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Abstract

Introduction: In the last 5 years, there has been a dramatic shift in the types of nicotine products being purchased. This study aimed to esti-
mate how much users spend on types of cigarettes and alternative nicotine products (e-cigarettes, nicotine replacement therapy (NRT), heated
tobacco, and nicotine pouches) and describe changes between 2018 and 2022.

Aims and Methods: Monthly representative cross-sectional survey in England. 10 323 adults who smoked cigarettes or used alternative nico-
tine reported their average weekly expenditure on these products, adjusted for inflation.

Results: Smokers spent £20.49 [95% Cl = 20.09-20.91] on cigarettes each week (£27.66 [26.84-28.50] and £15.96 [15.49-16.28] among those
who mainly smoked manufactured and hand-rolled cigarettes, respectively), e-cigarette users spent £6.30 [5.99-6.55] (£8.41 [7.17-9.78], £6.42
[5.568-7.39], and £5.93 [5.64-6.30] among those who mainly used disposable, pod, and refillable devices, respectively), NRT users £6.11 [5.53—
6.69], and heated tobacco users £13.87 [9.58-20.09]. Expenditure on cigarettes grew by 10% from September 2018 to July 2020, then fell by
10% from July 2020 to June 2022. These changes coincided with a 13% reduction in cigarette consumption and a 14 % increase in the proportion
mainly smoking hand-rolled cigarettes. Expenditure on e-cigarettes was stable between 2018 and late 2020, then rose by 31% up to mid-2022.
Expenditure on NRT increased slowly in 2018-2020 (+4 %) and more quickly thereafter (+20%).

Conclusions: Inflation-adjusted expenditure on cigarettes has fallen since 2020, such that the average smoker in England currently spends the
same on cigarettes each week as in 2018. This has been achieved by smoking fewer cigarettes and switching to cheaper hand-rolled cigarettes.
Expenditure on alternative nicotine has increased above inflation; users spent around a third more on these products in 2022 than between
2018-2020.

Implications: People in England continue to spend substantially more on smoking cigarettes than using alternative nicotine products. The av-
erage smoker in England spends around £13 a week (~£670 a year) more than people using only e-cigarettes or NRT. The average expenditure
on manufactured cigarettes is double that of hand-rolled cigarettes.

Introduction products is likely to be important in encouraging smokers
to switch to less harmful products.'*'” Understanding how
the financial impact of smoking cigarettes compares with al-
ternative nicotine products, and the extent to which this is
changing in a fast-evolving market, is therefore important for
informing policy decisions and may provide useful informa-
tion that could be communicated to smokers to inspire them
to switch.

In 2018, we used data from the Smoking Toolkit Study, a
representative survey of adults in England, to analyze com-
parative expenditure on cigarettes, e-cigarettes, and licensed
NRT products.” We found smokers reported spending on
average £23.40 on smoking each week, e-cigarette users
£7.60, and NRT users £8.15. Cigarette expenditure was
higher among heavier smokers and lower among hand-
rolled cigarette smokers and those from routine and manual
occupations. Ex-smokers who had switched to e-cigarettes
or NRT reported spending on average £8.03 or £10.05
on respective products each week. These data suggested

In England, maintaining high rates of tax on tobacco is a
key strategy for reducing smoking prevalence.! After con-
cern for health, cost ranks among smokers’ leading motives
for quitting,> and increasing tobacco excise taxes and prices
are effective in reducing population-level tobacco consump-
tion and prevalence of use.’” Stopping smoking is difficult
because of the addictive nature of nicotine delivered rapidly
by cigarettes,® but there are less harmful alternative nicotine
products available that increase smokers’ chances of success-
fully quitting tobacco smoking,”® potentially saving them
money.’ These include licensed nicotine replacement therapy
(NRT) products, and e-cigarettes which are generally sold as
consumer products but are recommended for cessation in the
United Kingdom under NICE guidance.!® The alternative nic-
otine product market is rapidly evolving, and there have been
notable shifts in the types of products and e-cigarette devices
being used over recent years.''"'> Maintaining a price differen-
tial between smoking cigarettes and using alternative nicotine
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the average smoker could save around two-thirds of what
they were spending on smoking (~£13-15 each week) by
switching to one of these less harmful nicotine products,
although this will differ according to individual usage
patterns.

Since this analysis was published, there have been several
developments that warrant an updated examination of what
people are spending on cigarettes and alternative nicotine.
First, the types of devices vapers are using have changed. In
2020, there was an increase in use of pod e-cigarettes (eg,
JUUL), which became more popular than modified or mod-
ular (“mod”) devices."" Between 2021 and 2022, use of
new disposable e-cigarettes (eg, Puff bar, Elf bar) grew rap-
idly, particularly among young people.!*!® While these new
disposables are relatively cheap, retailing at around £5-7
(US$7-9), it is unclear how the average expenditure by
users of these products compares with those who use other
e-cigarette devices which have a higher initial cost (~£15 for
a starter kit) but use low-cost e-liquid refills (~£2.95 for a 10
mL bottle).

Secondly, there are other nicotine products on the
market for which we currently have no published ex-
penditure data. One example is heated tobacco products
(eg, IQOS), which are intended to heat tobacco without
burning it to a high enough temperature to release aer-
osol.”” We had intended to look at expenditure on heated
tobacco in 2018, but there were too few users in the three
waves of data available. Recent estimates suggest heated
tobacco product use remains rare,"" but with three and a
half years’ worth of additional data now available in the
Smoking Toolkit Study, we have a larger sample for anal-
ysis. Another newer product category is nicotine pouches
(eg, Zyn, Nordic Spirit, and Velo), which are placed be-
tween the lip and gum where they rapidly and effectively
deliver nicotine.?® Nicotine pouches were first introduced
to European markets outside Scandinavia in 2019 and are
now sold by all major tobacco companies.?! While preva-
lence of use is still relatively low (around 1 in 400 adults
in Great Britain reported using them in 2020-2021), it has
increased over time.!?

