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Background: Smoking cessation assistance (SCA) can help smokers to successfully quit smoking. It is unclear to
what extent hearing about SCA from a healthcare professional is associated with using SCA during a quit attempt.
Methods: We used pooled survey data from the 2016, 2018 and 2020 ‘Module Substance Use’ survey in the
Netherlands (N¼5928). Multivariate logistic regression analyses were used to determine the association between
having heard about SCA from one or more healthcare professionals in the last year and the use of SCA during the
most recent quit attempt in the last year. We used two models: model 1 included any type of assistance; model 2
included assistance typically recommended by treatment guidelines (i.e. counselling and pharmacotherapy).
Results: Hearing about any type of SCA from a healthcare professional in the last year was significantly associated
with using any type of SCA during the most recent quit attempt [odds ratio (OR)¼ 2.96; 95% confidence interval
(CI) 2.16–4.06; P< 0.001]. We found the strongest association between hearing about counselling and/or pharma-
cotherapy and using counselling and/or pharmacotherapy (OR¼ 5.40; 95% CI 4.11–11.60; P<0.001). The odds of
using SCA was not significantly higher for smokers who had heard about it from two or more healthcare pro-
fessionals compared to one healthcare professional (OR¼1.38; 95% CI 0.79–2.42; P¼ 0.26). Conclusions:
Healthcare professionals can play a greater role in stimulating the use of SCA, especially counselling and pharma-
cotherapy, by mentioning it to smokers during consultations.
. . . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . . .. . .. . . .. . . .. . .. . .

Introduction

Tobacco use continues to be the leading cause of preventable dis-
ease and death worldwide.1 Smoking cessation is the most effect-

ive way for smokers to lower their risk of developing and dying from
smoking-related illnesses.2 The majority of smokers intends to quit
smoking now or in the future.3,4 Quitting smoking is, however, a
difficult process due to the high addictiveness of tobacco products
and only 3–5% of smokers who attempt to quit unaided manage to
achieve abstinence after a year.5

For smokers who want to quit, different types of smoking cessa-
tion assistance (SCA) exist that significantly increase the chance of a
successful quit attempt. These include behavioural counselling (in-
dividually or in a group), telephone support, nicotine replacement
therapy (NRT) and medication (preferably in combination with be-
havioural support), eHealth and mHealth interventions and print-
based self-help materials.6–12 In addition, recent research found
modest evidence that nicotine e-cigarettes may also help smokers
to quit.13

Despite the existence of SCA as well as national treatment guide-
lines which recommend the use of SCA,14 more than three quarters
of European smokers, including smokers in the Netherlands, do not
use SCA when attempting to quit smoking.15 There may be different
reasons for this underutilization of SCA. Examples are a lack of
awareness of SCA, misconceptions about the availability and effect-
iveness of SCA, limited access to SCA (e.g. because of a lack of
insurance coverage), overconfidence (i.e. overestimating one’s ability
to quit without help) and cultural values such as independence and
autonomy.16–20 According to Article 14 of the WHO Framework

Convention on Tobacco Control (WHO FCTC), which has been
ratified by 50 European countries, countries should ‘take effective
measures to promote cessation of tobacco use and adequate treat-
ment for tobacco dependence’.21 Healthcare professionals are con-
sidered to play a central role in promoting tobacco cessation and
offering support to smokers.22 Previous research suggests that the
mere offer of assistance by a physician can motivate smokers to
attempt to quit.23

Several issues, however, remain unaddressed. First, it is unclear to
what extent hearing about SCA from a healthcare professional is
associated with SCA use during a quit attempt. Second, it is unclear
whether the association between hearing about SCA from a health-
care professionals and using SCA is influenced by the health condi-
tion of smokers. Smokers who report to suffer from a long-term
illness in particular may feel a greater sense of urgency to quit smok-
ing, as quitting is known to reduce existing health problems and
prevent additional health problems.24 It is, therefore, conceivable
that the association between using SCA during a quit attempt and
hearing about if from a healthcare professional is stronger for smok-
ers who report suffering from a long-term illness compared to smok-
ers who do not report suffering from a long-term illness. And finally,
it is unknown what the influence is of hearing about SCA from
multiple healthcare professionals. Our hypothesis is that the likeli-
hood of using SCA during a quit attempt is greater for smokers who
hear about SCA from multiple (i.e. two or more) healthcare profes-
sionals than smokers who hear about SCA from one healthcare
professional.

