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General introduction

GENERAL INTRODUCTION

Tobacco smoking is one of the biggest public health threats worldwide. To improve health on
a population level, it remains important to encourage smoking cessation. In this introduction,
the smoking epidemic in the Netherlands and the development and implementation of tobacco
control policies inthe Netherlands are discussed. Second, evidence on the current health burden
and societal cost of smoking is presented. Third, the process of smoking cessation and potential
ways to encourage smoking cessation are discussed. Finally, the objectives, data sources and
outline of this thesis are presented.
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Chapter 1

SMOKING EPIDEMIC AND DUTCH
TOBACCO CONTROL POLICIES

The cigarette epidemic model (Figure 1), developed by Alan Lopez, can be used to describe
the uptake and spread of cigarette smoking, the increase in smoking attributable deaths, the
decrease in smoking prevalence and the eventual decrease in smoking attributable deaths (1).
Based on the four phases of the cigarette epidemic model, the history of smoking and tobacco
controlin the Netherlands is described from 1950 onwards.
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Figure 1. The cigarette epidemic model (Source: Lopez et al. 1994) (1).

In the 1950s, the Netherlands was in phase Il of the cigarette epidemic model. Smoking
prevalence had increased sharply and had become a widespread habit in the Netherlands.
However, women were still lagging behind men. In 1958, 90% of Dutch males and 26% of Dutch
females smoked (2) (Figure 2). During this time, a significant increase in lung cancer patients
was observed. In 1954, the Dutch government solicited the Dutch Health Council toreview the
evidence on an association between smoking and lung cancer (3). This association was indeed
confirmed by the Health Council, but its members were divided on the matter of causality of this
association. To avoid negative reactions from the tobacco industry, and not wanting to concern
heavy smokers about the potential health consequences of their behaviour, the Health Council
restricted its recommendation to the advice that youth should not start smoking (3).
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During the following decades, phase |1l of the cigarette epidemic model started to commence
in the Netherlands. The health risks of tobacco use increasingly became public knowledge and
smoking prevalence slowly decreased among men. However, tobacco use increased among
women up till 42% in 1970 (4) (Figure 2). In these years, smoking attributable mortality among
males increased rapidly and it became clear that further action was needed to decrease smoking
and its harmful effects. Therefore, in 1975 the Dutch Health Council advised to implement a
comprehensive package of measures, including placing a ban on tobacco advertising, placing
health warnings on tobacco products, restricting smoking in public places, prohibiting smoking in
publictransport, restricting points of sale, prohibiting tobacco sales to minors, increasing taxes,
organizing mass media campaigns, and training health professionals to help their patients quit
smoking (5). However, this advice was not translated into regulation. During the following years,
tobacco regulation was not part of the political agenda. Smoking was seen as a personal choice.
The government only provided education on the harms of smoking and allowed the tobacco
industry to self-regulate its advertising.
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Figure 2. Trends in smoking prevalence in the Netherlands from 1958 to 2018 (4, 6).

Phase IV is marked by a more similar, declining smoking prevalence among men and women.
Furthermore, in this phase, tobacco control policies are implemented and social acceptability
of smoking decreases (1). In 1990, the first Tobacco Act came in place in the Netherlands. This
act prohibited smoking in buildings that are managed or subsidised by the government (7).
However, there were no sanctions since the government thought these to be too far-reaching.
After the implementation of the Tobacco Act, no changes in smoking rates were found. However,
social acceptability of smoking began to decline, which caused the demand for smoke-free laws
in private companies to grow. In 2001, the Stichting van de Arbeid (Dutch Labour Foundation)
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(STAR) published a recommendation for enterprises expressing that tobacco smoke not only
causes health problems but also negatively influences work productivity and might cause
friction between smokers and non-smokers (8). In 2002, the Tobacco Act was extended with a
partial smoking ban in the workplace (carried out from 2004, hospitality industry was exempt),
atobacco advertising ban, and a prohibition of tobacco sales to those under the age of 16 years.
Furthermore, sales taxes were increased and a large mass media campaign was implemented.
After this, the Dutch smoking prevalence started to decrease again (9) (Figure 2). Around this
time, a growing part of society regarded smoking as unhealthy, bothersome and irresponsible.
However, policy makers still preferred self-regulation of the tobacco industry, which allowed the
tobacco industry to prevent, attenuate or delay new tobacco control legislation (3).

