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Abstract

Background: It is well known that smoking has serious health effects. Despite public health initiatives to discourage
smoking initiation and encourage smoking cessation, overall smoking rates have been constant for years and 17 million

people currently smoke in Germany.

Purpose: This study aims to characterize barriers preventing adult smokers in Germany from quitting cigarette
smoking and assessing the general motivation to quit smoking cigarettes. This approach allowed to probe for

correlations between quit motivation, barriers, smoking behaviors and smokers’ characteristics.

Materials and methods: Computer-assisted web interviews were conducted with 1,000 smokers aged 19 years and
older in Germany between May and June 2021. Quotas on age, gender and federal state were used to ensure the
respondent profile was representative for the smokers in Germany. Data on demographics, smoking behavior, quit

attempts perceptions and usage of alternatives to cigarettes were collected.

Key Findings: The majority of smokers in Germany (54 %) report that they are not motivated to stop smoking
cigarettes. Barriers and motivations to quit smoking cigarettes differed and allowed a distinction in subgroups of
smokers. The most prominent subgroups constitute smokers over 50 years of age and smokers of disadvantaged
socioeconomic status (education and income). Only 29 % of smokers in Germany intend to stop smoking and only 3 %

of them plan to stop smoking in the following month.

Conclusion: Smokers cannot be considered as a homogeneous group of people, their motivation to stop smoking
differs, which requires a differentiated approach towards them in order to be able to successfully move adult smokers
away from cigarettes, the most harmful way of tobacco and nicotine consumption. Inclusive interventions based on the

Tobacco Harm Reduction principle could prove useful, especially for smokers that do not quit smoking cigarettes.

Introduction
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In Germany, approximately 17 million women and men currently smoke cigarettes, with an overall smoking prevalence of
30.9 %, as of December 2021 [']. It is well known that smoking has serious health effects, and 127.000 persons per year
die from smoking related diseases in Germany 2. Nevertheless, smoking prevalence in Germany has remained
unchanged for the last five years [']. This is likely linked to the fact that the majority of smokers in Germany no longer
engage in serious quit attempts [1] [°!. The ongoing German Survey on Smoking Behavior (DEBRA) recently found that 89
% of smokers in Germany had not made a serious attempt to quit smoking in the past twelve months [*!, a striking
observation, considering that for many smokers it may take 30 or more quit attempts before being successful [°!. The

overall long-term abstinence rate of smokers attempting to quit smoking cigarettes is only 3 %-6 % (61,

For adult smokers who would otherwise continue to smoke, the complete switch to science-based, smoke-free
alternatives, such as e-cigarettes or heated tobacco products, although not risk free, could be a better choice [”]. Switching
to better alternatives presupposes the availability of information, a key aspect for a consumer-based decision [EI19110],
Physicians and medical professionals are the most important source of information for smokers (111, However, they
themselves state to experience information gaps with regards to smoking and smoke-free alternatives. The availability of
information for the relative harm of nicotine in Germany is often outdated and one-sided. Therefore, the misconception of
the relative harm of nicotine could be one reason why smokers refrain from choosing smoke-free alternatives, which still

contain nicotine.

While the DEBRA-study provides a representative, bi-monthly look at patterns and trends of smoking and quitting in
Germany, it does not investigate the exact nature of barriers or motivations for quitting smoking cigarettes or continued
smoking cigarettes, respectively. This study assesses the overall level of motivation to quit smoking cigarettes among
adult smokers in Germany, as well as specific barriers currently preventing them from quitting cigarette smoking. Results

are matched with socio-economic features. The perception of the relative risk of nicotine was also probed.

While behavioral therapy combined with pharmacotherapy is one approved measure to assist smokers in quitting
smoking ['2], harm reduction [2] measures (like the acceptance of scientifically substantiated smoke-free alternatives for
adult smokers who do not quit smoking cigarettes altogether) could even accelerate the discontinuation of cigarette

smoking.
[1] Kotz et al. define a “serious quit attempt” as an attempt to quit with the intention to never smoke again

[2] "The principle of harm reduction in the context of nicotine dependence argues that because most of the harmfulness of
smoking is based not on nicotine but on other constituents of tobacco smoke, the health and life expectancy of current
smokers could be significantly improved by encouraging as many of them as possible to switch to a smokeless source of

nicotine."- Royal College of Physicians, 2016

Methodology

The survey was conducted in Germany from 25" May to 4™ June 2021. During this period a sample of 1,000 respondents
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completed the survey (n=1,000). The fieldwork was conducted by Gesellschaft fiir Konsumforschung — GfK.

Respondents consisted of adults aged 19 years and older who smoked at least one cigarette per day. Pregnant and
breast-feeding women, individuals affiliated with the tobacco industry and its retail businesses, individuals employed by
market research and public relations institutions and journalists were excluded. Respondents were recruited from two
online panels (Bilendi/Clint) and interviewed via Computer Aided Web Interviews (CAWI). The questionnaire consisted of

27 closed-ended questions and one open-ended question.

Data collection included socio-demographic and socio-economic characteristics as well as tobacco and nicotine product
use behavior. In addition, questions were asked about gender (male/female), education, occupation, living conditions,
household income, living area, quitting barriers and motivation and about previous attempts to quit smoking cigarettes,
including the tools chosen and the respondents’ perceptions of these tools. To keep the costs manageable for determining
the household income, the number of persons in a household was not weighted according to their need, deviating from the

recommendation from the Organization for Economic Cooperation and Development (OECD).

