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Abstract 
Introduction: The UK Government intends to implement a “smokefree generation” policy prohibiting the sale of all tobacco products to people 
born after 2008. National surveys provide comprehensive data on cigarette smoking, but little is known about patterns of non-cigarette tobacco 
smoking across key population groups.
Aims and Methods: Using data from a nationally representative cross-sectional survey of adults in England, collected monthly between 
September 2013 and September 2023 (n = 196 721), we estimated time trends in exclusive non-cigarette tobacco (eg, cigar/pipe/shisha) 
smoking prevalence, overall and by age, gender, occupational social grade, region, ethnicity, and vaping status. Interviews were conducted face-
to-face until March 2020 and via telephone thereafter.
Results: From September 2013 to September 2023, there was a non-linear increase in exclusive non-cigarette tobacco smoking prevalence 
(from 0.36% to 1.68%; prevalence ratio = 4.72 [95% CI = 3.43–6.48]). Prevalence was relatively stable up to February 2020 (at an average of 
0.46%), then increased sharply at the start of the COVID-19 pandemic (at the same time as survey methods changed), to 0.90% (0.82%–0.99%) 
in March 2020. This was followed by a steadier rise, peaking at 1.97% in May 2022, before falling slightly to 1.68% by September 2023. In 
2022/2023, 1 in 10 smokers (10.8% [9.64%–12.0%]) exclusively used non-cigarette tobacco. The rise in prevalence was observed across all 
subgroups but was most pronounced among younger adults (eg, reaching 3.21% of 18-year-olds vs. 1.09% of 65-year-olds). Prevalence was 
consistently higher among men and current vapers.
Conclusions: Although exclusive use of non-cigarette combustible tobacco remains rare among adults in England, it has increased in re-
cent years, particularly among younger ages. As of September 2023, there were approximately 772 800 adult exclusive non-cigarette tobacco 
smokers in England; around five times more than a decade earlier.
Implications: The proportion of adults in England who do not use cigarettes at all but smoke other combustible tobacco products has increased 
substantially in recent years, with a particularly pronounced rise among young people. The inclusion of non-cigarette combustible tobacco 
products under the proposed “smokefree generation” policy is therefore likely to be important for achieving the greatest reduction in youth 
uptake of tobacco smoking, as it would ensure young people who are unable to legally buy cigarettes do not buy other combustible tobacco 
products that are similarly harmful to health.

Introduction
In October 2023, the UK Government announced its in-
tention to implement a “smokefree generation” policy 
in England, which would progressively increase the age 
of sale of tobacco products such that anyone born on or 
after 1 January 2009 would never legally be able to buy to-
bacco.1 Non-cigarette tobacco products would be included 
under this proposed policy1; in England, the most com-
monly used non-cigarette combustible tobacco products are 
cigars, closely followed by waterpipes (shisha), pipes, and 
cigarillos.2

There is good evidence from representative population 
surveys on the prevalence and patterns of cigarette smoking in 
England,3 providing a clear picture of who would be targeted 
by this policy. Such surveys suggest the exclusive use of other 
non-cigarette combustible products was relatively rare in 
England through 2015,4 but little is known about the latest 
numbers of who would be affected by the new policy. It is par-
ticularly relevant to assess the latest data because prevalence 

may have changed substantially in the context of a rapidly 
evolving nicotine market, the Coronavirus  disease-2019 
(COVID-19) pandemic, and other major socioeconomic shifts 
in the last five years.

Understanding how prevalent exclusive non-cigarette to-
bacco smoking is, and how this is changing over time, is 
important for monitoring purposes and for informing and 
evaluating policy. The Smoking Toolkit Study (a representa-
tive, cross-sectional survey) collects data on exclusive non-
cigarette tobacco smoking among adults in England each 
month. This study aimed to use data collected over the past 
decade to address the following research questions:

1. What is the overall prevalence of exclusive non-cigarette 
tobacco smoking among adults in England, and how 
does this vary by sociodemographic characteristics and 
vaping status?

2. How has the prevalence of exclusive non-cigarette to-
bacco smoking changed between 2013 and 2023?
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3. Have trends over this period varied by sociodemographic 
characteristics and vaping status?

