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Abstract

Introduction: Smoking among those who live with children is an important influence on
smoking initiation among children. This study assessed socioeconomic inequalities in
smoking and quitting-related outcomes among all adults with and without children in the
household.

Methods: Monthly repeat cross-sectional household survey of adults (16+) from 2013-2019
in England (N=138,583). We assessed the association between cigarette smoking and
quitting-related outcomes and having children in the household, and whether these
relationships were moderated by occupational social grade (categories AB-E from most to
least advantaged). Trends in smoking prevalence among adults with and without children in
the household were explored.

Results: In adjusted analysis, the association of having children in the household with
smoking prevalence depended on social grade: smoking prevalence was between 0.71
(95%Cl 0.66-0.77) to 0.93 (0.88-0.98) times lower among social grades AB-D with children in
the household relative to those without. Conversely, it was 1.11 (1.05-1.16) times higher
among social grade E. Yearly prevalence declined similarly among those with and without
children (both PR: 0.98, 95%Cl 0.97-0.99). Motivation to stop smoking was higher among
those with children than those without, but lower among disadvantaged than more
advantaged groups. Social grades D-E had greater heavy smoking, but higher prevalence of
past-month quit attempts.

Conclusions: Among the most disadvantaged social grade in England, smoking prevalence
was higher in those with children in'the household than without. To attenuate future
smoking-related inequalities, there is an urgent need to target support and address barriers
to quitting and promote longer term quit success.

Implications

In the most disadvantaged occupational social grade, having children in the household was
associated with higher smoking prevalence compared with not having children. This contrasts with
all other social grades in which there was lower comparative smoking prevalence among those with
than without children in the household. Without attention this disparity could exacerbate existing
and future health inequalities related to smoking.
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INTRODUCTION

The UK government has stated an ambition for England to be ‘smoke free’ by 2030, defined as an
overall tobacco smoking prevalence of less than 5% (Hopkinson 2020). To achieve this, there must
be an acceleration of the progress seen on both smoking initiation and smoking cessation (1).

Familial smoking and exposure to environmental tobacco smoke are associated with
initiation and future smoking behaviour among children (2,3). Progress in reducing current
smoking prevalence among 11-15 year olds in England (22% in 1996 to 5% in 2018 (4)) is
likely partially reflective of the declines in adult smoking seen over a period of major
tobacco control legislation (namely the 2007 smokefree law, 2012 and 2015 tobacco retail
display bans, 2015 ban on smoking in cars with children, 2016 standardised packaging and
ongoing tobacco taxation) (5—8). Despite this overall reduction, in recent years there is some
evidence that the decline in smoking among youth is stalling across the UK nations (4,9,10),
and a socio-economic gradient in adult smoking remains (11). Those of more disadvantaged
socio-economic position (SEP) exhibit persistently higher smoking rates (25% in routine and
manual occupations smoke versus 10% in managerial and professional occupations) and
bear a disproportionate burden of the associated morbidity and mortality (12).

Following Hovell’s behavioural ecological model (13), a confluence of broad environmental
determinants of health, including greater exposure to tobacco smoke and availability of
cigarettes (2,14), family smoking role models (15), cultural smoking norms (16) and difficult
or stressful life circumstances (17), children from disadvantaged households are more likely
to become smokers compared with more advantaged children (18). Considering that most
smokers in the UK start smoking before the age of 20 (19), reducing the proportion of
children and young people from disadvantaged households exposed to smoking by adults
would likely reduce inequalities in smoking among young people and therefore reduce
future adult or parental smoking (20). However, the outcomes of policies on parental
smoking reduction can be patterned by SEP, with children from more disadvantaged families
experiencing relatively smaller declines in exposure to smoking (5,21). This suggests that a
broader set of social determinants likely undermine quit success.

The presence of children in the household may itself influence parental or adult quitting.
While previous research has suggested that having children in the house did not consistently
predict making a quit attempt or success (22), since the publication of this work it is possible
that more recent changes in smoking norms in front of children and the further decline in
smoking rates may motivate more parents or adults living with children to quit. However,
recent smoking and quitting-related behaviour and changes in smoking over time have not
been examined in detail according to whether adults live with children, and whether
socioeconomic circumstances moderate this relationship.

By determining the smoking environment in homes with children, adult smoking and
quitting-related outcomes remains an important target to reduce smoking-related
inequalities. Using a nationally representative repeat cross-sectional survey in England, this
study aimed to assess inequalities in smoking and quitting-related outcomes (current
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smoking, heaviness of smoking, motivation to stop smoking and past-month quit attempts)
among all adults in recent years by children in the household. We also aimed to explore
trends in smoking prevalence between 2013 and 2019 according to SEP among adults with
and without children in the household, respectively.

METHODS

Sample and recruitment

Data was drawn from the ongoing Smoking Toolkit Study (STS), a monthly repeated cross-
sectional survey of a representative sample of adults (aged 16+) in England. Each month, a
form of random location in combination with quota sampling is used to select a new sample
of approximately 1,700 adults aged 16 years and older. Further details on the design of the
STS, including sampling technique can be found elsewhere (23). Sample weighting uses the
rim (marginal) weighting technique to match the English sociodemographic population
profile relevant to the time each monthly survey was collected. Thus, respondents with
characteristics that are under-represented receive a larger weight, while those who are
over-represented receive a smaller weight. Comparisons with sales data and other national
surveys show that the STS recruits a representative sample of the population in England
with regards to key demographic variables and smoking indicators (23).