For measuring the quit smoking motivation we used a modified version of the “Motivation zum Rauchstopp Skala” (MRS),
a validated German version of The Motivation to Stop Scale (MTSS) ['3l. Our adaption consisted of leaving out question
No. 5 (/ want to quit smoking cigarettes and hope to do so in the near futuré and adding additional two questions (
definitely want to quit and aim to within the next 12 months; | definitely want to quit and aim to within the next 6

months). Additional covariates were probed relating to cigarette smoking habits and quit attempts, correlated to socio-

demographic and socio-economic characteristics.

Characteristics of the German smoker population were determined as follows: Distribution of the smokers within the
German population was described previously, including the covariates gender, age and German state affiliation ['4]. To
closely match the German smoker population in a n=1,000 sample size, according to age, gender and German federal
state affiliation quotas were defined for selecting the respondents within this study (SUPPL 1). Initially, we chose the
following age groups: 18-24; 25-39; 40-64; 65+ years. However, during the study, we changed the age profile of the
groups to generate a more balanced profile among the various age groups. The initially chosen age groups concentrated

the majority of respondents (47.9 %) within the age group 40-64 years (see SUPPL 1).

Results

Study Population

Demographic distribution is depicted in Tab. 1. with regards to gender, age and income. Distribution on gender matches
the German smoker population, with the known smoking prevalences of 32 % for males and 25 % for females ['#I['%]. Due
to the subsequent changes in grouping the age groups our sample deviates slightly from the estimated age groups of
German smoker population [, Younger adult smokers (19-34) and smokers between 50-64 years are slightly

overrepresented in our sample, while smokers between 35-49 and above 65 years are underrepresented. Previous
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studies have determined the income of German adult smokers ['4]. We subdivided the income groups at a finer granularity
as depicted in Tab. 1. For all income groups we notice minor deviations, resulting in a slight overrepresentation of in the
income group with 1.000 € or less and 1.000-1.999 € income. On the other hand, smokers with an income of 2.000 € and

above were underrepresented. 6.8% did not answer the question.

Tab. 1: Demographics of the study population. Data are presented as unweighted

percentages.
n Study population German smoker
(n=1,000) population
Male 56% 56,9%
Gender
Female 44% 43.1%
19-34 30,4% 27,7%
35-49 23,3% 28,95%
Age
50-64 34,9% 26,7%
65+ 11,4% 16,65%
Below 750 € 4,9%

9,4% (<1.000 €)
750-999 € 7,3%

1.000-1.499 € 13,2%
25,9% (1.001 —2.000€)
1.500-1.999 € 14,2%

Income permonth , 55059996  22.4%
49,1% (2.001 — 4.000 €)
3.0003.999€  187%

4.000 € and

12,5% 15,6% (>4.001 €)
more

No statement 6,8%

Overall motivation to quit smoking cigarettes among smokers in Germany

The overall motivation to quit smoking cigarettes among smokers in Germany is low: 54% of smokers responded that they
did not want to quit smoking cigarettes (Fig. 1). Although 17 % want to quit in principle, they do not yet know when they

will try. Additional 11 % want to quit at all costs, but have not thought about when. Even among the 29 % who want to stop
smoking and have set a timeframe, the plan is rarely concrete: only 3 % of them are planning to quit smoking cigarettes in

the next month.

Our results are in line with previous research. According to the DEBRA study, about 61 % of all smokers currently do not

want to quit smoking cigarettes |31,

Qeios ID: N507Y2.3 - https://doi.org/10.32388/N507Y2.3 4/18



Q Qeios, CC-BY 4.0 - Article, July 15, 2022

o 28 | definitively want to quit...

11
6
B B -

| don't want to quit | know | should quit, Desire, but have not hbut have not thought and aim to within the and aim to within the and aim to within the and aim to within the

smoking but | don't have any  thought about when about when next 12 months next 6 months next 3 months next month
desire
v v
54. 29.
Don't want to quit/without desire definitively want to quit

n=1,000 smokers 19+

© GfK

Fig. 1: The majority of smokers do not want to quit smoking cigarettes. Original Survey Question (Q1): Which of the following statements is
most likely to apply to you when it comes to quit smoking cigarettes? (all numbers in %). Smokers were given eight statements to choose from, as

indicated

Correlates of quit smoking motivation

In order to query why a majority of smokers in Germany are currently not motivated to quit smoking cigarettes, we asked

the smokers about their individual motivations and barriers and correlated answers with individual characteristics.

Based on their response patterns, three groups of smokers can be identified who are particularly unmotivated to quit

smoking cigarettes:

Smokers middle-aged and older

More than 60 % of smokers over 50 years of age are not interested in quitting cigarette smokingKig. 2), with this number
rising to 64 % among smokers aged 65 and above. These age groups thus differ considerably from the average of 54 %
and from smokers aged 19 to 49, with a value of 47-48 %. Smokers aged 50 and above have fewer quit attempts than

those under 50 years of age - both in the past twelve months (0.9 vs. 1.3-1.4) and overall (2.0-2.2 vs. 2.8-3.0). They also

have a higher average daily cigarette consumption than younger smokers (16-18 vs. 13-16).
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Fig. 2: Motivation to quit smoking in correlation to age. Smokers were given eight statements to choose from, as indicated. Responses were
grouped according to age. Original Survey Question (Q1): Which of the following statements is most likely to apply to you when it comes to quitting
smoking cigarettes? Bottom lines: Average number of serious quitting attempts in total and over the last 12 months, as well as average daily

cigarette consumption as indicated.