Method
Pre-registration
The study protocol and analysis plan were pre-registered on 
Open Science Framework (https://osf.io/w7f3m/). In addi-
tion to our planned analyses, we calculated the absolute and 
relative change in the prevalence of exclusive non-cigarette 
tobacco smoking across the whole time series and estimated 
the number of adult exclusive non-cigarette tobacco 
smokers in England in September 2013 and September 
2023 (see Statistical Analysis section for details). We also 
added an unplanned segmented regression analysis to ex-
amine whether the start of the COVID-19 pandemic (and 
change in the mode of data collection, from face-to-face 
to telephone interviews) was associated with a step-level 
change in exclusive non-cigarette tobacco smoking and a 
change in trend.

Design
Data were drawn from the ongoing Smoking Toolkit Study, 
a monthly cross-sectional survey of a representative sample 
of adults aged ≥16 years in England.5 The study uses a hy-
brid of random probability and simple quota sampling to se-
lect a new sample of approximately 1700 adults each month. 
Comparisons with sales data and other national surveys in-
dicate that key variables including sociodemographic charac-
teristics, smoking prevalence, and cigarette consumption are 
nationally representative.5,6

We used data collected from September 2013 through 
September 2023 (the most recent data at the time of analysis). 
Data were initially collected through face-to-face computer-
assisted interviews. However, social distancing restrictions 
under the COVID-19 pandemic meant no data were collected 
in March 2020 and data from April 2020 onward were col-
lected via telephone. The telephone-based data collection 
used broadly the same combination of random location 
and quota sampling, and weighting approach as the face-to-
face interviews and comparisons of the two data collection 
modalities indicate good comparability.7–9

Population
We used data from adults aged ≥18 years. Because data were 
not collected from 16- to 17-year-olds between April 2020 
and December 2021, we restricted our sample to those aged 
≥18 for consistency across the time series.

Measures
Smoking status was assessed by asking participants which of 
the following best applies to them:

1. I smoke cigarettes (including hand-rolled) every day.
2. I smoke cigarettes (including hand-rolled), but not every 

day.
3. I do not smoke cigarettes at all, but I do smoke tobacco 

of some kind (eg, pipe, cigar, or shisha).
4. I have stopped smoking completely in the last year.
5. I stopped smoking completely more than a year ago.
6. I have never been a smoker (ie, smoked for a year or 

more).

Those who responded a–c were considered current smokers. 
Those who responded c were considered exclusive non-
cigarette tobacco smokers and those who responded a or b 
cigarette smokers.

Age was modeled as a continuous variable using restricted 
cubic splines (see Statistical Analysis section). We also pro-
vided descriptive data by age group (18–24, 25–34, 35–44, 
45–54, 55–64, or ≥65).

Gender was self-reported as man or woman. In more recent 
waves, participants have also had the option to describe their 
gender in another way; those who identified in another way 
were excluded from analyses by gender due to low numbers.

The occupational social grade was categorized as ABC1 
(includes managerial, professional, and upper supervisory 
occupations) and C2DE (includes manual routine, semi-
routine, lower supervisory, and long-term unemployed).

Region in England was categorized as North, Midlands, 
and South.

Ethnicity was categorized as White and minority ethnic 
groups. Data on ethnicity were not collected between April 
and August 2020.

Vaping status was assessed with several questions asking 
about the use of a range of nicotine products. Current 
smokers were asked “Do you regularly use any of the fol-
lowing in situations when you are not allowed to smoke?”; 
current smokers and those who have quit in the past year 
were asked, “Can I check, are you using any of the following 
either to help you stop smoking, to help you cut down or 
for any other reason at all?”; and non-smokers were asked 
“Can I check, are you using any of the following?”. Those 
who reported using an e-cigarette in response to any of these 
questions were considered current vapers.

Statistical Analysis
Analyses were done in R version 4.2.1. The Smoking Toolkit 
Study uses raking to weight the sample to match the popu-
lation in England. This profile is determined each month by 
combining data from the UK Census, the Office for National 
Statistics mid-year estimates, and the annual National 
Readership Survey.5 The following analyses used weighted 
data. We excluded participants with missing data on smoking 
status. Missing cases on other variables (see Table 1 for 
details) were excluded on a per-analysis basis.

We reported the prevalence (with 95% confidence interval 
[CI]) of exclusive non-cigarette tobacco smoking, overall 
(aggregated across survey waves) and by survey year, among 
all adults and by age, gender, occupational social grade, region 
in England, ethnicity, and vaping status. For context, we also 
provided descriptive data on the proportion of smokers using 
cigarettes vs. exclusively using non-cigarette combustible to-
bacco by survey year.

