing
decrease in smoking rates among the low and the high SEP groups. Still, inequalities in
smoking have not only persisted but increased during this time. The objective of the
comprehensive health policy to reduce inequalities in health seems to be more
unattainable than before. Although smoking has decreased since the enactment of the TA,
differences in smoking between socioeconomic groups have widened. Thus, enacted
policies have not been able to remove inequalities in smoking between socioeconomic
groups. Considering the evidence from the current and prior research, future policies
should concentrate heavily on the lower SEP groups to tackle inequalities in health. These
should include, in addition to continuing tax increases, targeted cessation services.

60%
The Tobacco Act came
into force in 1977

Men low
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Men high
40%

Women low

30%

Women high

20%

10%
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EU´s Tobacco Products
Directive (TPD) 2001
Total ban on advertising
tobacco in 1978

Smokefree workplaces , age
limit from 16 years to 18 years
1995

Smoking restrictions in
restaurants 2003
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Implementation of WHO FCTC 2005

Figure 12 Daily smoking by gender and educational groups, %, 25–64-year-olds, age-adjusted, national and
international tobacco control policy actions in 1978–2016 (modified from Figures 4 and 5).

Considering the public awareness of tobacco use and its SEP differences, one challenge
in the objective of the TA is that it does not explicitly take into account different tobacco
use rates among population subgroups. The objective is reached if the overall prevalence of
tobacco and nicotine use among the population is no more than 5% by 2030. As this study
shows, there are considerable and increasing differences in tobacco use rates by
socioeconomic groups and these findings could be masked by reporting only the total
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prevalence of the population. Thus, it would be important to consider these differences in
reporting population tobacco use prevalence. According to the flywheel model of tobacco
control (Willemsen 2018, see Figure 3 on section 2.4), this could influence future
policymaking to take inequalities in tobacco use more carefully into consideration.
Similarly, preventive work as well as overall health education should emphasise that
nicotine dependence is a chronic disease and smokers should be positioned as deserving
the necessary help to quit smoking. This could also impact the overall social norms
concerning smoking and smoking cessation. It could also be communicated that smoking
cessation is cost-effective (Ekpu and Brown 2015).
Raising tobacco taxes and prices decreases tobacco use and may reduce the inequalities
in smoking among adolescents, also (Pförtner et al. 2016; Brown et al. 2014a). Thus, price
increases could be continued to stall the negative development seen in inequalities in
tobacco use. Adolescent smoking is strongly influenced by the average smoking rate of the
population (Pförtner et al. 2016), so effective tobacco control actions to reduce adult
smoking also influences adolescent smoking. Measures for limiting the availability of
tobacco and nicotine products and preventing the uptake of tobacco include, for example,
increasing the age-limit of buying tobacco. There is some evidence from Finland and the
USA that raising the minimum age of buying cigarettes has a decreasing effect on the
adolescent smoking rates (Rimpelä and Rainio 2004; Kessel Schneider et al. 2016;
Institute of Medicine 2015). Also other limitations to the availability tobacco products
should be considered. For example, a Finnish study has implied that increase in distance
from home to the nearest tobacco outlet may promote smoking cessation (Pulakka et al.
2016). Reducing tobacco outlet density with special attention on reducing inequalities
could be recommended (see Caryl et al. 2020). Since all the snus that adolescents are using
in Finland is illegal (either based on age limit or ban on passing on or supply, see Finlex
2016b), different measures in addition to legislative measures must be considered to curb
the use of snus among adolescents. These would include promoting snus use cessation and
reducing the currently increased availability as well as social acceptability of snus.
Summing up, socioeconomic differences in tobacco use should be taken into account
when enacting future policies and in communicating tobacco use prevalence in the
population. Tax increases and targeted cessation services could be promoted for reducing
inequalities in tobacco use. Further implementation of the WHO FCTC would decrease
overall tobacco use. Furthermore, denormalising tobacco in society, for example by posing
further restrictions on its use, could decrease adult smoking and therefore also affect
adolescent smoking, change social norms and further policymaking. However, the social
norms considering smoking cessation would need to be changed to more positive ones.
Among adolescents, preventing initiation with further restrictions on the availability of
tobacco could be recommended.
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8 CONCLUSIONS
This study provided a comprehensive picture of socioeconomic differences in tobacco use
in Finland, adopting population-based surveys and health research data. This investigation
identified factors contributing to socioeconomic differences in tobacco use. The findings
are highly relevant in support of reducing SEP differenes in smoking and promoting health
equalities.
The results revealed that, although smoking has declined, large differences in smoking
between SEP groups remain: the lower socioeconomic groups smoke more commonly than
higher socioeconomic groups. These differences have increased over time. Socioeconomic
differences in adolescent tobacco use have also increased. A higher socioeconomic position
predicted a higher probability of smoking cessation, but no major differences were
detected between SEP groups in the attitudes towards tobacco control.
The Finnish health policy has aimed to reduce inequalities in health of which the
Tobacco Act with its objective of the endgame is a prime example. Although Finland has
implemented and enacted relatively strict tobacco control policy for decades, it has not
been able to eradicate the differences in smoking or smoking cessation between SEP
groups. More intensive actions should be taken to reduce these inequalities. Such actions
should be executed in several domains in society. Prevention of tobacco use among
adolescents should continue and, in addition to smoking, also include snus use. Those on a
non-academic school track, especially, should be identified and targeted early in their
school years. Health care personnel should be further educated to use effective methods in
helping smokers to quit. Cessation support should be targeted especially to the lower SEP
groups and those with high nicotine dependence and other behavioural risk factors.
Continuing tax and price increases would reduce inequalities in smoking by affecting the
lower SEP smokers more. Further limitations on the availability of tobacco could also be
initiated.
The Finnish population accepts strict tobacco control policies. More effective
enforcement of the current policies as well as introducing novel policies could be
recommended to curb the tobacco epidemic. Education about tobacco and nicotine
dependence and its treatment could be recommended, to non-smokers also, so that
attitudes towards societal support for smoking cessation would enjoy wider public
acceptance.
Last, further studies are required to examine the impact of tobacco control policies on
different aspects of tobacco use: initiation, maintenance and cessation. For example,
prospective cohort studies with a sufficient number of observations, and modelling
investigations on the effects of individual policy actions would be beneficial. A shared
characteristic of future studies should be a careful examination of the difference between
socioeconomic groups. Successfully implemented policy actions related to preventing and
decreasing tobacco use are pivotal in promoting public health and reducing health
inequalities in the future.
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APPENDIX 1 DETERMINATION OF SMOKING
STATUS VARIABLES IN SUB-STUDIES I-IV
APPENDIX 1a Determination of the smoking status, sub-study I, Health Behaviour and Health among the Finnish
Adult Population / Regional Health and Well-being Study.
Have you ever smoked at
least 100 times
Have you ever
(cigarettes, cigars,
a
b
c
Smoking status
smoked?
pipes)?
1
.
.
1
.
.
1
2
.
1
2
2
1
2
2
2
.
.
2
2
.
2
2
2
2
2
2
2
2
2
2
2
2
3
2
2
3
2
2
3
2
2
4
.
.
4
2
.
4
2
.
4
2
2
4
2
2
4
2
2
4
2
2
4
2
2
4
2
2
5
.
1
5
1
.
5
2
.
5
2
.
5
2
.
5
2
.
5
2
1
5
2
2
5
2
2
5
2
2
5
2
2
5
2
2
9
2
.
9
2
2
9
2
2
9
2
2
. = No data / Question skipped based on earlier answers.
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Have you ever smoked
daily at least one
d
year/how many years?
.
2
.
.
2
1
1
.
1
1
2
.
2
2
.
.
.
.
.
.
2
2
2
.
.
1
1
1
1
.
1
1
1
1
1
.
.
1
2