Thirdly, the economic climate has been affected by Brexit,
the coronavirus disease-19 pandemic, and the war in Ukraine.
This has resulted in a cost-of-living crisis, with high rates
of inflation and pay increases failing to keep up with rising
prices.?»* Given people now have less disposable income,
patterns of expenditure on cigarettes and alternative nico-
tine products might have changed, with users either switching
to lower-cost products or reducing their consumption to cut
down the amount they are spending.

This study, therefore, aimed to provide up-to-date
estimates of self-reported expenditure on cigarettes,
e-cigarettes, and other nicotine products. Specifically, we
aimed to estimate:

1. How much past-year smokers in England who use these
products spend each week on average on:a.
Cigarettes (overall and by main type of cigarettes smoked
[hand-rolled, manufactured]);

b. E-cigarettes (overall and by device type used [disposable,
refillable, pod]);

c. Licensed NRT products;

d. Heated tobacco products;

e. Nicotine pouches.
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2. Changes in average weekly expenditure on these products
changed between 2018 and 2022, before and after ad-
justment for inflation.

3. Differences in expenditure on these products by
sociodemographic and product use characteristics.

Method

Preregistration

The study protocol was preregistered on Open Science
Framework  (https://osf.io/vqaSh/). We made three
amendments to our preregistered analysis plan. First, we
excluded non-cigarette smokers on account of small num-
bers and wide variation in types, costs, and frequency of use
of other combustibles. Second, we tested the interaction be-
tween time and exclusive versus dual use to explore whether
we could detect differences in trends. Third, to contextualize
changes in expenditure on cigarettes and e-cigarettes, we
modeled changes in cigarette consumption and prevalence
of use of different types of cigarettes (manufactured, hand-
rolled) among smokers and changes in prevalence of use of
different types of e-cigarettes (disposable, refillable, and pod)
among e-cigarette users.

Design

Data were drawn from the Smoking Toolkit Study, a monthly
cross-sectional survey of a representative sample of adults
in England. The sampling methods are described in full else-
where.** Briefly, England is split into output areas, which
are stratified by region and demographic characteristics be-
fore being randomly selected for inclusion on the interview
list. Interviews are conducted in these selected areas until
quotas based on working status, age, and gender are met.
Comparisons with other national surveys and sales data indi-
cate key variables such as sociodemographic characteristics,
smoking prevalence, and cigarette consumption are nation-
ally representative.?*%

Data were collected monthly through face-to-face
computer-assisted interviews up to February 2020. However,
social distancing restrictions under the coronavirus disease-19
pandemic meant no data were collected in March 2020, data
from April 2020 onwards were collected via telephone, and
the lower age bound for participation was increased from
16 to 18 years due to changes in consenting procedures. The
telephone-based data collection relied upon the same combi-
nation of random location and quota sampling, and weighting
approach as the face-to-face interviews and the two data col-
lection modalities show good comparability.26-28

Participants

This analysis included participants who responded to the
survey between September 2018 (the first wave to ask about
spending on alternative nicotine products) and June 2022
(the most recent data available at the time of analysis). We
used data from past-year smokers who reported (1) current
cigarette smoking and/or current use of (2) e-cigarettes, (3)
any licensed NRT product, (4) heated tobacco products, or
(5) nicotine pouches. We excluded participants with missing
expenditure data. Participants who had not smoked in the
past year were not asked the questions on expenditure so
they were not eligible for inclusion. Because the sample was
restricted to people aged 218 years when data collection
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switched from face-to-face to telephone interviews, we also
excluded any participants aged 16-17 recruited before April
2020 for consistency (note that our previous paper’ included
all participants 216 years).

Measures

Full details of all the measures we used are available in
Supplementary File 1.

Expenditure on Cigarettes and Alternative Nicotine Products

Weekly expenditure on cigarettes was assessed in current
smokers with the question: “On average about how much
per week do you think you spend on cigarettes or tobacco?.”
Weekly expenditure on other nicotine products was assessed
in current users with the question: “On average about how
much per week do you think you spend on using this nicotine
replacement product or products?.” This question followed
the assessment of current use of e-cigarettes, NRT, heated
tobacco products, and nicotine pouches and referred to the
product(s) the participant reported using. Participants were
asked to only answer questions on expenditure if they were
fairly confident that they knew. Responses to both items
were given to the nearest pound. Because the item on expend-
iture on alternative nicotine products did not differentiate be-
tween product groups, we analyzed expenditure overall (ie,
average expenditure across all alternative nicotine users) and
among exclusive users of e-cigarettes, NRT, heated tobacco
products, and nicotine pouches. We log-transformed expend-
iture variables for analysis to normalize skewed distributions
and reported results as geometric means (note that our pre-
vious paper’ reported arithmetic means, so the figures are not
directly comparable). Inflation adjustment was calculated
using monthly inflation figures (ie, we assumed £1 in June
2022 was equivalent to £0.99 in May 2022, £0.98 in April
2022, £0.95 in March 2022, etc.).”’

Sociodemographic and Product Use Characteristics
We recorded the following:

- Among all smokers and alternative nicotine users: age,
gender, occupational social grade, daily versus non-daily
use, exclusive (ie, cigarettes or alternative nicotine only)
versus dual use (ie, both cigarettes and alternative nico-
tine);

- Among smokers: Daily cigarette consumption, main type
of cigarettes smoked (manufactured or hand-rolled);

- Among e-cigarette users: Main type of e-cigarettes used
(disposable, refillable, or pod).

Statistical Analysis

Analyses were done using R v.4.2.1. The Smoking Toolkit
Study uses survey weights to adjust data so that the sample
matches the demographic profile of England on age, social
grade, region, housing tenure, ethnicity, and working status
within sex.?*

Descriptive statistics on sociodemographic and product
use characteristics were calculated for each group of product
users, as relevant.