More knowledge about the potential role of healthcare professio-
nals may help to formulate recommendations for European countries
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on how to increase SCA usage rates in their population. In this study,
we used population survey data from the Netherlands to answer the
following research questions:

To what extent is hearing about SCA from a healthcare professional
associated with SCA use during a quit attempt, and is this associ-
ation moderated by the health condition of a smoker?

What is the likelihood of using SCA during a quit attempt for smok-
ers who hear about SCA from multiple healthcare professionals
compared to smokers who hear about SCA from one healthcare
professional?

Methods

Survey and respondents
We used cross-sectional data from the two-yearly ‘Additional
Module Substance Use’ survey of the Lifestyle Monitor consortium
in the Netherlands.25 The Lifestyle Monitor Consortium comprises
several research institutes in the Netherlands, including Statistics
Netherlands (CBS), the National Institute for Public Health and
the Environment (RIVM) and the Netherlands Institute of Mental
Health and Addiction (Trimbos Institute). The ‘Additional Module
Substance Use’ survey is used to investigate smoking behaviour, al-
cohol use and drug use of citizens in the Netherlands aged 15 years
and older and is based on self-report. For the purpose of this study,
we only included smokers aged 18 years or older. Smokers were
defined as those who answered ‘yes’ to the question: ‘Do you ever
smoke any tobacco products?’.

We pooled the survey data from 2016, 2018 and 2020. In each year
(2016, 2018 and 2020), a representative sample of over 15 000 citi-
zens in the Netherlands was selected from the Personal Records
Database (BRP). The BRP includes personal data of all residents in
the Netherlands, including residential address. Respondents first
received a letter by mail in which they were invited to participate
in an online version of the survey. A selection of non-respondents
was re-approached to complete the survey in a face-to-face or tele-
phone interview. The response rate was 57% in 2016, 54% in 2018
and 46% in 2020. A weighting factor was applied to the data to
correct for imbalances between the survey sample and the population
of the Netherlands.

Measures

Dependent variable
Self-reported use of SCA was assessed among smokers who had
made at least one serious quit attempt in the last 12 months.
Respondents who answered ‘yes’ to the questions ‘Have you tried
to quit smoking in the last 12 months?’ and ‘Did you manage to
refrain from smoking for at least 24 hours?’ were categorized as
‘having made at least one serious quit attempt in the last 12 months’.
Respondents indicated for each of the following types of SCA
whether they had used this during their most recent serious quit
attempt: professional counselling (individually or in a group), NRT
such as patches or gum, medication, e-cigarette, online programme
or app, a different type of SCA not mentioned here, or none of the
above.

Independent variable
Respondents reported for four types of healthcare professional
whether they had consulted the healthcare professional for them-
selves in the last 12 months. The four types of healthcare professio-
nals were: general practitioners (GPs), medical specialists, dentists
and mental health professionals. A ‘mental health professional’
included a psychologist, psychiatrist and psychotherapist.
Respondents who answered ‘yes’ to the question ‘Did the healthcare
professional advise you to quit smoking?’ were subsequently asked

whether they had heard about each of the following types of SCA
from the healthcare professional(s): professional counselling (indi-
vidually or in a group), NRT such as patches or gum, medication, e-
cigarette, online programme or app, a different type of SCA not
mentioned here, or none of the above.

Covariates
Several variables that are potentially associated with SCA use were
included as covariates.

Demographics. Demographic variables included gender, age, edu-
cational attainment, migration background (i.e. at least one parent
born in a country other than the Netherlands) and daily smoking.
For ‘educational attainment’, we used the highest level of education
either pursued (for respondents aged 18–24) or completed (for
respondents over 24 years old). Educational attainment was catego-
rized into ‘low’, ‘medium’ and ‘high’. ‘Low’ corresponded to elemen-
tary school, lower secondary education or lower vocational
education; ‘medium’ corresponded to intermediate vocational edu-
cation or higher secondary education; and ‘high’ corresponded to
higher vocational education or university.