Trends in exclusive non-cigarette tobacco smoking preva-
lence over the study period were analyzed using logistic re-
gression with exclusive non-cigarette tobacco smoking as the 
outcome and time (survey month) modeled using restricted 
cubic splines with five knots (sufficient to accurately model 
trends across years without overfitting). This allowed for flex-
ible and non-linear changes over time while avoiding catego-
rization. We estimated the total number of adults in England 
exclusively smoking non-cigarette tobacco in September 
2023 based on the most recent (2021) mid-year population 
estimates for England,10 and in September 2013 based on 
2013 mid-year population estimates for England.11
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To explore moderation of trends by age, gender, occupa-
tional social grade, region in England, ethnicity, and vaping 
status, we repeated the models including the interaction be-
tween the moderator of interest and time—thus allowing 
for time trends to differ across sub-groups. Each of the 
interactions was tested in a separate model. Age was mod-
eled using restricted cubic splines with three knots (placed at 
the 5%, 50%, and 95% quantiles), to allow for a non-linear 
relationship between age and exclusive non-cigarette tobacco 
smoking.

We used predicted estimates from these models to plot the 
prevalence of exclusive non-cigarette tobacco smoking over 
the study period, among all adults and within each subgroup 
of interest. As age was modeled continuously, we displayed 
estimates for six specific ages (18-, 25-, 35-, 45-, 55-, and 
65-year-olds) to illustrate how trends differ across ages. Note 
that the model used to derive these estimates included data 
from participants of all ages, not only those aged exactly 18, 
25, 35, 45, 55, or 65 years. We also reported the absolute 
and relative changes across the whole time series. Absolute 

changes were calculated as the percentage point change in 
prevalence (prevalence in September 2023 minus prevalence 
in September 2013) and relative changes were calculated as 
the prevalence ratio (PR; prevalence in September 2023 di-
vided by prevalence in September 2013). We presented these 
alongside 95% CIs calculated using bootstrapping.

In an unplanned analysis, we used segmented regression 
to assess whether there was a step change in exclusive non-
cigarette tobacco smoking at the start of the COVID-19 
pandemic, which also coincided with the change from face-
to-face to telephone interviews. We used logistic regression to 
model the trend in exclusive non-cigarette tobacco smoking 
before the pandemic (underlying secular trend; coded 1 … 
n, where n was the total number of waves), the step-level 
change (coded 0 before the start of the pandemic in March 
2020 and 1 after), and change in the trend (slope) post-onset 
of the pandemic relative to pre-pandemic (coded 0 before the 
pandemic and 1 … m from April 2020 onward, where m was 
the number of waves after the start of the pandemic). A linear 
pre-pandemic and pandemic trend was assumed, based on the 
relatively short length of the time series (meaning we expected 
negligible differences between log-linear and linear trends). 
We used predicted estimates from these models to plot time 
trends in the prevalence of exclusive non-cigarette tobacco 
smoking alongside unmodeled monthly data points.

Results
A total of 197 299 (unweighted) adults aged ≥18 years were 
surveyed between September 2013 and September 2023. We 
excluded 578 (0.3%) with missing data on smoking status, 
leaving a final sample for analysis of 196 721 participants 
(weighted mean [SD] age = 47.9 [18.6] years; 50.8% women).

Overall Estimates of Prevalence
Across the study period, the overall prevalence of exclusive 
non-cigarette tobacco smoking was 0.88% (Table 1). Groups 
with notably higher overall prevalence included younger 
adults, men and non-binary people, minority ethnic groups, 
and current vapers (Table 1). However, these overall estimates 
masked different patterns over time between subgroups of the 
population.

Time trends
From September 2013 to September 2023, our primary (pre-
registered) model indicated that the prevalence of exclusive 
non-cigarette tobacco smoking among all adults increased 
from 0.36% to 1.68% (PR = 4.72 [95% CI = 3.43–6.48]; 
Table 2). This equates to approximately 772 800 adult exclu-
sive non-cigarette tobacco smokers in England in September 
2023 (46 million adults10 × 1.68%); up from approximately 
151 200 in September 2013 (42 million adults11 × 0.36%). 
The proportion of adult smokers in England who exclusively 
smoke non-cigarette tobacco in 2022/23 was significantly 
higher than it was a decade earlier (10.8% [9.64%–12.0%] 
in 2022/23 vs. 2.25% [1.76%–2.73%] in 2013/2014; 
Figure S1).

