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ABSTRACT
Objectives To examine if exclusive Roll-Your-Own
(RYO) tobacco use relative to factory-made (FM)
cigarette use has been rising over time, to determine the
extent to which economic motives and perceptions that
RYO cigarettes are less harmful act as primary
motivations for use, and to examine the association of
income and education with the level of RYO tobacco use
among smokers in four European countries.
Methods Data were obtained from the International
Tobacco Control (ITC) Europe Surveys, and a cohort
sample of 7070 smokers from the Netherlands,
Germany, France and UK were interviewed between June
2006 and December 2012. Generalised estimating
equations (GEE) were used to assess trends in RYO use,
and whether RYO consumption varied by socioeconomic
variables.
Results Exclusive RYO use over the study period has
increased significantly in the UK from 26.4% in 2007 to
32.7% in 2010 (p<0.001); France from 12.2% in 2006
to 19.1% in 2012 (p<0.001); and Germany from
12.7% in 2007 to 18.6% in 2011 (p=0.031), with
increased borderline significantly in the Netherlands
(31.7% to 34.3%, p=0.052), from 2008 to 2010. Over
three-quarters of users in each of the study countries
indicated that lower price was a reason why they
smoked RYO. Just over a fourth of smokers in the UK,
less than a fifth in France, and around a tenth in
Germany and the Netherlands believed that RYO is
healthier. Compared with exclusive FM users, exclusive
RYO users were more likely to have lower incomes and
lower education.
Conclusions Effective tobacco tax regulation is needed
in the European Union and elsewhere to eliminate or
reduce the price advantage of RYO tobacco. Additional
health messages are also required to correct the
misperception that RYO tobacco is healthier than FM
cigarettes.

INTRODUCTION
It is well established that raising tobacco taxes can
reduce consumption, increase quit attempts among
smokers and decrease smoking initiation among
youth.1–3 However, the tax disparities on different
types of tobacco products offer an opportunity for
smokers to seek lower priced tobacco products
such as Roll-Your-Own (RYO) cigarettes.4 5 At
present, all member states of the European Union
tax RYO tobacco at a lower rate than factory-made
(FM) cigarettes.6 7 In some member states, for
example the Netherlands and France, regular
premium brands such as Marlboro RYO tobacco,

can be easily bought at retail outlets. This provides
Marlboro consumers a cheaper option, especially as
Marlboro FM cigarettes are becoming increasingly
expensive.6 7 Such lower priced products under-
mine the public health impact of tax increases by
discouraging consumers from quitting and encour-
aging them to switch to competitive cheaper
brands.3 5 So, in the face of price or tax increases,
smokers may engage in less desirable behaviours
such as finding cheaper sources of tobacco.8

Evidence showed that large numbers of smokers
in the EU, particularly those in low-income groups,
have been switching from FM cigarettes to RYO
tobacco.5 6 For example, available data revealed
that between 2002 and 2010, consumption of RYO
tobacco increased in many EU member states.6 An
exception to this trend were Belgium and the
Netherlands, where per capita consumption of
hand-rolling tobacco had been consistently higher
than in other member states since 2002 but had
decreased slightly by 2010. It is worthy of note
that the availability of relatively cheap RYO tobacco
may weaken efforts to reduce smoking prevalence
through higher taxes, as some smokers rely on RYO
tobacco to continue smoking rather than quitting
or cutting down gradually.8–10

There are substantial differences in the price of
cigarettes. For example, a pack of 20 Marlboro FM
cigarettes was €4.99 in France, €4.17 in Germany,
€3.76 in the Netherlands and €6.49 in the UK, in
2010 (prices were standardised by gross domestic
product based on purchasing power parity).11