Socioeconomically disadvantaged smokers

The proportion of smokers without previous (serious) quit attempts and without quit motivation is correlated with both
income and education. Smokers in the lowest income group, i.e. below 750 € monthly income, are more than twice as
likely not having attempted to quit smoking cigarettes ever, as smokers in the highest income group, i.e. 4.000+ € (43 %
vs. 16 %) (Fig. 3A). They also have lower proportion of smokers without quit smoking motivation (63 % vs. 44 %) Fig.
3C). The percentage of smokers without attempts to quit smoking cigarettes decreases with educational attainment (31 %
among lowest attainment vs. 20 % among highest attainment, without quitting smoking attempts) (Fig. 3B). A similar
correlation can be observed between the educational attainment and the proportion of smokers without motivation to quit

smoking (61 % among lowest attainment vs. 48 %, among highest attainment) (Fig. 3D).
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Fig. 3: Lower socioeconomic status correlates with fewer quit smoking cigarettes attempts and lower quit cigarette smoking motivation.
Responses were grouped either according to the monthly gross income or according to the educational background. A-B) Proportion of smokers
without attempts to quit cigarette smoking ever, i.e. answering “None” to the question: “How many serious attempts to quit smoking cigarettes have
you started?”C-D) Proportion of smokers without quit cigarette smoking motivation, i.e. answering ,| do not want to quit smoking“ or ,| know | should

quit, but | do not have any desire to“ when asked to choose among various statements the one that best describes their motivation to quit smoking.

Discouraged smokers

19% of all smokers, a subset of the 54 % of smokers currently unwilling to quit smoking cigarettes, appear to be
particularly difficult to motivate. We termed them “discouraged smokers” (data not shown), as they display at least one of
three characteristics, per our definition: (a) stated to have more than three previous serious attempts to quit smoking
cigarettes, or (b) agreed to statement that previous serious quit attempts were unsuccessful or (c) worried they would fail
again. In comparison to all other smokers in our study the group of “discouraged smokers” displays a relatively higher

familiarity with NRTs which bears testimony to what could be considered “learned failure” (data not shown).

Which smokers are motivated to quit smoking?

By far the greatest overall motivators for quitting cigarette smoking are "saving money" (73 %) and "feeling better about
my health" (71 %). All motivators are cited significantly more often by smokers who state that they want to quit smoking,
i.e. 63 % of the smokers, who do not intend to quit smoking cigarettes mention “feeling better about my health”, whereas

81 % of smokers, intending to quit smoking cigarettes are motivated by this motivator.

The group of smokers determined to quit smoking cigarettes (29 % of all smokersFig. 1) can also be identified by other
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characteristics. Younger smokers in particular seem to be even more amenable to quitting cigarette smoking. 34 % of
smokers aged 19 to 34 were “definitely” considering quitting cigarette smoking, compared to 22 % in the 65+ age group
(Fig. 2). Smokers who definitely wanted to quit smoking cigarettes (29 %,Fig. 1) had a higher average level of education
(30 % with a university education vs. 19 % among all respondents), are more likely to work full-time (57 % vs. 49 %

among all respondents) and have a higher income (average monthly income 2.679€ vs. 2.520€ among all respondents).

What keeps smokers from quitting cigarette smoking?

Quitting cigarette smoking is difficult, but the reality is that millions of smokers successfully quit smoking every yeat'’]. In
the process of quitting cigarette smoking smokers are confronted with barriers. When asking an open question about
barriers, the most frequently cited barrier to quitting cigarette smoking is the aspect of "enjoyment of smoking". 21 % of all
smokers, especially older smokers (data not shown), cite this as a barrier to quitting cigarette smoking (Fig. 4). The lack of
readiness to quit smoking is mentioned by 19 % of smokers, whereas the aspect of "addiction" or the "physical craving for

nicotine" is mentioned by 15 %.

Top 10 Mentions
| like to smoke/ | like it/ | belong to me/ | don't mind that | smoke/ | am not _ 21
interested in quitting/ | don't want to quit
The will is missing/ I'm not ready for it/ can't do it _ 19
The addiction/ nicotine addiction/ craving for cigarettes is too great/
rect: I s TOPS
addiction is too great/ dependence
Stress/ stress at work/ everyday stress/ | smoke a cigarette when I'm
‘ K
stressed/ | smoke when I'm stressed
Habit/ | need it to coffee, alcohol/ belongs to certain habits _ 13
Enjoyment of tobacco/ enjoy/ likes the taste/ tastes good _ 8

Too many smokers in the vicinity/ colleagues smoke, partner smokes _ 6

Calms the nerves/ helps me to be calmer, more relaxed _ 5

Do not feel like - 4
Fear of gaining weight - 3

n=1,000 smokers 19+
© GfK
Fig. 4: Barriers to quitting smoking. Original Survey Question (Q5): Why haven't you quit smoking cigarettes yet? What prevents you from doing

s0? Please describe your answer as detailed as possible (open-ended question; all numbers in %).

