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Abstract

Introduction: Understanding the use of cheaper roll-your-own cigarettes may have implications for tobacco
tax policy. We examined trends in RYO cigarette use in England between 2008 and 2017, and characterised

users’ sociodemographic and smoking profiles.

Methods: We used data from 211,469 respondents to a survey representative of the adult (216y)
population. In current smokers across the entire study period (n=43,389), we assessed multivariable
associations between cigarette type (RYO/FM) and sociodemographic and smoking characteristics. Among
current smokers in 2008 and 2017 (n=7,685), we tested interactions between year and cigarette type to

assess the stability of each characteristic.

Results: Between 2008 and 2017, FM cigarette use declined from 15.3% to 9.2% while RYO use increased
from 6.7% to 8.1%. Greater odds of RYO use were observed among younger, male smokers from lower
social grades, who were more addicted and used e-cigarettes (ORrange=1.28—1.86, p<0.001). Lower odds of
RYO use were observed among non-daily smokers, those with high motivation to stop, and higher spending
on smoking (ORrange=0.46—0.89, p<0.001). The RYO smoker profile was relatively stable between 2008 and
2017. However, compared with FM use, RYO use increased in younger (p<0.001) and female (p=0.019)
smokers, and there was a relatively smaller decline in the proportion cutting down or trying to quit

(p=0.004).

Conclusion: In England, RYO use increased when overall smoking prevalence and FM use decreased. The
profile of RYO smokers remained relatively stable, with users typically younger, male, more addicted,

deprived, spending less on smoking, and less inclined to quit than FM smokers.

Implications: This population-based study provides novel insight into recent trends in RYO use in England,
providing an up-to-date understanding of the profile of RYO smokers in England. Without the consistent
application of tax across the range of combustible products, smokers who are more dependent are able to
capitalise on the lower cost of RYO in order to continue smoking, undermining the potential benefit of

taxation on cessation.



Introduction

Reducing smoking prevalence remains a public health priority [1]. Increasing the price of cigarettes via
taxation can reduce smoking uptake and promote cessation [2—7]. However, its impact may be mitigated by
smokers using cheaper brands or roll-your-own (RYO) cigarettes. In England, RYO cigarettes cost around half
the price of factory-made (FM) cigarettes, primarily because they are subject to a lower level of taxation [8].
The lower cost means individuals who use RYO cigarettes are significantly less likely to try to quit [9]. A pre-
requisite to policy action is an up-to-date understanding of the profile of RYO users in England. This study
reports the sociodemographic and smoking characteristics of smokers who use RYO cigarettes in England,

and how these have changed over time relative to smokers who use FM cigarettes.

Evidence indicates that in contrast to the declines in overall smoking prevalence and consumption of FM
cigarettes that have occurred in the UK over recent decades, use of RYO cigarettes has increased [10-14].
Data from the General Lifestyle Survey indicate that between 1974 and 2010, the prevalence of smoking fell
by more than half, from 45% to 20% [14]. However, the proportion of smokers using RYO cigarettes
increased considerably, from 13% to 39% in men and from 1% to 23% in women [14]. Similar trends for
increasing use of RYO cigarettes in the context of declining prevalence of smoking have been observed in
the UK International Tobacco Control (ITC) Project, a longitudinal survey of ~2,000 smokers [11-13],
although the most recent data published indicated that the prevalence of RYO cigarette use levelled off

between 2010 and 2014 [13].

While RYO cigarettes are growing in popularity, they have not been adopted uniformly across
socioeconomic groups. In the UK ITC survey, RYO use was associated with younger age, male sex, lower level
of education, lower annual income, financial stress, heavier smoking, higher level of nicotine addiction, and
lower motivation to stop [11,12,15]. Additional associations with white ethnicity, routine/manual
occupations, unemployment and region (higher prevalence in south west England and Wales, compared
with London) have been identified in the General Household Survey [10]. This raises the possibility that the

lower cost of RYO has increased health inequalities in the UK.

