








with ORs of 2.19 (1.32 to 3.63) and 1.63 (1.10 to 2.41),
respectively, for those whose parents had no or other qualifica-
tions compared with those whose parents had a degree or post-
graduate education (figure 4C). There were no significant
associations between parental education and the odds of quit-
ting as opposed to remaining an occasional smoker (figure 4D).

Sensitivity analyses using person-years with complete data
were broadly supportive of the patterns shown here, but for
most measures of SEP socioeconomic disadvantage was asso-
ciated with higher chances of experimentation and quitting.

Online supplementary appendix table 2 shows how the
expected inequalities in proportions reaching daily smoking by
age 15 would reduce if inequalities in initiation and escalation
were removed. The greatest reductions were achieved by remov-
ing inequalities in initiation rates, especially in recent years
when the prevalence was lower (83–84% reductions in 2005–
2009 compared with 72–76% in 1995–1999). However, since
inequalities in initiation and escalation act synergistically,
substantial reductions could be achieved by removing either
(estimated reductions for removing inequalities in escalation

Figure 3 Predicted probabilities of
smoking transitions by year.
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were all over 50%). Removing inequalities at specific ages had
the most impact between ages 11 and 13 for initiation, but at
ages 14 and 15 for escalation (eg, for males in 2005–2009,
there was an 11% reduction for removing inequalities in initi-
ation at age 11 only, compared with a 4% reduction at age 15,
while comparable figures for escalation were 1% at age 11 and
21% at age 15).

DISCUSSION
This paper presents analyses of smoking development in adoles-
cents aged 11–15 between 1994 and 2008 (with imputed/retro-
spective data expanding this to 1990–2012). Over this period,
rates of initiation, experimentation and escalation decreased,
while rates of quitting increased. Changes in initiation rates
were concentrated among older adolescents, and changes in
escalation rates among those who had spent a year or two as
occasional smokers (thus tending to be older). Socioeconomic
disadvantage was associated with higher initiation rates, particu-
larly at younger ages, and with higher rates of escalation to daily
smoking. There was less evidence of associations between SEP
and experimentation or quitting, though associations were
observed for some SEP measures and in sensitivity analyses
using complete data. Inequalities in initiation widened and then
narrowed over the study period, while inequalities in escalation
remained stable. Inequalities in initiation impacted more than
did inequalities in escalation on inequalities in daily smoking by
age 15.

This data set is one of the best resources for investigating tem-
poral trends in developmental processes, but attrition of more
disadvantaged households in the BHPS20 may mean that the
sample became less representative of disadvantaged adolescents
over time. Given the associations between SEP and smoking,
this could mean that smoking transition rates in disadvantaged
groups were underestimated in later years. Multiple imputation
will have partially addressed differential attrition when adoles-
cents dropped out after being observed (to the extent that their

unobserved smoking behaviour was predictable by model vari-
ables), but will not have compensated for those never observed
because their household dropped out before they reached the
appropriate age. Also, since smoking data were only recorded
annually, the full complexity of adolescent smoking develop-
ment may not be captured,9 and analysis is limited to develop-
ment up to the first transition to either quitting or daily
smoking. These caveats aside, the study describes trends in the
UK context as TC measures have proliferated and the findings
may be generalisable to other western contexts at a similarly
advanced stage in the tobacco epidemic.12

Associations with SEP were examined for each smoking tran-
sition without conflation from differential rates at prior transi-
tions.11 The results concur with research suggesting inequalities
in initiation and daily smoking,6 but suggest that inequalities in
occasional use7 may be mainly due to differential initiation
which previous studies of occasional use have not adjusted for.
One prior study looked at the transition from occasional to
daily smoking and, in contrast to these findings, did not find
an association with a proxy indicator of low income.11 This
may be due to a different context (USA), or because the SEP
measurement was less robust. Similar associations were
observed across multiple measures of SEP here, adding strength
to the findings.

The period of this study coincided with strengthening TC
measures in the UK. While changes in adolescent smoking
development cannot be directly attributed to these measures,
our findings suggest that the strength of population TC may
impact on adolescent smoking transitions. More formal efforts
to score UK TC policy implementation over time indicate a non-
linear increase in TC scores from 2002 to 2010, with the scores
being particularly high after the implementation of smoking
bans in 2007.13 This corresponds well with the non-linear
period effects observed here; declines in smoking risk were shar-
pest towards the end of the study period. Many of these TC
policies, such as tax increases or bans on smoking in public

Figure 4 Predicted probabilities of
smoking transitions by parental
education and year (males).

