QQ

Folkhdlsomyndigheten

PUBLIC HEALTH AGENCY OF SWEDEN

Knowledge about the harmful
effects of tobacco and nicotine
products

Report on a Government assignment




This title can be downloaded from: www.folkhalsomyndigheten.se/publications. Some titles may be
ordered as printed.

You are welcome to cite our texts, but please remember to state the source. Images, photographs and
illustrations are protected by copyright. In order to use them, permission must be given by the author.

© Public Health Agency of Sweden, Year 2024.

Article number: 24256



About this publication

This is a report on the Government assignment to compile and make the knowledge
on the various harmful effects of tobacco and nicotine products available. The
assignment was received by the Public Health Agency of Sweden, the National
Board of Health and Welfare and the Swedish Agency for Health and Technology
Assessment and Assessment of Social Services (SBU) on 24 March 2022
(52022/01825). According to the amendment to the assignment on 23 February
2023, the harmful effects of different types of products shall be described in
relation to each other, based on the authorities' compilation of available knowledge
(S2022/01825 in part).

In this report we have compiled the knowledge on the harmful effects of tobacco
and nicotine products with special reference to equity in health and the protection
of children and young people.

The primary target group for the report is the Government, but the knowledge may
also be useful for other actors working with issues related to tobacco and nicotine
at local, regional or national levels.

The work has been coordinated by the Public Health Agency of Sweden who has
had principal responsibility for creating the report. The assignment has been carried
out in collaboration with the National Board of Health and Welfare and SBU.
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HTP: Heated Tobacco Products

IHE: The Swedish Institute for Health Economics
COPD: Chronic Obstructive Pulmonary Disease
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Glossary

Snus (moist tobacco): Today there are different types of snus that vary in content
and in how the products are regulated. In this report, “snus” is the term used
regardless of what type it is.

Tobacco snus: used to describe snus containing tobacco and nicotine.

Nicotine pouches: used to describe snus that only contains nicotine.



Summary

This report is a compilation of existing knowledge about the harmful effects of
tobacco and nicotine products in terms of the extent of their use, the health risks
and the social costs. The harmful effects are described in relation to each other,
based on the scientific evidence.

An increasing number of people are using snus and e-
cigarettes

Tobacco smoking in the Swedish population has decreased since the 1980s, while
the use of snus has increased in recent years after having remained relatively
unchanged for some time. Among young people, the use of e-cigarettes and
nicotine pouches is increasing. At the same time, there are still many young people
who smoke tobacco. We can also see that people who use snus or e-cigarettes are
more likely to start smoking tobacco. Today there are significant differences in the
use of tobacco and nicotine in terms of, for example, gender, age and educational
level, and such disparities contribute to health inequalities in the population.

The scientific evidence concerning health risks varies

The compilation shows that the scientific evidence concerning the health risks of
using tobacco and nicotine products varies, depending on how long a product has
been on the market, the number of people using it and the amount of research
available.

Tobacco for smoking has a long history and there is strong scientific evidence that
smoking tobacco increases the risk of, e.g., cancer, cardiovascular disease, type 2
diabetes and complications during pregnancy. The evidence is more limited in the
case of other types of products. E-cigarettes have been used for a relatively short
period of time, and there is therefore a lack of knowledge regarding several
possible health risks, in particular long-term risks. However, short-term we can see
that their use may affect heart rhythm and blood pressure and impair blood vessel
function. The scientific evidence is also more limited regarding products that are
not widespread globally, such as snus. Available research suggests that use of
tobacco snus may increase the risk of high blood pressure, type 2 diabetes and
death following a heart attack or stroke. Using snus during pregnancy may increase
the risk of foetal or neonatal complications. There is an absence of scientific
evidence about nicotine pouches, but all tobacco and nicotine products contain
nicotine, which is acutely toxic and highly addictive.

The absence of studies, or that the available evidence is too uncertain to determine
whether there is an association or not, does not mean that risks can be ruled out. All
tobacco and nicotine products may result in addiction and entail health risks,
although tobacco smoking is linked to especially high levels of risk.



Limited knowledge about harmful effects on society

We lack an overall, comprehensive picture of the harmful effects of tobacco and
nicotine products at a societal level. Nor is there a current estimate of how many
people in Sweden become ill and die due to tobacco and nicotine use. There is
some evidence of the costs to society due to tobacco smoking, of which healthcare
resources constitute a significant portion.

Important to protect children and young people

It takes time to gather scientific evidence on health risks and for certain products
we therefore need to base our knowledge on information related to the harmful
substances included in these products. We should also take into account how the
use is developing, such as the increased use of e-cigarettes and nicotine pouches
among young people. Children and young people are especially vulnerable.
Addiction often develops at an early age, and young people who use e-cigarettes or
snus may eventually start smoking. We can see that a regulation of the tobacco and
nicotine products that is more similar to the legislation that exists for tobacco
smoking would reduce both accessibility and demand in a way that would
contribute to better protection for children and young people.
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Introduction

Inequality in health can be described as systematic differences in health between

groups with different socio-economic positions, expressed as, for example, level of
education, income or occupation (1). In 2018, the Swedish parliament, as part of its
framework for public health, adopted the goal of creating societal preconditions for
good and equitable health and to close avoidable health gaps within one generation.

People's lifestyle affects the risk of developing many of the illnesses that have the
greatest impact on the burden of disease in Sweden today: cardiovascular disease,
cancer, type 2 diabetes and chronic obstructive pulmonary disease (COPD) (3, 4).
The habits that primarily contribute to this disease burden are smoking, unhealthy
eating habits, alcohol use and insufficient physical activity, although other habits
also play a role (5). Individual room for action to choose a healthy lifestyle is
influenced by conditions in society, personal circumstances and living conditions
(6) (Figure 1).