The increase over time was not linear (Figure 1). Our 
primary model suggested prevalence was relatively stable 
up to February 2020, at an average of 0.46% (95% CI = 
0.40%–0.53%), then increased sharply at the start of the 
COVID-19 pandemic, to 0.90% (0.82%–0.99%) in March 
2020. This was followed by a steadier rise, peaking at 1.97% 

Table 1. Unadjusted Weighted Prevalence of Exclusive Non-tobacco 
Cigarette Smoking Among Adults in England: Data Aggregated Across 
the Study Period (September 2013–September 2023)

Characteristic N* Prevalence, % [95% CI]†

All adults 196 721 0.88 [0.84–0.93]

Age (years)

  18-24 25 112 1.19 [1.04–1.34]

  25–34 29 324 1.18 [1.05–1.32]

  35–44 28 272 0.85 [0.73–0.97]

  45–54 31 160 0.77 [0.67–0.87]

  55–64 31 596 0.69 [0.59–0.79]

  ≥65 51 257 0.71 [0.64–0.79]

Gender

  Men 97 957 1.24 [1.16–1.32]

  Women 98 115 0.52 [0.47–0.56]

  Missing‡ 649 —

Occupational social grade

  ABC1 (more advantaged) 118 174 0.85 [0.79–0.90]

  C2DE (less advantaged) 78 547 0.92 [0.85–10.0]

Region in England

  North 57 888 0.77 [0.69–0.85]

  Midlands 58 809 0.86 [0.78–0.95]

  South 80 024 0.97 [0.90–1.04]

Minority ethnic group§

  No 159 768 0.79 [0.74–0.83]

  Yes 27 654 1.25 [1.10–1.40]

  Missing§ 9299 —

Current vaping

  No 184 577 0.71 [0.67–0.76]

  Yes 12 144 3.27 [2.92–3.61]

*Unweighted sample size.
†Weighted proportion of participants surveyed between September 2013 
and September 2023 reporting exclusive non-cigarette tobacco smoking.
‡Includes 513 participants who described their gender in another way; 
prevalence of exclusive non-cigarette tobacco smoking among these 
participants was 3.87% [95% CI = 2.20–5.54].
§Ethnicity was not assessed in certain waves (April–August 2020). Missing 
cases include participants surveyed in these waves.

D
ow

nloaded from
 https://academ

ic.oup.com
/ntr/advance-article/doi/10.1093/ntr/ntae021/7615427 by U

niversity C
ollege London user on 11 M

arch 2024

http://academic.oup.com/ntr/article-lookup/doi/10.1093/ntr/ntae021#supplementary-data


4 Jackson et al.

(1.84%–2.12%) in May 2022, before falling slightly to 
1.68% (1.45%–1.94%) by September 2023 (Figure 1A).

We undertook an unplanned segmented regression analysis 
to explore the extent to which this pattern may have been 
driven by a step change at the start of the COVID-19 pan-
demic (March 2020), which also coincided with a change 
from face-to-face to telephone interviews, as opposed to the 
more gradual change in prevalence observed in our primary 
model. We observed a significant step-level increase in the 
prevalence of exclusive non-cigarette tobacco smoking at the 
start of the pandemic (ORstep-change = 3.475, 95% CI = 2.783–
4.338), from 0.44% (95% CI = 0.37%–0.52%) in February 
2020 to 1.52% (1.34%–1.73%) in March 2020 (Figure 1B), 
which may have at least partially reflected the change in data 
collection. However, there was also a notable change in trend 
(ORΔtrend = 1.006, 95% CI = 1.000–1.013; Figure 1B). Before 
the pandemic, when data were collected face-to-face, the prev-
alence of exclusive non-cigarette tobacco smoking was stable 
(monthly trend: ORtrend = 1.000, 95% CI = 0.996–1.004). 

After the onset of the pandemic, when data were collected via 
telephone, the prevalence of exclusive non-cigarette tobacco 
smoking increased by 0.6% per month (ORtrend × ORΔtrend = 1.
000 × 1.006 = 1.006)—or 7.2% per year (0.6% × 12 months; 
note these percentages represent the relative rather than ab-
solute percentage point increase). Prevalence increased from 
1.52% (1.34%–1.73%) in March 2020 to 1.98% (1.76%–
2.23%) in September 2023.