Where there were sufficient data, we estimated the average
(geometric mean) weekly expenditure on (1) cigarettes, (2)
any alternative nicotine product, (3) e-cigarettes, (4) NRT,
(5) heated tobacco, and (6) nicotine pouches by all, exclusive,
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and dual users of these products. This analysis was done with
and without adjustment for inflation. Within each product
category and user group, we ran a linear regression model
with log expenditure as the outcome and time modeled using
restricted cubic splines with three knots placed at the earliest,
middle, and latest months. This allowed for flexible and non-
linear changes in expenditure over time, while avoiding cat-
egorization.’® For the overall analyses, models only included
time as a predictor. For analyses looking at specific subtypes
of cigarettes (hand-rolled or manufactured) and e-cigarettes
(disposable, refillable, or pod), models included time, sub-
type, and their interaction as predictors—thus allowing time
trends to differ across subtypes. Similarly, for analyses looking
at differences between exclusive users and dual users, models
included time, use type, and their interaction as predictors.
We used predicted estimates from these models to (1) plot
average weekly expenditure over the study period and (2)
obtain specific predictions for current levels of expenditure
(in June 2022), incorporating information from all survey
months and thus increasing statistical precision. We also re-
ported predicted expenditure for the first month of the time
series (September 2018) and raw descriptive data on expend-
iture on each product category aggregated across participants
in all survey months.

For comparison with data on expenditure on cigarettes, we
estimated the average (geometric mean) daily cigarette con-
sumption by smokers, and modeled changes over time and
interactions with main type of cigarettes smoked (hand-rolled,
manufactured) and use type (exclusive, dual) using linear re-
gression with log-cigarette consumption as the outcome
and survey month modeled using restricted cubic splines, as
described above. We also estimated the percentage of smokers
and e-cigarette users who predominantly used each product
subtype (ie, hand-rolled vs. manufactured cigarettes, and
disposable vs. refillable vs. pod e-cigarettes), and modeled
changes over time using log-binomial regression with the use
of each product subtype as the outcome and survey month
modeled using restricted cubic splines.

We then used multiple linear regression models to examine
independent associations between sociodemographic and
product use characteristics and expenditure on (1) cigarettes
among current smokers, (2) all alternative nicotine products,
(3) e-cigarettes, and (4) NRT among users of these products.
We had intended to examine associations with heated tobacco
products and nicotine pouches, but too few participants re-
ported using them. All models included age, gender, social
grade, daily versus non-daily use, dual versus exclusive use,
and survey month. The model for smokers also included
cigarette type. The model for e-cigarette users also included
e-cigarette device type.

Results

There were 74 091 respondents to the survey between
September 2018 and June 2022, 11 396 of whom reported
current cigarette smoking or current use of an alternative nic-
otine product. We excluded 1073 participants (9.4%) who
responded “don’t know” to the question(s) on expenditure
(742 exclusive smokers, 188 exclusive users of alternative nic-
otine, and 143 dual users), resulting in a final sample for anal-
ysis of 10 323 respondents.

Weighted sociodemographic and product use characteris-
tics of smokers (7 = 9655), all alternative nicotine users (7
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= 2622), e-cigarette users (7 = 1669), NRT users (n = 604),
and heated tobacco users (7 = 33) who provided expenditure
data are summarized in Supplementary File 2. There were
6962 exclusive smokers, 536 exclusive users of alternative
nicotine products (all of whom were ex-smokers) and 2825
dual users. Of the dual users, 739 only reported expenditure
on cigarettes and 132 only reported expenditure on alterna-
tive nicotine, so were not included in analyses of expenditure
on the other product. There were 47 nicotine pouch users in
the sample, of whom 22 reported expenditure on alternative
nicotine (the remainder were included in the sample because
they were dual users who reported expenditure on cigarettes).
However, all 22 used another alternative nicotine product (17
e-cigarettes, 13 NRT, and 5 heated tobacco products) as well
as nicotine pouches, meaning we were unable to analyze ex-
penditure on nicotine pouches separately.

Overall Estimates of Expenditure

Table 1 and Supplementary File 3 (Supplementary Figure
$3.1) show descriptive data (means and 95% confidence
intervals) on inflation-adjusted expenditure on each product
category among all users across the study period (September
2018 through June 2022, combined). Supplementary File
4 (Supplementary Table S4.1 and Figure S4.1) provides
corresponding data without adjustment for inflation.
Supplementary File 5 (Supplementary Table S5.1) provides
data separately for exclusive users and dual users.

After adjustment for inflation, smokers spent on average
£20.49 each week on cigarettes (Supplementary Figure
S3.1A). Those who mainly smoked manufactured cigarettes
spent around twice as much on smoking each week as those
who mainly smoked hand-rolled cigarettes (£27.66 vs.
£15.69; Table 1), despite smoking on average one fewer cig-
arette per day (geometric mean 6.62 vs. 7.69; Supplementary
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File 6, Table S6.1). Expenditure on cigarettes was similar
among exclusive smokers and those who also used alterna-
tive nicotine (£20.29 vs. £21.12, respectively; Supplementary
Table S5.1).

Alternative nicotine users spent on average £6.42 each week
on alternative nicotine products (Supplementary Figure S3.1B).
Exclusive users of alternative nicotine spent on average £7.69
and those who also smoked spent £6.11(Supplementary Table
S5.1). Expenditure on the two most commonly used alterna-
tive nicotine products was similar: £6.30 among e-cigarette
users (Supplementary Figure S3.1C) and £6.11 among NRT
users (Supplementary Figure S3.1D). E-cigarette users who
mainly used disposable devices spent around 40% more than
those who used refillable devices (£8.41 vs. £5.93). Those who
mainly used pod e-cigarette devices spent on average £6.42.
Heated tobacco users spent on average £13.87 each week
(Supplementary Figure S3.1E), but the wide confidence interval
indicates a substantial degree of imprecision in this estimate.