Figure 1. Health determinants

societal faCtO;s

\iing conditjq ns

protection of children

Source: Dahlgren and Whitehead 1991 (6), further developed by the Public Health Agency of Sweden

The use of tobacco and nicotine products is affected by supply and demand,
attitudes to their use and the available cessation support. Use of these products can
be reduced, e.g., by increased prices (7), preventative interventions in schools (7),
distribution of information on the harmful effects of the products (7), and limiting
the use of added flavours (8, 9).

Tobacco and nicotine products in Sweden

Different types of tobacco and nicotine products are sold in Sweden. The products
have been on the market for varied lengths of time; some are meant to be smoked
while others are non-smokable. All tobacco products also contain nicotine.

11



Products for smoking

Tobacco products for smoking or where the method of use is similar to smoking
that are available on the market in Sweden include cigarettes, cigarillos, roll-your-
own tobacco, cigars, pipe tobacco, heated tobacco products (HTP) and water pipe
tobacco. In heated tobacco products, the tobacco is heated by a battery. A water
pipe is a product that can be used both with and without tobacco and nicotine
content in the smoked mass

Smoked nicotine products include electronic cigarettes (e-cigarettes) and water
pipe without tobacco in the smoked mass. E-cigarettes have been available on the
Swedish market since the 2010s and contains a smokeable liquid.

Non-smokeable products

Tobacco snus is a non-smokeable product. Tobacco snus is banned for sale in many
countries but can be sold in Sweden, Norway, Iceland and the USA. Nicotine
pouches is a new snus product, which was launched in Sweden in the mid-2010s.

Other tobacco-free nicotine products are also available on the market, such as
nicotine sprays and nicotine strips.

Regulation of tobacco and nicotine products

Regulation is an effective tool for reducing the supply of and demand for tobacco
and nicotine products, for example in terms of age control and ban on marketing
(7). Table 1 summarises the regulation of different tobacco and nicotine products in
Sweden (10, 11). Cigarettes and roll-your-own tobacco are the most regulated
products.

Table 1. An overall summary of how tobacco and nicotine products are regulated in Sweden

Regulations Cigarettes, Hookah Cigars, E-ciga- Heated Tobacco Tobacco
roll-your tobacco cigarillos, rettes tobacco snus, free
own etc. products chewing nicotine
tobacco tobacco, products

etc.

Age check Required Required Required Required Required Required Required

General Required Required Required Required Required Required Required

health

warning

Combined Required Required - = = = =

health

warning

Text warning Required Required Required - - - -

Information Required Required - = = = =

message

Smoking Required Required Required - - - -

cessation

information
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Regulations

Cigarettes,
roll-your
own
tobacco

Hookah
tobacco

Cigars,
cigarillos,
etc.

E-ciga-
rettes

Heated
tobacco
products

Tobacco
snus,
chewing
tobacco,
etc.

Tobacco
free
nicotine
products

Leaflet with
information
on, e.g.,
adverse
effects

Required

Advertising
targeted at
consumer (a)

Prohibited

Prohibited

Prohibited

Prohibited

Prohibited

Advertising
targeted at
young

consumers

Prohibited

Euphemistic
branding

Prohibited

Prohibited

Prohibited

Prohibited

Prohibited

Prohibited

Prohibited

Regulation of
nicotine
content (b)

Required

Required

Covered by
smoke free
environments

Prohibited

Prohibited

Prohibited

Prohibited

Prohibited

Additive
flavouring
that imparts
characterising
flavour

Prohibited

References to
additives or
scent

Prohibited

Prohibited

Prohibited

Prohibited

Application
for licence to
sell

Required

Required

Required

Required

Required

Notification of
sale

Required

Required

Labelling with
traceability
and security
features

Required

Required
from

20 May
2024

Required
from

20 May
2024

Required
from

20 May
2024

Required
from

20 May
2024

a.) Essentially a total consumer marketing ban, some consumer marketing at point of sale is permitted, the regulation
varies depending on the product.

b.) The nicotine level is regulated in manufactured cigarettes. The highest emission level is 1 mg of nicotine per

cigarette.

Broad-based and long-term collaborative interventions

The preventative work involves broad-based and long-term interventions in

collaboration between different actors at the international, national, regional and

local levels.
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Swedish tobacco and nicotine preventative work is based on several different
regulatory documents. At the international level, there is the World Health
Organization (WHO) Framework Convention on Tobacco Control, intended to
prevent the use of tobacco, with roughly 180 participating countries (12), and the
EU's Tobacco Products Directive concerning the manufacturing, presentation and
sale of tobacco and tobacco related products. The UN 2030 Agenda for Sustainable
Development (14) and the UN Convention on the Rights of the Child (Children’s
Convention) (15) are also important. At the national level, there are two
comprehensive regulatory documents: the national public health policy with its
eight target areas (2) and the Alcohol, Narcotics, Doping, Tobacco and Gambling
(ANDTYS) strategy 2022-2025 (16).

About the assignment

In March 2022, the Government commissioned the Public Health Agency of
Sweden, the National Board of Health and Welfare and SBU to compile and make
the knowledge on the harmful effects of various tobacco and nicotine products
available (S2022/01825). The content should be based on scientific foundation and
be presented in a consolidated and accessible way in line with the purpose of the
assignment. The assignment is coordinated by the Public Health Agency of
Sweden.