6 Green MJ, et al. Tob Control 2014;0:1–8. doi:10.1136/tobaccocontrol-2014-051630

Research paper
copyright.

 on O
ctober 4, 2024 by guest. P

rotected by
http://tobaccocontrol.bm

j.com
/

T
ob C

ontrol: first published as 10.1136/tobaccocontrol-2014-051630 on 7 N
ovem

ber 2014. D
ow

nloaded from
 

http://tobaccocontrol.bmj.com/


places, may have been more relevant to older smokers who
would have been more likely than young adolescents to pur-
chase cigarettes themselves,17 or to smoke in bars, clubs etc.
However, since rates of initiation, experimentation and escal-
ation declined over this period, while quitting rates increased,
the overall strengthening of TC measures appears to have had a
health-promoting effect among younger people. Declines in ini-
tiation and particularly escalation were most notable among
older adolescents. Such declines were less pronounced in
younger adolescents. This pattern may indicate that additional
measures—such as the adoption of plain packaging23 24—may
be more relevant for reducing smoking development in this age
group.

While early adolescent uptake declined in the latter part of
the study period, socioeconomic inequalities persisted and
were most notable for the initiation and escalation of
smoking. Reducing initiation and escalation among less advan-
taged adolescents has the potential to reduce inequalities in
daily smoking by age 15, with potential reductions appearing
greatest for smoking initiation. Initiation made particularly
strong contributions to inequalities as overall prevalence
declined in the latter part of the study period. Modelling sug-
gested that tackling inequalities in initiation could have the
most impact at very young ages (11–13), while efforts to
tackle inequalities in escalation would have the most impact at
ages 14–15.

While this study examined adolescent smoking development
in an environment with strong TC measures, temporal
changes in adolescent smoking transitions cannot be attribu-
ted to specific TC measures. There is a need for further
research to identify the most effective policies for reducing
smoking uptake—particularly for less advantaged adolescents
—in this age group. The relative stability over time of
inequalities in escalation compared with initiation suggests
different processes, which could be explored further. For
example, young people in a disadvantaged SEP may learn dif-
ferent cultural and behavioural norms and face more persist-
ent structural disadvantages and stressors than their more
advantaged peers. While differences in cultural and behav-
ioural norms may stem from structural disadvantages, they
may be less stable over time. If these are more important for
initiation, and stress and disadvantage are more important for
escalation, this may explain why inequalities in initiation
showed less stability in this study. A mechanism particularly
worthy of further exploration is parental smoking. Young
people of disadvantaged SEP are more likely to have parents
who smoke,1 and TC policies may have impacted over time
on adult smoking rates, including those of parents. Parental
smoking can influence adolescent smoking and is therefore a
potential pathway between SEP or time period and smoking
risk. It was not adjusted for here as this could mask overall
associations with these variables.

CONCLUSIONS
During a period of strengthening TC in the UK, adolescents
aged 11–15 have become less likely to start smoking, or pro-
gress to occasional or daily smoking, and more likely to quit if
they do start. Socioeconomic inequalities in rates of initiation
and escalation to daily smoking remain. While such inequalities
have persisted as TC in the four countries of the UK has
strengthened, they do not appear to have increased. Further
research is needed to examine the impacts of specific TC mea-
sures on adolescent smoking development.

What this paper adds

▸ At the same time that tobacco control in the UK increased,
early adolescent smoking initiation, experimentation and
escalation reduced and quitting increased, though
decreasing risks of initiation were least likely among the
youngest adolescents.

▸ Socioeconomic inequalities in adolescent uptake persist
despite the overall healthy trends and are strongest for
smoking initiation and for escalation from occasional to
daily smoking.

▸ Inequalities in daily smoking at age 15 may be more
effectively reduced by tackling inequalities in initiation at
earlier ages than by tackling inequalities in escalation.

Acknowledgements The authors are grateful to the Institute for Social and
Economic Research, University of Essex for collecting the data and to the UK Data
Archive for making them available.