The sample dataset consisted of STS respondents from March 2013 to December 2019
inclusive. This timeframe was selected because STS respondents were first asked questions
about having children in the household from March 2013 onwards.

Measures

Specific wording for each measure'is provided in the Supplementary materials.
Dependent variables

Current smoking

Smoking status was ascertained using the following question and response options:

“Which of the following applies to you?”

1.1 smoke cigarettes (including hand rolled) every day

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

3.1 do not smoke cigarettes at all, but I do smoke tobacco of some kind (e.g. Pipe, Cigar or
Shisha)

4.1 have stopped smoking completely in the last year

5. I stopped smoking completely more than a year ago

6.1 have never been a smoker (ie. smoked for a year or more)

Respondents were classified as current cigarette smokers (answers of 1 or 2 above) or
former/non-smokers (answers of 4, 5 and 6 above). Those who indicated that they do not smoke
cigarettes but do smoke tobacco of some kind (answer 3 above) were excluded (0.4%) from the
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analysis because they do not complete equivalent measures of dependence to cigarette smokers
(cigarettes per day and time to first cigarette after waking).

Smoking and quitting-related outcomes

Heaviness of smoking

Heaviness of smoking was measured using the heaviness of smoking index (HSI) (24). The HSI uses
two questions from the Fagerstrom Test for Cigarette Dependence: time to first cigarette in the
morning after waking and the number of cigarettes smoked per day. An HSI score >4 are
considered heavy smokers, and those with <4 considered to be lighter/moderate smokers.

Motivation to stop smoking

Motivation to stop smoking was assessed using the Motivation To Stop Scale (25), a single-
item measure with seven response options representing increasing motivation to quit:

1. ‘Tdon’t want to stop smoking’

2. ‘Ithink I should stop smoking but don’t really want to’

3. ‘I want to stop smoking but haven’t thought about when’

4. ‘TREALLY want to stop smoking but I don’t know when I will’

5. ‘I want to stop smoking and hope to soon’

6. ‘TREALLY want to stop smoking and intend to in the next 3 months’
7. ‘1 REALLY want to stop smoking and intend to in the next month’

For ease of interpretation, responses were collapsed into two variables reflecting high
(6-7) vs. low (1-5) motivation to stop smoking.

Consistent motivation to stop smoking has been shown to be a useful signal of recent
smoking cessation attempts (Perski et al. 2018) and was measured using responses to the
question “Have you consistently felt that you wanted to stop smoking in the past year?”,
with answer responses of “No” or “Yes”.

Quit attempts

Quit attempts in the past month were measured among current smokers using the question
“How many serious attempts to stop smoking have you made in the last 12 months?”, and if one
or more attempts were reported: “How long ago did your most recent serious quit attempt
start?”. We distinguished those who attempted to quit up to 1 month ago versus those who
made no quit attempt or attempted to quit more than 1 month before the survey interview but
were not successful.
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Independent variables

Children in the household

Whether or not respondents have children at home was derived from a question regarding
household status.

Social grade

Occupation-based social grade was operationalised as the measure of SEP (26). The
measure comprises AB (higher and intermediate managerial, administrative and
professional), C1 (supervisory, clerical and junior managerial, administrative and
professional), C2 (skilled manual workers), D (semi-skilled and unskilled manual workers)
and E (state pensioners, casual and lowest-grade workers, unemployed with state benefits).

Time (year)

Time was included as a continuous independent variable and comprises seven data points
(the years 2013 (March onwards), 2014, 2015, 2016, 2017, 2018, 2019).

Sociodemographic covariates

The sociodemographic characteristics sex (women or other), age (16-24, 25-34, 35-44, 45-
54, 55-64, and 265 years) and region in England (London, North East, North West, Yorkshire
and Humber, East Midlands, West Midlands, East of England, South East, and South West)
were also included.

Sample selection

Overall, 139,323 (unweighted) adults aged 16+ were surveyed. Those who exclusively
smoked cigars and pipes (n = 650) and responded with ‘Don’t know’ to the question on
smoking status (n = 90) were excluded. This left a final unweighted sample size for analysis
of 138,583 adults.

Analysis

Weighted descriptive statistics (% (n)) were used to report the variables included in the
analyses.

Research question 1

To assess the overall association between current cigarette smoking and having children in
the household, we conducted a multivariable log-binomial regression model (unweighted),
adjusted for age, sex, region and year.
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Research question 2

Power analyses using simulations with STS data indicated that we were unlikely to have
sufficient statistical power to assess realistic three-way interactions between having
children in the household (Yes vs No (referent)) and SEP (five categories of social grade: AB
(referent), C1, C2, D and E) and year (continuous) (see Figure S4).

Therefore, a second unweighted model was run that included a two-way interaction term
between having children in the household (Yes vs No (referent)) and SEP (five categories of
social grade: AB (referent), C1, C2, D and E).

Research question 3

To assess the associations between current smoking prevalence and year among adults with
children in the household, we constructed a multivariable log-binomial regression model
(unweighted) including year (continuous from 2013-2019) and SEP (5 categories with social
grade AB as referent) and the interaction term as explanatory variables. The inclusion of the
SEP by year interaction term allowed us to examine any differential time trends according to
SEP. We repeated this analysis among a sample of adults without children in the household.