Similarly, smokers report “stress” and "habits" by 13 % each, "taste" by 8 % and "smokers in the environment" by 6 % as

barriers that have so far prevented them from quitting smoking cigarettes.

Smokers between the ages of 19 and 34 find it difficult to quit smoking cigarettes, primarily because of the social
components of smoking (data not shown). 42 % of them answered that being with other smokers in their environment is a

major barrier to quitting cigarette smoking (vs. over 65: < 8 %). 29 % fear that quitting smoking will cause them to miss out
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not shown). However, despite different barriers young smokers are more often motivated to quit smoking cigarettes (Fig.

2).

Looking at the barriers for quitting cigarette smoking by level of motivation to quit, smokers who do not want to quit

smoking mention the barrier "l like smoking" (62 %) by far the most (Fig. 5). On the other hand, this barrier is mentioned

by only 37 % of smokers who definitely want to quit. ,| like to smoke* appears characteristic as a barrier of smokers

without motivation to quit smoking.

Don't want to quit
(26% of all smokers, n=259)

Should quit, but no desire
(28% of all smokers, n=275)

Little desire to quit
(17% of all smokers, n=174)

Definitely want to quit
(29% of all smokers, n=292)

| like to smoke

| like to smoke

It is difficult for me to break habits
and rituals

I
N

It is difficult for me to break habits
and rituals

46

Don't want to give up smoking / do
not want to limit myself

l
=

It is difficult for me to break habits
and rituals

I
W

| like to smoke

I
N

| can't keep it up / | don't have
enough discipline

I
o

Many smoking people in my
environment

l
o

| can't keep it up / | don't have
enough discipline

w
0

n=1,000 smokers 19+

I have not found a good strategy yet

| like to smoke

w
~

© GfK

Fig. 5: Barriers to quitting smoking cigarettes by level of quit motivation. Barriers for quitting cigarette smoking, top three mentions. Original

Survey Question (Q6): From your point of view, what are crucial obstacles and difficulties that prevent you from quitting smoking cigarettes? (all

numbers in %)

Dialogue with physicians

Smokers who talk to physicians about quitting smoking are more frequently motivated to quit smoking cigarettes Fig. 6).

When smokers talk to physicians about quitting smoking cigarettes (Fig. 9A), they are much more specific in their plans

(6 % vs. 1 % with a specific plan to quit smoking in the next month) and are less likely to say they do not want to quit

smoking cigarettes at all (22 % vs. 33 %). In addition, this group is more likely to show serious past quit attempts (44 %

vs. 26 %). The situation is similar for discussions initiated by physicians (Fig. 6B): Smokers are more specific in their

plans (8 % vs. 4 %, want to quit in the next three months) and less reluctant to quit smoking (19 % vs. 27 %).

Qeios ID: N507Y2.3

- https://doi.org/10.32388/N507Y2.3

9/18



Q Qeios, CC-BY 4.0 - Article, July 15, 2022

A B

Talks with physicians, smokers initiated Talks with physicians, physicians initiated

Smokers who have had a conversation with their physician about quitting

) 5 abere Smokers who have had a conversation with their physician about quitting
smoking on their own initiative....

smoking at the physician's initiative....
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0

» Have had a higher number of quit attempts, both within the past 12 > Have had a higher number of quit attempts, both within the past 12
months (1.4 vs. 0.8) and overall (2.9 vs. 2.1) months (1.6 vs. 1,0) and overall (3.2 vs. 2_3)'

» More likely to want to quit within the next 3 months (8% vs. 4%), and less

© GfK

Fig. 6: Support from physicians increases the motivation to quit smoking. Smokers who would approach their physician about quitting
smoking (A) and smokers who were approached by their physician about quitting smoking (B) displayed differences in comparison to smokers who

would never confront their physician or were never confronted by their physician about the habit.

Nicotine replacement therapies and consumption alternatives to cigarettes

Medications available in pharmacies, such as nicotine replacement products, have been shown to support smokers to quit
cigarette smoking cigarettes ['8]. 41 % of the smokers in our survey state they have not tried nicotine patches but would
consider them in the future (vs. 36 % who would not try) (Fig. 7). Nicotine patches thus appear more widely accepted than
other pharmaceutical smoking cessation products. Despite this level of acceptance, 54 % of the smokers in our study are

not motivated to quit smoking (Fig. 1).

There is now a growing body of scientific evidence that smoke-free products such as e-cigarettes, heated tobacco
products and nicotine pouches are significantly less harmful alternatives to continued smoking. Nevertheless, most
smokers continue to smoke cigarettes, the most harmful form of nicotine consumption, and show little motivation to

change this in the near future (Fig. 1).