To our knowledge, no data on trends in prevalence of RYO use have been reported beyond 2014; and the
most recent comprehensive assessment of sociodemographic and smoking-related correlates of RYO use
was conducted on data collected between 2002 and 2008 [11]. This literature needs updating for several

reasons. First, previous work has shown substantial changes in prevalence of RYO use over relatively short



time periods, for example from 26.4% of smokers in 2007 to 32.7% in 2010 [12]. The UK ITC survey data
indicate a possible plateau in RYO usage between 2010 and 2014 but the authors note that no data were
available for 2011 or 2012 so fluctuations during this period were not examined. It is plausible that current
prevalence of RYO use may differ from the most recent available estimate, and nuanced trends in usage

since 2010 may not have been accurately reflected by existing literature.

Secondly, changes to tobacco control policy are likely to have had an effect on RYO usage. Importantly, the
2016 budget included measures to tackle cheap tobacco, including an increased 3% duty on RYO tobacco
[1], reducing the tax differential between RYO and FM cigarettes in the UK. With a majority of smokers who
use RYO cigarettes citing cost as a central factor driving their choice of tobacco product [11,12], such a
change in taxation policy may have reduced motivation to swap from more expensive products to RYO,

causing the rate of increase in prevalence of RYO usage to slow.

Finally, changes in the economic climate over the last decade may have altered the profile of RYO users,
with the recession of 2008/09 necessitating a switch from more expensive premium tobacco products to
cheaper alternatives. Although studies conducted before the global financial crisis demonstrated
associations between use of RYO cigarettes and socioeconomic disadvantage [10,11,15], increasing financial

difficulties may have amplified the disparity in usage between socioeconomic groups.

Using data from a large sample representative of the adult population in England, collected between
January 2008 and December 2017 (inclusive), this study aimed to provide insights into recent trends in RYO
cigarette use in England, and characterise users in terms of their sociodemographic and smoking profiles.

Specifically, we aimed to answer the following research questions:

1. To what extent has the use of RYO cigarettes relative to FM cigarettes in England changed between
2008 and 20177

2. How do current smokers of RYO cigarettes differ from FM cigarette smokers in sociodemographic
and smoking characteristics across the entire study period?

3. To what extent do differences in smoking-related characteristics between current RYO cigarette
smokers and FM cigarette smokers persist after adjustment for sociodemographic characteristics?

4. Has the sociodemographic/smoking profile of current RYO cigarette smokers changed between

2008 and 2017 and, if so, in what way?



Method

Study population

The Smoking Toolkit Study is an ongoing cross-sectional survey with a different representative sample of
adults in England each month designed to provide insights into population-wide influences on smoking and
cessation by monitoring trends on a range of variables relating to smoking [16]. The study uses a hybrid
random location and quota sampling to select a new sample of ~1,700 adults (216y) each month.
Participants complete a face-to-face computer-assisted survey with a trained interviewer. Comparisons with
national data indicate that key variables including sociodemographics and smoking prevalence are

nationally representative [16].

The present study used aggregated data from respondents in the period from 2008 to 2017 (the most

recent full year of available data).

Measures

Participants who reported smoking cigarettes (FM or RYO) daily or occasionally were asked to report the
number of cigarettes they smoked on an average day, and how many were RYO. For the purpose of the
present analyses, we examined any use of RYO cigarettes (defined as >0% of total cigarette consumption),
predominant use (>50% of total cigarette consumption; a definition used by other studies examining RYO

cigarette usage [11]) and exclusive use (100% of total cigarette consumption).

Sociodemographic characteristics assessed were: age, sex, social grade (an occupational index of
socioeconomic position, categorised as ABC1, which includes managerial, administrative and professional
and occupations, vs. C2DE, which includes semi-routine and routine occupations, manual occupations,
never workers and long-term unemployed [17]) and region (Government Office Region grouped into
northern, central and southern England). Ethnicity was not included because data were not available before

2013.