The results from all models are reported as prevalence ratios (PRs) with 95% confidence
intervals (Cls) adjusted for age, sex, region and year. Participants with missing data for any
of the variables in the analyses were excluded (n = 38 responses from smokers for the
guestion on motivation to stop smoking). The Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) reporting guideline were used in the design and reporting
of this study.

The analysis plan and statistical code for this study was uploaded and made publically available on
the open science framework (OSF) https://osf.io/6zt7x/ on 03/01/2021 before analyses were run.
However, following feedback on the correct pre-registration procedure during peer review, the
study was formally registered on OSF 05/07/2021 (osf.io/xrdz7).

Sensitivity analyses

Housing tenure is a strong socioeconomic predictor of smoking in England (27). The same
models were conducted but with housing tenure as an alternative measure of SEP (28) and
comprised the collapsed groups ‘Social housing’ (local authority/housing association) and
‘Other’ (mortgage bought, owned outright, private renting and other).

A sensitivity analysis was also conducted using consistent motivation to stop as an
alternative measure to the motivation to stop smoking scale.
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RESULTS

A weighted total of 138,633 adults (mean (SE) age=47.1 (0.05); 51% women) completed the
STS survey between 2013 and 2019. Among the overall sample, 17.8% were current
cigarette smokers and 30.7% reported having children in the household. See Table 1 for an
overview of sample characteristics.

Cigarette smoking

In the model without interactions (Table 3, Model 1), those with children in the household
were less likely to smoke compared with those without (PR 0.92, 95% CI 0.89-0.94;
P<0.001). Among all respondents, there was a social gradient in smoking prevalence, with
higher rates among more disadvantaged social grades (Table S1 and Table 2 Model 1).

In the model including the interaction between children in the household and SEP (Table 2,
Model 2), the association between cigarette smoking and social grade depended on
whether or not respondents had children in the household. Figure 1 shows that differences
in smoking prevalence between social grades are apparent when there are no children in
the household. However, the disparities are even greater among those with children in the
household. The moderation was greatest in the most disadvantaged social grade E. As a
result, smoking prevalence was 0.71 times lower in AB participants with children in the
household relative to those in AB without children (and 0.84, 0.92 and 0.93 times lower in
C1, C2 and D participants, respectively). Conversely, it was 1.11 times higher in E
participants with children in the household relative to those without children (Table S2).

In a sensitivity analysis, being from social housing did not significantly moderate the
relationship between smoking and having children in the household (Table S3).

Figure 1: Interaction plot for smoking prevalence among adults with children in the
household by Social grade

Smoking and quitting-related outcomes

Motivation to stop smoking was higher among those with children in the household, and
lower among disadvantaged social grades (Table 3). There was no evidence of a moderating
effect of social grade on the association between having children in the household and
motivation to stop smoking using the Motivation to Stop Scale (Table 3). Sensitivity analyses
using a measure of consistent motivation to stop indicated that overall social grade did not
moderate consistent motivation to stop among adults with children. Consistent motivation
to stop was generally higher in those with than without children, with the exception of
social grade D where motivation was similar irrespective of children. (Table S6 and Figure
S2).

There was no evidence of an association between heaviness of smoking and having children
in the household, but there was a social gradient with greater HSI among more
disadvantaged social grades (Table 3). There was no significant overall moderating effect of
social grade on the association between having children in the household and HSI (Table 3).
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Weighted prevalence of past month quit attempts among those with and without children
by social grade is displayed in Table S2. Past month quit attempts did not differ significantly
according to whether or not there were children in the household, but there was a social
gradient with higher prevalence of quit attempts among more disadvantaged social grades
compared with AB (Table 3). There was no significant moderating effect of social grade on
the association between having children in the household and past month attempts to quit
smoking (Table 3).

The sensitivity analyses using housing tenure as an alternative measure of SEP yielded a
pattern of results similar to that in the main analysis (Tables S4 and S5).

The yearly trend in smoking prevalence between 2013 and 2019 among adults with children in the
household

Between 2013 and 2019 there was a significant negative association between smoking
prevalence and year (PR: 0.98, 95% Cl 0.97-0.99) in a model adjusted for age, sex, social
grade and region (Table S5, Children Model 1). This amounted to a 10.4% (95% ClI 15.5-5.1)
fall in overall smoking prevalence in 2019 relative to 2013. Age-adjusted trends in smoking
prevalence by social grade are presented in Figure S3. There was a social gradient in
smoking prevalence with those in the most disadvantaged social grade almost five times as
likely to smoke compared with the most advantaged social grade AB (Table S7 Children
Model 1). Smoking declined overall but there was no significant differential time trend
according to social grade (Table S7, Children Model 2 and Figure S1A).

The yearly trend in smoking prevalence between 2013 and 2019 among adults without children in
the household

Between 2013 and 2019, as among those with children, there was a significant negative
association between smoking prevalence among adults without children in the household
and year (PR: 0.98, 95% Cl 0.97-0.99) (Table S7, No Children Model 1) which amounted to an
11.4% (95% CI 15.0-7.7) fall in smoking prevalence in 2019 relative to 2013. Age-adjusted
trends in smoking prevalence by social grade are presented in Figure S3. There was a social
gradient in smoking and a differential time trend according to social grade (Table S7, No
Children Model 2). Smoking prevalence generally declined in all social grades over time, with
the exception of social grade D where prevalence appeared stable between 2013 and 2019
(Figure S1B).