This rise in the prevalence of exclusive non-cigarette to-
bacco smoking was observed across all population subgroups 
to varying degrees (Figure 2). In particular, there were sub-
stantial differences by age (Figure 2A). In September 2013, 
the prevalence of exclusive non-cigarette tobacco smoking 
was slightly lower at younger ages (eg, 0.19% among 
18-year-olds compared with 0.46% among 65-year-olds; 
Table 2). However, this pattern reversed over the subsequent 
decade as prevalence grew more rapidly and to higher levels 
among younger than older adults. As a result, in September 
2023 prevalence of exclusive non-cigarette tobacco smoking 

Table 2. Modeled Estimates of the Change in Prevalence of Exclusive Non-cigarette Tobacco Smoking Among Adults in England from September 2013 
to September 2023

Prevalence, % (95% CI)* Change in prevalence

Characteristic September 2013 September 2023 Relative change,
prevalence ratio (95% CI)†

Absolute change,  
percentage points (95% CI)‡

All adults 0.36 [0.27–0.48] 1.68 [1.45–1.94] 4.72 [3.43–6.48] 1.32 [1.07–1.60]

Age (years)§

  18 0.19 [0.08–0.45] 3.21 [2.29–4.48] 16.7 [7.62–47.9] 3.02 [2.07–4.18]

  25 0.24 [0.13–0.43] 2.61 [2.07–3.29] 11.1 [6.39–23.3] 2.38 [1.82–3.01]

  35 0.31 [0.21–0.46] 1.97 [1.64–2.35] 6.37 [4.28–10.3] 1.66 [1.30–2.04]

  45 0.38 [0.25–0.59] 1.53 [1.23–1.90] 3.98 [2.57–6.66] 1.14 [0.80–1.54]

  55 0.44 [0.28–0.67] 1.26 [1.01–1.56] 2.87 [1.85–4.94] 0.82 [0.51–1.17]

  65 0.46 [0.32–0.65] 1.09 [0.87–1.38] 2.39 [1.60–3.76] 0.64 [0.35–0.95]

Gender

  Men 0.69 [0.51–0.94] 2.17 [1.80–2.61] 3.13 [2.26–4.52] 1.48 [1.04–1.94]

  Women 0.06 [0.03–0.13] 1.07 [0.83–1.38] 18.4 [9.06–52.5] 1.01 [0.77–1.30]

Occupational social grade

  ABC1 (more advantaged) 0.40 [0.27–0.60] 1.61 [1.35–1.92] 4.00 [2.75–6.36] 1.21 [0.94–1.52]

  C2DE (less advantaged) 0.30 [0.19–0.46] 1.77 [1.39–2.26] 5.94 [3.74–9.85] 1.47 [1.06–1.95]

Region in England

  North 0.35 [0.22–0.56] 1.44 [1.11–1.88] 4.08 [2.78–8.99] 1.09 [0.78–1.71]

  Midlands 0.36 [0.27–0.48] 1.64 [1.41–1.91] 4.60 [2.09–6.48] 1.28 [0.64–1.52]

  South 0.36 [0.23–0.56] 1.86 [1.52–2.28] 5.18 [3.55–9.78] 1.50 [1.19–2.01]

Ethnicity

  White 0.34 [0.25–0.47] 1.67 [1.42–1.97] 4.88 [3.52–7.14] 1.33 [1.05–1.63]

  Minority ethnic group 0.40 [0.18–0.91] 2.20 [1.59–3.04] 5.49 [2.64–15.1] 1.80 [1.08–2.62]

Using e-cigarettes

  No 0.32 [0.23–0.43] 1.25 [1.05–1.48] 3.95 [2.84–5.79] 0.93 [0.70–1.17]

  Yes 1.25 [0.62–2.51] 4.71 [3.60–6.14] 3.76 [1.99–9.21] 3.46 [2.01–4.89]

CI = confidence interval.
Unmodeled estimates of prevalence within each survey year are provided in Supplementary Table S1.
*Data for September 2013 and September 2023 are weighted estimates of prevalence in these months (the first and last in the study period) from logistic 
regression with survey month modeled non-linearly using restricted cubic splines (five knots).
†Relative change in prevalence across the whole time series (calculated as prevalence in September 2023 divided by prevalence in September 2013) with 
95% CI calculated using bootstrapping.
‡Absolute percentage point change in prevalence across the whole time series (calculated as prevalence in September 2023 minus prevalence in September 
2013) with 95% CI calculated using bootstrapping.
§Note that the model used to derive these estimates included data from participants of all ages, not only those who were aged exactly 18, 25, 35, 45, 55, or 
65 years.
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was significantly higher at younger ages (eg, 3.21% among 
18-year-olds compared with 1.09% among 65-year-olds; 
Table 2).