Additionally, excise duties on RYO cigarettes for
1 kg of tobacco are lower than duties on FM cigar-
ettes in member countries.12 Nonetheless, between
2011 and 2014, the recorded increase in weighted
average price of RYO tobacco in the four main
tobacco markets was greater than the correspond-
ing increase in weighted average price of FM cigar-
ettes over this period (see table 1).12 In Germany,
the weighted average price of RYO per kg increased
from €101.33 to 130.18 (ie, 28.5% increment)
whereas average price of FM tobacco (per 1000
cigarettes) increased between 2011 and 2014 from
€229.80 to 254.50 (10.7% increment). Similarly, a
greater increase in weighted average price of RYO
(per kg) was recorded in France (€170.28 to
225.00; 32.1% increment) and the Netherlands
(€116.12 to 145.09; 29.0% increment) compared
to average price of FM tobacco (per 1000 cigar-
ettes) in France (€270.00 to 325.00; 20.3% incre-
ment) and the Netherlands (€236.72 to 291.91;
23.3% increment). We note that though a similar
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increase in average price of FM cigarettes was recorded in the
UK (from €313.51 to 420.01), there was no comparable data
for RYO during this period. As such, the recorded higher rise in
weighted average price of RYO tobacco compared to FM cigar-
ettes can be seen as a positive development, although the price
per gram of RYO tobacco is still less than that of FM cigarettes.
Such price differences among tobacco products provide an
incentive for the tobacco industry to innovate and exploit pref-
erential excise rates.6 13

Despite the price disparities in RYO and FM cigarettes, less is
known about the extent to which consumption of lower priced
RYO tobacco might affect users over time in European coun-
tries. An exception is a recent study that examined RYO use
among adult smokers in four high-income countries,5 although
only one European country (ie, UK) was considered in the
study. Aside from the price differential between RYO tobacco
and FM cigarettes, smokers tend to roll thinner RYO cigar-
ettes.5 14 As a consequence, they inhale more deeply to get the
same quantity of nicotine,5 15 16 which may put them at greater
risk than other smokers. In addition, smokers may be motivated
to use RYO tobacco because of the misperception that RYO pro-
ducts are less harmful than FM cigarettes.15 16 This is not sur-
prising, as in the UK and across Europe, tobacco companies
have promoted RYO brands as acceptable products.15 17

However, studies show that RYO cigarettes are not a safer alter-
native to FM cigarettes.15 16 18

Past research has also shown that RYO users tend to be more
addicted and younger than FM smokers, and are from low-
income groups.15 16 To date, however, there is a scarcity of
research assessing the extent to which RYO tobacco is consumed
relative to FM cigarettes in Europe, especially among those
from deprived communities. We extend the results of an earlier
study5 in the UK and elsewhere to examine the prevalence of
and reasons for using RYO tobacco among adult smokers in
four western European countries. Specifically, we seek to
address three questions: (1) examine if exclusive RYO tobacco
use relative to FM cigarette use has been rising over time, (2)
determine the extent to which economic motives and percep-
tions that RYO cigarettes are less harmful act as primary motiva-
tions for use and (3) examine the association of income and
education with the level of RYO tobacco use.

METHODS
Sample
Participants from the Netherlands, France, Germany and the
UK were interviewed as part of the International Tobacco
Control (ITC) Europe Surveys. Further information on survey

period and sample size of study countries is shown in table 2.
Participants from the UK and Germany were recruited by geo-
graphically stratified probability sampling while those from
France were recruited by simple random sampling. The
Netherlands web sample was drawn from a large probability-
based database with respondents indicating their willingness to
participate in research on a regular basis.19 The respondents
from Germany and France were surveyed via computer-assisted
telephone interview (CATI). In the Netherlands and UK, partici-
pants were surveyed via computer-assisted web interviewing and
CATI. The respondents lost to attrition were replenished by
recruiting additional participants at each wave. There was no
replenishment sample in the ITC Germany wave 3 and UK wave
8 data. A full description of the ITC project conceptual frame-
work and methods can be found elsewhere.20 21 We defined a
smoker as a person who has smoked at least 100 FM or
hand-rolled cigarettes in his or her lifetime. In this study, we
included only current smokers.