DISCUSSION

Between 2013 and 2019 smoking prevalence was higher among adults with and without
children from more disadvantaged social grades, despite a higher prevalence of attempts to
stop smoking in these groups. Specifically, smoking prevalence was higher among those in
social grade E with children in the household compared with those without children. In
contrast, across all other social grades having children was associated with lower smoking
prevalence. Motivation to stop smoking was higher among those with children in the
household, and lower among more disadvantaged social grades. Those from more
disadvantaged social grades displayed greater heaviness of smoking, which likely
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undermined the success of recent quit attempts and motivation to stop. Overall, there was
a declining trend in smoking among those with and without children in the household,
respectively. There was some evidence for a differential trend among adults without
children from social grade D where smoking prevalence appeared stable over time.

Although having children in the household was generally associated with lower smoking
prevalence compared with those without children, this was moderated by social grade. In
social grade E, smoking prevalence was higher among adults with children compared with
those without. This is in stark contrast with all other social grades wherein having children
was associated with lower smoking prevalence. Social grade E was estimated to have
smoking prevalence almost five times that of the most advantaged group across the time
period. In addition to stresses related to both life-course (29) and current disadvantage
(related to lack of opportunity and social support, unstable financial and employment
situations (30), housing and neighbourhood deprivation (31), worse health (32) and socio-
cultural smoking norms), the added pressure of providing for a dependent child or children
may make smoking more likely and undermine successful quitting (33). In contrast, the
influence of having children in the household among more advantaged groups may not
undermine quitting to the same extent. Moreover, tobacco expenditure has been shown to
exacerbate poverty in low-income households in the UK (34), which may itself reinforce the
likelihood of persistent smoking amongst adults and children. In the sensitivity analyses,
housing tenure did not moderate the association between smoking and having children in
the household. Estimates from the STS show that almost 40% of adults with children in the
household live in social housing compared with 29% in other forms of housing (23).
However, the variable for social housing used includes those renting from the local authority
or who belong to a housing association. This. measure may display greater socioeconomic
diversity than measures of disadvantaged social grade based on occupation and reflect
different life stresses that have less influence on smoking behaviour when there are children
in the household.

The persistent inequalities in smoking reflect lower motivation to stop and greater cigarette
addiction among more disadvantaged social grades, despite a greater propensity of
attempts to stop smoking in the past month. This suggests that people facing difficult and
unequal living circumstances who smoke are just as likely to try and quit compared with
more advantaged smokers, but are less likely to quit successfully or avoid relapse (35). Lack
of success in quitting may then itself undermine motivation to stop and perpetuate ‘quitting
fatigue’. 'Nonetheless, the higher frequency of recent quit attempts among more
disadvantaged social grades presents an opportunity to increase motivation and support
those with children to succeed in quitting. Potentially equity-positive approaches to
supporting cessation should consider the circumstances that likely determine smoking
behaviour among priority groups and provide extra support to those who do not quit in
response to generally effective individual or population-level interventions. In terms of
targeting lower income smoking households, policies and interventions framed around
reducing the exposure of children to second-hand smoke could help to ensure that observed
reductions in exposure (5) are sustained and equity positive. This might include focussed
feedback on home air quality and smoke-free home policies supported by access to varied
and alternative smoking cessation support (36,37). Not exclusively, alternatives may include
behavioural support and approaches such as financial incentives, targeted interventions and
e-cigarettes (38-40).
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During an active tobacco control policy period between 2013 and 2019, smoking rates
generally declined among adults with and without children in England. However, persistent
inequalities remain. Without addressing social and material deprivation in the population,
health inequalities are inevitable. As demonstrated here, quit attempts are made even
amongst the most disadvantaged groups but because smoking is likely related to a broad
range of health and social inequalities, specific smoking cessation interventions and policies
(and support for those who do not quit in response), should be nested within broader
attempts to reduce socio-economic inequalities in society across the life-course (41).

Strengths of the study include the large representative sample of the population in England,
allowing a generalisable interrogation of smoking patterns. There are several limitations.
First, the use of cross-sectional data limits our ability to infer whether social grade was a
cause of smoking among the most disadvantaged group with children in the household.
Second, the lack of potentially important unmeasured covariates such as the number and
age of children, parental gender, lone parenthood, and other social determinants that may
influence the reliability of estimates according to whether or not there were children in the
household. It is possible that different levels of these variables explain much of the variance
in the association between smoking and having children in the household across the social
gradient. Future research should examine how these characteristics influence smoking
among those with children, and also what effect changes in smoking behaviour have on
child smoking uptake and cessation. Third, smoking status was not biochemically verified.
Previous research has shown evidence of misreporting of smoking status among pregnant
women such that those from less-deprived areas were likely not to report their smoking
compared with women from more-deprived areas (49). It is possible that similar social
desirability biases influenced by socioeconomic position exist among reporting of smoking
status among those with children. Further work should assess the relationship between
stress and smoking and other behaviours such as harmful alcohol consumption and examine
the prevalence and correlates of offer and type of support for smoking cessation among
disadvantaged households. Finally, there is potential for time-series analyses examining the
impact of the COVID-19 pandemic on the social gradient in smoking among adults with
children given that 2020 saw a rise in quit attempts (www.smokinginengland.info), and
parents spent more time at home with their children.