An amendment to the assignment in February 2023 stipulates that the harmful
effects of different products must also be described in relation to each other, based
on the agencies’ compilation of available knowledge (S2022/01825 partial). When
carrying out the assignment, Sweden’s obligations such as those under Article 5.3
of the WHO Framework Convention on Tobacco Control must be taken into
account.
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Aim and starting points

The aim of the assignment is to compile and present existing knowledge on the
harmful effects of tobacco and nicotine products and to describe these harmful
effects in relation to each other based on scientific evidence.

The use of tobacco and nicotine products may contribute to different types of
harmful effects for those that use them or are in some other way are exposed to
them. A person who uses a product may also be at an increased risk of using
another addictive product. Harmful effects of use may also be reflected in the
burden of disease and mortality and may lead to increased social costs. In this
report we include knowledge about:

e use of tobacco and nicotine products
o health risks associated with the use of tobacco and nicotine products
e associations between the use of different tobacco and nicotine products

o diseases of significance for the population's health status where the use of
tobacco and nicotine may be a contributing factor.

e social costs due to the use of tobacco and nicotine products.

Special attention is given to the protection of children and young people and to
equity in health.

Delimitations

The report is based on the following delimitations:

e We only describe harmful effects of tobacco and nicotine products that are
subject to legislation that existed when the assignment was given or had
already been proposed by the Government.

e Approved medical nicotine products are not included.

e Environmental impacts linked to manufacturing, transport and waste products

of tobacco and nicotine are not included.

e Research linked to commercial interests or other interests in the tobacco and
nicotine industry is not included, in accordance with Article 5.3 of the WHO
Framework Convention on Tobacco Control.
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Method

In this report, we present a compilation of the harmful effects of tobacco and
nicotine products with special reference to equity in health and the protection of
children and young people.

In line with the assignment, the compilation of harmful effects is primarily based
on current knowledge from participating agencies, but to provide a picture of the
state of knowledge that is as up to date as possible we have also surveyed,
primarily, any systematic literature reviews that have been produced. Appendix 1
contains more information on our work process.

However, for several products the scientific evidence is limited, and the state of
knowledge may change as new studies are published. It is important, when new
individual studies are produced, to review these together with previous research.
Therefore, it is important to continue to monitor and compile new research on
health risks.

Systematic literature reviews

A systematic literature review is a compilation of research on a specific
issue. It is based on a predefined method for searching for and selecting
scientific studies that meet certain criteria for relevance and quality. The
objective of a systematic literature review is to provide a picture of the
research in an area that is as comprehensive and reliable as possible.

For tobacco and nicotine use we use national surveys and registries that
continuously measure use and exposure in Sweden. Data on care related to tobacco
and nicotine use and the prevalence of tobacco and nicotine related diagnoses and
diseases are primarily based on the National Board of Health and Welfare's
national data sources.

The Public Health Agency of Sweden has coordinated the work and has had the
principal responsibility for creating this report. SBU has contributed by providing
the results from its report on links between snus (moist tobacco), e-cigarettes and
tobacco smoking (17). In addition, SBU has assisted the Public Health Agency of
Sweden by providing an overall assessment of the reviews that have been included
in the supplementary mapping of literature (Appendix 1). The National Board of
Health and Welfare has contributed by compiling current knowledge on care
related to tobacco and nicotine use and the prevalence of tobacco and nicotine
related diagnoses and diseases (appendix 2), and data on the use of tobacco during
pregnancy.
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Use of tobacco and nicotine products

In this chapter we describe the use of tobacco and nicotine products in Sweden.
Who and how many the users of the products are, and how the use has developed
over time, helps provide a picture of the harmful effects of these products.

Tobacco smoking has been decreasing for some
considerable time.

The proportion of people who smoke tobacco daily has long been decreasing
among both women and men (18, 19). In 2022, 6 percent of the population aged
16-84 stated that they smoke every day. Occasional smoking is almost as common
as daily smoking (18).

The proportion of pregnant women stating, at registration for maternity care, that
they smoke daily has been decreasing since the early 2000s and was just over 3
percent in 2021 (20).

There are still many young people who smoke

In the 16-29 age group, 4 percent state that they smoke daily. Just over 8 percent
smoke sometimes, which is higher than in older age groups (18).

In the second year of upper-secondary school, 20 percent smoke daily, almost daily
or occasionally. This proportion has been decreasing since 2012, but a small
increase was observed in 2022 compared to the previous year. In year 9 of the
compulsory school, 9 percent of students smoke (21).

Big differences in daily smoking between different groups

Although daily tobacco smoking has decreased, there are still obvious differences
between groups. For example, daily smoking is nearly five times as common
among people with compulsory school education compared with those with a post-
secondary education (18). Differences can also be noted among young people from
different social groups. A smoking debut at or before the age of 13 and more
regular smoking are more common among students of lower socio-economic status
(22).

The use of snus has increased in the last few years

In Sweden, 20 percent of men and 7 percent of women aged 16-84 report using
snus every day. In the last few years, the use of snus has increased, after having
long remained relatively unchanged (18).

Snus (moist tobacco) is primarily used by men, and most people who use snus do it
every day. The use of nicotine pouches is different, with roughly the same
proportion women as men. Daily use and occasional use are roughly equally
common.
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The proportion of pregnant women stating, at registration for maternity care, that
they use snus was approximately 1 percent in 2021 and has remained relatively
unchanged since the early 2000s (20).

Biggest increase in the use of snus is among young girls

Results of several surveys show that the use of snus among children and young
people is on the increase, especially among girls. The proportion using snus on a
daily basis long remained at 5 percent but has increased in recent years and in 2022
it was 12 percent among women in the 16-29 age group (18).