From the 21 century, tobacco control increasingly became an international matter. In 2003,
the World Health Organisation’s Framework Convention on Tobacco Control (WHO FCTC) was
adopted by the World Health Assembly (10). The WHO FCTC came into force in 2005 and has
since become a widely embraced treaty(11). The Netherlands has ratified this treaty in 2005,
thereby committing itself to implement specific measures to decrease smoking prevalence (3).
Inorder to improve implementation of the FCTC, the WHO introduced the MPOWER package
in 2008. MPOWER stands for “Monitoring tobacco use and prevention policies”, “Protecting
people from tobacco smoke”, “Offering help to quit tobacco use”, “Warning about the dangers
of tobacco’, “Enforcing ban on tobacco advertising, promotion and sponsorship”, and “Raising
tobacco taxes” (11). These measures are quite similar to the advice the Dutch Health Council
provided in 1975. However, the Netherlands lagged behind other countries like England,
Ireland, France and Norway in the implementation of these measures, which hampered the
further decrease of smoking prevalence (3).

In the past decade, several tobacco control measures have been implemented in the
Netherlands. From 2011, with exception of 2012, smoking cessation support was reimbursed
by the mandatory healthcare insurance. Second, to protect hospitality industry workers from
the harms of second-hand tobacco smoking, from 2008 a partial smoking ban (meaning that
smoking was only allowed in separate smoking areas) in restaurants and bars has beenin place.
In 2014, this turned into a complete ban. Third, in 2014 the legal age to buy tobacco has been
increased towards 18 years. Fourth, in 2016 it became mandatory to place graphic pictorial
warning labels and the contact information of the national quit line on tobacco products (7).
Finally, in 2017 the parliament proposed a ban on the display of tobacco products at point of
sale (12). Recently, much attention in the field of tobacco control has been given towards the
aim of creating a smoke-free generation (“rookvrije generatie”). However, in 2016 the smoking
prevalence in the Netherlands was still 24.1% (13) (Figure 2).

14



General introduction

CURRENT HEALTH BURDEN
AND SOCIETAL COST OF SMOKING

During the past decades, smoking has been increasingly recognised as an unprecedented
population health problem. This is due to its negative influence on health status, work
productivity, social inequality and societal costs.

Health status

Tobacco use is one of the biggest public health threats and kills more than seven million
people yearly (14). Of these seven million deaths, more than six million are caused by
direct tobacco use and about 890,000 are caused by second-hand tobacco exposure (14).
In the Netherlands, smoking is responsible for 9.4% of the total burden of disease (15). In
2015, 20,000 people died from smoking associated diseases in the Netherlands (15). That
tobacco use causes lung cancer is well known. However, tobacco use causes many different
types of cancer, including lung cancer, mouth and throat cancer, leukaemia, stomach, liver,
kidney and colorectal cancer. Furthermore, smoking causes stroke, coronary heart disease,
chronic obstructive pulmonary disease (COPD), diabetes, blindness, asthma, rheumatoid
arthritis, and reduced fertility (16). Second-hand tobacco exposure has been causally linked
to respiratory symptoms, impaired lung function, respiratory illness, stroke, lung cancer,
coronary heart disease, sudden infant death syndrome, and low birth weight in new-borns
(16).