Long-term illness. Respondents with a long-term illness included
those who reported to have at least one of the following illnesses or
conditions for at least 6 months: cancer, diabetes, cardiovascular dis-
ease, arrhythmia, cerebral haemorrhage, chronic lung disease (such
as asthma and chronic obstructive pulmonary disease), musculoskel-
etal problems, severe headaches, gastrointestinal disease, severe skin
disorder, psychological complaints, hearing problems, or ‘other’.

Data analysis
We first examined descriptive statistics of the study population. We
used multivariate logistic regression analyses to determine the asso-
ciation between use of SCA during the most recent quit attempt in
the last 12 months (dependent variable) and hearing about SCA from
one or more healthcare professionals in the last 12 months (inde-
pendent variable), while adjusting for gender, age, educational attain-
ment, migration background, daily smoking, long-term illness and
survey year. We added an interaction term between long-term illness
and the independent variable.

We conducted the analyses using two different models: in model 1,
we included any type of SCA, while in model 2, we only included
guideline-recommended types of SCA, i.e. professional counselling
and pharmacotherapy (NRT or medication). National treatment
guidelines typically recommend that smokers should be offered as-
sistance to quit with counselling and pharmacotherapy.14,26 A model
that only includes these types of SCA may therefore be most relevant
to formulate recommendations for clinical practice. Statistical anal-
yses were performed using IBM SPSS Statistics version 27.

Ethics
The Central Committee on Research Involving Human Subjects in
the Netherlands required no ethical approval for this non-medical
survey research study.

Results
Table 1 presents the characteristics of the study population
(N¼ 5928). Overall, most respondents were male (58.2%), had pur-
sued or completed a medium level of education (42.4%), had no
migration background (75.5%), were daily smokers (72.3%), had
no long-term illness (69.4%), had not made a serious quit attempt
in the last 12 months (66.4%) and had consulted at least one health-
care professional in the last 12 months (92.9%). Most respondents
had consulted a dentist (73.2%) or GP (71.9%) in the last 12 months.

Table 2 presents the type(s) of SCA used by smokers during their
most recent serious quit attempt in the last 12 months (N¼ 1973;
this corresponds with 33.3% of all smokers in the study population).
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Most smokers did not use any type of SCA during their most recent
serious quit attempt (65.0%). Among smokers who did use one or
more types of SCA during their most recent serious quit attempt,
NRT was most often reported (14.3%) followed by the e-cigarette
(11.2%).

A total of 5508 smokers had consulted at least one healthcare
professional in the last 12 months, of which 1812 smokers (i.e.
32.9%) received the advice to quit smoking. Among those who
received the advice to quit smoking from a healthcare professional,
the majority of smokers did not hear about any type of SCA (61.1%),
as presented in table 3. Table 3 also shows that 30.2% of smokers
who received the advice to quit smoking heard about any type of

SCA from one healthcare professional; and 8.7% heard about any
type of SCA from two or more healthcare professionals. NRT was
most often mentioned by at least one consulted healthcare profes-
sional (17.6%), followed by professional counselling (16.2%).

Table 4 and Supplementary table S1 present the results from the
logistic regression analyses. Table 4 shows that, adjusted for all cova-
riates, hearing about any type of SCA from a healthcare professional
(model 1) was significantly associated with using any type of SCA
during the most recent quit attempt in the last 12 months [odds ratio
(OR)¼ 2.96; 95% confidence interval (CI) 2.16–4.06; P< 0.001].
Also, hearing about guideline-recommended types of SCA from a
healthcare professional (model 2) was significantly associated with
use of guideline-recommended types of SCA during the most recent
quit attempt in the last 12 months (OR¼ 5.40; 95% CI 4.11–11.60;
P< 0.001). When adding the interaction between hearing about SCA
from a healthcare professional and long-term illness to the model, we
found that this was not significant in both models.

We conducted an additional analysis for smokers whose most
recent quit attempt took place in the last month, presented in
Supplementary table S2. Adjusted for all covariates, the odds of using
any type of SCA in the last month was 10.95 times higher for smok-
ers who had heard about any type of SCA from a healthcare profes-
sional in the last 12 compared to smokers who had not heard about
any type of SCA from a healthcare professional in the last 12 months
(95% CI 3.91–30.63; P< 0.001).