To permit comparisons of smokers’ reported use of RYO
tobacco between countries, we selected waves occurring at
approximately similar times. Therefore, data from the four
countries collected between December 2006 and December
2012 were utilised in the analyses. Specifically, survey periods
for the data used in the respective countries were: UK (waves 6
—September 2007 to February 2008, 7—October 2008 to July
2009 and 8—July to December 2010), the Netherlands (waves
1—March to April 2008, 3—March to May 2009 and 4—May
to June 2010), France (waves 1—December 2006 to February
2007, 2—September to December 2008 and 3—September to
December 2012) and Germany (waves 1—July to November
2007, 2—July to October 2009 and 3—September to October
2011). All surveys were approved by the Research Ethics Board

Table 1 WAP, specific tax and Ad valorem excise for FM cigarettes and RYO tobacco across study countries

FM cigarettes RYO tobacco

Country

WAP, per 1000 cigarettes, in €
Specific and Ad valorem
excise, (as % of WAP) WAP, per 1000 cigarettes, in €

Specific and Ad
valoremexcise, (as % of WAP)

2011 2013 2014 2011 2013 2014 2011 2013 2014 2011 2013 2014

Germany 229.80 246.50 254.50 60.65 60.10 59.58 101.33 127.80 130.18 52.18 49.72 50.54
France 270.00 305.00 325.00 67.25 64.70 64.70 170.28 205.00 225.00 58.57* 62.00 62.00
The Netherlands 236.72 264.62 291.91 62.70 66.55 60.54 116.12 126.86 145.09 54.46 64.45 57.25
UK 313.51 407.74 420.01 73.47 70.64 69.02 NA NA NA NA NA NA

TIRSP—Retail selling price, all taxes included.
1 kg smoking tobacco corresponds to 1000 cigarettes.
*In 2011, there was no specific tax for RYO tobacco in France.
FM, factory made; NA, not applicable; RYO, Roll-Your-Own; WAP, weighted average price.

Table 2 Survey period and sample size of current smokers for
each International Tobacco Control (ITC) Europe Survey

Survey Date

Sample size

Country
Period 1
N (wave)

Period 2
N (wave)

Period 3
N (wave)

UK September 2007—
December 2010

1643 (6) 1487 (7) 977 (8)

France December 2006—
December 2012

1735 (1) 1540 (2) 1420 (3)

The Netherlands March 2008—June 2010 2177 (1) 1747 (3) 1800 (4)
Germany July 2007—October 2011 1515 (1) 877 (2) 496 (3)
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at the University of Waterloo and cleared for ethics at the appro-
priate Ethics Boards within each country.

MEASURES
RYO use: All respondents in the UK were asked if they smoked
‘FM cigarettes only’, ‘mainly FM’, ‘FM and RYO about the
same’, ‘mainly RYO’, or ‘only RYO’. In France, Germany and
the Netherlands, smokers were asked whether they smoked ‘FM
only’, ‘RYO only’, or ‘both RYO and FM’. For the present ana-
lysis, smokers were categorised as FM only, RYO only and both
RYO and FM.

Reasons for smoking RYO: This was a multiple response vari-
able, and asked respondents who smoked RYO cigarettes to
identify up to four reasons from a list: they are cheaper; the
taste; they help you reduce the amount smoked; and they are
not as bad for your health. We did not use the item ‘because
they help you reduce the amount smoked’ in all countries as
this was not asked repeatedly. Moreover, it is worthy of note
that in the Netherlands, we could not assess all reasons for use
of RYO tobacco: the item ‘because they are not as bad for your
health’ was asked only at the first wave.

Income and education
Respondents from the Netherlands and the UK were asked
about their gross household income per month. However,
respondents from Germany and France were asked about their
net household income. To permit comparison across countries,
income was transformed into a four-point scale (ie, low,
medium, high and no answer). To accomplish this, income was
first categorised into three levels to determine tertiles for each
country (ie, low, medium and high), and participants who did
not answer were recorded in a separate category (ie, no answer).
Similarly, education was categorised into three levels (low,
medium and high) based on the distribution of the data to
approximate tertiles. The educational levels did not have a ‘no
answer’ category and were only partly comparable across coun-
tries because of differences in educational systems.

Covariates
Control variables were gender, age and heaviness of smoking
index (HSI) ranging from 0 to 6. A four-point scale (ie, within
the next month, within the next 6 months, sometime in the
future/beyond 6 months and not planning to quit), based on the
stages of change,22 was used to capture quit intentions, and for
analyses was dichotomised to express whether or not smokers
had any intention to quit in the next 6 months.