When was the last
time you
e
smoked?
1
1
1
1
1
.
.
2
1
2
2
3
3
4
7
5
7
5
6
7
5
6
7
.
.
3
4
5
7
.
3
4
5
6
7
.
.
.
.

a

: Smoking status values: 1= Daily smoker, 2= Occasional smoker, 3= Quitters 1–12 months ago, 4= Quitters over 1 year
ago, 5= Never smoker, 9= Incomplete data.

b
c

: Values 1= No, 2= Yes.

: Values 1= No, 2= Yes.

d

: Values 1= No, 2= Yes.
: Values 1= Today or yesterday, 2= 2 days–1 month ago', 3= '1 month–six months ago', 4= 'six months–one year ago',
5= 'one year–five years ago', 6= 'six years–ten years ago', 7= 'over ten years ago'.
e

APPENDIX 1b Determination of the smoking status, sub-study II, School Health Promotion Study.
How many cigarettes, pipefuls and cigars have
a
b
you smoked altogether?
Smoking status
4
1
4
2
1
3
2
3
2
3
3
3
1
4
2
4
2
4
3
4
. = No data / Question skipped based on earlier answers.
a

Which of the following alternatives best
c
describes your current smoking habits?
.
.
1
2
3
4
1
2
3
4

: Smoking status values: 1 = Daily smoker, 2 = Occasional smoker, 3 = Quitter, 4 = Never smoker.

b

: Values: 1 = None, 2 = Just one, 3 = About 2-50, 4 = More than 50.
: Values: 1: I smoke once a day or more often, 2 = I smoke once a week or more often, but not every day, 3 = I smoke
less often than once a week, 4 = I have quit smoking (temporarily or permanently).

c
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APPENDIX 1c Determination of the baseline (A) and the follow-up smoking status (B), substudy III, Health 2000 Survey and Health 2011 Survey.
A. BASELINE
Have you smoked at least
100 times during your life
Smoking
Have you ever smoked
time (cigarettes, cigars or
a
b
c
status
during your life time?
pipe tobacco)?
1
1
1
2
1
1
3
1
1
3
2
.
3
1
2
. = No data / Question skipped based on the response to earlier answers.