Time trends in expenditure

Figure 1 shows time trends in inflation-adjusted expenditure
on each product category from September 2018 to June 2022.
Table 1 summarizes modeled estimates of inflation-adjusted
expenditure in the first and last months of the time series.
Supplementary File 5 provides data separately for exclusive
users and dual users.

Over the study period, geometric mean inflation-adjusted
expenditure on cigarettes increased (peaking at £21.41 in July
2020) and then decreased (Figure 1A). Daily cigarette con-
sumption was relatively stable between September 2018 and
July 2020 and then decreased (Supplementary File 6). From
September 2018 to June 2022, the amount the average smoker
spent on smoking each week was similar (£19.49 and £19.24,
respectively), despite mean daily cigarette consumption falling

Table 1. Weekly Inflation-Adjusted Expenditure (in £) on Cigarettes and Alternative Nicotine Products: Raw Data Aggregated Across the Study Period
(September 2018-June 2022) and Modeled Estimates for the First and Last Months in the Time Series

Raw data® Modeled estimates
(September 2018 — June 2022)
September 20183 June 20223
N! Mean*  Lower CI  Upper CI  Mean* Lower CI  Upper CI ~ Mean* Lower CI  Upper CI % change®
Cigarettes 9655 20.49 20.09 20.91 19.49 18.56 20.46 19.24 18.19 20.36 -1.3
Hand-rolled cigarettes 4652 15.96 15.49 16.28 14.35 13.52 15.22 15.03 14.03 16.11 +4.7
Manufactured cigarettes 4561 27.66 26.84 28.50 26.21 24.42 28.12 27.03 24.79 29.49 +3.1
All alternative nicotine products 2622 6.42 6.11 6.69 6.00 5.35 6.72 8.09 7.26 9.03 +34.8
E-cigarettes 1669  6.30 5.99 6.55 6.00 5.25 6.87 7.90 6.95 8.97 +31.7
Disposable e-cigarettes 155 8.41 7.17 9.78 5.31 2.67 10.57 9.65 7.46 12.50 +81.7
Refillable e-cigarettes 1169  5.93 5.64 6.30 5.95 5.10 6.94 7.02 5.96 8.26 +18.0
Pod e-cigarettes 267 6.42 5.58 7.39 5.41 3.91 7.48 7.81 5.39 11.31 +44.4
NRT 604 6.11 5.53 6.69 5.69 4.51 7.19 7.07 5.42 9.23 +24.3
Heated tobacco products® 33 13.87 9.58 20.09 — — — — — — —

CI, 95% confidence interval.
'Unweighted sample size.

2Raw weighted estimates aggregated across participants in all survey waves (September 2018 through June 2022).
*Data for September 2018 and June 2022 are weighted estimates from linear regression with survey month modeled non-linearly using restricted cubic

splines (three knots).

*Geometric means are reported to account for the skewed distributions (see Supplementary File 3, Figure S3.1).

SPercentage change between September 2018 and June 2022.

®Changes in expenditure on heated tobacco products over time were not analyzed due to insufficient sample size.
Corresponding estimates of expenditure without inflation adjustment are shown in Supplementary File 4, Table S4.1.
Corresponding estimates of expenditure for exclusive users and dual users (separately) are shown in Supplementary File 5, Table S5.1 (inflation-adjusted)

and Supplementary File 5, Table $5.2 (without inflation adjustment).
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Figure 1. Time trends in weekly inflation-adjusted expenditure, September 2018 to June 2022. Panels show trends in weighted expenditure on (A)
cigarettes by smokers and (B) all alternative nicotine products, (C) e-cigarettes, and (D) licensed nicotine replacement therapy products by users of
these products. Lines represent modeled weighted geometric mean expenditure over the study period. Shaded bands represent standard errors. Points
represent raw weighted (geometric mean) expenditure by quarter. Corresponding estimates of expenditure without inflation adjustment are shown in
Supplementary File 4, Figure S4.2. Corresponding estimates of expenditure for exclusive users and dual users (separately) are shown in Supplementary
File 5, Figure S5.1 (inflation-adjusted) and Supplementary Figure S5.2 (without inflation adjustment).

by 13.2% over this period (from 7.28 to 6.32 cigarettes per
day; Supplementary File 6), likely reflecting prices increasing
above inflation (from 38p [19.49/(7 x 7.28)] to 43p [19.24/
(7 x 6.32)] per cigarette). Time trends were similar in smokers
who mainly smoked hand-rolled cigarettes and those who
mainly smoked manufactured cigarettes (Figure 2A; interac-
tion p = .248) and within exclusive smokers and dual users
(Supplementary File 5, Figure S5.1A; interaction p = .230).
However, there was a shift in product choice over this period:
the proportion of smokers who reported mainly smoking
hand-rolled cigarettes increased from 48.6% in September
2018 to 55.4% in July 2022 (Supplementary File 7).

There were increases in inflation-adjusted expenditure
on alternative nicotine products. Between September 2018
and June 2022, mean expenditure on all alternative nicotine
products increased by 34.8% (from £6.00 to £8.09; Figure
1B). Expenditure on e-cigarettes and NRT increased by 31.7%
(from £6.00 to £7.90; Figure 1C) and 24.3% (from £5.69 to
£7.07; Figure 1D), respectively. Increases in expenditure on
alternative nicotine products predominantly occurred in the
second half of the study period (late 2020 onwards; Figure
1B-D). Time trends were similar within exclusive and dual
users (Supplementary File 5, Figure S5.1B-D; interactions p
> .230). Time trends in expenditure within e-cigarette types
were comparable across devices (Figure 2B; interaction p =

.317), although changes in the overall increase across the
period may reflect increasing use of comparatively more ex-
pensive products such as disposables. There was a substantial
increase in the proportion of e-cigarette users who reported
mainly using disposables, from 10.2% in September 2018 to
38.5% in July 2022, which was offset by a decline in the pro-
portion using refillable devices (from 70.1% to 56.7% over
the same period), with no notable change in the proportion
using pod devices (Supplementary File 7). There were too few
heated tobacco users (who did not use another alternative
nicotine product, 7 = 33) to analyze changes in expenditure
on heated tobacco products separately.