Supplementary table S1 shows that the odds of using any type of
SCA in the last 12 months was not significantly higher for smokers
who had heard about any type of SCA from two or more healthcare
professionals in the last 12 months compared to smokers who had
heard about any type of SCA from one healthcare professional in the
last 12 months (model 1; OR¼ 1.38; 95% CI 0.79–2.42; P¼ 0.26).
The same also applied to guideline-recommended types of SCA
(model 2; OR¼ 1.52; 95% CI 0.83–2.76; P¼ 0.17).

Discussion
We used survey data to address three important issues. The first aim
of this study was to determine the extent to which hearing about
SCA from a healthcare professional is associated with SCA use dur-
ing a quit attempt. In our analyses, we distinguished between ‘any
type of SCA’ and ‘guideline-recommended types of SCA’. We found
that smokers who had heard about any type SCA from a healthcare
professional were around 3 times more likely to use any type of SCA
during their last quit attempt compared to those who did not discuss

Table 1 Characteristics of the study population (weighted data)

All smokers

N 5928
Gender (%)

Male 58.2
Female 41.8

Age (%)
18–29 25.8
30–39 18.0
40–49 17.5
50–64 25.7
65þ 13.0

Educational attainment (%)
Low 28.3
Medium 42.4
High 27.4
Unknowna 1.9

Migration background (%)
Yes 24.5
No 75.5

Daily smoking (%)
Yes 72.3
No 27.7

Long-term illness (%)
Yes 30.6
No 69.4

At least one serious quit attempt in last 12 months (%)
Yes 33.3
No 66.4

Consulted at least one healthcare professional in last 12 months (%)
Yes 92.9
No 7.1

Type(s) of healthcare professional consulted in last 12 months (%)
GP 71.9
Medical specialist 43.4
Dentist 73.2
Mental health professional 14.6

a: Unknown due to missing values.

Table 2 Rates of SCA use during most recent quit attempt
(weighted data)

Smokers who made
a serious quit attempt
in last 12 months

N 1973
Type(s) of SCA used during most recent serious quit attempt (%)

Professional counselling 4.1
NRT 14.3
Medication 5.6
E-cigarette 11.2
Online programme or app 2.6
Other type of SCA 1.8
None of the above 65.0
Unknowna 3.7

a: Unknown due to missing values.

Table 3 The number of healthcare professionals who mentioned
any type of SCA and type(s) of SCA mentioned by healthcare pro-
fessionals (weighted data)

Smokers who received
advice to quit smoking
in last 12 months

N 1812
Number of consulted healthcare professionals who mentioned any type of

SCA in last 12 months (%)
0 61.1
1 30.2
2 or more 8.7

Type(s) of SCA mentioned by at least one consulted healthcare professional
in last 12 months (%)
Professional counselling 16.2
NRT 17.6
Medication 11.9
E-cigarette 2.6
Online programme or app 4.2
Other type of SCA 2.3
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any type of SCA with a healthcare professional. Moreover, smokers
who reported that they had specifically heard about a guideline-
recommended type of SCA (i.e. counselling and/or pharmacother-
apy) from a healthcare professional were over 5 times more likely to
use a guideline-recommended type of SCA during their last quit
attempt. These are positive findings, because they suggest that smok-
ers may benefit from healthcare professionals raising the topic of
using (guideline-recommended) SCA during consultations. In par-
ticular healthcare professionals who are most often seen by smokers
(i.e. the dentist and GP) can play an important role in promoting the
use of SCA. Smokers seen in dental and general practice may benefit
from SCA being provided by professionals in those practices.26,27

The second and third aims of this study were to investigate the
role of the health condition of smokers and the role of hearing about
SCA from multiple healthcare professionals. Contrary to our expect-
ations, we did not find that the relationship between hearing about
SCA from a healthcare professional and using SCA during a quit
attempt is moderated by the health condition of smokers. This means
that hearing about SCA from a healthcare professional is equally
important for smokers with and without a long-term illness.
Additionally, hearing about SCA from multiple healthcare professio-
nals does not seem to further increase the likelihood of using SCA
during a quit attempt. It should be noted that this finding only
applies to a 1-year timespan. Within 1 year, it may be sufficient to
hear about SCA from just one healthcare professional. However, we
do not know whether it is sufficient for smokers to hear about SCA

from a healthcare professional just once, or whether they could bene-
fit from hearing about SCA again after this 1-year period. Further
research on this issue is recommended.