E-cigarettes stand out with a relatively high level of acceptance among smokers in our sample (36 % have already tried
them and would do so again), also compared to other smoke-free alternatives (Fig. 7). The level of acceptance for other
offers, including self-help books, courses, hypnosis and advice by certified coaches, appears similar to that of

pharmaceutical cessation aids, but lower than that of e-cigarettes as a smoke-free alternative to continued smoking.
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Fig. 7: Perception of smoking cessation aids as well as smoke-free alternatives to the cigarette. Original Survey Question (Q9): What stop

smoking aids and alternatives to cigarettes have you already tried / would you be open to try? (all numbers in %)

Little knowledge about the relative harmfulness of nicotine

Although most of the products listed inFig. 7 are available in Germany, only few smokers use aids from pharmacies or
switch to smoke-free consumption alternatives. Depending on the product type, between 32 % and 61 % of respondents
state they would not try nicotine-containing cessation aids or alternatives to continued smoking (Fig. 7, black bars). The
underlying reason could be widespread misconceptions of the relative harmfulness of nicotine. Nicotine, though addictive
and not risk-free, is not the primary cause of smoking-related diseases. It is the harmful and potentially harmful
constituents —not nicotine— that causes serious disease and death in tobacco users, including fatal lung diseases, like
chronic obstructive pulmonary disease (COPD) and cancer ['9]. Nearly half of all smokers (48 %) in our study perceive
nicotine as the primary cause of smoking related diseases in cigarettes and alternatives such as e-cigarettes (Fig. 8).
More than a quarter (26 %) of smokers are unsure about answering this question. Only 16 % correctly agree with the

statement that nicotine is not the primary cause of smoking-related diseases (Fig. 8).
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Fig. 8: Misperception of nicotine health risks. Smokers were asked to agree or disagree with the indicated statement. Original Survey Question

(Q13): Please indicate whether you agree or disagree with the following statement (all numbers in %).

This means 84 % of smokers are misinformed about the relative health risk of nicotine.

This high degree of misinformation about the relative harmfulness of nicotine might act as a barrier to using nicotine-
containing smoking cessation products from pharmacies [2°! or scientifically substantiated smoke-free alternatives [2'],

such as e-cigarettes or tobacco heaters.

Given these barriers, the question arises if smokers would take other steps to reduce the risk of developing smoking-
related diseases.

Smoke-free products as an alternative to continued smoking

Reducing cigarette consumption has been recommended as a method to reduce harm for those unwilling to quit smoking
cigarettes altogether [22]. Aimost half of the smokers currently unwilling to quit smoking cigarettes would like to reduce

their consumption. A total of 24 % of all respondents belong to this group (data not shown).
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Fig. 9: Desire to reduce cigarette consumption. Smokers who do not want to quit smoking or do not have the desire to quit smoking, here
grouped by age, were asked about their intentions to reduce cigarette consumption. Original Survey Question (Q5): To what extent do you agree

with the statement: | don’t want to quit smoking, but | want to smoke fewer cigarettes and reduce my consumption.

Of the middle-aged and older smokers (35-65+) who do not intend to quit smoking cigarettes almost half (44-48 %) of the
respondents agreed with the statement that they want to reduce their consumption (Fig. 9). This group of smokers, in
particular, can only be motivated to quit smoking cigarettes to a very small extent (Fig. 2). As there is no safe level of
smoking cigarettes 1231241251 the group of smokers intending to reduce their consumption could significantly reduce
exposure to harmful and potentially harmful constituents, by switching to scientifically substantiated smoke-free

alternatives.

However, only about 31 % of the smokers feel well informed about smoke-free alternatives (data not shown). Only 34 to
38 % of smokers who say they do not want to quit smoking are "very familiar" or "fairly familiar" with e-cigarettes.
Therefore, it seems unlikely that they will consider e-cigarettes as an alternative to continued smoking — even though this

could go along with a reduction in exposure to harmful and potentially harmful constituents.

Discussion

The present study among 1,000 smokers on motivations and barriers for quitting cigarette smoking is one of the largest of
its kind in Germany to date [25127]. Our results provide possible explanations for why the prevalence of smoking in

Germany has been stagnating for years.

Most German smokers in our study (54 %) are not motivated to quit smoking cigarettes Fig. 1). Among the minority of
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smokers who want to quit smoking cigarettes (29 %), quit plans are rarely specific; only 3 % plan to quit smoking in the

next month (Fig. 1).

Our results suggest that smokers in Germany are not a homogeneous group. Their lack of motivation to quit cigarette
smoking differs, which requires differentiated approaches towards them in order to be able to successfully move adult
smokers away from cigarettes, the most harmful way of nicotine consumption. Smokers from disadvantaged
socioeconomic status show a particularly low motivation to quit. These findings for Germany contradict previous
international observations whereby success rates of smoking cessation attempts differed between socioeconomic groups,
while the motivation to quit smoking or the number of quit attempts did not [281(29130]_ Others had found a higher
socioeconomic status to increase quit attempts and overall smoking cessation motivation 232 These apparent
inconsistencies have previously been explained by covariates like ethnicity and differing social norms around smoking 32,

which were not collected in our survey.

Smokers over 50 years of age also display a particularly low motivation to quit. They are particularly likely to cite

"enjoyment of smoking" as a primary barrier to quitting and are unwilling to change their routines (data not shown).

Interestingly, both of these groups, older smokers and those with disadvantaged socioeconomic status, share limited
health literacy [°3. Whether limited health literacy correlates with smoking parameters measured here (consumption

behavior, motivation to stop smoking, perception) could be the subject of further studies.

A group of discouraged smokers was identified within the group of smokers unwilling to quit. Considering the size of this
group, 19 % of all smokers in our survey, future research should attempt to characterize this group in more detail. Our
analysis (data not shown) suggests that discouraged smokers are more familiar with NRTSs, likely reflecting their higher
number of previous quit attempts. Given that these attempts failed, discouraged smokers might be more resistant to
quitting smoking cigarettes and could thus profit from information about scientifically substantiated smoke-free

alternatives.