In 2018, 6 percent of girls in the second year of upper-secondary school reported
using snus compared to 22 percent in 2022 (figure 2) (21). Among 15-year-olds, 27
percent of girls and 31 percent of boys had tried snus at some point in 2021/2022.
This was an increase compared to four years earlier when the proportions were 7
and 20 percent respectively (23). The biggest increase was found among girls. Snus
has also been tried by an increased proportion of 13-year-olds (23).

Figure 2. The proportion (percentage) of girls and boys in the second year of upper-
secondary school who use snus (daily/almost daily or occasionally) in the period of 2012-
2022, divided by gender.

—4—Total == Girls == Boys

35 4

30 -

25 -

Percentage

T T T T T T T T T T 1
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Source: CAN's national school survey.

Many young people use nicotine pouches

More women than men in the 16-29 age group use nicotine pouches: 18 and 12
percent, respectively, in 2022 (18). In 2022, just over 20 percent of students in year
9 of the compulsory school and 40 percent in the second year of upper-secondary
school reported having tried nicotine pouches at some point, of which roughly half
had done it in the past month. This was an increase compared to the previous year.
For a third of the girls and a quarter of the boys, nicotine pouches were the first
tobacco and nicotine product that they had used.
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Differences in the use of snus in the population

Considerably more men than women use snus. There are also differences in the use
of snus between different social groups. The highest percentage can be found
among people with upper-secondary education, compared to people with a
compulsory school education and post-secondary education.

The use of e-cigarettes is increasing among children and
young people

In 2022, 2 percent of the population aged 16-84 reported using e-cigarettes, of
whom a quarter were using them daily. Use is approximately as common among
women as it is among men (18).

Results of several surveys show that the use of e-cigarettes is on the increase
among children and young people, and especially among girls. Among young
women aged 16-29, an increase of 2 percent in 2021 to 8 percent in 2022 can be
seen (18). Among men in the same age group, the percentage has increased from 2
to 5 percent.

Furthermore, an increase can be seen in the proportion of students in year 9 and in
the second year of upper-secondary school that report having used e-cigarettes at
some point, following a previous decrease during a couple of years. In year 9, 20
percent of students have used e-cigarettes in the last month, as have 24 percent of
students in the second year of upper-secondary school (21). Among 13-year-olds,
as well, many have tried e-cigarettes: 18 percent of girls and 15 percent of boys
(23).

Combined use is common

In 2022, 19 percent of women and 31 percent of men reported using some type of
tobacco or nicotine product, either every day or occasionally. It is common to use
more than one product. For example, among individuals who smoke 18 percent of
women and 34 percent of men also use snus (18). Among individuals using snus,
18 percent of women and 15 percent of men also smoke.

It is also common to combine the use of alcohol, cannabis and tobacco and nicotine
products. Risky consumption of alcohol and cannabis is more common among
individuals using tobacco and nicotine products than among those who do not use
such products (24).

About the data sources

This chapter is based on surveys and registers that continuously collect
self-reported data on the use of and exposure to tobacco and nicotine
products in Sweden (18-25). We generally have a good picture of the
use and development over time, although all products and all social
groups are not equally well represented in national surveys.
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Health risks associated with the use of
tobacco and nicotine products

In this chapter we summarise health risks linked to the use of tobacco and nicotine
products. We start by describing the health risks associated with each product.
Following this, we describe cases of poisoning from tobacco and nicotine products.

Health risks associated with nicotine

All tobacco and nicotine products contain nicotine, which is acutely toxic and
highly addictive. Nicotine dependence is characterised by continued use of
products containing nicotine and withdrawal symptoms when quitting. The risk of
nicotine dependence is affected, among other things, by the level of nicotine and
how it is delivered.

A great deal of research on the effects of nicotine explores how nicotine affects
underlying mechanisms in the body that may increase the risk of developing
diseases. Nicotine stimulates receptors in many organs and tissues in the body and
may for example affect the regulation of the nervous system and the cardiovascular
system. This research is largely based on cell and animal studies.

Individuals who are exposed to nicotine run a short-term risk of being affected
through impaired blood vessel functions as well as an increase in heart rate and
blood pressure. In the long run, these cardiovascular effects may contribute to an
increased risk of cardiovascular disease.

Nicotine during pregnancy may entail risks for the woman, the foetus and the
newborn child.

There scientific evidence based on studies of humans is limited, mostly due to
methodological limitations of the ability to isolate the effects of nicotine in tobacco
and nicotine products. For more information on long-term health risks, we
therefore refer to the sections on health risks associated with each individual
product.

About the scientific evidence

The chapter on health risks and nicotine is based on one report from the
US Health Department (26) and one from the Norwegian Institute of
Public Health (27). We have not identified any systematic reviews
published after these two reports (Appendix 1).

This research is largely based on cell and animal studies. Therefore, the
knowledge from studies on humans as well as of the long-term health
risks of nicotine, is limited.
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Health risks associated with tobacco for smoking

There are different types of tobacco products for smoking, such as cigarettes,
cigarillos, roll-your-own tobacco, cigars, pipe tobacco, heated tobacco products
and water pipe tobacco. The smoke is harmful to health and may contain metals
such as cadmium, lead and mercury but also many other harmful particles,
substances and chemicals like cyanide, arsenic, aldehydes, polycyclic aromatic
hydrocarbons and nitrosamines.

