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Most  s m oke rs  s t a rt  in  a d ole s c e nc e

Surgeon General 2012

Icons: AI-generated image created by Harry Tattan-Birch using OpenAI’s ChatGPT.

https://www.ncbi.nlm.nih.gov/books/NBK99237/pdf/Bookshelf_NBK99237.pdf


Most  s m oke rs  s t a rt  in  a d ole s c e nc e

Birge 2018

Icons: AI-generated image created by Harry Tattan-Birch using OpenAI’s ChatGPT.

https://academic.oup.com/ntr/article-abstract/20/12/1427/4591649#:%7E:text=Over%20two%2Dthirds%20of%20people,at%20least%20temporarily%2C%20daily%20smokers.


Most  s m oke rs  s t a rt  in  a d ole s c e nc e

Icons: AI-generated image created by Harry Tattan-Birch using OpenAI’s ChatGPT.



Ag e  of s a le  re s t ric t ions

• One core way of doing this is through 
age of sale  re s t ric t ions . 

• Ag e  16+ → 18+  (e .g ., UK in 20 0 7)

• Ag e  18+ → 21+  (e .g ., USA in 20 19)

Image: AI-generated image created by Harry Tattan-Birch using OpenAI’s ChatGPT.



“Sm oke fre e  Ge ne ra t ion” Polic y

• UK plans to implement “Smokefree generation” in January 2027. 

• Anyone born after 2008 will never  be  a b le  to le g a lly buy c ig a re t te s .

Screenshot from Department of Health and Social Care, “Stopping the start: our new plan to create a smokefree generation”, GOV.UK, updated 8 November 2023. Contains public sector information licensed under the Open Government Licence v3.0. Source: 
https://www.gov.uk/government/publications/stopping-the-start-our-new-plan-to-create-a-smokefree-generation. Accessed 1st June 2026.
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Cha lle ng e  t o  s uc h p olic ie s

Some might say the benefits are 
limited, if policies simply delay 
smoking rather than preventing it.

Left image: “Japanese Flag and Mountain”, photographer/source listed as Pexels via Freerange Stock. Licence: Freerange Stock Equalicense; commercial and non-commercial use permitted without attribution. Source: 
https://freerangestock.com/photos/128489/japanese-flag-and-mountain-.html. Accessed 19th June 2026.
Right Image: AI-generated image created by Harry Tattan-Birch using OpenAI’s ChatGPT.
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Cha lle ng e  t o  s uc h p olic ie s

Some might say the benefits are 
limited, if policies simply delay 
smoking rather than preventing it?

ls later uptake still be better? For 
e xa mple , mig ht  de la ying  re duc e  
de pe nde nc e  throug hout  life . 

Left image: “Japanese Flag and Mountain”, photographer/source listed as Pexels via Freerange Stock. Licence: Freerange Stock Equalicense; commercial and non-commercial use permitted without attribution. Source: 
https://freerangestock.com/photos/128489/japanese-flag-and-mountain-.html. Accessed 19th June 2026.
Right Image: AI-generated image created by Harry Tattan-Birch using OpenAI’s ChatGPT.
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Re s e a rc h  q ue s t ion

Do smokers who start at a younger age have higher 
markers of cigarette dependence into adulthood?



Da t a s e t

Dataset: Health Survey for England, 1998 to 2022

• Yearly cross - sectional survey.

• All participants are interviewed, then invited for nurse visit for 
biological measurements (e.g., saliva sample) several days later.



Pa rt ic ip a nt s

• Adults aged ≥25 included if they currently smoke cigarettes.

• 26,480  inte rvie we d

• 13,630  p rovid e d  sa liva  sa mp le



Exp os ure

Age of starting smoking:

     

The y c ould  p rovide  a ny a g e  in ye a rs .

 

“How old were you when you started to smoke cigarettes?”



Out c om e s

A. Saliva cotinine (ng/ml)

Saliva cotinine is a precise 
and widely validated 
biomarker of recent 

nicotine intake

B. Cigarettes per day

Asked the number of 
cigarettes they consume 

on weekends and 
weekdays, to construct 

mean cigarettes per day

C. Smoking soon (<15 
mins) after waking

Asked “How soon after 
waking do you usually 

smoke your first cigarette? ”
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B. Cigarettes per day
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Ana lys is

• Log- linear (for Saliva cotinine /  Cigarettes per day ) a nd  
log - b inomia l (for Smoking soon after waking ) re g re ss ion.* 

• Be fore  a nd  a fte r c ova ria te  a d jus tme nt . 