Smokers who are not motivated to quit, and therefore continue to smoke cigarettes, frequently cite enjoyment aspects of
smoking cigarettes (‘I like to smoke”) as a quit barrier. When guideline-based methods to quit smoking cigarettes falil,
these smokers could benefit from complementary measures, including tobacco harm reduction. The complete switch to
smoke-free and less harmful alternatives — such as e-cigarettes, heated tobacco products or nicotine pouches — would
represent a lower exposure to the toxicants from cigarette smoke, especially for smokers who cite enjoyment aspects

("like to smoke") as a barrier and therefore do not quit smoking tobacco altogether.

A role for vaping products in supporting smokers to abandon cigarette smoking was recently confirmed in a Public Health
England evidence review, stating that the success rates are comparable with or higher than licensed medication

alone [341135], For smokers who are not motivated to quit smoking cigarettes, the daily use of e-cigarettes led to eightfold
increased discontinuation rates [%6]. However, the acceptance of e-cigarettes remains low!'!, which might be caused by
widespread misperceptions of the relative harmfulness of nicotine. 48% of smokers wrongly believe that nicotine is the

primary cause of smoking-related diseases (Fig. 8).
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A similar result was also shown in the survey by theFederal Institute for Risk Assessment (BfR), according to which 61 %
of all smokers surveyed assessed the health risk of e-cigarettes as "equally high", "rather higher" or "much higher" than

that of cigarettes [°71.

Physicians are viewed as the most important source of health-related information for smokers in Germany!''l. Smokers
who talk to physicians have a higher motivation to quit smoking cigarettes (Fig. 9). However, more than 50 % have not
made a serious quit attempt. In the light of these findings, scientifically substantiated smoke-free alternatives could prove
advantageous for smokers who would otherwise continue to smoke. Surveys show that medical professionals are often
insufficiently informed about smoke-free alternatives [*¢! and the role of nicotine [*%]. Science-based education of
healthcare professionals and an impartial debate about scientifically substantiated smoke-free alternatives and tobacco

harm reduction could therefore complement existing measures to reduce the detrimental effects of smoking.

In summary, our results suggest that the mere appeal to quit smoking is unlikely to overcome quit smoking barriers in the
vast majority of smokers. Future measures to sustainably reduce smoking prevalence in Germany should take these
findings into account. Education of smokers should address the role of tobacco combustion as the primary cause of
smoking-related diseases, misperceptions about nicotine and smoke-free alternatives to continued smoking. To quit
smoking cigarettes is always the best option for current smokers. For those adult smokers, who would otherwise continue
to smoke, switching to scientifically substantiated smoke-free alternatives — such as e-cigarettes, heated tobacco products
or nicotine pouches — could at least mean a reduction in harm. An integrated strategy and targeted tools, including tools
that are based on the tobacco harm reduction principles, are needed to reach smokers who would otherwise continue to

smoke.

Conflict of Interest

Alexander K. Nussbaum, Christoph Neubert, and Nelson Tewes are employees of Philip Morris GmbH, an affiliation of

Philip Morris International. Phil Westwood is contracted and paid by Philip Morris International.
Acknowledgement

We would like to thank the Gesellschaft for Konsumforschung for conducting the fieldwork of this study. We would like to

thank Gizelle Baker, Barbara Kis-Tamas and David Gosh for critically commenting and reviewing this study.
Funding statement

This study was commissioned by Philip Morris GmbH, Germany.

References

1. @b ¢peutsche Befragung zum Rauchverhalten (DEBRA) [Internet]. 2021 [cited 16.08.2021]. Available from:

Qeios ID: N507Y2.3 - https://doi.org/10.32388/N507Y2.3 15/18



Q Qeios, CC-BY 4.0 - Article, July 15, 2022

11.

12.

13.

14.

15.
16.
17.
18.

https.//www.debra-study.info/.

"Katrin Schaller, Sarah Kahnert, Laura Graen, Ute Mons, Nobila Ouedraogo. (2020). Tabakatlas-Deutschland-2020.
ISBN 978-3-95853-638-8.

"Daniel Kotz, Anil Batra, Sabrina Kastaun. (2020). Smoking Cessation Attempts and Common Strategies Employed.
Dtsch Arztebl International. 117(1-2):7-13. Retrieved from https://www.aerzteblatt.de/int/article.asp ?id=211744.

" Invited lecture: Smoking and smoking cessation in Germany: current data from the DEBRA Study(13 April 2021,
2021).

"Michael Chaiton, Lori Diemert, Joanna E Cohen, Susan J Bondy, Peter Selby et al. (2016). Estimating the number of
quit attempts it takes to quit smoking successfully in a longitudinal cohort of smokers. BMJ Open. 6(6):e011045.
doi:10.1136/bmjopen-2016-011045.

"Anil Batra. (2011). Treatment of Tobacco Dependence. Disch Arztebl International. 108(33):555-564.
doi:10.3238/arztebl.2011.0555.

"Katrin Schaller. E-Zigaretten und Tabakerhitzer — ein Uberblick2020.