Work productivity

Throughits negative influence onhealth, smoking can affect work-related outcome measures,
such as sickness absenteeism (17-21), productivity at work (22, 23), presenteeism (21, 24),
and frequent smoking breaks (18, 24, 25). The health effects of smoking become more
prominent with older age. Therefore, smoking is also associated with a risk of work disability
and early retirement (26-28). It has been estimated that about 3% of all work disability
benefits can be attributed to smoking, a significant societal burden (29). A wide range of
studies have been performed to research the effect of smoking on work-related outcomes
(30). However, these studies are highly heterogeneous in terms of type and assessment of
outcome, measurement of smoking status, and study population (30). Therefore, there is
still some uncertainty in defining the impact of smoking for both employers and employees.
Additionally, few studies have looked into the effect of smoking cessation on work-related
outcome measures in employees (23, 31). Therefore, it remains unclear what the benefits
of encouraging smoking cessation are for employers.
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Social inequality

Tobacco use is one of the leading causes of health and social inequalities in Europe (32).
Inequalities in mortality from smoking-related conditions account for 22% of the overall
inequalities in death rate from any cause among men, and 6% among women (33). Therefore,
decreasing smoking prevalence is important to reduce social inequalities (13, 32, 34).

Most smokers start smoking and become addicted intheir youth (13), a period inlife characterised
by experimentation and difficulty with making deliberative choices. Low SEP (socioeconomic
position) individuals are especially vulnerable to smoking. They are more likely to smoke, start
smoking at a younger age, smoke more cigarettes and are less likely to quit (34-36). Since
people with alower SEP are more likely to smoke, they on average spend a larger share of their
household income on tobacco products, thereby having less money to spend on healthy food,
healthcare, education and housing, which, again, lowers their SEP (37). Furthermore, they are
less informed about health risks, are specifically targeted by tobacco advertising and are more
likely to live in social environments where smoking is the norm, such as families, friends, schools
and workplaces (38). For people of whom the majority of their family, friends and colleagues
consist of smokers, smoking has a social meaning of expressing identity and belonging (38).

Individuals with a lower SEP are more likely to have jobs in workplaces where being a smoker
and taking smoking breaks is socially acceptable (39). They are also more likely to be working
outdoors, where smoking at work might have fewer restrictions (39, 40). Spending most of
their time in pro-smoking social environments limits their exposure to non- and ex-smoker role
models and makes it difficult to avoid triggers to smoke. Furthermore, individuals with a low SEP
are more likely to work in occupations that could cause health impairments (41). Smoking recurs
in successive generations, with parents passing their disadvantages on to their children and
grandchildren (42). If smokers become ill, their families are faced with an increase in healthcare
expenditures and a loss of income, negatively influencing their SEP, which canturninto avicious
cycle (37).

Societal costs

Recently, two Dutch cost-benefit analyses were conducted to determine the potential benefits
of increasing smoking cessation rates from a societal point of view. One study determined the
total costs and benefits for a single calendar year (29) and another looked at all future costs and
benefits of tobacco control (43). They calculated that the net societal costs of smoking, consisting
of the years of life lost, and the disability adjusted life years lost, were 21.2 to 43.2 billion euros
yearly, which means that there is potential for a large societal gain in the Netherlands. These
costs were mainly caused by the higher healthcare expenses, productivity losses, years of life
lost due to premature death, and the years of healthy life lost due to poor health of smokers (29).
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More specifically, in the Netherlands, 2.4 billion euros were spent on healthcare for illnesses
caused by smoking (15), like cancer, COPD, cardiovascular diseases and diabetes in 2015. These
costswere 2.8% of the total national healthcare expenses (15). Decreasing smoking prevalence
would lead to a decrease in cost of smoking associated diseases. However, decreasing smoking
prevalence would also increase life expectancy and the prevalence of older age associated
diseases like dementia. The costs of productivity loss by smokers are estimated 4.6 to 12.5
billion euros yearly, depending on the scenario. Some of these costs, such as sickness absence,
lower productivity and smoking breaks are carried by the employer in the Netherlands.
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SMOKING CESSATION IN THE NETHERLANDS

In 2018, 22.4% of the Dutch adults reported being a smoker (44). Most smokers want to quit
smoking (45). In 2014, 5% of the Dutch smokers reported wanting to quit within the next
month, 18% within the next six months, 58% somewhere in the future, beyond six months, and
20% reported that they did not plan on quitting smoking (46). In 2017, 41% of the adult Dutch
smokers made a serious quit attempt (lasting for more than 24 hours). This percentage is higher
compared to 2014, 2015 and 2016. However, most quitters relapse eventually. Therefore, to
reduce smoking prevalence it is important to determine how smokers can be encouraged to
engage in a quit attempt, and remain abstinent afterwards.