ANALYSES
An initial cohort of 7070 adult smokers (aged 18 years and
older), followed over three time periods in each country, that is,
the Netherlands (n=2177), France (n=1735), Germany
(n=1515) and the UK (n=1643), was employed in the analyses.
Replenishment samples were used between waves to compensate
for attrition. All analyses were based on weighted data to ensure
that the sample is represented in proportion to the target popu-
lation with respect to key variables in all countries. Univariate
analyses were carried out to explore self-reported prevalence of
RYO consumption for each country. To assess the relationship
between the outcome variable and each covariate, bivariate ana-
lyses were performed. Multivariate analyses were also per-
formed via generalised estimating equations (GEEs) to estimate
parameters for the correlated data using binary logistic models.
GEE analyses were also performed by country (and between
countries), with exclusive use of RYO or FM cigarettes

(outcome variable) modelled as a function of key covariates. For
all GEE analyses, the working correlation with log quasi-
likelihood function under the unstructured model was used
because this is assumed to approximate the true correlation
structure.23–25 The statistical package SPSS V.21 was used for all
analyses.

RESULTS
Trends in the prevalence of RYO use
The prevalence of RYO and FM use by country across waves is
presented in table 3. Results showed that the proportion of
smokers in the UK exclusively using RYO tobacco had increased
significantly from 26.4% in 2007 to 32.7% in 2010 (p<0.001).
Exclusive use of RYO increased in France from 12.2% in 2006
to 19.1% in 2012 (p<0.001) and in Germany from 12.7% in
2007 to 18.6% in 2011 (p=0.031). However, although the pro-
portion of exclusive RYO use was highest across waves in the
Netherlands, borderline significance was observed over time (ie,
from 2008 to 2010) in this country.

Reported reasons for using RYO cigarettes
Figure 1 revealed that at period 1, more than 90% of smokers
in the UK and France, respectively, as well as just over 85% in
Germany and approximately 80% in the Netherlands, indicated
that price consideration was a reason why they smoked RYO. In
terms of health reasons for using RYO tobacco, just over a
fourth of smokers in the UK indicated that they consumed RYO
because they think it is healthier than FM cigarettes. In France,
about a fifth reported perceived health reasons for using RYO.
In Germany, just over a tenth of smokers think that it is health-
ier. In the Netherlands, 8.6% of smokers believed that RYO is
healthier. In regard to taste reasons, just under two-thirds of
smokers in the UK, over three-quarters in the Netherlands,
above two-fifths in Germany and a third in France indicated
that they consumed RYO because of taste.

Socioeconomic differences in exclusive RYO use
On account that we found strong significant country×wave
interaction in an omnibus analysis (data not shown), we also
performed separate GEE analyses for each country (see online
supplementary table S4 below).

Overall comparisons by income levels between exclusive RYO
users and exclusive FM users revealed that smokers with high
income were less likely to consume only RYO tobacco than
those with low income (OR=0.77, CI 0.69 to 0.86).
Within-country comparisons also revealed similar findings, as
across all countries, high-income earners were less likely to
consume RYO tobacco compared to their low income counter-
parts (UK: OR=0.73, CI 0.64 to 0.86; FR: OR=0.62, CI 0.48
to 0.81; NL: OR=0.83; CI 0.70 to 0.97; DE: OR=0.73, CI
0.56 to 0.96).

In terms of education, overall comparisons of exclusive RYO
users with FM only users revealed that exclusive RYO users
with medium and high education were less likely to consume
RYO tobacco than those with low education (high education:
OR=0.68, CI 0.60 to 0.77; medium education: OR=0.79, CI
0.72 to 0.88). Similar findings were reported in France and the
Netherlands, respectively, as smokers with medium and high
education were less likely to smoke RYO tobacco than those
with low education, in both countries (France (high education):
OR=0.67, CI 0.50 to 0.87, medium education: OR=0.73, CI
0.58 to 0.90; and the Netherlands (high education): OR=0.68,
CI 0.58 to 0.82, medium education: OR=0.43, CI 0.34 to
0.53). We also found that smokers in the UK with medium
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education were less likely to smoke RYO only, compared to
smokers with low education (OR=0.80, CI 0.68 to 0.95), while
use by education level was not statistically different in Germany.

Overall comparisons of exclusive RYO use with FM-only use
by gender indicated that exclusive RYO users were less likely to
be females (OR=0.38, CI 0.34 to 0.42). Within-country com-
parisons showed similar findings in all countries.