Smoking cessation guidelines
We found that when smokers in the Netherlands hear about SCA
from healthcare professionals, they usually hear about guideline-
recommended types of SCA. Health care professionals in the
Netherlands thus take their professional responsibility and promote
guideline-recommended cessation strategies. However, they can do
this more often. The majority of smokers (>60%) reports that SCA
was not discussed at all after receiving the advice to quit smoking.

There may be multiple explanations why Dutch healthcare pro-
fessionals do not frequently mention SCA after advising patients to
quit. First, Dutch treatment guidelines typically use the ‘5A’ model
for smoking cessation. This model recommends that all smokers seen
during consultation should be advised to quit smoking.28 Smokers
who are found to be willing to make a quit attempt at that time
should be offered an evidence-based treatment.28 Consequently,
smokers who are not yet ready to quit do not hear about evidence-
based treatment during consultation. It may, therefore, be necessary
to extend treatment guidelines to include offering evidence-based
treatment even to smokers who are not ready to quit at the time
of the consultation. This recommendation applies to both national
treatment guidelines and those guidelines in European countries
which still use the ‘5A’ model for smoking cessation.29 Healthcare

Table 4 Associations between use of SCA during most recent quit attempt in last 12 months and hearing about SCA from a healthcare
professional in last 12 months (weighted data)

Used SCA during most recent quit attempt in last 12 months

Model 1 (used any type of SCA) Model 2 (used NRT, medication,
and/or professional counselling)

Independent variable OR (95% CI) P value OR (95% CI) P value

Did not hear about SCA from a healthcare
professional in last 12 monthsa

Ref – Ref –

Heard about SCA from a healthcare
professional in last 12 monthsb

2.96 (2.16–4.06) <0.001 5.40 (4.11–11.60) <0.001

Covariates
Gender

Male Ref – Ref –
Female 1.22 (0.89–1.67) 0.22 1.07 (0.75–1.53) 0.72

Age
18–29 Ref – Ref –
30–39 1.85 (1.09–3.14) 0.02 2.27 (1.13–4.53) 0.02
40–49 3.33 (1.96–5.66) <0.001 3.22 (1.64–6.34) 0.001
50–64 2.27 (1.40–3.70) 0.001 3.63 (1.94–6.78) <0.001
65þ 1.44 (0.79–2.62) 0.23 2.43 (1.16–5.10) 0.02

Educational attainment
Low Ref – Ref –
Medium 1.09 (0.75–1.57) 0.67 0.90 (0.59–1.36) 0.61
High 1.03 (0.66–1.62) 0.89 0.83 (0.49–1.39) 0.48

Migration background
No Ref – Ref –
Yes 0.86 (0.60–1.22) 0.40 1.10 (0.74–1.65) 0.63

Daily smoking
No Ref – Ref –
Yes 1.47 (0.96–2.25) 0.08 0.93 (0.57–1.52) 0.78

Long-term illness
No Ref – Ref –
Yes 1.15 (0.83–1.58) 0.40 1.25 (0.87–1.79) 0.24

Survey year
2016 Ref – Ref –
2018 1.14 (0.79–1.65) 0.50 1.41 (0.91–2.16) 0.12
2020 1.47 (0.99–2.17) 0.05 2.53 (1.63–3.95) <0.001

a: Model 1: did not hear about any type of SCA, model 2: did not hear about NRT, medication, and/or professional counselling.
b: Model 1: heard about any type of SCA, model 2: heard about NRT, medication, and/or professional counselling. P values below 0.05 were

considered statistically significant.
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professionals that use new methods, such as the Very Brief Advice
method, actively mention counselling and pharmacotherapy to all
smokers, regardless of their readiness to quit.23 For nondaily smokers
it may be most appropriate to mention counselling only and not
pharmacotherapy, since nondaily smokers show less signs of nicotine
dependence.30

A second reason why Dutch healthcare professionals do not fre-
quently mention SCA may be that the majority of healthcare pro-
fessionals in the Netherlands still considers smoking a personal
choice and above all the responsibility of the smoker.31 As a result,
they are less inclined to provide smoking cessation care to smokers
compared to healthcare professionals who perceive smoking as an
addiction and thus hold factors beyond smokers’ own choice more
accountable.31 This barrier has also been reported in other European
countries, where healthcare professionals perceive addiction and life-
style to be the patient’s own choice and responsibility.32,33 A change
in perception is needed towards one in which healthcare professio-
nals view smoking as a serious addiction which needs to be
addressed.