Successful smoking cessation

Tobacco dependence has behavioural, cognitive, psychological and social elements, which makes
smoking cessation difficult. The chance of relapse is the highest right after the quit attempt and
decreases over time. Usually, being abstinent from smoking for one year is seen as a successful quit
attempt. In 2012, 4-10% of the smokers who attempted to quit in the previous year reported that
they refrained from smoking during the entire year (47). Quit success is generally higher for people
with lower levels of cigarette dependence (48), a higher self-efficacy (49), and for people who use
effective cessation support (47). Lower educated and older smokers are less likely to attempt to
quit smoking, and the stress experienced by lower SEP smokers makes quitting more difficult (44).
Smoking cessation support methods that are proven to be effective are, among others, self-help
interventions (50), physician advice (51), individual (52) and group behavioural therapy counselling
(53), telephone counselling (54), nicotine replacement therapy (55), and reimbursement of smoking
cessation support (56). These behavioural and pharmacological interventions can increase the
chance of quitting successfully from 24% up to more than 300% (14).

Making a quit attempt

The first step to reduce smoking prevalence is to encourage people to engage in a quit attempt.
The theory of planned behaviour (57) reasons that behaviour is influenced by attitude, social
norm, and self-efficacy. Applied to smoking cessation, attitudes are the positive evaluations
of quitting and negative evaluations of smoking, for example concerns about personal health
and the health of family members (48). Social norms are the evaluations of family, friends, co-
workers and other relevant social actors of quitting and smoking, such as advice from healthcare
professionals to quit or positive experiences from friends or family members who have quit
smoking. Self-efficacy is the belief of a smoker whether he or she will be able to successfully
quit smoking (48). Together, these factors influence the intention of a smoker to make a quit
attempt. Other potential behavioural determinants of smoking cessation are habit strength (58)
and identity (59). Therefore, to encourage smokers to engage in a quit attempt, these factors
need to be addressed.
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Encouraging smoking cessation

To further reduce smoking prevalence and its societal burden, encouraging smoking cessation
remains essential. Several studies have found that smoking cessation reduces all-cause mortality
(60, 61). For those who quit smoking early in their adult life, mortality decreases to the level
of a never smoker (60, 61). However, also those who quit smoking after the age of 45 years, or
even after 60 years, experience an increase in survival compared to sustained smokers (61).
Therefore, it is important to implement effective, accessible and acceptable interventions that
target all groups of smokers. Evaluating the effect of these policies on smoking cessation is
difficult, since smoking prevalence is already declining and the policies might also influence each
other. In the past years, several measures have been taken to encourage smoking cessation in
the Netherlands.

Smoke-free legislation has been associated with increases in numbers of calls to quit lines, quit
attempts, and reductions in cigarette consumptions (62-64). In the Netherlands, several types
of smoke-free legislation have been implemented, such as smoking bans at the workplace, in
the hospitality industry and in public spaces (12). The main goal of smoking bans is to protect
non-smokers from the harms of second-hand smoking (62). However, since these measures
can decrease the social acceptability of smoking, increase support for smoking regulation, and
reduce smoking opportunities and ques, smoke-free legislation has increasingly been used
to encourage people to quit smoking and to reduce relapse (63). However, the magitude and
duration of the effect of smoke-free legislation on smoking cessation have not been researched
before.

A Dutch policy aimed at encouraging smoking cessation is the reimbursement of smoking
cessation support via the obligatory healthcare insurance. This policy was introduced in 2011
and was associated with an increase in quit attempts and quit success (65). Furthermore,
the reimbursement policy was found to be cost-effective from a healthcare perspective (66).
However, the magitude and duration of the effect of reimbursement of smoking cessation
support on smoking cessation have not been researched before.