Across the period, the prevalence of exclusive non-cigarette 
tobacco smoking was significantly higher among men than 
women (Table S1), but time trends did not differ substantially 
(Figure 2B). The relative increase in prevalence was larger 
among women (PR = 18.4 vs. 3.13 among men), who started 
from a very low baseline, but absolute changes over time were 
similar (Table 2).

Prevalence was similar across occupational social grades 
and regions in England, with no notable differences in changes 
over time (Figure 2C and D; Table 2).

The prevalence of exclusive non-cigarette tobacco smoking 
was similar across ethnic groups up to 2019, after which 

point patterns diverged (Figure 2E). The rise from 2020 on-
ward was larger among minority ethnic groups, peaking at 
3.03% (95% CI = 2.55–3.60) in February 2022 compared 
with a peak of 1.77% (95% CI = 1.63–1.92) in September 
2022 among White participants. The gap in prevalence 
narrowed between February 2022 and September 2023, 
with prevalence falling to 2.20% (95% CI = 1.59–3.04) in 
September 2023 among minority ethnic groups but remaining 
relatively stable among White participants (1.67% [95% CI = 
1.42–1.97] in September 2023). As a result, changes from the 
start to the end of the time series were similar across ethnic 
groups (Table 2).

Across the period, prevalence of exclusive non-cigarette 
tobacco smoking was significantly higher among vapers 
than non-vapers (Table S1). Although the absolute change 

Figure 1. Trends in exclusive non-cigarette tobacco smoking among adults in England, September 2013 to September 2023. Panel A shows the results 
of the primary model, which modeled survey wave non-linearly using restricted cubic splines (five knots). Panel B shows the results of an unplanned 
sensitivity analysis, which used a segmented regression approach to model associations of the start of the COVID-19 pandemic with a step-level 
change in prevalence and a change in trend. Lines represent modeled weighted prevalence by monthly survey wave. Shaded bands represent 95% 
confidence intervals. Points represent unmodeled weighted prevalence by month.
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in prevalence was larger among vapers (+3.46 vs. +0.93 per-
centage points), the relative increase was similar by vaping 
status (Table 2).

Discussion
Between September 2013 and September 2023, there was a 
non-linear increase in the prevalence of exclusive non-cigarette 
tobacco smoking among adults in England. Although this 
rise in non-cigarette tobacco smoking was observed across 
all population subgroups, there was a significant age gradient 
whereby younger age was associated with a larger increase in 
prevalence. Across the decade, the prevalence was consistently 

higher among men than women (as has been documented in 
other surveys2,4) and among current vapers than non-vapers 
but was similar across occupational social grades and regions.

The timing of the rapid rise in prevalence of exclusive non-
cigarette tobacco smoking we observed coincided with the 
onset of the COVID-19 pandemic in March 2020. It is possible 
this was driven by concerns about the health risks of smoking 
cigarettes. Early in the pandemic, there were concerns and 
studies suggesting that smoking might be associated with a 
higher risk of severe COVID-19 outcomes.12–14 Some people 
may have chosen to switch to non-cigarette combustible to-
bacco products, thinking that they could be less harmful or 
reduce their health risks.15 Consistent with this theory, there 

Figure 2. Trends in exclusive non-cigarette tobacco smoking within subgroups of adults in England, September 2013 to September 2023. Panels show 
trends by (A) age, (B) gender, (C) occupational social grade, (D) region in England, (E) ethnicity, and (F) vaping status. Lines represent modeled weighted 
prevalence by monthly survey wave, modeled non-linearly using restricted cubic splines (five knots). Shaded bands represent 95% confidence intervals.
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was a surge in quitting activity among smokers in England at 
the start of the pandemic,7,8 and cross-sectional data from the 
International Tobacco Control (ITC) Four Country Survey 
collected between February and June 2020 showed that a sub-
stantial proportion (11.8%) of recent ex-cigarette smokers in 
England, the United States, Canada, and Australia were using 
other combustible tobacco at this time.2