Smoking characteristics assessed were: number of cigarettes smoked per day, daily vs. non-daily smoking,
time to first cigarette (within 5 minutes vs. 26 minutes) [18], strength of urges to smoke (an indicator of
cigarette addiction) [19], motivation to stop smoking [20], whether the participant was currently cutting

down, current use of e-cigarettes for any reason [21], current use of NRT, whether the participant had tried



to quit in the last year, and inflation-adjusted weekly expenditure on smoking. While there is some debate
as to whether e-cigarettes should be classified as a tobacco product alongside RYO and FM cigarettes [22],
we chose not to include e-cigarette use as a third dependent variable on the basis that (i) e-cigarettes do
not contain tobacco, (ii) e-cigarette use does not involve combustion and thus cannot be considered a form
of smoking, and (iii) e-cigarettes are not classified as a tobacco product in England, where this study was

conducted.

Statistical analysis

The analysis plan was pre-registered on OpenScienceFramework (https://osf.io/56t3b/).

Data were weighted to match the English population on age, sex, social grade and region. Missing data on
sociodemographic and smoking characteristics were generally low, with complete data available for age,
sex, social grade and non-daily smoking, and <2% missing for region, cigarettes per day, time to first
cigarette, and past-year quit attempts. A small number of smoking characteristics were not collected on
every wave, and as such there were more missing data: current use of e-cigarettes (5.3%), current use of
NRT (5.3%), cutting down (5.4%), strength of urges to smoke (6.0%), motivation to stop smoking (9.6%) and
weekly expenditure on smoking (15.5%). Under the missing at random assumption, missing values were
imputed (using SPSS v.24) using an imputation model with all other variables as predictors [23]. Five
imputed datasets were created, each analysed separately, and the results combined to produce pooled
estimates of effects; allowing the analyses to account for uncertainty caused by estimating missing data.

Pooled estimates are reported throughout the paper.

We used descriptive statistics to analyse annual trends for (i) any, (ii) predominant and (iii) exclusive use of
RYO and FM cigarettes among adults in England. We used logistic regression on aggregated data across the
entire study period to examine the extent to which sociodemographic and smoking characteristics were
associated with predominant use of RYO vs. predominant use of FM cigarettes in current smokers. Bivariate
associations between predominant RYO cigarette use and each potential correlate were tested separately
and independent associations were assessed with a multivariable model that included all variables. In
addition, in order to examine whether profiles of RYO cigarette smokers have changed over time, we used
data collected in 2008 and 2017 to test the 2x2 interaction between survey year (2008 vs. 2017) and type of
cigarettes smoked (RYO vs. FM) for each sociodemographic and smoking-related characteristic. We used

logistic regression for categorical outcomes and linear regression for continuous outcomes. We applied a



false discovery rate correction [24] to all p-values using an online calculator

(https://www.sdmproject.com/utilities/?show=FDR) to adjust for multiple comparisons.

We calculated Bayes factors (BF; planned a priori) for non-significant results in order to examine whether
these associations could best be characterised as evidence of no effect or whether data were insensitive to
detect an effect [25,26]. Alternative hypotheses were represented by half-normal distributions and the
absolute expected effect size for categorical outcomes was set to OR=3.0 in the observed direction (i.e.
OR=3.0 for observed ORs >1 and OR=0.33 for observed ORs <1) and for continuous outcomes was set to
beta=0.5 (i.e. beta=0.5 for observed betas >0 and beta=-0.5 for observed betas <0) based on previous
research into important differences in user characteristics between RYO and FM cigarette smokers
[10,11,11]. BFs 23 can be interpreted as evidence for the alternative hypothesis (and against the null), BFs
<1/3 as evidence for the null hypothesis, and BFs between 1/3 and 3 suggest the data are insensitive to

distinguish the alternative hypothesis from the null [25,27].