Respiratory disease

Tobacco smoking damages tissues and cells in airways and lungs and increases the
risk of both acute respiratory problems and long-term problems such as coughing,
excess mucus production and dyspnoea. Tobacco smoking is one of the major
causes of COPD. Individuals with asthma who smoke are at risk of making their
condition worse.

Cardiovascular disease and type 2 diabetes

Tobacco smoking has a negative effect on the cardiovascular system and increases
the likelihood of developing hypertension or suffering a myocardial infarction or a
stroke. Tobacco smoking also speeds up the development of atherosclerosis, which
in turn increases the risk of developing cardiovascular disease. There is also an
increased risk of type 2 diabetes, which is a known risk factor for cardiovascular
disease.

Cancer

Tobacco smoking is the primary cause of lung cancer, and it also increases the
likelihood of many other forms of cancers, such as cancer of the oesophagus,
stomach, colon and rectum, bladder, kidneys and pancreas. Individuals who
continue to smoke after they have been diagnosed with cancer are at higher risk of
premature death due to their cancer, but also due to other causes, in comparison
with those who do not smoke. Quitting smoking improves the prognosis for
individuals with cancer.

Mortality

Tobacco smoking increases the likelihood of premature death, regardless of the
cause, compared to individuals who do not smoke.

Risks during pregnancy and for the newborn child

Tobacco smoking during pregnancy increases the likelihood of miscarriage, ectopic
pregnancy and stillbirth. Furthermore, there is an increased risk of complications
for the newborn child, such as certain congenital malformations (e.g., cleft palate),
impaired lung function and low birth weight. There is also an increased risk of
sudden infant death syndrome during the first year of age.
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Passive tobacco smoking indoors

Individuals who do not smoke but who are exposed to tobacco smoke indoors are
at higher risk of coronary disease (for example myocardial infarction) and lung
cancer compared to individuals who are not exposed to such passive smoking.
Children are especially vulnerable, and research has demonstrated an increased risk
of respiratory problems and impaired lung function and asthma in children who are
exposed to tobacco smoke in their environment during childhood.

About the scientific evidence

This section is based on a report from the US Health Department on
health risks associated with tobacco smoking, published in 2014 (26).
Systematic reviews that were published more recently are in line with
the results of this report (Appendix 1).

Research on tobacco smoking has been conducted during a long period
of time and in many countries and the knowledge about health risks is
therefore good. The scientific evidence is largely based on studies about
cigarettes.

Health risks associated with snus (moist tobacco)

There are different types of snus with different content. Apart from nicotine,
tobacco snus may contain metals and other harmful substances and chemicals such
as volatile organic compounds, polycyclic aromatic hydrocarbons and
nitrosamines. Nicotine pouches often contain plant fibres with added nicotine and
different flavours (28). The nicotine level in both tobacco snus and nicotine
pouches may vary between different products.

Since the content of snus varies between different countries, we choose to focus on
health risks associated with snus used in Sweden. The information is based on what
is known about tobacco snus, since there is yet a lack of knowledge regarding the
health risks of nicotine pouches.

Cardiovascular disease

Using snus may affect the cardiovascular system by increasing the blood pressure
and reducing the ability of the blood vessels to widen. However, it has not been
established if there is a connection between using snus and suffering a myocardial
infarction or stroke. On the other hand, individuals who use snus are at higher risk
of dying within the first 24 hours after a myocardial infarction, compared to
individuals who do not use snus. They also appear to be at higher risk of dying
following a stroke, at a follow-up time of on average 17 years.

Type 2 diabetes

Type 2 diabetes is a known risk factor for cardiovascular disease, and individuals
who use snus may be at higher risk of developing type 2 diabetes compared with
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those who do not use snus. This increased risk can primarily be observed when the
consumption exceeds four standard snus boxes per week.

Cancer

The association between using snus and cancer is not entirely unambiguous. Some
studies indicate an increased risk of specific forms of cancer, such as rectal cancer.
No increased risk has been observed for other forms of cancer, or the scientific
evidence is too uncertain for a conclusion to be drawn about a possible association.
However, individuals who use snus appear to be at higher risk of dying following a
cancer diagnosis in comparison with individuals who do not use snus. This applies
both to cancer-specific mortality and mortality from other causes.

Risks during pregnancy and for the newborn child

Using snus during pregnancy may increase the risk of complications such as
premature birth or foetal death. Using snus during pregnancy may also lead to
problems with the newborn child’s breathing regulation.

Non-malignant changes in the oral cavity

Using snus may increase the risk of changes in the mucosa of the tongue as well as
gum injuries where the snus has been placed.

About the scientific evidence

This section is based on a systematic review of the health risks
associated with tobacco snus by the Norwegian Institute of Public
Health (27). The review included studies from the Nordic countries
published up until March 2018. We have not identified any systematic
reviews published after the review by the Norwegian Institute of Public
Health (Appendix 1).

Generally, the studies on snus only include males, and as a result there
is a certain lack of knowledge about how the use of snus affects
women's health, for example in terms of cancer and cardiovascular
disease.

Health risks associated with e-cigarettes

The content of e-cigarette liquids can differ and apart from nicotine in varying
concentrations the liquid may contain solvents, preservatives and various
flavouring agents. Several substances that are harmful to health have been found in
the liquids and the vapour, such as aluminium, lead and other metals, but also
harmful particles, substances and chemicals such as aldehyde, polycyclic aromatic
hydrocarbons and nitrosamines.
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Short-term effects

Most studies on health risks associated with e-cigarettes that have been published
so far have examined short-term effects. Among other things, the research focuses
on the e-cigarettes’ toxicity and effects on underlying mechanisms in the body that
may increase the risk of diseases. For example, studies show that the use of e-
cigarettes may cause arrhythmia, impair blood vessel function and temporarily
increase blood pressure and heart rate. In the long run, this may contribute to an
increased risk of cardiovascular disease. Studies also indicate that the use of e-
cigarettes may irritate the airways and aggravate asthma symptoms.