Supplementary File 4 (Figure S4.2 and Figure S4.3) provides
corresponding data on expenditure without adjustment for
inflation. Trends in nominal expenditure on alternative nic-
otine products were similar to trends in inflation-adjusted
expenditure (Supplementary Figure S4.2B-D). The trend in
nominal expenditure on cigarettes increased up to late 2020
before plateauing (Supplementary Figure S4.2A).

Associations of Expenditure With
Sociodemographic and Product Use Characteristics
Table 2 shows adjusted associations of expenditure with
sociodemographic and product use characteristics.
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Figure 2. Time trends in weekly inflation-adjusted expenditure by main
type of cigarettes/e-cigarettes used, September 2018 to June 2022.
Panels show trends in weighted expenditure on (A) cigarettes, by all
smokers and separately by main type of cigarettes smoked (hand-
rolled, manufactured), and (B) e-cigarettes, by all e-cigarette users and
separately by main device type used (disposable, refillable, and pod).
Lines represent modeled weighted (geometric mean) expenditure
over the study period. Shaded bands represent standard errors. Points
represent raw weighted (geometric mean) expenditure by quarter.
Corresponding estimates of expenditure without inflation adjustment are
shown in Supplementary File 4, Figure S4.3.

Men spent an average of 11% more on cigarettes than
women (Table 2A). Expenditure on cigarettes was also 9%
higher in smokers from social grades C2DE than ABC1, and
increased by 4% for every 10 years of age. Daily smokers
spent 3 times as much on cigarettes as non-daily smokers. As
was observed in the unadjusted analyses, those who mainly
smoked manufactured cigarettes spent almost double the
amount of those smoking hand-rolled cigarettes, indicating
this difference was not due to different user profiles.
Expenditure on cigarettes was similar among those who ex-
clusively smoked and those who also used alternative nicotine
products.

On average, men who used alternative nicotine spent 16%
more on these products than women (21% for e-cigarettes,
10% for NRT; Table 2B-D). Expenditure on alternative nico-
tine products was similar across social grades, and it decreased
by 10% for every 10 years of age (12% for e-cigarettes, 5%
for NRT). Daily users spent 29% more on alternative nicotine
products than non-daily users (27% for e-cigarettes, 48 % for
NRT). Exclusive users of alternative nicotine product users
spent 12% more on alternative nicotine products than dual
users who also smoked.

E-cigarette users who mainly used disposable devices spent
23% more on e-cigarettes than those who mainly used refill-
able devices.

Jackson et al.

Discussion

In England, between September 2018 and June 2022,
smokers reported spending on average £20.49 on cigarettes
each week after adjustment for inflation (£27.66 and £15.96
among those who mainly smoked manufactured and hand-
rolled cigarettes, respectively), e-cigarette users reported
spending £6.30 (£8.41, £6.42, and £5.93 among those who
mainly used disposable, pod, and refillable devices, respec-
tively), NRT users reported spending £6.11, and heated to-
bacco users reported spending £13.87. There was not enough
data to estimate expenditure on nicotine pouches. People who
used to smoke and now use e-cigarettes reported spending
on average £7.32 on e-cigarettes each week, while those who
now use NRT reported spending £7.24 each week. Compared
with the average expenditure on smoking by those who did
not use any alternative nicotine product, people using only
e-cigarettes were spending approximately £12.97 a week less
(£674 a year) and people using only NRT were spending ap-
proximately £13.05 a week less (£679 a year). People using
only NRT and e-cigarettes would also be benefitting from
using substantially less harmful products.!®

Inflation-adjusted expenditure on cigarettes increased by
10% between September 2018 and July 2020, then decreased
by 10% between July 2020 and June 2022. This meant nom-
inal expenditure on smoking was stable in the latter period, at
around £18.60 a week. Two factors that likely contributed to
this are changes in the amount and types of cigarettes people
smoked. The average number of cigarettes smoked per day fell
over the study period, from 7.28 to 6.32, and the proportion
of smokers who mainly used hand-rolled cigarettes increased,
from 48.6% to 55.4%. These changes were predominantly in
the latter half of the study period, coinciding with the plateau
in nominal expenditure on cigarettes. This suggests there may
have been a ceiling effect on expenditure, with smokers ei-
ther unable or unwilling to spend any more on cigarettes
each week (the current cost-of-living crisis may have been
a contributing factor). To avoid increasing the amount they
were spending on cigarettes as prices rose, smokers changed
their behavior: smoking fewer cigarettes and switching from
more expensive manufactured cigarettes to cheaper hand-
rolled cigarettes. These cost-saving strategies are commonly
used by smokers to mitigate the impact of price rises (eg,
caused by increases in tobacco taxation or high rates of infla-
tion) without quitting.3!=*% Other strategies we did not assess,
but which may have contributed to the observed decline in ex-
penditure on cigarettes, include switching to a cheaper brand
within the same product category, buying illicit, cross-border,
or duty-free cigarettes,*>* or people adjusting the way that
they smoke to get the amount of nicotine they desire from
fewer cigarettes.** As a result of Brexit, people traveling from
the United Kingdom to countries within the European Union
have been able to buy and bring back duty-free cigarettes
since January 2021.% This change broadly coincided with
the decline in cigarette expenditure we observed, suggesting
Brexit may have contributed to keeping the cost of smoking
stable over time—making it more affordable for people to
continue to smoke and potentially undermining tobacco con-
trol policy.