Comparisons by age showed that, overall, smokers aged 25–
39, 40–54 and 55+ were more likely to smoke RYO tobacco
exclusively than those aged 18–24 (OR=1.60, CI 1.31 to 1.96;
OR=2.41, CI 1.98 to 2.92; OR=1.73, CI 1.41 to 2.12, respect-
ively). Within-country analyses as well revealed that in the
Netherlands, those aged 25–39, 40–54 and 55+ years were
more likely to smoke RYO exclusively (OR=4.50, CI 2.92 to
7.25; OR=10.92, CI 8.92 to 12.22; OR=14.44, CI 11.25 to
16.56, respectively), compared to smokers aged 18–24.
Similarly, in France and Germany, exclusive RYO users tended
to be older smokers aged 25–39 and 40–54 (FR: OR=1.83, CI
1.29 to 2.61; OR=2.10, CI 1.47 to 3.01; and DE: OR=1.94,
CI 1.12 to 3.36; OR=3.09, CI 1.82 to 5.25), respectively.
However, in the UK, users aged 40–54 and 55+ respectively,
were less likely to smoke RYO tobacco exclusively than those
aged 18–24 (OR=0.66, CI 0.48 to 0.91; OR=0.49, CI 0.35 to
0.70).

Use of exclusive RYO compared to FM-only use overall
showed that consumers with HSI score of 2–4 and 5–6 were
more likely to use only RYO cigarettes (HSI 2–4: OR=1.32, CI
1.22 to 1.44; and HSI 5–6: OR=1.37, CI 1.21 to 1.55, respect-
ively), than those with a HSI score of 0–1. This result was
similar in the Netherlands and Germany, that is, those who had
a HSI score of 2–4 and 5–6, had a greater probability of being
exclusive RYO smokers (NL: OR=1.81, CI 1.47 to 2.22;
OR=1.52, CI 1.33 to 1.74; and DE: OR=1.30, CI 1.08 to
1.57; OR=1.40, CI 1.01 to 1.94, respectively), though in the

UK and France only those with a HSI score of 2–4 were signifi-
cantly more likely to smoke RYO tobacco exclusively (UK:
OR=1.27, CI 1.10 to 1.46; and FR: OR=1.24, CI 1.03 to
1.51). Overall, smokers who reported an intention to quit in the
next 6 months were less likely to smoke RYO tobacco only
(OR=0.88, CI 0.84 to 0.93). Significant within-country varia-
tions in exclusive RYO use were reported in France and the
Netherlands as smokers who had quit intentions were less likely
to smoke RYO tobacco only (FR: OR=0.82, CI 0.72 to 0.94,
and NL: OR=0.87, CI 0.80 to 0.95). No significant within-
country relationships were found in the remaining countries by
quit intentions.

DISCUSSION
This study depicted that the trend in exclusive RYO use was
increasing in the UK, France and Germany, consistent with a
previous study.5 However, although exclusive RYO use was
highest over the study period in the Netherlands, borderline sig-
nificance with respect to an increase in RYO use was observed in
this country. Our results are consistent with demonstrable evi-
dence that the share of fine-cut tobacco (ie, RYO and
make-your-own) as a proportion of total tobacco consumption
has risen in the European Union, with a corresponding reduc-
tion in the share of FM cigarettes.6 7 Indeed, available data on
alternative cigarettes26 showed that the countries studied are
among the six main RYO tobacco markets in the EU, with 80%
in volume of the EU fine-cut RYO tobacco market. Our findings
are also consistent with EU tobacco market data, which depicted
that the volume of EU FM cigarettes market in 2010 (608.8
billion sticks) declined by 23.3% in comparison to 2000.27

However, the market size of RYO tobacco in 2010 (75.500
tonnes) increased in comparison to 2000 by 42.2%. In this
respect, the EU market for RYO tobacco seems to grow while
the market for FM cigarettes seems to decrease.

The relatively lower price of RYO tobacco was significantly
the most commonly cited reason for using RYO tobacco, with
over three quarters of users in the UK, France, Germany and
the Netherlands, indicating that cheaper price was a reason
why RYO tobacco was smoked.5 The findings reflect the tax
differential in the EU,28 which allows member states to tax
manufactured cigarettes significantly more highly than RYO
tobacco. Thus, there is a tendency for consumers to avoid
higher priced tobacco products by switching to low-cost
alternatives.