Long-term health risks

Research on the long-term health risks of e-cigarettes is still very limited. The
reason for this is that the products have not been in use very long and several years
of research are needed to investigate long-tern effects. Hence, we still do not know
whether e-cigarettes may increase the risk of cancer, cardiovascular disease and
pulmonary disease. Also, there is still insufficient scientific evidence on the
association between the use of e-cigarettes during pregnancy and possible
complications for the woman, the foetus and the newborn child. Nor has the impact
on the health of individuals who are exposed to the vapour from e-cigarettes been
established.

About the scientific evidence

This section is based on a compilation of 90 systematic reviews on
health risks associated with e-cigarettes published up until November
2021 (29). Systematic literature reviews published more recently agree
with the results from this report (Appendix 1).

E-cigarettes are available in many different types and forms, and the
contents of the e-cigarette liquid may differ between products. This
makes it more difficult to draw any general conclusions about health
risks.

Tobacco and nicotine product poisoning

Tobacco and nicotine products may cause poisoning. Assessment of the risk of
poisoning due to an intake of or exposure to tobacco and nicotine products mostly
depends, on the type of product, its route of administration and its nicotine level.

Poisoning incidents

In 2021, the Swedish Poisons Information Centre received 1,480 enquiries
regarding tobacco and nicotine products. Most of those calls concerned snus. Calls
about poisoning incidents connected to the consumption of snus have increased
over the last decade, and consumption of snus is one of the most common reasons
for calls that involve children (30).

24



Risks of acute poisoning

The nicotine in snus is absorbed from the oral and gastric mucosa. Consuming snus
may cause symptoms such as vomiting, cold sweats, lethargy and heart palpitations
(30).

The nicotine in e-cigarette liquid is absorbed through the oral and gastric mucosa.
Absorption of e-cigarette liquid containing nicotine may quickly cause symptoms
in the form of vomiting, cold sweats, lethargy and heart palpitations. In serious
cases, cramps and altered heart rate, blood pressure and breathing may also occur.
There have also been cases of deaths. Direct contact with the e-cigarette liquid may
cause damage to eyes and skin. The nicotine may also be absorbed through the skin
(30).

If tobacco for smoking, such as cigarettes, is consumed, this does not necessarily
lead to poisoning as the nicotine is not absorbed to such a large extent. The most
common symptoms in children are nausea and vomiting (30).

Use of a water pipe may cause carbon monoxide poisoning. Symptoms include
nausea, headache, vomiting and in serious cases, unconsciousness. In addition to
the acute risk of carbon monoxide inhalation there is also a risk of neurological
damage (30).
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Associations between e-cigarettes, snus
and tobacco smoking

In this chapter, we describe possible associations between the use of e-cigarettes or
snus and the use of smoking tobacco. Research on e-cigarettes comes from
different parts of the world, while studies on snus are limited to Nordic countries.

Associations between e-cigarettes and tobacco smoking in
non-smoking individuals

Over time, people who use e-cigarettes more frequently start smoking tobacco than
people who do not use e-cigarettes. The quality of evidence is moderate, which
means that it is likely that there is an association. The association is stronger for
individuals under the age of 18, but it is possible that it also exists among adults. It
is also likely that among individuals who use e-cigarettes, more will eventually
develop a current use of smoking tobacco compared to individuals who do not use
e-cigarettes.

Associations between snus and tobacco smoking in non-
smoking individuals

Over time, people who use snus more frequently start smoking tobacco than people
who do not use snus. The quality of evidence is low, which means that it is possible
that there is an association. There are not enough studies to draw any conclusions
on whether there is an association between the use of snus and a current use of
smoking tobacco.

Change in smoking habits in individuals who already smoke

For individuals who smoke tobacco and who have also started to use snus or e-
cigarettes, it is not possible to draw any conclusions on whether there is an
association with changed smoking habits. This applies to any type of change, both
increased or reduced smoking of tobacco or quitting smoking altogether. In terms
of e-cigarettes, this is due to inconsistent study results. Regarding snus, there are
not enough studies to determine whether there is an association or not.

About the scientific evidence

This chapter is based on a systematic review by the SBU (17). The
review includes studies published up until November 2019. It is not
possible to determine whether the associations that have been found
are causal or if the behaviours are connected due to shared underlying
factors. Systematic reviews concerning the association between e-
cigarettes and tobacco smoking published after 2019 are in line with the
results from the SBU (Appendix 1). We have not identified any more
recent systematic reviews about snus and tobacco smoking.
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Diseases and the use of tobacco and
nicotine

In this chapter, we describe the incidence and prevalence of some diseases in
Sweden for which there is an association between the f tobacco and nicotine use
and increased risk of disease. These are diseases that affect the global health status
of the population. These diseases are unequally distributed across the Swedish
population. The information is primarily based on the National Board of Health
and Welfare's national data sources (Appendix 2).

Cardiovascular disease and type 2 diabetes

Tobacco smoking increases the risk of developing myocardial infarction, stroke
and hypertension. Smoking also increases the risk of type 2 diabetes, which is a
known risk factor for cardiovascular disease. Using snus may also affect the
cardiovascular system by an acute increase in blood pressure and by reducing the
ability of the blood vessels to widen. Using snus may also result in increased
mortality following a myocardial infarction or stroke. The use of e-cigarettes may
lead to increased blood pressure and heart rate as well as impaired blood vessel
function.