Inflation-adjusted expenditure on e-cigarettes was stable
between September 2018 and late 2020, then increased by a
third (31%) up to June 2022. While time trends in expenditure
were similar by the main type of e-cigarettes used, there was
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Table 2. Independent Associations of Weekly Inflation-Adjusted Expenditure on Cigarettes and Alternative Nicotine Products With Sociodemographic

and Product Use Characteristics

A. Cigarettes'

B. Alternative nicotine

C. E-cigarettes?

D. Licensed NRT

products? products*
Exp. B (95% CI) p Exp. B (95% CI) p Exp. B (95% CI) p Exp. B (95% CI) p
Age (per 10 years) 1.04 (1.03, 1.05 <.001 0.90 (0.87,0.92 <.001 0.88(0.85,0.91 <.001 0.95(0.89,1.00 .073

Women (vs. men)

0.89 (0.86, 0.92

<.001

0.84 (0.77,0.92

<.001

0.79 (0.72, 0.88

<.001

0.90 (0.74,1.09

268

0.32 (0.31, 0.34
1.04 (1.01, 1.08

( )

( )

Social grade C2DE (vs. ABC1) 1.09 (1.05,1.12)
Non-daily user (vs. daily) ( )
( )

Dual user of cigarettes and alter-
native nicotine (vs. exclusive user)

Mainly smokes hand-rolled 0.53 (0.51,0.55) <.001 —

cigarettes (vs. manufactured)

Main type of e-cigarette used (ref
disposable)

Refillable — — —
Pod — — —

<.001 0.71(0.65,0.78

( ) ( ) ( )
( ) ( ) ( )
<001 0.99(0.91,1.08)  .838 0.98(0.89,1.08)  .687 0.93(0.77,1.12)  .456
( ) ( ) ( )
026 0.88 (0.79, 0.98) ( ) ( )

<.001 0.73 (0.65,0.83
.017 0.91 (0.80, 1.03

<.001 0.62(0.51,0.75
122 0.87(0.67,1.13

<.001
289

—  0.77(0.64,0.92)
—  0.88(0.71,1.10)

0.004 — —
0.259 — —

CI, confidence interval. NRT, nicotine replacement product.

Results for each product category are from a multivariable model including all variables as listed plus survey month (modeled non-linearly using restricted

cubic splines [three knots]).
!Among smokers.

2Among alternative nicotine users, including participants who reported using more than one form of alternative nicotine product.

3Among e-cigarette users who did not report using any other alternative nicotine product.

*Among NRT users who did not report using any other alternative nicotine product.

SExpenditure was log-transformed for analysis. Results are reported as exponentiated coefficients, which can be interpreted as geometric mean ratios. For
example, the geometric mean ratio for expenditure on cigarettes among women vs. men is 0.89, which indicates women spend on average 11% less on

smoking each week than men.

a shift in product choice in the latter part of the study period:
the proportion of e-cigarette users who reported mainly using
disposable devices increased substantially, the proportion
using refillable devices declined, and the proportion using
pod devices remained similar. This likely contributed to the
increase in expenditure on e-cigarettes, given the higher av-
erage cost of disposable e-cigarettes (£5-7) compared with
e-liquid refills (~£2.95 for a 10 mL bottle). Inflation-adjusted
expenditure on NRT increased slowly in the first half of the
study period (+4% between September 2018 and July 2020)
and more quickly in the second half (+20% between July
2020 and June 2022). There were too few users in our sample
to estimate time trends in expenditure on heated tobacco. The
increases in expenditure on e-cigarettes and NRT suggest that
any ceiling effect on expenditure on cigarettes was not expe-
rienced by alternative nicotine users, possibly because their
baseline level of expenditure was lower.

Expenditure also differed by sociodemographic character-
istics. Across the study period, expenditure on all products
was higher among men. Expenditure on cigarettes was also
higher among older smokers and those from social grades
C2DE. These results are consistent with previous studies
showing higher average levels of consumption in these groups
(eg, 2*). Expenditure on e-cigarettes and NRT was also higher
among younger users and those who had completely stopped
smoking cigarettes. It is possible that age differences are at-
tributable to variations in product use characteristics, such
as brands used, source of purchase, or frequency of use. The
higher levels of expenditure on alternative nicotine products
among ex-smokers than dual users may be attributable to
higher consumption: these products were their only source
of nicotine, while dual users also obtained nicotine from
cigarettes.

It would be possible to compare expenditures on dif-
ferent product categories reported in the current study and
estimate potential savings that smokers could make by
switching to different products. Our results suggest that
everything else being equal, the average smoker may be able
to save a substantial amount of money if they switched to
e-cigarette use at a level commensurate with the average
e-cigarette user. However, differences in expenditure could
be driven by underlying differences in purchasing and
consumption behavior among people within the product
categories. Future research should assess people who switch
longitudinally and estimate average savings within users
over time.

Key strengths of this study include the large, representative
sample and repeat cross-sectional design. There were also lim-
itations. Only past-year smokers were asked questions on ex-
penditure so our analysis necessarily focused on this group. It
is possible that alternative nicotine users who had not smoked
in the past year may have different expenditure patterns than
the groups included in this analysis. The question assessing ex-
penditure on alternative nicotine did not distinguish between
the specific products. This meant we were unable to deter-
mine the amount spent on specific products among the 12.5%
of alternative nicotine users who reported using more than
one alternative nicotine product. In addition, few people use
heated tobacco and nicotine pouches in England!"'2 and those
who do tend to also use other nicotine products. Therefore,
sample sizes for these products were small (33 and 0, respec-
tively), meaning our data can only provide an imprecise esti-
mate of expenditure on heated tobacco and offer no insight
into nicotine pouches. As the popularity of these products in
England increases, it may be possible to revisit this analysis to
obtain more accurate estimates of their cost to users.
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In conclusion, inflation-adjusted expenditure on cigarettes
has fallen since late 2020, such that the average smoker in
England currently spends the same amount on cigarettes each
week as they did in 2018. Expenditure on alternative nicotine
products has increased above inflation, with users spending
around a third more on these products in 2022 than they did
between 2018 and 2020. These changes have been driven,
at least in part, by changes in consumption and product
choice, with smokers reducing the number of cigarettes they
smoke and switching to cheaper hand-rolled cigarettes and
e-cigarette users increasingly using more expensive disposable
devices.
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volvement with this content, as well as any supplementary
data, are available online at https://academic.oup.com/ntr.