In regard to health considerations, around a fourth of
smokers in the UK, under a fifth in France and around a tenth
in Germany and the Netherlands, reported that they used RYO
because it is healthier. Although the proportions of respondents
who think that RYO ‘is healthier’ than FM cigarettes are rela-
tively small, even the smallest proportion reported (ie, 8.6%)

Table 3 Prevalence (%) of exclusive factory made (FM) use, both Roll-Your-Own (RYO) and FM use, and exclusive RYO use by country and
across waves (weighted data)

UK France Netherlands Germany

Period FM only RYO only
Both
RYO+FM FM only RYO only

Both
RYO+FM FM only RYO only

Both
RYO+FM FM only RYO only

Both
RYO+FM

1 62.3 26.4 11.2 72.8 12.2 15.0 45.2 31.7 23.1 72.7 12.7 14.6
2 62.1 25.0 12.7 72.2 13.1 14.8 44.9 33.0 22.1 72.0 14.3 13.7
3 60.0 32.7 7.3 65.8 19.1 15.1 44.0 34.3 21.7 70.7 18.6 10.7

p Value for trend 0.057 <0.001 0.040 <0.001 <0.001 0.932 0.842 0.052 0.278 0.068 0.031 0.002

Figure 1 Self-reported (%) reasons for smoking Roll-Your-Own (RYO)
(all RYO users, period 1, weighted data, dichotomous responses).
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translates into many thousands of smokers who hold such mis-
perceptions. Moreover, even though both RYO and FM cigar-
ettes are equally deadly, smokers who hold such misperceptions
are likely to consider RYO tobacco as a safer alternative to
smoking cigarettes instead of quitting. As such, changing misper-
ceptions surrounding RYO tobacco will not only discourage
smokers who are worried about the health consequences of
smoking from switching to alternative cigarettes, but may also
help RYO smokers to desist from using such forms of tobacco
altogether.3 5 Additional health messages are therefore needed
to correct the misperception of health benefits of RYO tobacco.
Consistent with past study,5 we found that approximately
two-thirds of smokers in the UK, around three-quarters in the
Netherlands, just over two-fifth in Germany and a third in
France, indicated that they consumed RYO because of taste.

The pattern of exclusive RYO use compared to exclusive FM
use by income and education profile (both within and between
the study countries) revealed that exclusive RYO users were
more likely to be low-income earners and to have low levels of
education. These findings suggest that the availability of lower
priced tobacco products such as RYO cigarettes makes smoking
more affordable for them and therefore they may experience
less economic pressure to quit smoking. Our findings also imply
that if cigarettes become more expensive, the availability of
lower priced alternative cigarettes may encourage FM smokers
to switch to RYO tobacco, instead of choosing the more healthy
option to quit.5 26 28 In consequence, efforts aimed at eliminat-
ing or reducing the price disparities and availability of these
cheaper alternatives are required to prevent substitution in
tobacco use.

We found that, overall, exclusive RYO use was strongest
among older smokers compared to their younger counterparts.
One possible reason why overall older consumers tended to
smoke RYO tobacco only could be that this has become habit-
ual. We also found that, overall, exclusive RYO consumers
tended to be males and heavy smokers, which is consistent with
past research.5 15

This study is not without caveats. First, we had a relatively
small number of RYO smokers in any given wave, especially
in Germany and the UK. As such, examining changes in
smokers’ choice of RYO and/or FM tobacco consumption
over time is somewhat problematic. To resolve this, we used a
GEE technique to assess aggregate changes in tobacco use
over the study period. This approach also allowed for inter-
wave correlation. Apart from this, the measures we assessed
were obtained via self-report responses of smokers and there-
fore could not be validated by other means. We also noted
that the attrition rates in the UK (at period 3) and Germany
(at period 2 and period 3) were large. In fact, attrition
occurred in all of the countries, but the samples in France
and the Netherlands were replenished at periods 2 and 3, and
the UK sample was replenished at period 2. Use of weighted
GEE analysis controlling for age, gender, HSI and quit inten-
tions not only enabled longitudinal data to be analysed effi-
ciently, with reliable and robust estimates produced, even with
incomplete data, but also adjusted for some of the main vari-
ables known to influence attrition.