In conclusion, among the most disadvantaged social grade in England, smoking prevalence
was higher in those with children in the household than without. This inequality contrasts
with other social grades where smoking prevalence was lower among those with children
than without. Motivation to stop smoking was higher among those with children in the
household, and lower among more disadvantaged social grades. Those from more
disadvantaged social grades were more likely to have higher heaviness of smoking scores,
but also more likely to have attempted to quit in the past month. These findings highlight
the need to address the persistently high prevalence of smoking among disadvantaged
adults with children. Without attention this disparity could exacerbate existing health
inequalities due to unequal second-hand smoke exposure, and as the children of smokers go
on to smoke themselves at a higher rate than more advantaged individuals in the
population. Failing to act on this will undermine progress towards ‘Smoke free 2030’.

11

120Z 1890100 € U Josn dieys suLsyieD Aq 066.28€9/1 LZAEIU/NU/EE0L 0 L/I0P/S[OILE-00UBAPE/U/LI0D"dNO"0ILISPEOE)/:SARY WO.) PAPEOUMOQ



DATA AVAILABILITY STATEMENT

The data underlying this article (registration doi: 10.17605/OSF.IO/XRDZ7) will be shared on
reasonable request to the corresponding author.

ACKNOWLEDGEMENTS

We are grateful to Cancer Research UK for funding the study. Authors are members of the UK
Prevention Research Partnership, an initiative funded by UK Research and Innovation Councils, the
Department of Health and Social Care (England), and the UK devolved administrations-and leading
health research charities. The funders had no role in the design, conduct, data collection, analysis or
write up of this study. SC, JB and LK conceived of the study. All authors contributed to the study
analysis plan. LK conducted the analysis and write up. HTB conducted the spline analysis. All authors
contributed to the final manuscript. LK is the guarantor of this work and, as such, had full access to
all the data and take responsibility for the integrity of the data and the accuracy of the data analysis.

FUNDING

Data collection for the Smoking and Alcohol Toolkit Studies is supported by Cancer Research UK
(C1417/A22962). Authors are members of the UK Prevention Research Partnership, an initiative
funded by UK Research and Innovation Councils, the Department of Health and Social Care
(England), and the UK devolved administrations and leading health research charities.

DECLARATION OF INTERESTS

Authors are members of the UK Prevention Research Partnership, an initiative funded by UK
Research and Innovation Councils, the Department of Health and Social Care (England), and the UK
devolved administrations and leading health research charities. JB reports receiving grants from
Cancer Research UK during the conduct of the study and receiving unrestricted research funding
from pharmaceutical companies who manufacture smoking cessation medications to study smoking
cessation outside the submitted work. LS reports receiving honoraria for talks, receiving an
unrestricted research grant and travel expenses to attend meetings and workshops by
pharmaceutical companies that make smoking cessation products (Pfizer and Johnson & Johnson),
and acting as a paid reviewer for grant-awarding bodies and as a paid consultant for health care
companies. SC has provided expert consultancy to providers of UK life insurance and the
pharmaceutical industry on matters relating to smoking cessation aids. LK, GM and HTB have no
competing interests to declare.

12

120Z 1890100 € U Josn dieys suLsyieD Aq 066.28€9/1 LZAEIU/NU/EE0L 0 L/I0P/S[OILE-00UBAPE/U/LI0D"dNO"0ILISPEOE)/:SARY WO.) PAPEOUMOQ


https://doi.org/10.17605/OSF.IO/XRDZ7

REFERENCES

10.

11.

Beard EV, West R, Jarvis M, Michie S, Brown ]. S-shaped curve: Modelling trends in
smoking prevalence, uptake and cessation in Great Britain from 1973 to 2016. Thorax
[Internet]. 2019 Sep 1 [cited 2020 Nov 2];74(9):875-81. Available from:
http://dx.doi.org/10.1136/thoraxjnl-2018-212740

Leonardi-Bee ], Jere ML, Britton ]. Exposure to parental and sibling smoking and the risk
of smoking uptake in childhood and adolescence: a systematic review and meta-analysis.
Thorax. 2011;66(10):847-55.

Jester JM, Glass JM, Bohnert KM, Nigg JT, Wong MM, Zucker RA. Child and adolescent
predictors of smoking involvement in emerging adulthood. Heal Psychol.
2019;38(2):133.

NHS Digital. Smoking, Drinking and Drug Use among Young People in England 2018
[Internet]. 2019 [cited 2020 Dec 14]. Available from: https://digital.nhs.uk/data-and-
information/publications/statistical /smoking-drinking-and-drug-use-among-young-
people-in-england /2018

Jarvis M], Feyerabend C. Recent trends in children’s exposure to second-hand smoke in
England: cotinine evidence from the Health Survey for England. Addiction.
2015;110(9):1484-92.

Anyanwu PE, Craig P, Katikireddi SV, Green M]. Impact of UK tobacco control policies on
inequalities in youth smoking uptake: a natural experiment study. Nicotine Tob Res.
2020;22(11):1973-80.