Funding

Cancer Research UK (PRCRPG-Nov21\100002) funded the
Smoking Toolkit Study data collection and SJ’s salary.

Declaration of Interests

JB has received unrestricted research funding from Pfizer,
which manufactures smoking cessation medications.
LS has received honoraria for talks, an unrestricted re-
search grant, and travel expenses to attend meetings and
workshops from Pfizer, and has acted as paid reviewer for
grant awarding bodies and as a paid consultant for health
care companies. All authors declare no financial links with
tobacco companies or e-cigarette manufacturers or their
representatives.

Ethical Approval

Ethical approval was provided by the UCL Research Ethics
Committee (0498/001). Participants provide informed con-
sent to take part in the study, and all methods are carried
out in accordance with relevant regulations. The data are not
collected by UCL and are anonymized when received by UCL.

Data Availability

Data and code are available from the corresponding author
on reasonable request.

References

1. HM Revenue and Customs. Changes to tobacco duty rates. 2021.
https://www.gov.uk/government/publications/changes-to-tobacco-
duty-rates/changes-to-tobacco-duty-rates

2. McCaul KD, Hockemeyer JR, Johnson R], Zetocha K , Quinlan
K, Glasgow RE. Motivation to quit using cigarettes: a review. Ad-
dict Behav. 2006;31(1):42-56.

3. Chaloupka FJ, Yurekli A, Fong GT. Tobacco taxes as a tobacco con-
trol strategy. Tob Control. 2012;21(2):172-180.

4. Jha P, Chaloupka FJ. The economics of global tobacco control.
BM]J. 2000;321(7257):358-361.

5. Townsend J, Roderick P, Cooper ]. Cigarette smoking by socioec-
onomic group, sex, and age: effects of price, income, and health
publicity. BM]J. 1994;309(6959):923-927.

10.

11.

12.

13.

14.

15.

16.

17

18.

19.

20.

21.

22.

23.

Jackson et al.

Benowitz NL. Nicotine addiction. J  Med.
2010;362(24):2295-2303.

Hartmann-Boyce J, Chepkin SC, Ye W, Bullen C, Lancaster T,
Cochrane Tobacco Addiction Group. Nicotine replacement therapy
versus control for smoking cessation. Cochrane Database Syst Rev.
2018;5(5):CD000146. https://www.cochranelibrary.com/cdsr/
doi/10.1002/14651858.CD000146.pubS/abstract.
Hartmann-Boyce J, Lindson N, Butler AR, McRobbie H, Bullen C,
Begh R, et al. Electronic cigarettes for smoking cessation. Cochrane
Database Syst Rev. 2022;11(11):CD010216. https://www.
cochranelibrary.com/cdsr/doi/10.1002/14651858.CD010216.
pub7/full.

Jackson SE, Shahab L, Kock L, West R, Brown J. Expenditure on
smoking and alternative nicotine delivery products: a population
survey in England. Addiction. 2019;114(11):2026-2036.

National Institute for Health and Care Excellence (NICE). To-
bacco: preventing uptake, promoting quitting and treating de-
pendence. 2021. https://www.nice.org.uk/guidance/ng209/chapter/
recommendations-on-treating-tobacco-dependence. Accessed Sep-
tember 1,2022.

Tattan-Birch H, Brown ], Shahab L, Jackson SE. Trends in use of
e-cigarette device types and heated tobacco products from 2016 to
2020 in England. Sci Rep. 2021;11(1):13203.

Tattan-Birch H, Jackson SE, Dockrell M, Brown ]. Tobacco-free
nicotine pouch use in great britain: a representative population
survey 2020-2021. Nicotine Tob Res. 2022;24(9):1509-1512.
Tattan-Birch H, Jackson SE, Kock L, Dockrell M, Brown J. Rapid
growth in disposable e-cigarette vaping among young adults in
Great Britain from 2021 to 2022: a repeat cross-sectional survey.
Addiction. 2022;118(2):382-386.

Liber AC, Drope JM, Stoklosa M. Combustible cigarettes cost less
to use than e-cigarettes: global evidence and tax policy implications.
Tob Control. 2017;26(2):158-163.

Pesko MF, Kenkel DS, Wang H, Hughes JM. The effect of potential
electronic nicotine delivery system regulations on nicotine product
selection. Addiction. 2016;111(4):734-744.

Levy DT, Cummings KM, Villanti AC, et al. A framework for
evaluating the public health impact of e-cigarettes and other
vaporized nicotine products. Addiction. 2017;112(1):8-17.

N Engl

. Wadsworth E, Neale J, McNeill A, Hitchman SC. How and why

do smokers start using e-cigarettes? qualitative study of vapers in
London, UK. Int | Environ Res Public Health. 2016;13(7):661.
McNeill A, Simonavicius E, Brose LS, ez al. Nicotine vaping in Eng-
land: an evidence update including health risks and perceptions,
September 2022. A report commissioned by the Office for Health
Improvement and Disparities. London: Office for Health Improve-
ment and Disparities; 2022. https://www.gov.uk/government/
publications/nicotine-vaping-in-england-2022-evidence-update.
Accessed September 1,2022.

Tattan-Birch H, Hartmann-Boyce J, Kock L, et al. Heated tobacco
products for smoking cessation and reducing smoking prevalence.
Cochrane Database Syst Rev. 2022;1(1):CD013790. https://www.
cochranelibrary.com/cdsr/d0i/10.1002/14651858.CD013790.
pub2/full.