Do you smoke
nowadays
(cigarettes, cigars or
d
pipe)?
1
2
3
.
.

a

: Baseline smoking status values: 1 = Daily smoker, 2 = Occasional smoker, 3 = Non-smoker.

b

: Values: 1: Yes, 2 = No.

c

: 1 = Yes, 2 = No.

d

: Values: 1 = Daily, 2 = Occasionally, 3 = Not at all.

B. FOLLOW-UP
Smoking
Have you ever smoked
Do you smoke nowadays
a
b
c
status
during your life time?
(cigarettes, cigars or pipe)?
1
1
1
2
1
2
3
1
3
3
0
.
. = No data / Question skipped based on earlier answers.
a

: Follow-up smoking status values: 1 = Daily smoker, 2 = Occasional smoker, 3 = Non-smoker.

b

: Values: 0 = No, 1 = Yes.

c

: Values: 1 = Daily, 2 = Occasionally, 3 = Not at all.
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APPENDIX 1d Determination of the smoking status, sub-study IV, the National FINRISK Study.
Do you smoke
Have you during your
Have you ever smoked now
When was the
life smoked at least 100 regularly (almost every (cigarettes,
Smoking
Have you ever times (cigarettes, cigars day for at least a
last time you
cigars,
a
b
c
d
e
f
status
smoked?
smoked?
or pipefuls)?
year)?
pipefuls)?
0
1
.
.
.
.
0
2
1
.
.
.
0
.
1
.
.
.
0
2
2
1
.
.
0
.
2
1
0
2
.
1
0
.
.
1
0
2
.
1
0
.
.
1
9
2
2
1
1
1
3
2
2
1
2
1
3
2
2
1
2
2
3
2
2
1
2
3
3
2
2
1
2
4
9
2
2
1
3
2
2
2
2
1
3
3
1
2
2
1
3
4
9
2
2
1
3
.
2
2
2
1
.
3
9
2
2
1
.
.
4
2
2
2
1
1
4
2
2
2
1
2
9
2
2
2
1
4
4
2
2
2
1
.
3
2
2
2
2
1
3
2
2
2
2
2
3
2
2
2
2
3
3
2
2
2
2
4
9
2
2
2
3
2
2
2
2
2
3
3
1
2
2
2
3
4
9
2
2
2
3
.
4
2
2
.
1
1
3
2
2
.
2
1
3
2
2
.
2
3
1
2
2
.
3
4
. = No data / Question skipped based on earlier answers.
a
: Smoking status values: 0 = Never smokers, 1 = Former smoker, 2 = Recent quitter, 3 = Occasional smoker, 4 =
Current daily smoker, 9 = Other.
b

: Values: 1 = No, 2 = Yes.

c

: Values: 1 = No, 2 = Yes.

d

: Values: 1 = I have never smoked regularly, 2 = I have smoked regularly for (insert number) years.

e

: Values: 1 = Yes, daily, 2 = Yes, occasionally, 3 = Not at all.
: Values 1 = Yesterday or today, 2 = 2 days–1 month ago, 3 = 1 month–6 months ago, 4 = At least 6 months ago–over
10 years ago.
The answer to these cells does not affect the determination of smoking status.
f
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APPENDIX 2 TOBACCO CONTROL PROPOSITIONS
USED IN SUB-STUDY IV
Question number 49 on the National FINRISK Study 2012 survey questionnaire
In recent years, more and more restrictions have been placed on smoking in Finland. The following contains
propositions regarding smoking and its restrictions. Please mark on each line the alternative that best reflects your
views.
completely
disagree

somewhat
disagree

Smoking is accepted in society

□

□

neither
agree
nor
disagree
□

Workplaces are successfully smoke-free in Finland

□

□

□

Smokers take non-smokers into account when
smoking

□

□

It is difficult for minors to get tobacco products

□

Smoking restrictions are enforced sufficiently

□

Youth smoking must be restricted

somewhat
agree

completely
agree

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

Tobacco must be sold in fewer places

□

□

□

□

□

Health care personnel must be allowed to smoke
during working hours

□

□

□

□

□

Teachers must be allowed to smoke during working
hours

□

□

□

□

□

Smoking should not be allowed in any profession
during working hours

□

□

□

□

□

I like smoking

□

□

□

□

□

I like the smell of tobacco

□

□

□

□

□

Smoking on balconies should be forbidden by law

□

□

□

□

□

All smoking is not harmful

□

□

□

□

□

A non-smoker may get sick as a result of inhaling
tobacco smoke

□

□

□

□

□

The warning texts on cigarette packs are useful

□

□

□

□

□

Nicotine replacement therapy products are easy to get

□

□

□

□

□

Nicotine replacement products are too expensive

□

□

□

□

□

Society should support people who quit smoking after
getting sick from smoking

□

□

□

□

□

Society should support everyone who quits smoking

□

□

□

□

□

Smoking is a conscious choice, it is useless to blame
the tobacco industry

□

□

□

□

□

Smuggled tobacco is available around me

□

□

□

□

□

A person who quits smoking needs the support of
health care professionals

□

□

□

□

□

The main obstacle to quitting is insufficient information
about the hazards of smoking

□

□

□

□

□

The main obstacle to quitting is the unwillingness to
quit

□

□

□

□

□
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