All analyses were performed in SPSS v.24 with the exception of the Bayes factors which were calculated

using an online calculator (http://www.lifesci.sussex.ac.uk/home/Zoltan_Dienes/inference/Bayes.htm).

Results

A total of 211,469 individuals responded to the survey between 2008 and 2017 (range 18,999-24,821 per
year). Over the 10-year study period, the overall prevalence of cigarette smoking in the adult population in
England fell from 22.0% to 17.2%. There was a clear decline in use of FM cigarettes (Figure 1). In 2008, the
prevalence of any, predominant and exclusive use of FM cigarettes was 16.4%, 15.3% and 14.3%,
respectively. In 2017, it was 9.7%, 9.2% and 8.8% (a 40.9%, 39.9% and 38.5% decrease), respectively. By
contrast, RYO cigarette use increased (Figure 1). In 2008, the prevalence of any, predominant and exclusive
use of RYO cigarettes was 7.7%, 6.7% and 5.6%, respectively. In 2017, it was 8.4%, 8.1% and 7.5% (a 9.1%,
20.9% and 33.9% increase), respectively. Among smokers who reported any use of RYO cigarettes in 2008
(n=8,778), 72.8% reported exclusive use (i.e. RYO comprised 100% of their total cigarette consumption),
14.0% reported predominant but not exclusive use (50-99% of their total cigarette consumption), and the
remaining 13.1% reported non-predominant use (1-49% of total cigarette consumption). In 2017 (n=10,276

RYO users), the respective figures were 89.4%, 6.0%, and 4.7%.



Associations in current smokers (n=43,389) between predominant RYO cigarette use (vs. predominant FM
cigarette use) and sociodemographic and smoking characteristics are shown in Table 1. Among current
smokers, there were significant bivariate associations between predominant RYO cigarette use and all
sociodemographic and smoking characteristics. In the multivariable model, there remained significant
independent associations between predominant RYO cigarette use and younger age, male sex, lower social
grade, region, a higher number of cigarettes per day, daily smoking, shorter time to first cigarette, stronger
urges to smoke, lower motivation to stop, current e-cigarette use, non-use of NRT, and lower weekly
spending on smoking. No significant independent association was detected between predominant RYO

cigarette use and either currently cutting down or past-year quit attempts in the multivariable model.

The sociodemographic and smoking characteristics of predominant RYO and predominant FM cigarette
smokers in 2008 (n=4,183) and 2017 (n=3,502) are summarised in Table 2. There were significant
interactions between survey year (2008 vs. 2017) and type of cigarettes smoked (RYO vs. FM) for age, sex,
currently cutting down and past-year quit attempts. Between 2008 and 2017, relative to FM cigarette
smokers, there was an increase in the proportion of RYO cigarette smokers who were younger and female
and a smaller decrease in the proportion of RYO cigarette smokers who were currently cutting down or had
made at least one serious quit attempt in the past year. The remaining interactions were not significant and
further investigated by calculating Bayes factors (BF). These (see Supplementary Table) indicated strong
evidence for the null hypothesis of no association between RYO cigarette use and currently cutting down
and past-year quit attempts (BF 0.03). There was moderate to strong evidence for the null hypothesis for
interactions between survey year and RYO cigarette use for cigarettes per day, non-daily smoking, strength
of urges to smoke, high motivation to stop, current use of NRT, and weekly spending on smoking (BF range
0.06-0.32), but data were insensitive to detect interactions between survey year and RYO cigarette use for

social grade, region, and time to first cigarette (BF range 0.37-0.47).

Discussion

Between 2008 and 2017, the prevalence of FM cigarette smoking in adults in England fell by around 40%.
Predominant use of FM cigarettes declined from 15.3% to 9.2% and exclusive use declined from 14.3% to
8.8%. By contrast, there was an increase in the prevalence of RYO cigarette smoking, with predominant use

increasing by 20.9% (from 6.7% to 8.1%) and exclusive use increasing by 33.9% (from 5.6% to 7.5%).