Lunell E, Fagerstrom K, Hughes ], Pendrill R. Pharmacokinetic
comparison of a novel non-tobacco-based nicotine pouch (ZYN)
with conventional, tobacco-based Swedish snus and American
moist snuff. Nicotine Tob Res. 2020;22(10):1757-1763.
Patwardhan S, Fagerstrom K. Nicotine pouches- a research and
regulatory policy agenda to maximise public health benefits
and minimise harms. Qeios. 2021. https://www.qeios.com/read/
L4TIAES.

Over half of Brits say their health has worsened due to rising cost
of living. RCP London. 2022. https://www.rcplondon.ac.uk/news/
press-release-over-half-brits-say-their-health-has-worsened-due-
rising-cost-living. Accessed September 1, 2022.

The Institute for Government. Cost of living crisis. 2022. https:/
www.instituteforgovernment.org.uk/explainers/cost-living-crisis.
Accessed September 1,2022.


https://academic.oup.com/ntr
https://www.gov.uk/government/publications/changes-to-tobacco-duty-rates/changes-to-tobacco-duty-rates
https://www.gov.uk/government/publications/changes-to-tobacco-duty-rates/changes-to-tobacco-duty-rates
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD000146.pub5/abstract
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD000146.pub5/abstract
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD010216.pub7/full
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD010216.pub7/full
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD010216.pub7/full
https://www.nice.org.uk/guidance/ng209/chapter/recommendations-on-treating-tobacco-dependence
https://www.nice.org.uk/guidance/ng209/chapter/recommendations-on-treating-tobacco-dependence
https://www.gov.uk/government/publications/nicotine-vaping-in-england-2022-evidence-update
https://www.gov.uk/government/publications/nicotine-vaping-in-england-2022-evidence-update
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD013790.pub2/full
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD013790.pub2/full
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD013790.pub2/full
https://www.qeios.com/read/L4TIAF.3
https://www.qeios.com/read/L4TIAF.3
https://www.rcplondon.ac.uk/news/press-release-over-half-brits-say-their-health-has-worsened-due-rising-cost-living
https://www.rcplondon.ac.uk/news/press-release-over-half-brits-say-their-health-has-worsened-due-rising-cost-living
https://www.rcplondon.ac.uk/news/press-release-over-half-brits-say-their-health-has-worsened-due-rising-cost-living
https://www.instituteforgovernment.org.uk/explainers/cost-living-crisis
https://www.instituteforgovernment.org.uk/explainers/cost-living-crisis

Nicotine and Tobacco Research, 2023, Vol. 25, No. 9

24,

Fidler JA, Shahab L, West O, et al. “The smoking toolkit study”: a
national study of smoking and smoking cessation in England. BMC
Public Health. 2011;11:479.

25. Jackson SE, Beard E, Kujawski B, et al. Comparison of trends in

self-reported cigarette consumption and sales in England, 2011 to
2018. JAMA Netw Open. 2019;2(8):e1910161.

26. Jackson SE, Beard E, Angus C, Field M, Brown J. Moderators

of changes in smoking, drinking and quitting behaviour associ-
ated with the first COVID-19 lockdown in England. Addiction.
2022;117(3):772-783.

27. Jackson SE, Garnett C, Shahab L, Oldham M, Brown J. Association

28.

29.

of the Covid-19 lockdown with smoking, drinking, and attempts
to quit in England: an analysis of 2019-2020 data. Addiction.
2021;116(5):1233-1244.

Kock L, Tattan-Birch H, Jackson S, et al. Socio-demographic,
smoking and drinking characteristics in GB: A comparison of inde-
pendent telephone and face-to-face Smoking and Alcohol Toolkit
surveys conducted in March 2022. Qeios. 2022. https://www.
qeios.com/read/CLXK4D.

Hargreaves Lansdown. Inflation calculator. https://www.hl.co.uk/
tools/calculators/inflation-calculator

30.

31.

32.

33.

34.

35.

1593

Howe CJ, Cole SR, Westreich DJ, et al. Splines for trend anal-
ysis and continuous confounder control. Epidemiol Camb Mass.
2011;22(6):874-875.

Rutter L, Britton ], Langley T. Price-minimizing behaviors in re-
sponse to increasing tobacco price: a cross-sectional study of
students. | Child Adolesc Subst Abuse. 2017;26(5):367-375.
Kuipers MA, Partos T, McNeill A, e al. Smokers’ strategies across
social grades to minimise the cost of smoking in a period with an-
nual tax increases: evidence from a national survey in England.
BMJ Open. 2019;9(6):¢026320.

Guillaumier A, Bonevski B, Paul C, D'Este C, Doran C, Siabpush
M. Paying the price: A cross-sectional survey of Australian soci-
oeconomically disadvantaged smokers’ responses to hypothetical
cigarette price rises. Drug Alcohol Rev. 2014;33(2):177-185.
Jarvis MJ, Giovino GA, O’Connor R], Kozlowski LT, Bernert JT.
Variation in nicotine intake among U.S. cigarette smokers during
the past 25 years: evidence from NHANES surveys. Nicotine Tob
Res. 2014;16(12):1620-1628.

HM Treasury. Duty Free extended to the EU from January 2021.
GOV.UK. 2020 https://www.gov.uk/government/news/duty-free-
extended-to-the-eu-from-january-2021. Accessed September 1,2022.


https://www.qeios.com/read/CLXK4D
https://www.qeios.com/read/CLXK4D
https://www.hl.co.uk/tools/calculators/inflation-calculator
https://www.hl.co.uk/tools/calculators/inflation-calculator
https://www.gov.uk/government/news/duty-free-extended-to-the-eu-from-january-2021
https://www.gov.uk/government/news/duty-free-extended-to-the-eu-from-january-2021