Another possible driver may have been economic factors. 
Many people have faced financial challenges due to the eco-
nomic impact of the pandemic.16 Non-cigarette combustible 
tobacco products may have been perceived as more afford-
able options compared with traditional cigarettes, leading 
some people to switch to these alternatives. Alternatively, it 
is possible that a shift from in-person to online tobacco pur-
chasing made consumers aware of the wider range of avail-
able products, or that home working was better suited to 
consumption of non-cigarette products or avoided concerns 
around social norms towards using them. It is also possible 
that some participants reporting non-cigarette tobacco use 
were referring to cannabis; there is evidence cannabis use may 
have increased during the pandemic.17

Besides the pandemic, another factor that may have driven 
the rise in exclusive use of non-cigarette combustible to-
bacco was the UK’s ban on menthol cigarettes in May 2020.18 
The ban does not apply to non-cigarette combustible to-
bacco products and the tobacco industry has responded by 
launching new products to the market that bypass the legis-
lation (eg, cigarillos with menthol flavor capsules that closely 
resemble cigarettes).19 It is possible that people who had been 
smoking menthol cigarettes before the ban switched to these 
non-cigarette menthol products when their usual product 
of choice was no longer available. However, given the close 
resemblance of these cigarillos to cigarettes,19 it is also pos-
sible that some people who use these products may consider 
them to be cigarettes and continue to report being cigarette 
smokers in response to the question assessing smoking status.

Concern for health as a motive for (switching to) non-
cigarette tobacco smoking might be supported by the 
differences in the pattern of results we observed across ethnic 
groups. In the early stages of the pandemic, there was a par-
ticularly pronounced rise in exclusive non-cigarette tobacco 
smoking among minority ethnic groups, many of whom were 
at increased risk of severe COVID-19 outcomes.20 After the 
vaccination program was rolled out and these risks were 
reduced, the prevalence of exclusive non-cigarette tobacco 
smoking among minority ethnic groups fell to levels compa-
rable with White adults.

However, the rise in exclusive non-cigarette tobacco 
smoking since 2020 was also more pronounced among 
younger than older ages. This is the opposite pattern to what 
might be expected if the rise was being driven by concerns 
for health, given risks of adverse COVID-19 outcomes were 
greater at older ages.21 Cross-sectional data from the ITC 
Four Country Survey also documented higher levels of use 
of non-cigarette tobacco products among younger than older 
age groups in 2020.2 This pattern of results may reflect greater 
exploration of different products among younger adults.2 
Over the same period when exclusive non-cigarette tobacco 
smoking increased, there was also a marked increase in 
vaping among adolescents and young adults,22–24 which may 
have prompted experimentation with other nicotine products. 
Across the study period, prevalence of exclusive non-cigarette 
tobacco smoking was higher among people who vaped. We 

did not capture the frequency of product use, so our data do 
not provide any insight into patterns of use (ie, regular daily 
use vs. experimental use) among those reporting exclusive 
non-cigarette tobacco smoking. Further research is needed to 
better understand the reasons exclusive non-cigarette tobacco 
smoking has increased since the start of the pandemic, the 
specific products being used, patterns of use, and how these 
differ across population subgroups.

Our findings have implications for policy. The UK 
Government plans to introduce a “smokefree generation” 
policy, which would prohibit the sale of tobacco products in 
England to anyone born on or after January 1, 2009.1 Our 
data indicate that although cigarettes remain the product 
of choice for the vast majority of adult smokers in England, 
exclusive use of other combustible tobacco products (such 
as cigars, pipes, or shisha) has risen in recent years. As of 
September 2023, we estimate that approximately 772 800 
adults in England (more than 1 in every 10 smokers) do not 
use cigarettes at all but smoke other combustible tobacco 
products—five times more than the estimated number in 
September 2013 (approximately 151 200). The rise has been 
even more pronounced among younger ages. Collectively, 
these results suggest that while it is much less common than 
cigarette smoking, exclusive non-cigarette tobacco smoking 
is not negligible and possibly rising. The inclusion of these 
products in a smokefree generation policy is likely to be im-
portant for achieving the greatest reduction in youth uptake 
of tobacco smoking, as it would ensure young people who are 
unable to legally buy cigarettes do not buy other combustible 
tobacco products that are similarly harmful to health.25,26