Action on Smoking and Health. Key dates in tobacco regulation [Internet]. 2020 [cited
2020 Dec 14]. Available from: www.tobacco.org/History/history.html

Brown A, Moodie C, Hastings G. A longitudinal study of policy effect (smoke-free
legislation) on smoking norms: ITC Scotland/United Kingdom. Nicotine Tob Res
[[nternet]. 2009 Aug 1 [cited 2020 Dec 14];11(8):924-32. Available from:
https://academic.oup.com/ntr/article-lookup/doi/10.1093/ntr/ntp087

Scottish Government. Scottish Schools Adolescent Lifestyle and Substance Use Survey
(SALSUS): smoking report 2018 [Internet]. 2018 [cited 2020 Dec 14]. Available from:
https://www.gov.scot/publications/scottish-schools-adolescent-lifestyle-substance-use-
survey-salsus-smoking-report-2018/pages/3/

School Health Research Network. Youth smoking and vaping in Wales: Findings from the
School Health Research Network 2019 Student Health and Wellbeing survey [Internet].
2019 [cited 2020 Dec 14]. Available from:
https://www.cdc.gov/tobacco/basic_information/e-cigarettes/severe-lung-disease.html

NHS Digital. Statistics on Smoking, England - 2019 [Internet]. 2019 [cited 2020 Jun 22].
Available from: https://digital.nhs.uk/data-and-

13

120Z 1890100 € U Josn dieys suLsyieD Aq 066.28€9/1 LZAEIU/NU/EE0L 0 L/I0P/S[OILE-00UBAPE/U/LI0D"dNO"0ILISPEOE)/:SARY WO.) PAPEOUMOQ



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

information/publications/statistical /statistics-on-smoking/statistics-on-smoking-
england-2019

Office for National Statistics (ONS). Adult smoking habits in the UK: 2018. 2019;13:2019.

Hovell MF, Wahlgren DR, Gehrman CA. The behavioral ecological model. Emerg Theor
Heal Promot Pract Res Strateg Improv public Heal. 2002;347-85.

Caryl F, Shortt NK, Pearce ], Reid G, Mitchell R. Socioeconomic inequalities in children’s
exposure to tobacco retailing based on individual-level GPS data in Scotland. Tob Control.
2020;29(4):367-73.

Bottorff JL, Oliffe JL, Kelly MT, Johnson JL, Chan A. Reconciling parenting and smoking in
the context of child development. Qual Health Res. 2013;23(8):1042-53.

Robertson F. Challenging the generational transmission of tobacco smoking: a novel
harm reduction approach in vulnerable families. Child Fam Soc Work. 2017;22(1):106-
15.

Lewis TL, Kotch ], Wiley TRA, Litrownik AJ, English D], Thompson R, et al. Internalizing
problems: A potential pathway from childhood maltreatment to adolescent smoking. ]
Adolesc Heal. 2011;48(3):247-52.

Taylor-Robinson DC, Wickham S, Campbell M, Robinson ], Pearce A, Barr B. Are social
inequalities in early childhood smoking initiation explained by exposure to adult
smoking? Findings from the UK Millennium Cohort Study. van Wouwe ]P, editor. PLoS
One [Internet]. 2017 Jun 2 [cited 2020 Dec 14];12(6):e0178633. Available from:
https://dx.plos.org/10.1371/journal.pone.0178633

Department of Health. Towards a Smoke-free Generation. A Tobacco Control Plan for
England [Internet]. Department of Health London; 2017. Available from:
https://www.gov.uk/government/publications/towards-a-smoke-free-generation-
tobacco-control-plan-for-england

Pedersen W, Soest T Von. How is low parental socioeconomic status associated with
future smoking and nicotine dependence in offspring? A population-based longitudinal
13-year follow-up. Scand ] Public Health. 2017;45(1):16-24.

Laverty AA, Hone T, Vamos EP, Anyanwu PE, Taylor-Robinson D, De Vocht F, et al. Impact
of banning smoking in cars with children on exposure to second-hand smoke: A natural
experiment in England and Scotland. Thorax [Internet]. 2020 Apr 1 [cited 2020 Dec
141];75(4):345-7. Available from: https://www.

Vangeli E, Stapleton ], Smit ES, Borland R, West R. Predictors of attempts to stop smoking
and their success in adult general population samples: a systematic review. Addiction
[Internet]. 2011 Dec 1 [cited 2018 Nov 26];106(12):2110-21. Available from:
http://doi.wiley.com/10.1111/j.1360-0443.2011.03565.x

Fidler JA, Shahab L, West O, Jarvis MJ], McEwen A, Stapleton JA, et al. “The smoking toolkit
study”: a national study of smoking and smoking cessation in England. BMC Public Health
[Internet]. 2011 Jun 18 [cited 2017 Oct 25];11:479. Available from:

14

120Z 1890100 € U Josn dieys suLsyieD Aq 066.28€9/1 LZAEIU/NU/EE0L 0 L/I0P/S[OILE-00UBAPE/U/LI0D"dNO"0ILISPEOE)/:SARY WO.) PAPEOUMOQ



24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

http://www.ncbi.nlm.nih.gov/pubmed/21682915

Kozlowski LT, Porter CQ, Orleans CT, Pope MA, Heatherton T. Predicting smoking
cessation with self-reported measures of nicotine dependence: FTQ, FTND, and HSI. Drug
Alcohol Depend. 1994;34(3):211-6.

Kotz D, Brown ], West R. Predictive validity of the Motivation To Stop Scale (MTSS): a
single-item measure of motivation to stop smoking. Drug Alcohol Depend. 2013;128(1-
2):15-9.