" Abraham Maslow. A theory of human motivation. Psychological Review. 50(4)(370-396). Retrieved from
https://doi.apa.org/doiLanding ?doi=10.1037%2Fh0054346.

"Everett M. Rogers. (2003). Diffusion of innovations. New York: Free Press. ISBN 0743222091 9780743222099.
"Robert Dicht! Erwin Ho®€rschgen Hans Nieschlag. (2002). Marketing. Retrieved from
http://public.ebookcentral.proquest.com/choice/publicfullrecord.aspx ?p=1812094.

& bFabian Czerwinski Eva Baumann, Una GroBmann Magdalena Rosset M.A., Katharina Calhoun. (2020). Vom
Raucher zum Nichtraucher: Was kann zum Rauchstopp motivieren? Stiftung Gesundheitswissen: Stiftung
Gesundheitswissen. Retrieved from htips.//www.stiffung-

gesundheitswissen.de/sites/default/files/pdf/2020 _10_08_trendmonitor_Ausgabe2 Rauchen vf_0.pdf.

" Arbeitsgemeinschaft der Wissenschaftlichen Medizinischen Fachgesellschaften (AWMF). (2021). S3-Leitlinie “
Rauchen und Tabakabhéngigkeit: Screening, Diagnostik und Behandlung”. Arbeitsgemeinschaft der
Wissenschaftlichen Medizinischen Fachgesellschaften e.V. Retrieved from
https://www.awmf.org/uploads/tx_szleitlinien/076-006/_S3_Rauchen-_Tabakabhaengigkeit-Screening-Diagnostik-
Behandlung _2021-03.pdf.

a.byekaterina Pashutina, Sabrina Kastaun, Elena Ratschen, Lion Shahab, Daniel Kotz. (2021). Externe Validierung
einer Single-ltem Skala zur Erfassung der Motivation zum Rauchstopp. SUCHT. 67(4):171-180. doi:10.1024/0939-
5911/a000719.

a0, ¢ panjel Kotz, Melanie Béckmann, Sabrina Kastaun. (2018). The Use of Tobacco, E-Cigarettes, and Methods to
Quit Smoking in Germany. Dtsch Arztebl International. 115(14):235-242. Retrieved from
https://www.aerzteblatt.de/int/article.asp ?id=197397.

"Contributors to Wikimedia projects. (2021). Demographics of Germany - Wikipedia.

"(2021). Smoking habits by age-groups.

"One person quits smoking every 80 seconds in England. Govuk. 2018.

"J. Hartmann-Boyce, S. C. Chepkin, W. Ye, C. Bullen, T. Lancaster. (2018). Nicotine replacement therapy versus

Qeios ID: N507Y2.3 - https://doi.org/10.32388/N507Y2.3 16/18



Q Qeios, CC-BY 4.0 - Article, July 15, 2022

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

control for smoking cessation. Cochrane Database Syst Rev. 5(5):Cd000146. doi:10.1002/14651858.CD000146.pubb.
PubMed PMID: 29852054; PubMed Central PMCID: PMCPMC6353172.

"U.S. Food and Drug Administration. Nicotine Is Why Tobacco Products Are Addictive 2021 [updated 19.08.2021.
Available from: https.//www.fda.gov/tobacco-products/health-effects-tobacco-use/nicotine-why-tobacco-products-are-
addictive.

" Amanual Getnet Mersha, Gillian Sandra Gould, Michelle Bovill, Parivash Eftekhari. (2020). Barriers and Facilitators of
Adherence to Nicotine Replacement Therapy: A Systematic Review and Analysis Using the Capability, Opportunity,
Motivation, and Behaviour (COM-B) Model. International Journal of Environmental Research and Public Health.
17(23):8895.

"Ann McNeill, Leonie S Brose, Robert Calder, Linda Bauld, Debbie Robson. (2018). Evidence review of e-cigarettes
and heated tobacco products 2018. A report commissioned by public health England London: Public Health England.
6.

"Ann McNeill. (2004). Harm reduction. BMJ. 328(7444):885-887. doi:10.11 36/bmj.328.7444.885.

"Aage Tverdal, Kjell Bjartveit. (2006). Health consequences of reduced daily cigarette consumption. Tobacco Control.
15(6):472-480. doi:10.1136/tc.2006.016246.

"M. Inoue-Choi, L. M. Liao, C. Reyes-Guzman, P. Hartge, N. Caporaso et al. (2017). Association of Long-term, Low-
Intensity Smoking With All-Cause and Cause-Specific Mortality in the National Institutes of Health-AARP Diet and
Health Study. JAMA Intern Med. 177(1):87-95. doi:10.1001/jamainternmed.2016.7511. PubMed PMID: 27918784;
PubMed Central PMCID: PMCPM(C5555224.

"Ute Mons. (2021/6/23/). One cigarette a day won't keep the doctor away — Gesundheitsrisiken eines Niedrigkonsums
von Zigaretten. 22 Frihjahrs-Tagung des WAT, 2021.

"Joana Raquel Monteiro Ferra, Ana Claudia Vieira, Joana Sofia Carvalho, Cristina Matos, Fernando Nogueira. (2019).
Barriers to smoking cessation: the patient’s perspective. European Respiratory Journal. 54(suppl 63):PA2852.
doi:10.1183/13993003.congress-2019.PA2852.