In 2021, 298 per 100,000 inhabitants suffered a myocardial infarction and 59 per
100,000 inhabitants died from it. It is more common for men to suffer a myocardial
infarction than it is for women, and men generally have a higher mortality rate.
Individuals with no more than a compulsory school education also show higher
mortality rates after a myocardial infarction than those with higher levels of
education.

In 2021, 338 per 100,000 inhabitants suffered a stroke. Approximately 5,900
people died from a stroke. Stroke is more common among men than among women
and among people with no more than a compulsory school education (31).

The number of patients with hypertension who were treated in hospital and
specialised outpatient care in 2021 was 283 per 100,000 inhabitants.

In the same year, 383 per 100,000 inhabitants were treated for type 2 diabetes in
hospital and specialised outpatient care.

Lung cancer

Tobacco smoking is the principal cause of lung cancer. In 2021, 45 women and 35
men per 100,000 inhabitants were diagnosed with lung cancer. The number of
women diagnosed has increased since the 1970s but dropped somewhat in 2019-
2021. The number of men diagnosed has decreased somewhat since the mid-1970s.
Lung cancer was the type of cancer causing the highest number of deaths among
women in 2021. Lung cancer is more common among people with a compulsory
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school education than among those who have an upper-secondary or post-
secondary education.

Chronic obstructive pulmonary disease (COPD)

Tobacco smoking is one of the principal causes of COPD. In 2021, 169 patients
with COPD were treated in hospital and specialised outpatient care per 100,000
inhabitants. The number of deaths was 23 per 100,000 inhabitants. The number of
deaths has decreased since around 2017.

Premature death

Tobacco smoking increases the risk of premature death, irrespective of cause. In
2021, 9,974 individuals died prematurely (deaths between the ages of 15 and 64 are
defined as premature). Such deaths are more common among men than among
women, and among people with a compulsory school or an upper-secondary
education compared with those with a post-secondary education (32).

Current estimates are lacking

There are no current estimates of how many people fall ill and die as a result of
tobacco and nicotine use in Sweden. In 2014, the National Board of Health and
Welfare published a report on the number of people estimated to fall ill and die
annually as a result of tobacco smoking based on the period 2010-2012 (33), but
this report needs to be updated.
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Social costs of tobacco and nicotine use

The social costs of smoking-related morbidity in Sweden were estimated at SEK
31.5 billion in 2015, according to a report by the Swedish Institute for Health
Economics (IHE) (34). The biggest cost item was lost market output, estimated at
SEK 16.3 billion, or 52 percent of the total cost. Healthcare costs were estimated at
SEK 9.9 billion (32 percent), lost domestic work at SEK 3.3 billion (10 percent),
and costs of informal care at SEK 2.0 billion (6 percent). The three smoking related
diseases generating the highest total costs resulting from smoking were lung
cancer, ischemic heart disease and COPD.

Limited knowledge about costs

There are no health-economic estimates regarding the use of other tobacco and
nicotine products in Sweden. Likewise, there are limitations to the estimates of the
costs of smoking related morbidity, e.g., due to incomplete data about various
levels of care, about the cost of drugs, and about lost domestic work due to illness.
For example, IHE discusses the lack of national primary care data, something that
the National Board of Health and Welfare also highlights in its reports within the
framework of this commission and other Government commissions (20; Appendix
2).
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Overall picture of harmful effects

In this section we provide an overall picture of the harmful effects of the products,
current state of knowledge and our conclusions. Tobacco and nicotine products
may cause harmful effects in different ways. Their use may entail health risks and
affect public health through an increased burden of disease and mortality rate and
may also increase social costs. The extent of the harmful effects is affected by
matters such as how the product is used and how this use develops.

Table 2 summarises the use and health risks of tobacco and nicotine products, in
relation to each other.

Table 2. Summary of the use and health risks of tobacco and nicotine products

Area Smoking Snus (moist Nicotine E-cigarettes
tobacco tobacco) pouches

Development of Decreasing Increasing Increasing among  Increasing among

use young people young people

Association with - Yes Lack of scientific Yes

tobacco smoking evidence

Addictive Yes Yes Yes Yes

Cardiovascular

Increased risk of

Increased risk of

Lack of scientific

Impact on heart

disease most hypertension evidence rhythm, blood
cardiovascular pressure and
diseases blood vessels

Cancer Increased risk of Increased risk of Lack of scientific Lack of scientific

several forms of
cancer

some forms of
cancer

evidence

evidence

Type 2 diabetes

Increased risk

Increased risk

Lack of scientific

Lack of scientific

evidence evidence
Pulmonary diseases  Increased risk of Lack of scientific Lack of scientific Aggravates
pulmonary evidence evidence asthma
diseases
Risks during Increased risk of Increased risk of Lack of scientific Lack of scientific
pregnancy miscarriage, stillbirth, evidence evidence
stillbirth, low birth  premature birth
weight and and problems
sudden infant with the
death syndrome breathing
regulation of
new-borns
Mortality Increased risk of Increased risk of Lack of scientific Lack of scientific

premature death

death following a
stroke,
myocardial
infarction and
certain cancer
diagnoses

evidence

evidence

Use and development

Tobacco smoking has long been on the decrease in the population, while the use of
snus has increased in recent years after having remained relatively stable for a long

30



period. Use of e-cigarettes and nicotine pouches is increasing among young people.
At the same time, many young people still use smoking tobacco. Individuals who
use snus or e-cigarettes, are also more likely to initiate tobacco smoking.