Despite the above caveats, the current prevalence level5 29

and our results provide further support for the fact that EU
Member States should not be allowed to price and tax manufac-
tured and alternative tobacco products differently. In this
regard, strong tobacco tax regulation is needed in the EU and
elsewhere to eliminate or reduce the price advantage of RYO
tobacco over FM cigarettes. Importantly, such a strategy should

ensure that illicit alternative tobacco does not proliferate. More
so, appropriate strategies should be put in place to reduce the
adverse economic consequences on low-income smokers who
may not be able to quit smoking. To the extent that changing
misperceptions surrounding RYO tobacco may encourage
smokers who want to stop smoking to quit or reduce consump-
tion, effective tobacco policies that target smokers with add-
itional health messages are required to correct misperceptions of
RYO tobacco.

What this paper adds

▸ Trends in exclusive Roll-Your-Own (RYO) tobacco use have
been increasing significantly in the UK, France and Germany,
and borderline significantly in the Netherlands. Use in the
Netherlands was highest across waves.

▸ The relatively lower price of RYO tobacco was the most
commonly cited reason for using RYO tobacco, with
over three quarters of users in the UK, France, Germany
and the Netherlands indicating that they consumed RYO
because it was cheaper than factory-made (FM) cigarettes.
The misperception that RYO products are less harmful
than FM cigarettes still exists among a large number of
smokers (especially in the UK). In each of the study
countries, low-income earners were more likely to
consume exclusive RYO tobacco than high-income earners.

▸ Tobacco control advocates should aim at establishing
effective tobacco tax policy in the European Union and
elsewhere to eliminate or reduce the price advantage of RYO
tobacco over FM cigarettes.
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Table 4 GEE analyses by country for exclusive use of RYO compared to exclusive use of 

factory-made cigarettes (using weighted data and row percentages).  

 

Variable  United Kingdom France Netherlands Germany Between-

Country 

Comparison 
RYO 

Use 
Only1 

(%) 

OR 

(95% CI) 

P- 

value 

RYO 

Use 
Only1 

(%) 

OR 

(95% CI) 

P-

value 

RYO 

Use 
Only1 

(%) 

OR 

(95% CI) 

P-

value 

RYO 

Use 
Only

1 

(%) 

OR 

(95% CI) 

P-

value 

OR 

(95% CI) 

P-

value 

Survey 

Mode 

       

 

       

Telephone 30.3 Reference  - - - 41.3 Reference  - - - Reference  

      Web 35.7 .88 

(.76-1.02) 

.088 - - - 43.1 .96 

(.75-1.23) 

.735 - - - .92 

(.82-1.04) 

.174 

Overall   .088           .253 

Income               

     Low 31.0 Reference  22.1 Reference  45.2 Reference  18.5 Reference  Reference  

  Medium 34.4 .91 

(.82-1.04) 

.096 19.1 .95 

(.79-1.26) 

.525 48.2 .99 

(.87-1.14) 

.907 16.5 .86 

(.58-.96) 

.025 .96 

(.88-1.05) 

.411 

    High 23.8 .73 

(.64-.86) 

<.001 11.2 .62 

(.48-.81) 

<.001 36.6 .83 

(.70-.97) 

.021 17.1 .73 

(.56-.96) 

.019  .77 

(.69-.86) 

<.001 

    No 

Answer 

40.6 1.11 
(.97-1.32) 

.119 13.6 .85 
(.56-1.28) 

.454 42.4 .88 
(.76-1.02) 

.098 10.9 .65 
(.47-.89) 

.007 .90 
(.81-1.01) 

.060 

overall   <.001   <.001   .006   .044  <.001 

Education               

     Low 32.0 Reference  21.9 Reference  59.5 Reference  15.4 Reference  Reference  

  Medium  27.0 .80 

(.68-.95) 

.009 14.6 .73 

(.58-.90) 

.004 40.2 .43 

(.34-.53) 

<.001 14.0 1.29 

(.92-1.81) 

.137 .79 

(.72-.88)
 

<.001 

     High 33.2 .91 

(.70-1.19) 

.474 11.6 .67 

(.50-.87) 