Contributors MJG conceived and designed the study, performed the analysis and
drafted the manuscript. All authors contributed in the interpretation of data and
critically revising the manuscript, and all authors approved the final version.

Funding MJG was supported by the Chief Scientist Office (CSO) of the Scottish
Government Health Directorates, grant number DTF/11/16. AHL was core funded by
the Medical Research Council (MRC; MC_UU_12017/5) and the CSO (SPHSU2). HS
was core funded by the MRC (MC_UU_12017/3). MB was funded by the University
of Essex and the UK Economic and Social Research Council.

Competing interests AHL has received grants from NHMRC (Australia), the
Scottish Government, the European Union, the National Institute of Health Research
(NIHR) and the UK Economic and Social Research Council (ESRC) within the past
3 years. HS chairs the ASH Scotland Scottish Tobacco Control Alliance Research
Group and is a member of the ASH Scotland Policy and Development
sub-committee.

Provenance and peer review Not commissioned; externally peer reviewed.

Data sharing statement The data used in this article are publicly available at:
http://discover.ukdataservice.ac.uk/series/?sn=200005.

Open Access This is an Open Access article distributed in accordance with the
terms of the Creative Commons Attribution (CC BY 3.0) license, which permits
others to distribute, remix, adapt and build upon this work, for commercial use,
provided the original work is properly cited. See: http://creativecommons.org/
licenses/by-nc/3.0/

REFERENCES
1 Jarvis MJ, Wardle J. Social patterning of individual health behaviours: the case of

cigarette smoking. In: Marmot M, Wilkinson RG, eds. Social determinants of health.
New York: Oxford University Press, 2006:224–37.

2 Hill S, Amos A, Clifford D, et al. Impact of tobacco control interventions on
socioeconomic inequalities in smoking: review of the evidence. Tob Control
Published Online First: 17 Sep 2013. doi:10.1136/tobaccocontrol-2013-051110

3 Green MJ, Leyland AH, Sweeting H, et al. Socioeconomic position and adolescent
trajectories in smoking, drinking, and psychiatric distress. J Adolesc Health
2013;53:202–8.

4 Tyas SL, Pederson LL. Psychosocial factors related to adolescent smoking: a critical
review of the literature. Tob Control 1998;7:409–20.

5 Patton GC, Carlin JB, Coffey C, et al. The course of early smoking: a
population-based cohort study over three years. Addiction 1998;93:1251–60.

6 Gilman SE, Abrams DB, Buka SL. Socioeconomic status over the life course and
stages of cigarette use: initiation, regular use, and cessation. J Epidemiol
Community Health 2003;57:802–8.

7 Dishion TJ, Capaldi DM, Yoerger K. Middle childhood antecedents to progressions
in male adolescent substance Use: an ecological analysis of risk and protection.
J Adolesc Res 1999;14:175–205.

8 Maggi S, Hertzman C, Vaillancourt T. Changes in smoking behaviors from late
childhood to adolescence: insights from the Canadian national longitudinal survey
of children and youth. Health Psychol 2007;26:232–40.

9 Wellman RJ, DiFranza JR, Savageau JA, et al. Short term patterns of early smoking
acquisition. Tob Control 2004;13:251–7.

Green MJ, et al. Tob Control 2014;0:1–8. doi:10.1136/tobaccocontrol-2014-051630 7

Research paper
copyright.

 on O
ctober 4, 2024 by guest. P

rotected by
http://tobaccocontrol.bm

j.com
/

T
ob C

ontrol: first published as 10.1136/tobaccocontrol-2014-051630 on 7 N
ovem

ber 2014. D
ow

nloaded from
 

http://creativecommons.org/licenses/by-nc/3.0/
http://creativecommons.org/licenses/by-nc/3.0/
http://dx.doi.org/10.1136/tobaccocontrol-2013-051110
http://dx.doi.org/10.1136/tobaccocontrol-2013-051110
http://dx.doi.org/10.1136/tobaccocontrol-2013-051110
http://tobaccocontrol.bmj.com/


10 Flay BR. Youth tobacco use: risks, patterns, and control. In: Orleans CT, Slade J,
eds. Nicotine addiction: principles and management. Oxford: Oxford University
Press, 1993:367–9.