Types of SCA used
A notable finding is that over 10% of smokers in the Netherlands
used e-cigarettes during their most recent quit attempt, while e-cig-
arettes are not often mentioned by healthcare professionals during
consultations. A similar pattern is found in other European coun-
tries, where e-cigarettes are often used during a quit attempt but
rarely discussed with healthcare professionals.3 One reason why
healthcare professionals not often mention the use of e-cigarettes
may be that in many European countries e-cigarettes are currently
not recommended in treatment guidelines for cessation. As there is
growing evidence for the effectiveness of nicotine e-cigarettes,13 it is
possible that treatment guidelines may change in the future and
consequently also the advice of healthcare professionals.

Interestingly, we found that smokers were more likely to use any
type of (guideline-recommended) SCA in 2020 compared to 2016. As
of 2020, smoking cessation programmes in primary care which offer
counselling and pharmacotherapy are fully reimbursed in the
Netherlands, meaning that SCA has become more accessible to
smokers. The existence of adequate financial reimbursement is an
important determinant of smokers’ interest in using SCA18 and may
also be an extra reason for healthcare professionals to mention SCA
to patients. Another explanation for the increase in SCA use in 2020
may be that more smokers became aware of the urgency to quit
smoking due to the Covid-19 crisis and sought out (effective) meth-
ods to quit smoking. More research is needed to confirm this.

Limitations
To our knowledge, this is the first study to investigate the relation-
ship between smokers’ use of SCA and hearing about SCA from
healthcare professionals. However, a few limitations should be
acknowledged. First, due to the cross-sectional design of the study
it is difficult to draw conclusions on the extent to which hearing
about SCA influences the use of SCA. It is possible that survey
respondents used SCA during their most recent quit attempt before
they heard about SCA from a healthcare professional, or that SCA
was used in the last 12 months but not during the most recent quit
attempt. Our findings may therefore be an underestimation of the
actual relationship between hearing about SCA and using SCA. This
was also confirmed by our additional analysis: among smokers
whose most recent quit attempt took place in the last month, and
for whom it is thus more likely that they heard about SCA before
their most recent quit attempt, we found a stronger relationship
between hearing about SCA and using SCA.

A second limitation is that respondents might not have reported
all conversations in which SCA was mentioned by a healthcare pro-
fessional. As the survey was based on self-reports, respondents may

have either forgotten or may have been unaware that a healthcare
professional advised them to quit smoking and/or mentioned the use
of SCA. Additionally, it is possible that a healthcare professional
mentioned the use of SCA during a consultation without first giving
the advice to quit smoking; unfortunately these conversations were
not assessed in the survey.

A third limitation was that the data collection faced some chal-
lenges in 2020. First, fewer people were approached for a telephone
or face-to-face interview compared to previous years. Second, in
2020 no face-to-face interviews could take place for several months
due to Covid-19 measures. Third, the sampling method contained a
small number of inaccuracies which partially affected the telephone
and face-to-face re-approach. While these three challenges did not
affect the 2016 and 2018 data, additional analyses showed that with-
out these challenges, the smoking prevalence in the sample would
have most likely been higher in 2020. However, we expect that these
challenges had limited influence on our conclusions, as this study
only focused on associations between hearing about SCA from a
healthcare professional and using SCA, and not on prevalence rates.

Conclusion
This study shows that healthcare professionals can play a greater role
in stimulating the use of SCA. They can do this by mentioning dif-
ferent types of SCA, especially counselling and pharmacotherapy,
more often to patients who smoke.

Supplementary data
Supplementary data are available at EURPUB online.
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