.003 25.6 .68 

(.58-.82) 

<.001 19.3 1.07 

(.80-1.54) 

.653 .68 

(.60-.77) 

<.001 

Overall   .034   .002      .280  <.001 

Gender               

       Male  41.5 Reference  22.0 Reference  56.5 Reference  19.7 Reference  Reference
  

      Female 20.1 .38 

(.31-.47) 

<.001 11.5 .43 

(.35-.53) 

<.001 27.2 .24 

(.20-.30) 

<.001  12.3 .62 

(.46-.83) 

.002 .38 

 (.34-.42) 

<.001 

Overall      <.001      .002  <.001 

Age               

18-24  37.4 Reference  10.8 Reference  10.7 Reference  9.4 Reference  Reference  

25-39  31.6 .77 

(.55-1.06) 

.086 17.8 1.83 

(1.29-2.61) 

.001 30.8 4.50 

(2.92-7.25) 

<.001 16.4 1.94 

(1.12-3.36) 

.019 1.60  

(1.31-1.96)
 

<.001 

40-54  30.4 .66 

(.48-.91) 

.011 20.3 2.10 

(1.47-3.01) 

<.001 54.3 10.92 

(8.92-12.22)
 

<.001
 

22.1 3.09 

(1.82-5.25) 

<.001 2.41  

(1.98-2.92)
 

<.001 

55+  27.0 .49 

(.35-.70)
 

<.001
 

14.6 1.42 

(.94-2.14) 

.101 51.2 14.44 

(11.25-16.56) 

<.001 10.4 1.18 

(.64-2.18) 

.580 1.73 

 (1.41-2.12)
 

<.001 

     Overall   <.001   <.001    <.001   <.001  <.001 

HSI               

0-1 24.3 Reference  12.9 Reference  25.3 Reference  10.7 Reference  Reference  

2-4 32.2 1.27 

(1.10-1.46) 

.001 20.8 1.24 

(1.03-1.51) 

.027 50.3 1.81 

(1.47-2.22) 

<.001 20.2 1.30 

(1.08-1.57) 

.005 1.32 

(1.22-1.44)
 

<.001
 

5-6 30.8 1.20 

(.98-1.48) 

.084 21.7 1.25 

(.85-1.85) 

.263 53.2 1.52 

(1.33-1.74) 

<.001 20.5 1.40 

(1.01-1.94) 

.044 1.37 

(1.21-1.55)
 

<.001
 

overall   .004   .004   <.001   .017  <.001 

Intention 

to Quit 

              

        No 33.3 Reference  18.5 Reference  46.1 Reference  18.0 Reference  Reference  

        Yes  24.7 99 

(.92-1.08) 

.876 14.3 .82 

(.72-.94) 

.004 30.2 .87 

(.80-.95) 

.002 10.0 .85  

(.70-1.03) 

.089 .88 

 (.84-.93) 

<.001 

Overall   .876   .004   .002   .089  <.001 

Country 27.3   14.6   33.7   14.2     

UK - -  - -  - -  - -  Reference  

FR - -  - -  - -  - -  .43 

(.36-.51)
 

<.001 

NL - -  - -  - -  - -
  

1.99 

(1.68-2.36)
 

<.001 

DE - -  - -  - -  - -  .44 

(.36-.53)
 

<.001 

overall              <.001 

Survey 

Period  

              

1 29.8 Reference  14.4 Reference  41.6 Reference  14.8 Reference  Reference  



aReported proportion of RYO only use by socio-demographics represents RYO consumption over three time periods. bSurvey mode is 

applicable to the UK and Netherlands surveys only.   

 

 

2 28.8 1.07 

(1.01-1.13) 

.018 15.3 1.11 

(1.02-1.22) 

.022 42.6 1.03 

(.97-1.10) 

.314 16.6 .99 

(.88-1.12) 

.866 1.05 

(.99-1.11)
 

.082 

3 35.3 1.22 

(1.12-1.33)
 

<.001  22.5 1.66 

(1.44-1.91) 

<.001 44.9 1.07 

(1.00-1.40) 

.051 20.8 1.12 

(.99-1.26) 

.082 1.21 

(1.11-1.31)
 

<.001
 

Overall   <.001      .145   .138  <.001 
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