11 Kim MJ, Fleming CB, Catalano RF. Individual and social influences on progression
to daily smoking during adolescence. Pediatrics 2009;124:895–902.

12 Thun M, Peto R, Boreham J, et al. Stages of the cigarette epidemic on entering its
second century. Tob Control 2012;21:96–101.

13 Sims M, Salway R, Langley T, et al. Effectiveness of tobacco control television
advertising in changing tobacco use in England: a population-based cross-sectional
study. Addiction 2014;109:986–94.

14 Key dates in the history of anti-tobacco campaigning. Action on Smoking and Health.
http://www.ash.org.uk/files/documents/ASH_741.pdf (accessed 14 Feb 2014).

15 Reed H. The Effects of Increasing Tobacco Taxation: A Cost Benefit and Public
Finances Analysis. Action on Smoking and Health, 2010. http://www.ash.org.uk/tax/
analysis (accessed 14 Feb 2014).

16 Graham H. Smoking, stigma and social class. J Soc Policy 2012;41:83–99.
17 Ogilvie D, Gruer L, Haw S. Young people’s access to tobacco, alcohol, and other

drugs. BMJ 2005;331:393–6.

18 Thomas S, Fayter D, Misso K, et al. Population tobacco control interventions and
their effects on social inequalities in smoking: systematic review. Tob Control
2008;17:230–7.

19 University of Essex. Institute for social and economic research. British household
panel survey: waves 1–18, 1991–2009. Colchester, Essex: UK Data Archive, 2010.

20 Buck N, Burton J, Laurie H, et al. Quality profile: British household panel survey.
Version 2.0: waves 1 to 13: 1991–2003. Colchester: Institute for Social & Economic
Research, 2006.

21 Chapman S. Unravelling gossamer with boxing gloves: problems in explaining the
decline in smoking. BMJ 1993;307:429–32.

22 Muthén LK, Muthén BO. Mplus user’s guide. 7th edn. Los Angeles, CA: Muthén &
Muthén, 1998–2012.

23 Moodie C, Ford A, Mackintosh AM, et al. Young people’s perceptions of cigarette
packaging and plain packaging: an online survey. Nicotine Tob Res
2012;14:98–105.

24 Germain D, Wakefield MA, Durkin SJ. Adolescents’ perceptions of cigarette brand
image: does plain packaging make a difference? J Adolesc Health
2010;46:385–92.

8 Green MJ, et al. Tob Control 2014;0:1–8. doi:10.1136/tobaccocontrol-2014-051630

Research paper
copyright.

 on O
ctober 4, 2024 by guest. P

rotected by
http://tobaccocontrol.bm

j.com
/

T
ob C

ontrol: first published as 10.1136/tobaccocontrol-2014-051630 on 7 N
ovem

ber 2014. D
ow

nloaded from
 

http://www.ash.org.uk/files/documents/ASH_741.pdf
http://www.ash.org.uk/files/documents/ASH_741.pdf
http://www.ash.org.uk/tax/analysis
http://www.ash.org.uk/tax/analysis
http://www.ash.org.uk/tax/analysis
http://tobaccocontrol.bmj.com/


Supplementary Table 1: Descriptive Statistics & Comparison of Observed and 

Analysis Samples 

  Observed 
Sample 

(N=5122) 

Imputed 
Analysis* 
(N=5122) 

  N % N % 
      
Gender Male 2613 51.0 2613 51.0 
 Female 2509 49.0 2509 49.0 
      
Year (at age 11) 1990-94 848 16.6 848 16.6 
 1995-99 1475 28.8 1475 28.8 
 2000-04 1735 33.9 1735 33.9 
 2005-08 1064 20.8 1064 20.8 
      
Country England 2889 56.4 2889 56.4 
 Scotland 884 17.3 884 17.3 
 Wales 849 16.6 849 16.6 
 Northern Ireland 500 9.8 500 9.8 
      
Parental Social Class I & II 2237 44.5 2252 44.0 
 III 2007 40.0 2042 39.9 
 IV & V 778 15.5 828 16.2 
 Missing 100    
      