NRS. National Readership Survey - Social Grade [Internet]. 2017 [cited 2017 Nov 24].
Available from: http://www.nrs.co.uk/nrs-print/lifestyle-and-classification-data/social-
grade/

Beard E, Brown ], Jackson SE, West R, Kock L, Boniface S, et al. Independent associations
between different measures of socioeconomic position and smoking status: A cross-
sectional study of adults in England. Nicotine Tob Res. 2021;23(1):107-14.

Department for Communities and Local Government. English Housing Survey: guidance
and methodology - GOV.UK [Internet]. 2017 [cited 2017 Dec 6]. Available from:
https://www.gov.uk/guidance/english-housing-survey-guidance-and-
methodology#about-the-english-housing-survey

Graham H, Inskip HM, Francis B, Harman J. Pathways of disadvantage and smoking
careers: evidence and policy implications. ] Epidemiol Community Heal. 2006;60(suppl
2):i7-12.

Golden SD, Perreira KM. Losing jobs and lighting up: Employment experiences and
smoking in the Great Recession. Soc Sci Med. 2015 Aug 1;138:110-8.

Howden-Chapman P. Housing and inequalities in health [Internet]. Vol. 56, Journal of
Epidemiology and Community Health. BM] Publishing Group Ltd; 2002 [cited 2021 Jan
18]. p. 645-6. Available from: http://jech.bmj.com/

Marmot M. Health equity in England: The Marmot review 10 years on. BM]. 2020 Feb
24:368.

Hiscock R, Bauld L, Amos A, Fidler JA, Munafd M. Socioeconomic status and smoking: a
review. Ann N Y Acad Sci [Internet]. 2012 Feb [cited 2018 Jun 17];1248(1):107-23.
Available from: http://doi.wiley.com/10.1111/j.1749-6632.2011.06202.x

Nyakutsikwa B, Britton ], Langley T. The effect of tobacco and alcohol consumption on
poverty in the United Kingdom. Addiction [Internet]. 2021 Jan 22 [cited 2021 Jan
8];116(1):150-8. Available from:
https://onlinelibrary.wiley.com/doi/10.1111/add.15096

Kotz D, West R. Explaining the social gradient in smoking cessation: it's not in the trying,
but in the succeeding. Tob Control [Internet]. 2009 Feb 1 [cited 2018 Jun 18];18(1):43-6.
Available from: http://www.ncbi.nlm.nih.gov/pubmed/18936053

Liles S, Hovell MF, Matt GE, Zakarian JM, Jones JA. Parent quit attempts after counseling

15

120Z 1890100 € U Josn dieys suLsyieD Aq 066.28€9/1 LZAEIU/NU/EE0L 0 L/I0P/S[OILE-00UBAPE/U/LI0D"dNO"0ILISPEOE)/:SARY WO.) PAPEOUMOQ



37.

38.

39.

40.

41.

to reduce children’s secondhand smoke exposure and promote cessation: Main and
moderating relationships. Nicotine Tob Res [Internet]. 2009 Dec 1 [cited 2021 Oct
6];11(12):1395-406. Available from:
https://academic.oup.com/ntr/article/11/12/1395/1066142

Ratschen E, Thorley R, Jones L, Breton MO, Cook ], McNeill A, et al. A randomised
controlled trial of a complex intervention to reduce children’s exposure to secondhand
smoke in the home. Tob Control [Internet]. 2018 Mar 1 [cited 2021 Oct 6];27(2):155-62.
Available from: https://tobaccocontrol.bmj.com/content/27/2/155

Kock L, Brown |, Hiscock R, Tattan-Birch H, Smith C, Shahab L. Individual-level
behavioural smoking cessation interventions tailored for disadvantaged socioeconomic
position: a systematic review and meta-regression. Lancet Public Heal [Internet]. 2019
Dec 1 [cited 2021 Jan 8];4(12):e628-44. Available from: www.thelancet.com/

Lepore S, Collins B, Coffman D, Winickoff ], Nair U, Moughan B, et al. Kids Safe and
Smokefree (KiSS) Multilevel Intervention to Reduce Child Tobacco Smoke Exposure:
Long-Term Results of a Randomized Controlled Trial. Int ] Environ Res Public Health
[Internet]. 2018 Jun 12 [cited 2019 Apr 29];15(6):1239. Available from:
http://www.mdpi.com/1660-4601/15/6/1239

Hartmann_Boyce ], McRobbie H, Lindson N, Bullen C, Begh R, Theodoulou A, et al.
Electronic cigarettes for smoking cessation. Cochrane Database Syst Rev [Internet]. 2020
Oct 14 [cited 2020 Oct 14];(10). Available from:
http://doi.wiley.com/10.1002/14651858.CD010216.pub4

Lynch JW, Kaplan GA, Salonen JT. Why do poor people behave poorly? Variation in adult
health behaviours and psychosocial characteristics by stages of the socioeconomic
lifecourse. Soc Sci Med. 1997;44(6):809-19.