Health risks

Common to all tobacco and nicotine products is that they contain nicotine, which is
acutely toxic and highly addictive. In the short term, nicotine can impair blood
vessel functions, raise blood pressure and increase the heart rate — which may in
the longer term contribute to an increased risk of cardiovascular disease. Nicotine
during pregnancy may carry risks for both the woman and the child. Products
containing nicotine may also cause poisoning.

Tobacco smoking increases the risk of several cancers, cardiovascular diseases,
type 2 diabetes and pulmonary diseases. There is also an increased risk of
premature death. Smoking during pregnancy increases the risk of several
complications for both the woman and the child.

Use of tobacco snus may increase the risk of temporary hypertension, type 2
diabetes and certain forms of cancer. The use of tobacco snus may also contribute
to an increased risk of death following a myocardial infarction, stroke and certain
cancer diagnoses. As with smoking, using snus during pregnancy entails risks to
the woman and the child. There is a lack of scientific evidence on the health risks
associated with using nicotine pouches.

Similarly to the health risks associated with nicotine, using e-cigarettes may cause
arrhythmia, impair blood vessel function and increase heart rate and blood
pressure, thus contributing to an increased risk of cardiovascular disease. Use of e-
cigarettes may also irritate the airways and aggravate problems with asthma. There
is a lack of scientific evidence concerning long-term use of e-cigarettes.

The scientific evidence about health risks varies

The level of scientific evidence about the health risks associated with different
types of tobacco and nicotine products varies, e.g., depending on how long a type
of product has been on the market, how many people are using it and how much
research has been carried out.

Tobacco for smoking has long been in use and extensive research has been carried
out over many years. Because of this, there is strong scientific evidence that
tobacco smoking increases the risk of several diseases. For other types of products,
the scientific evidence is more limited. E-cigarettes have been used during a
relatively short period of time and there is therefore a lack of scientific evidence
regarding several possible health risks, in particular long-term ones. The scientific
evidence is also more limited regarding products that are not widespread globally,
such as snus.
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However, a lack of studies, or that the available research is too uncertain to
determine whether there is an association or not, , does not mean that certain risks
can be ruled out . All tobacco and nicotine products may lead to addiction and
entail health risks, although tobacco smoking is associated with particularly great
risks.

Limited knowledge about harmful effects on society

There are no current estimates of how many people fall ill and die as a result of
tobacco and nicotine use in Sweden. The estimates that are available are based on
data on tobacco smoking from 2010 to 2012 (33) and need to be updated. There are
no estimates for other types of tobacco and nicotine use in Sweden. Furthermore,
there is no consolidated and comprehensive picture of the use of societal resources
related to tobacco and nicotine use, where healthcare resources represent a
considerable portion. For example, we do not have national register data on
primary health care interventions in cases of tobacco and nicotine use.

Children and young people are especially vulnerable

Children and young people are especially vulnerable. Addiction often develops at a
young age and young people who use e-cigarettes or snus may also eventually start
smoking. Children are also a particularly vulnerable group in terms of nicotine
poisoning. The use of newer nicotine products such as nicotine pouches and e-
cigarettes is most common among young people and the use is increasing. Many
girls use nicotine pouches, a group that previously did not use snus to any great
extent. At the same time, many young people continue to use smoking tobacco.

Impact on equity in health

The objective of the Swedish public health policy is to create social conditions for
good and equitable health throughout the population. Today there are large
differences in tobacco and nicotine use in terms of gender and education, and these
differences contribute to health inequalities. For example, lung cancer and
cardiovascular disease are more common among individuals with less education.

We should use existing knowledge as a starting point

Our compilation shows that it takes time to build up scientific evidence about
health risks associated with tobacco and nicotine products, both because research
itself takes time and because it may take a long time for diseases to develop after a
potentially harmful exposure. Although there is a lack of scientific evidence about
some types of products, we must apply what we already know about the harmful
substances included in these products. For example, knowledge of the health risks
associated with nicotine can be used to assess the risks of nicotine pouches. We
should also take into account how the use is changing. The increase in the use of
snus and e-cigarettes among young people shows that these products attract groups
that we seek to protect through health promoting and preventative work.
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Important to protect children and young people through
equivalent regulation

One of the main reasons for the decrease of tobacco smoking in Sweden is the
long-term tobacco-preventative work carried out in collaboration between multiple
actors. Several measures within tobacco policy intended to decrease the use of
these products, have also been implemented. At present, the regulation is different
for different types of products, e.g., in terms of ban on marketing, prohibition of
flavouring and regulation of nicotine levels (Table 1). A regulation of tobacco and
nicotine products that is more similar to the protective legislation that exists for
tobacco smoking would reduce the accessibility and demand in a way that would
contribute to better protection of children and young people.
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Appendices

Appendix 1: Supplementary mapping of systematic literature reviews

Appendix 2: Care associated with tobacco and nicotine use and the prevalence of
tobacco and nicotine related diagnoses and diseases. The appendix has been
produced by the National Board of Health and Welfare and can be read here:
https://www.socialstyrelsen.se/globalassets/sharepoint-
dokument/artikelkatalog/ovrigt/2023-6-8658.pdf

Website of the National Board of Health and Welfare, with scientific evidence,
advice and regulations on alcohol, narcotics, doping, tobacco and gambling

ANDTS - alcohol, narcotics, doping, tobacco and gambling - the National Board of
Health and Welfare
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https://www.socialstyrelsen.se/globalassets/sharepoint-dokument/artikelkatalog/ovrigt/2023-6-8658.pdf
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