Parental Education Degree or Higher 827 16.3 830 16.2 
 Other Qualifications 3656 72.0 3688 72.0 
 No Qualifications 592 11.7 604 11.8 
 Missing 47    
      
Household Income Top Tertile 1323 29.3 1504 29.4 
 Middle Tertile 1525 33.8 1711 33.4 
 Bottom Tertile 1661 36.8 1907 37.2 
 Missing 613    
      
Housing Tenure Owned/Mortgaged 3520 69.0 3534 69.0 
 Rented/Other 1583 31.0 1588 31.0 
 Missing 19    
      
Parental Employment Employed 4139 81.4 4154 81.1 
 Not employed 948 18.6 968 18.9 
 Missing 35    
      
Initiation Yes 1958 42.0 2866 56.0 
 Did not initiate 2703 58.0 2256 44.0 
 Missing 461    
      
Age of Initiation 11 years 394 20.1 522 18.2 
 12 years 372 19.0 513 17.9 
 13 years 442 22.6 612 21.4 

 14 years 434 22.2 655 22.9 
 15 years 316 16.1 564 19.7 
 Did not initiate 2703  2256  
 Missing 461    
      
Experimentation Yes 878 48.8 1508 52.6 
 Tried only 920 51.2 1358 47.4 
 Did not initiate 2703  2256  
 Missing 621    
      
Age of Experimentation 11 years 74 8.4 215 7.5 
 12 years 102 11.6 347 12.1 
 13 years 179 20.4 590 20.6 
 14 years 268 30.5 836 29.2 
 15 years 255 29.0 878 30.7 
 Tried only 920  1358  
 Did not initiate 2703  2256  
 Missing 621    
      



Escalation & Quitting Escalation 299 34.1 561 37.2 
 Quitting 398 45.4 640 42.4 
 Occasional only 180 20.5 307 20.4 
 Tried only 920  1358  
 Did not initiate 2703  2256  
 Missing 622    
      
Age of Escalation 11 years 7 2.3 7 1.2 
 12 years 21 7.0 39 6.9 
 13 years 47 15.7 86 15.4 
 14 years 101 33.8 191 34.0 
 15 years 123 41.1 238 42.4 
 Quitting 398  640  
 Occasional only 180  307  
 Tried only 920  1358  
 Did not initiate 2703  2256  

 Missing 621    
      
Age of Quitting 11 years 43 10.8 54 8.5 
 12 years 66 16.6 97 15.1 
 13 years 82 20.6 141 22.0 
 14 years 96 24.1 166 25.9 
 15 years 111 27.9 182 28.5 
 Escalation 299  561  
 Occasional only 180  307  
 Tried only 920  1358  
 Did not initiate 2703  2256  
 Missing 621    

*Percentages are based on average results across 20 imputed data-sets. 

 

 

 

 

 

 

 

 

 

 

 

 



Supplementary Table 2: Relative importance of different transitions for 

inequalities in daily smoking by age 15  

 Percentage reduction of expected inequalitya in number 

of daily smokers by age 15  

1995-1999 2005-2009 

Males Females Males Females 

Removing Inequalities 

in Initiation at… 

All Ages (11-15)b 72.7 68.9 82.0 80.8 

Age 11 only 10.6 6.5 15.2 11.4 

Age 12 only 13.2 10.9 15.6 14.1 

Age 13 only 12.7 12.8 13.8 14.2 

Age 14 only 8.9 9.9 9.6 10.9 

Age 15 only 3.7 4.1 4.3 4.9 

Removing Inequalities 

in Escalation at… 

All Ages (11-15)b 52.2 57.5 51.9 54.6 

Age 11 only 1.2 1.2 1.5 1.6 

Age 12 only 3.9 4.1 4.3 4.6 

Age 13 only 7.7 8.7 8.2 8.9 

Age 14 only 12.6 14.5 13.3 14.5 

Age 15 only 22.2 24.2 21.4 22.3 

aContrasting those whose parents have no qualifications with those whose parents have a degree or higher. 

bContributions for removing inequalities at specific ages do not sum to the contributions from all ages as effects 

are multiplicative; transitions in one year affect numbers at risk in subsequent years. 

 



Supplementary Figure 1: Predicted Probabilities of Smoking Transitions by Parental 

Education and Year (Females) 

 

 