Across the entire 10-year study period, odds of RYO cigarette smoking were higher among younger, male
smokers from lower social grades who lived in central and southern England. Odds of RYO use were also
higher among smokers who smoked more cigarettes per day, were more addicted, and reported current use
of e-cigarettes. However, odds of RYO use were lower among smokers who reported being a non-daily

smoker, having high motivation to stop, current use of NRT, and higher weekly spending on smoking.

The profile of smokers who used RYO cigarettes was relatively stable over time, although the proportion
who were younger and female increased between 2008 and 2017, over and above changes seen in smokers
who used FM cigarettes. There was also a smaller decline in the proportion who were cutting down or had

made a past-year quit attempt among RYO than FM smokers.

A trend for increasing use of RYO cigarettes in the context of a decline in overall smoking prevalence and
use of FM cigarettes is in line with previous studies in the UK and other high-income countries [10,11,13,14].
It is likely these changes are driven by increases in the cost of smoking. Cost has been identified as the main
reason smokers choose RYO over FM cigarettes [28] and is a leading motive for quitting [29]. With raising
the cost of smoking identified as an effective means of reducing smoking [2-5], the UK government has
implemented progressive tax increases which have resulted in cigarette prices rising to among the highest in
Europe [30]. However, on average, RYO cigarettes are substantially cheaper than FM cigarettes [8] at
approximately £0.20 (based on the UK mean of 0.48g of tobacco per cigarette [31]) vs. £0.53 per cigarette
[32,33], and a higher proportion are obtained illicitly [34]. This price gap is exacerbated by the tobacco
industry differentially shifting tax increases between brand segments: while taxes on more expensive
brands are consistently ‘overshifted’ with price rises on top of the tax increase, taxes on the cheapest
products are not always fully passed onto consumers [8]. Thus, as the cost of smoking increases, some FM
smokers will be encouraged to quit [2—7] but others may look to an alternate, cheaper product to mitigate
the cost differential. Simultaneously, the existing cohort of RYO smokers would have been less likely to

attempt to stop.

The plateau in prevalence of RYO cigarette use since 2015 may be attributable to the additional 3% increase
in the duty on RYO tobacco implemented in 2016 [1] narrowing the price gap between RYO and FM
cigarettes in England. However, even among FM smokers, expenditure on smoking did not increase
substantially between 2008 and 2017, indicating that there must be other strategies used to mitigate price
increases, such as cutting down the number of cigarettes smoked, buying illicit cigarettes, and altering

smoking behaviour to titrate nicotine intake [35,36].



Consistent with previous evidence that smokers who are younger and socioeconomically disadvantaged are
most responsive to changes in price [5,7], we observed higher odds of RYO cigarette use among younger
smokers and those from lower social grades. The association between younger age and RYO use is in
contrast to the findings of previous studies which have found older people are more likely to use RYO
cigarettes [11,12]. This discrepancy could reflect a change in the profile of smokers who use RYO cigarettes
over time. Results from the present study and previous research indicate that RYO cigarette use is
increasing considerably among younger smokers, with around three-quarters of young smokers opting for

cheap tobacco products [10].

An association between socioeconomic disadvantage and RYO cigarette use has been consistently observed
in previous studies using a range of indices, including income, financial stress, unemployment, occupation,
and level of education [10-12,15]. We replicated the association between routine and manual occupations
(indicated by lower social grade) and higher odds of RYO use, but did not have data available on other
socioeconomic variables. Socioeconomic inequalities in smoking are well documented, with the most
disadvantaged members of society substantially more likely to smoke and less likely to quit than the most
affluent people [37,38]. However, evidence suggests this is not because they are less motivated to stop,
make a quit attempt or use cessation support [39,40], but could be due to higher levels of addiction making
quitting more difficult [40]. By offering a means for smokers with low disposable incomes to offset rises in
the cost of smoking, the lower cost of RYO cigarettes may exacerbate inequalities in smoking and its
associated consequences for health. On a population level, the global financial crisis and recession that
occurred during the study period disproportionately increased unemployment and reduced income for
people from lower social grades. Well-documented stressors associated with rising income inequality may

increase smoking and other forms of substance abuse regardless of pricing interventions [41,42].