"Kooi-Yau Chean, Lee Gan Goh, Kah-Weng Liew, Chia-Chia Tan, Xin-Ling Choi et al. (2019). Barriers to smoking
cessation: a qualitative study from the perspective of primary care in Malaysia. BMJ Open. 9(7):e025491.
doi:10.1136/bmjopen-2018-025491.

"D Kotz, R West. (2009). Explaining the social gradient in smoking cessation: it's not in the trying, but in the
succeeding. Tobacco Control. 18(1):43-46. doi:10.1136/tc.2008.025981.

"Lydie A. Lebrun-Harris, Michael C. Fiore, Naomi Tomoyasu, Quyen Ngo-Metzger. (2015). Cigarette Smoking, Desire
to Quit, and Tobacco-Related Counseling Among Patients at Adult Health Centers. American Journal of Public Health.
105(1):180-188. doi:10.2105/ajph.2013.301691. PubMed PMID: 24625147.

"Lindsey N Potter, Cho Y Lam, Paul M Cinciripini, David W Wetter. (2021). Intersectionality and smoking cessation:
exploring various approaches for understanding health inequities. Nicotine and Tobacco Research. 23(1):115-123.
"Molly McCarthy, Mohammad Siahpush, Raees A. Shaikh, Asia Sikora Kessler, Melissa Tibbits. (2016). Social
Disparities in Unaided Quit Attempts Among Daily Current and Former Smokers: Results From the 2010-2011
Tobacco Use Supplement to the Current Population Survey. Nicotine & Tobacco Research. 18(8):1705-1710.

Qeios ID: N507Y2.3 - https://doi.org/10.32388/N507Y2.3 17/18



Q Qeios, CC-BY 4.0 - Article, July 15, 2022

32.

33.

34.

35.

36.

37.

38.

39.

doi:10.1093/ntr/ntw007.

&by . Reid, D. Hammond, C. Boudreau, G. T. Fong, M. Siahpush. (2010). Socioeconomic disparities in quit
intentions, quit attempts, and smoking abstinence among smokers in four western countries: findings from the
International Tobacco Control Four Country Survey. Nicotine Tob Res. 12 Suppl(Suppl 1):5S20-33.
doi:10.1093/ntr/ntq051. PubMed PMID: 20889477, PubMed Central PMCID: PMCPMC2948137.

"Doris Schaeffer, Eva-Maria Berens, Dominique Vogt. (2017). Health Literacy in the German Population. Dtsch Arztebl
International. 114(4):53-60. Retrieved from https.//www.aerzteblatt.de/int/article.asp ?id=185758.

"A. McNeill, Brose, L.S., Calder, R., Bauld, L., and Robson, D. . (2020). Vaping in England: an evidence update
including mental health and pregnancy. Public Health England. Retrieved from
https.//www.gov.uk/government/publications/vaping-in-england-evidence-update-march-2020/vaping-in-england-2020-
evidence-update-summary.

"Ann McNeill, Leonie Brose, Robert Calder, Erikas Simonavicius, Debbie Robson. (2021). Vaping in England: An
evidence update including vaping for smoking cessation, February 2021. Public Health England: London, UK.1-247.
"K. A. Kasza, K. C. Edwards, H. L. Kimmel, A. Anesetti-Rothermel, K. M. Cummings et al. (2021). Association of e-
Cigarette Use With Discontinuation of Cigarette Smoking Among Adult Smokers Who Were Initially Never Planning to
Quit. JAMA Netw Open. 4(12):e2140880. doi:10.1001/jamanetworkopen.2021.40880. PubMed PMID: 34962556;
PubMed Central PMCID: PMCPMC8715340.

"German Federal Institute for Risk Assessment (BfR). (2019). BfR Consumer Monitor 2019 | Special E-cigarettes.
German Federal Institute for Risk Assessment (BfR).

"Risikoreduzierung fiir Raucher: Wissensstand und Informationswunsch bei Gesundheitsexperten in Deutschland
[Internet]. 2021; 2021. Available from: https://pmi.berlin/files/risikoreduzierungfurraucher.pdf

"Michelle T. Bover Manderski, Michael B. Steinberg, Olivia A. Wackowski, Binu Singh, William J. Young et al. (2021).
Persistent Misperceptions about Nicotine among US Physicians: Results from a Randomized Survey Experiment.
International Journal of Environmental Research and Public Health. 18(14):7713. Retrieved from

https://www.mdpi.com/1660-4601/18/14/7713. PubMed PMID: doi:10.3390/ijerph18147713.

Qeios ID: N507Y2.3 - https://doi.org/10.32388/N507Y2.3 18/18



	Barriers to quitting smoking – a survey among 1000 adult cigarette smokers in Germany
	Abstract
	Introduction
	Methodology
	Results
	Study Population
	Overall motivation to quit smoking cigarettes among smokers in Germany
	Correlates of quit smoking motivation
	Smokers middle-aged and older
	Socioeconomically disadvantaged smokers
	Discouraged smokers

	Which smokers are motivated to quit smoking?
	What keeps smokers from quitting cigarette smoking?
	Dialogue with physicians
	Nicotine replacement therapies and consumption alternatives to cigarettes
	Little knowledge about the relative harmfulness of nicotine
	Smoke-free products as an alternative to continued smoking

	Discussion
	References