Strengths of this study include the large, nationally repre-
sentative sample and monthly data collection, which provides 
granular and up-to-date estimates of prevalence. There were 
also limitations. First, there were limitations with the item 
used to measure smoking status. The first three response 
options provided for this question are not mutually exclusive 
(ie, people can be a user of both cigarettes and non-cigarette 
tobacco), but participants could only select one option. As a 
result, tobacco users who consume both cigarettes and other 
forms of smoked tobacco concurrently were classified as cig-
arette smokers. Our study was therefore only able to provide 
evidence of the prevalence of exclusive non-cigarette tobacco 
smoking. As such, we cannot tell from our data whether there 
has been an overall rise in the prevalence of any non-cigarette 
tobacco smoking, or whether the rise in exclusive use was the 
result of changing patterns of dual use. For example, if the 
prevalence of dual use of non-cigarette combustible tobacco 
cigarettes has been declining alongside the rising prevalence of 
exclusive use of non-cigarette combustible tobacco, then the 
overall trend in the prevalence of any non-cigarette tobacco 
smoking could be stable (or even decreasing). Nonetheless, 
the prevalence of exclusive non-cigarette tobacco smoking re-
mains important, as any dual use with cigarettes is already 
captured within estimates of cigarette smoking whereas an 
increase in exclusive non-cigarette tobacco smoking may go 
undetected by other major surveys (which tend to only ask 
about cigarette smoking). Another limitation of the survey 
measures is that the type of tobacco products smoked was not 
assessed, so we were unable to determine whether the recent 
rise in exclusive non-cigarette tobacco smoking was driven by 
a particular product category. In addition, use of non-cigarette 
tobacco products was self-reported and there was potential for 
participants to misinterpret what is meant by “smoke tobacco 
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of some kind.” Although the question specifically stated that it 
was not referring to e-cigarettes, it is possible that the higher 
prevalence of exclusive non-cigarette tobacco use among cur-
rent vapers partly reflected people misinterpreting the ques-
tion to include e-cigarette use. Likewise, it is plausible that 
some participants may have considered cannabis use as an-
other form of tobacco smoking. Further research is required 
to provide insight into changes in the prevalence of any non-
cigarette combustible tobacco use and the specific products 
driving the overall rise in exclusive use.

Another key limitation was the change in the mode of data 
collection (from face-to-face to telephone interviews) in April 
2020 when the COVID-19 pandemic started, which coincided 
with the sharp rise in the prevalence of exclusive non-
cigarette tobacco smoking we observed. Previous studies have 
shown that estimates of substance use behavior tend to be 
very similar across face-to-face and telephone interviews.27–29 
Consistent with this, we collected data in parallel telephone 
and face-to-face surveys in March 2022 to evaluate the im-
pact of this change on key sociodemographic and smoking 
parameters and generally showed good comparability.9 
However, the prevalence of exclusive non-cigarette smoking 
was 1.24 percentage points higher in the group surveyed via 
telephone than face-to-face (2.03% [95% CI = 1.42–2.90] vs. 
0.79% [0.48–1.31]),9 suggesting the change in methodology 
may account for some of the increase we observed. It is not 
clear how far this reflects a genuine effect of mode of data 
collection versus natural monthly variation in responses that 
would not be present if the data were collected over a longer 
period. Because exclusive non-tobacco smoking is relatively 
rare, there is a high degree of variability in the estimate be-
tween months even when the modality of assessment is con-
stant (Figure 1). In any case, our data indicate the prevalence 
of exclusive non-cigarette tobacco smoking is currently sub-
stantially higher than previous estimates have suggested.

A third limitation is that we used a hybrid sampling ap-
proach rather than random probability sampling. However, 
comparisons with other sources suggest the survey recruits 
a nationally representative sample and produces similar 
estimates of key smoking variables.5,6 Fourth, as a household 
survey, the sample excluded people living in institutions or 
experiencing homelessness, so our findings may not be rep-
resentative of changes in exclusive non-cigarette tobacco 
smoking among these groups. Finally, our data do not offer 
any insight into use of non-combustible tobacco products 
(eg, heated tobacco products), which are likely to have lower 
risks to health,30 but may also be included under the proposed 
smoke-free generation policy.

In conclusion, while the exclusive use of non-cigarette com-
bustible tobacco remains rare among adults in England, it 
has increased in recent years. As of September 2023, there 
were approximately 772 800 adult exclusive non-cigarette 
tobacco smokers in England; around five times more than in 
September 2013. The prevalence of exclusive non-cigarette 
tobacco smoking has been consistently higher among men 
and current vapers. The rise in prevalence has differed by age, 
with a more pronounced rise leading to higher prevalence in 
September 2023 among younger than older ages.

Supplementary material
Supplementary material is available at Nicotine and Tobacco 
Research online.
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