We also observed higher prevalence of RYO cigarette use among men than women, in line with previous
research [10-12,15]. However, the gender gap appeared to have narrowed over time. There was a
significant increase in the proportion of RYO cigarette smokers who were female over the study period
(from 38.3% in 2008 to 42.5% in 2017), and a small decline in the proportion of FM cigarette smokers who
were female. There were also regional differences in the prevalence of RYO cigarette use, as was observed
in the British General Household Survey [10]. We did not formally test differences in RYO use by ethnicity
because this variable was not included in the Smoking Toolkit Study until 2013 and there were therefore a
large number of missing values; however, in a subsample with available data, white ethnicity was associated

with increased odds of RYO use (data not shown), consistent with previous findings [10].
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In addition to sociodemographic differences, we observed substantial differences in the odds of RYO use
according to a number of smoking characteristics. Associations between RYO use and heavier smoking and
lower motivation to stop have previously been reported [11,12,15]. The present results confirm these
associations and add to the descriptive picture of RYO smokers in England by identifying associations with
other factors, including level of addiction and non-daily smoking. We found that people who smoked more
heavily, were more addicted and reported current use of e-cigarettes had significantly higher odds of
smoking RYO cigarettes, while those who reported having high motivation to stop, non-daily smoking and
current use of NRT had significantly lower odds. The associations with current use of NRT and e-cigarettes
likely reflect the declining overall use of NRT during this period that RYO became more popular, while the

use of e-cigarettes followed the opposite pattern.

Across the entire study period, there was no evidence of an association between attempts to quit or cut
down and use of RYO cigarettes after adjustment for other sociodemographic and smoking characteristics.
This finding is in line with our previous study that found there was no significant association between RYO
cigarette use and quit attempts when the lower cost of smoking RYO relative to FM cigarettes was
controlled for [9]. However, the change in prevalence of past-year quit attempts and cutting down between
2008 and 2017 differed significantly between smokers of RYO and FM cigarettes. Compared with FM
cigarette smokers, there was a significantly smaller decline in the proportion of RYO cigarette smokers who
reported a past-year quit attempt or trying to cut down their cigarette consumption. This resulted in the
two groups of smokers becoming more similar over time: quit attempts and cutting down were more
frequently reported by FM cigarette smokers than RYO cigarette smokers in 2008, but there was little

difference in prevalence in 2017.

A major strength of this study was the large, representative sample. However, there were also limitations.
Quit attempts were self-reported and relied on recall of the past year, introducing scope for bias.
Expenditure on smoking was estimated based on recall of average weekly spend, and may have been less
accurate for RYO smokers than FM smokers. Items on cutting down and current use of NRT and e-cigarettes
were not included in every wave, so we imputed missing values. Sensitivity analysis using Bayes factors
indicated that for non-significant associations and interactions, the data generally favoured the null
hypothesis but were insensitive to detect changes in the distribution of social grades, regions and level of
cigarette addiction among RYO cigarette smokers between 2008 and 2017, so it is possible there were small

changes in these characteristics that were not detected in this study.
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These results show that the prevalence of RYO cigarette use in England has increased over the past decade
despite an overall reduction in smoking prevalence and use of FM cigarettes. This pattern is likely being
driven by differential tax increases on RYO vs. FM cigarettes, with RYO offering a more affordable option. As
such, the clearest policy intervention for RYO use relates to tax. Smokers who use RYO cigarettes are
typically younger, male, and more socioeconomically disadvantaged than those who use FM cigarettes.
They smoke more heavily, are more addicted to cigarettes, spend less on smoking, and are less inclined to
quit. As such, targeting interventions or tobacco control policies at young, male, and disadvantaged smokers