16

120Z 1890100 € U Josn dieys suLsyieD Aq 066.28€9/1 LZAEIU/NU/EE0L 0 L/I0P/S[OILE-00UBAPE/U/LI0D"dNO"0ILISPEOE)/:SARY WO.) PAPEOUMOQ



Table 1: Characteristics of total sample (Weighted data)

Characteristic N =138,6331
Current cigarette smoker 24,638 (17.8%)
Children in household 42,572 (30.7%)
Social grade
AB 37,594 (27.1%)
C1 38,459 (27.7%)
C2 29,702 (21.4%)
D 20,731 (15.0%)
E 12,147 (8.8%)
Age
16-24 19,644 (14.2%)
25-34 23,282 (16.8%)
35-44 22,637 (16.3%)
45-54 23,966 (17.3%)
55-64 19,539 (14.1%)
65+ 29,565 (21.3%)
Gender
Men/Other 67,752 (48.9%)
Women 70,881 (51.1%)

Unweighted n = 138,583
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Table 2: Association between cigarette smoking prevalence and whether or not there are children in the household and social grade

Model 1 (Without interaction) Model 2 (Interaction)
(x2(4)=4560.7, P<0.001)® (x2(4)=109.4, P<0.001)°
Variable PR! 95% CI? P PR! 95% CI? P
Children in household
No — — — —
Yes 0.92 0.89, 0.94 <0.001 0.71 0.66, 0.77 <0.001
Social grade
AB — — - —
c1 1.59 1.53,1.66 <0.001 1.51 1.44,1.59 <0.001
Cc2 2.23 2.14,2.32 <0.001 2.06 1.97,2.17 <0.001
D 2.67 2.56,2.78 <0.001 2.46 2.34,2.59 <0.001
E 3.57 3.42,3.72 <0.001 3.10 2.95, 3.27 <0.001
Children in household * Social grade
Yes * C1 1.19 1.09,1.31 <0.001
Yes * C2 1.29 1.18,1.42 <0.001
Yes * D 131 1.19,1.44 <0.001
Yes * E 1.56 1.42,1.71 <0.001

®Result of likelihood ratio test comparing model with social grade variable includes without social grade variable
®Result of likelihood ratio test comparing model with children in household and social grade interaction term with model without interaction term

'PR = Prevalence Ratio
’Cl = Confidence Interval

Models adjusted for age, sex, region and year
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Table 3: Associations between smoking and quitting-related outcomes and whether or not there were children in the household and social

grade
Motivation. to stop Motlvatlpn to stf)p smoking Heaviness of smoking Heaviness of smoking Past month quit Past month quit attempt
smoking (interaction) (without interaction) (interaction) attempt (interaction)
(without interaction) (without interaction)
X2(4)=67.7, P<0.001° X2(4)=1.78, P=0.78" x2(4)=388.5, P<0.001° X2(4)=5.8, P=0.21" X2(4)=292.7, P<0.001° X2(4)=4.64, P=0.32°
Variable PR'  95%CI’ P PR 95% CI° P PR'  95% CI’ P PR! 95% CI° P PR'  95%CI° P
Children in
household
No — — — — — — — — — —
Yes 1.10, 0.95, 0.91, 0.57, 0.93, 0.59,
1.18 1.26 <0.001 1.12 132 0.17 0.98 1.05 0.57 0.75 0.99 0.047 1.03 114 0.58 0.79 1.04 0.095
Social
grade
AB — — — — — — — — — — — —
C1 0.85, 0.82, 1.05, 0.96, 1.25, 1.10,
0.93 1.02 0.11 0.92 1.03 0.14 1.20 1.38 0.008 1.12 131 0.15 1.45 1.60 <0.001 1.32 1.59 0.003
C2 0.72, 0.67, 1.50, 1.33, 1.60, 1.39,
0.80 0.88 <0.001 0.76 0.86 <0.001 1.70 1.94 <0.001 1.55 1.80 <0.001 1.87 219 <0.001 1.68 2.05 <0.001
D 0.63, 0.60, 1.75, 1.61, 2.06, 1.81,
0.70 0.78 <0.001 0.69 0.79 <0.001 1.99 297 <0.001 1.87 218 <0.001 2.42 285 <0.001 2.21 270 <0.001
E 0.67, 0.65, 2.23, 2.07, 3.04, 2.60,
0.75 0.83 <0.001 0.74 0.85 <0.001 2.53 289 <0.001 2.39 77 <0.001 3.58 191 <0.001 3.17 387 <0.001
Children
* Social
grade
Yes * C1 0.85, 0.96, 0.96,
1.03 1.25 0.76 1.32 1.82 0.092 1.33 1.85 0.092
Yes * C2 0.92, 1.06, 0.97,
1.13 1.39 0.24 1.43 1.96 0.022 1.36 1.01 0.075
Yes * D 0.86, 0.95, 0.94,
1.06 1.32 0.57 1.29 1.76 0.11 1.32 1.86 0.11
Yes * E 0.83, 0.94, 1.01,
1.04 1.29 0.75 1.27 173 0.13 1.43 202 0.043
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Motivation to stop
smoking
(without interaction)

(interaction)

Motivation to stop smoking

Heaviness of smoking
(without interaction)

Heaviness of smoking Past month quit

(interaction) attempt

(without interaction)

Past month quit attempt
(interaction)

X2(4)=67.7, P<0.001° X2(4)=1.78, P=0.78"

X2(4)=388.5, P<0.001°

X2(4)=5.8, P=0.21" X2(4)=292.7, P<0.001°

X2(4)=4.64, P=0.32°

Variable PR  95% CI* P PR 95% CI°

P

PR'  95%CI® P

PR 95% CI° P PR  95% CI? P

®Result of likelihood ratio test comparing model with social grade variable includes without social grade variable

®Result of likelihood ratio test comparing model with children in household and social grade interaction term with model without interaction term

PR = Prevalence Ratio
’Cl = Confidence Interval

Models adjusted for age, sex, region and year
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