From 2014, the Netherlands has taken up the Stoptober campaign. Stoptober is a temporary
abstinence campaign that challenges smokers to quit smoking for 28 days in October.
Stoptober was first implemented in England in 2012. The campaign aims to create a positive
mass smoking cessation trigger and to develop a social movement that can support everyone
during the first 28 days of abstinence (67). A population-level evaluation of the 2012 edition
of the campaign in England found that national attempt-to-quit rates increased by 50%
(67). Based on an observed effect of 350,000 additional quit attempts in England, it was
suggested that Stoptober could have a large public health impact by leading to substantial
behaviour change. Due to these promising results, the Netherlands decided to implement
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the Stoptober intervention from 2014 onwards, with around 50,000 registered participants
eachyear. However, it is still unclear what the impact of Stoptober is on smoking cessation and
precursors of smoking cessation, and whether Stoptober functions according toits theoretical
working mechanisms.

20



General introduction

THESIS

The main objective of this thesis is to evaluate the potential effects of smoking cessation policies
and interventions at national and local levels, including occupational settings. Based on this
work, we aim to contribute to the development of smoking cessation services in national, local
and occupational settings. Specifically, the following research objectives will be addressed in
this thesis:

1. Toexamine the association of sustained smoking and smoking cessation with work-related
outcomes within working populations.

2. To evaluate the population-level effect of specific tobacco control policy measures on
precursors of smoking cessation within national populations.

3. Toevaluate the effects of the Stoptober campaign on encouraging smoking cessation among
participants.

Data sources

In this thesis, awide variety of data sources was used. The Study on Transitions in Employment,
Ability and Motivation in the Netherlands (STREAM) cohort (68) was used to describe the
association of sustained smoking and smoking cessation with work-related outcomes. STREAM
is aprospective cohort study consisting of a stratified sample of 15,118 Dutch persons aged 45
to 64 years (68). The cohort was developed in order to provide more insight into factors that
influence working until retirement in a healthy and productive manner (68).

Furthermore, to evaluate the population-level effect of smoke-free legislation in the hospitality
industry, the reimbursement of smoking cessation support, and the population-level effect of
the Stoptober campaign, we used Google Trends search query data. Data were collected on a
weekly basis from 2004, the year these data were first available, within the Netherlands, on the
search term “quit smoking” (e.g. “stoppen met roken”). The weekly time points allow for a detailed
analysis of the timing of potential effects of tobacco control policies.

To evaluate the effects of the Stoptober campaign, we collected quantitative and qualitative
data on the Dutch Stoptober campaign of 2016. Three surveys were distributed to individuals
who signed up as participants of the Stoptober campaign. Data were collected on demographic
characteristics, smoking behaviour and behavioural determinants of smoking cessation.
Furthermore, we conducted semi-structured interviews on experiences with smoking cessation
and the Stoptober campaign with participants shortly after the 2016 Stoptober program had
ended.

21
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Outline of this thesis

This thesis can be divided into three parts. The first part is about the relation between smoking,
smoking cessation and work-related outcomes. The relation between smoking and sickness
absenteeism was researched by conducting a systematic literature review and meta-analysis
of the available scientific literature on this topic (chapter 2) and a longitudinal analysis of the
relation of smoking and smoking cessation with sickness absenteeism, work productivity and
work ability among older employees (chapter 3).

The second part entails the population-level effect of several Dutch tobacco control policies
implemented in previous years. In chapter 4, Google Trends analyses are used to determine if
the introduction of smoking bans in restaurants and bars in 2008 and the reimbursement of
smoking cessation support in 2011 and 2013 encouraged people to consider to quit smoking.
Chapter 5 describes how Google Trends analyses were used to determine the influence of the
Stoptober campaign on contemplating smoking cessation from 2014 to 2016.

The third part of this thesis focuses on the evaluation of the Stoptober campaign. This
evaluation consists of a quantitative part, in which the effect of the Stoptober campaign on
smoking cessation and socio-cognitive determinants of smoking was researched (chapter 6),
and a qualitative part, in which the working mechanisms of the Stoptober campaign and the
experiences of its participants were investigated (chapter 7).

In chapter 8, the final chapter of this thesis, the main findings are summarised, clarified and

broughtinto perspective of the scientificliterature. Furthermore, the methodology is discussed
and implications for research and practice are deliberated.
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