may help to stem the continued use of tobacco (especially RYO) among these priority groups.
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Table 1 Bivariate and multivariable logistic regression models of associations with predominant roll-your-own cigarette

use among current smokers

Bivariate Multivariable
%*? OR [95% CI] p° OR [95% Cl] p°

Age in years

16-24 43.8 1.00 - 1.00 -

25-34 38.3 0.80 [0.75-0.85] <0.001 0.85 [0.79-0.92] <0.001

35-44 39.6 0.84 [0.79-0.90] <0.001 0.89 [0.82-0.96] 0.005

45-54 40.4 0.87 [0.82-0.93] <0.001 0.88 [0.81-0.96] 0.004

55-64 36.6 0.74 [0.69-0.80] <0.001 0.74 [0.67-0.81] <0.001

265 26.9 0.47 [0.44-0.51] <0.001 0.47 [0.42-0.52] <0.001
Sex

Women 31.6 1.00 - 1.00 -

Men 45.1 1.78 [1.71-1.85] <0.001 1.86 [1.77-1.95] <0.001
Social grade

ABC1 32.6 1.00 - 1.00 -

C2DE 42.6 1.54 [1.48-1.60] <0.001 1.31[1.24-1.37] <0.001
Region

North 354 1.00 - 1.00 -

Central 39.6 1.20[1.14-1.26] <0.001 1.28 [1.20-1.36] <0.001

South 40.9 1.27 [1.21-1.33] <0.001 1.36 [1.28-1.44] <0.001
Non-daily smoker

No 39.8 1.00 - 1.00 -

Yes 29.6 0.63 [0.59-0.68] <0.001 0.46 [0.43-0.50] <0.001
Time to first cigarette

6 or more minutes 37.0 1.00 - 1.00 -

Within 5 minutes 46.3 1.47 [1.40-1.55] <0.001 1.49 [1.38-1.60] <0.001
High motivation to stop®

No 40.0 1.00 - 1.00 -

Yes 33.1 0.74 [0.70-0.79] <0.001 0.84 [0.79-0.90] <0.001
Currently cutting down

No 40.7 1.00 - 1.00 -

Yes 36.8 0.85[0.81-0.88] <0.001 1.00 [0.95-1.05] 0.940
Current use of e-cigarette

No 38.2 1.00 - 1.00 -

Yes 42.9 1.22 [1.14-1.30] <0.001 1.64 [1.51-1.79] <0.001
Current use of NRT

No 39.6 1.00 - 1.00 -

Yes 33.2 0.76 [0.72-0.80] <0.001 0.87 [0.81-0.94] 0.001
Tried to quit in past year

No 39.6 1.00 - 1.00 -

Yes 36.6 0.88 [0.84-0.92] <0.001 0.99 [0.93-1.05] 0.737

mean([SD]¢

Cigarettes per day 12.66 (8.68) 1.01 [1.01-1.02] <0.001 1.13[1.12-1.14] <0.001
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Strength of urges to smoke® 2.06 (1.07) 1.09 [1.07-1.12] <0.001 1.18 [1.15-1.21]

<0.001

Weekly spending on smoking 15.48 (12.44) 0.94 [0.94-0.94] <0.001 0.89 [0.89-0.89]
(£)

<0.001

2 Percentage of current smokers in each category who reported predominant (250%) RYO cigarette use.

b p values with false discovery rate correction applied.
¢ Mean [SD] for the group of current smokers who reported predominant RYO use.

dDefined as really wanting to stop smoking within the next three months.
e Self-rated strength of urges to smoke over the past 24 hours, on a scale from 0 (not at all) to 5 (extremely strong).
OR = odds ratio; Cl = confidence interval; SD = standard deviation; NRT = nicotine replacement therapy.
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Table 2 Sociodemographic and smoking profile of roll-your-own vs. factory-made cigarette smokers in England: 2008 and 2017

RYO cigarette smokers?

FM cigarette smokers®

Interaction®

2008 2017 Change* 2008 2017 Change* OR/Beta [95% Cl] pe
Age in years (%) 0.63 [0.53; 0.74] <0.001
16-24 19.6 23.4 3.8 21.4 13.9 -7.5 - -
25-34 20.9 22.7 1.8 20.6 23.0 2.4 - -
35-44 24.6 17.9 -6.7 21.3 17.0 -4.3 - -
45-54 19.4 17.0 -2.4 15.1 20.2 5.1 - -
55-64 10.9 11.8 0.9 11.5 12.9 1.4 - -
265 4.4 7.3 2.9 10.2 12.9 2.7 - -
Women (%) 38.3 42.5 4.2 54.4 52.9 -1.5 1.27 [1.05; 1.53] 0.019
Social grade C2DE (%) 69.9 66.4 -3.5 57.8 57.7 -0.1 0.86 [0.70; 1.04] 0.152
Region (%) 0.87[0.73;1.03]  0.131
North 28.7 30.5 1.8 38.3 32.7 -5.6 - -
Central 35.7 28.1 -7.6 29.5 304 0.9 - -
South 35.6 41.4 53 32.2 36.8 4.6 - -
Cigarettes per day (mean [SD]) 14.08 (9.03) 11.10(8.34) -2.97 (0.33) 13.15 (8.53) 10.45 (7.92) -2.69 (0.24) -0.01 [-0.05; 0.03] 0.525
Non-daily smoker (%) 6.7 12.2 5.5 10.7 15.8 5.1 1.24[0.91; 1.70] 0.211
First cigarette within 5 min of waking (%) 27.0 16.3 -10.7 18.1 11.9 -6.2 0.86 [0.67; 1.11] 0.283
Strength of urges to smoke (mean [SD])f 2.13 (1.06) 1.89 (1.07) -0.24 (0.04) 2.07 (1.01) 1.80 (1.12) -0.28(0.03)  0.02[-0.03;0.06]  0.489
High motivation to stop (%)8 19.0 14.8 -4.2 25.4 16.9 -8.5 1.24 [0.90; 1.72] 0.212
Currently cutting down (%) 50.6 46.7 -3.9 58.3 47.5 -10.8 1.33[1.10; 1.60] 0.004
Currently using e-cigarette (%)¢ 0.0 19.9 19.9 0.0 17.3 17.3 - -
Currently using NRT (%) 14.4 8.5 -5.9 18.2 10.4 -7.8 1.05 [0.78; 1.41] 0.754
Tried to quit in past year (%) 32.9 30.4 -2.5 38.7 29.2 -9.5 1.36[1.11; 1.67] 0.004
Weekly spending on smoking (mean [SD] £) 15.01 (11.75) 15.37 (11.70) 0.36 (0.44) 30.20 (18.40) 30.86 (19.67) 0.66 (0.57) -0.01 [-0.04; 0.03] 0.739

a Descriptive characteristics of roll-your-own smokers responding to the Smoking Toolkit Study surveys in 2008 and 2017 (aggregated monthly data).
b Descriptive characteristics of factory-made smokers responding to the Smoking Toolkit Study surveys in 2008 and 2017 (aggregated monthly data).

¢ The 2x2 interaction between survey year (2008 vs. 2017) and type of cigarettes smoked (roll-your-own vs. factory-made) for each sociodemographic and smoking-related characteristic. 4 Percent or

mean (SE) change between 2008 and 2017.

e p values with false discovery rate correction applied.

f Self-rated strength of urges to smoke over the past 24 hours, on a scale from 0 (not at all) to 5 (extremely strong).

g Defined as really wanting to stop smoking within the next three months.
1t was not possible to compute an interaction term for current use of e-cigarettes because no participants reporting using an e-cigarette in 2008.

RYO = roll-your-own; FM = factory-made; OR = odds ratio; Cl = confidence interval; SD = standard deviation; NRT = nicotine replacement therapy.
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