• Est ima te d  re la t ive  p e rc e nta g e  c ha ng e  in e a c h outc ome  for 
e ve ry 3- ye a r d e la y in s ta rt ing  smoking .

*Ana lyses  c ond uc ted  in R, a c c ount ing  for c omp lex survey d es ig n a nd  we ig ht ing . 



Re s ult s

Cigarette dependence by age of starting smoking among smokers 
(aged ≥25) in England. 

Unadjusted for covariates.

- 12% 
per 3- year delay

- 12% 
per 3- year delay

- 21% 
per 3- year delay

Chart created by Harry Tattan-Birch using R. Data source: Health Survey for England, 1998–2022, accessed via the UK Data Service under the applicable 
End User Licence/Special Licence conditions. Output is aggregate and non-disclosive.



Re s ult s

Cigarette dependence by age of starting smoking among smokers 
(aged ≥25) in England. 

Unadjusted for covariates.

Is this really about age of starting, or other differences between people?

Chart created by Harry Tattan-Birch using R. Data source: Health Survey for England, 1998–2022, accessed via the UK Data Service under the applicable 
End User Licence/Special Licence conditions. Output is aggregate and non-disclosive.



Re s ult s , a ft e r c ova ria t e  a d jus t m e nt

Cigarette dependence by age of starting smoking among smokers 
(aged ≥25) in England. 

Adjusted for covariates: current age, sex, housing tenure, social grade, education, 
and survey year .

- 10% 
per 3- year delay

- 11% 
per 3- year delay

- 18% 
per 3- year delay

Chart created by Harry Tattan-Birch using R. Data source: Health Survey for England, 1998–2022, accessed via the UK Data Service under the applicable 
End User Licence/Special Licence conditions. Output is aggregate and non-disclosive.



Re s ult s , s um m a ry

• In England, people who start smoking earlier in life become more 
dependent than those who start later. 

• The effect sizes were large:

• Associations found across all birth cohorts. 

Starting at age 10 is associated with double the nicotine intake and 
cigarettes per day compared with starting at 24.



Wha t  exp la ins  t h is?

1. Sensitive period

2. Length of smoking

3. Confounding



Wha t  exp la ins  t h is?

1. Sensitive period

2. Length of smoking

3. Confounding

Smoking earlier in the process of 
neurolog ic a l d eve lop ment  ma y ma ke  one  
e sp ec ia lly susc ep t ib le  to d ep end enc e . 



Wha t  exp la ins  t h is?

1. Sensitive period

2. Length of smoking

3. Confounding

People who started smoking younger will 
typ ic a lly ha ve  b een smoking  for long e r, 
le a d ing  to more  p rolong ed  re inforc ement .



Wha t  exp la ins  t h is?

1. Sensitive period

2. Length of smoking

3. Confounding
Association may not be causal. Risk of 
c ollid e r/ se lec t ion b ia s  a nd  unmea sured  
c onfound ing .



Conc lus ions : Wha t  t h is  m e a ns  for p olic y

Policies that aim to discourage youth smoking, including “Tobacco - 21” a nd  “Smoke free  
Gene ra t ion” p rop osa ls , ma y ha ve  two b ene fit s :
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Conc lus ions : Wha t  t h is  m e a ns  for p olic y

Policies that aim to discourage youth smoking, including “Tobacco - 21” a nd  “Smoke free  
Gene ra t ion” p rop osa ls , ma y ha ve  two b ene fit s :

↓ Init ia t ion ↓ De p e nd e nc e

However: Polic ie s  ne e d  to be  e va lua te d  d ire c t ly



Find  out  m ore

Thanks to all my co - a uthors !

Email
h.ta t ta n- b irc h@uc l.a c .uk

Linkedin
ht tp s :/ /www.linked in.com/ in/ha rry-
ta t ta n- b irc h/

Bluesky/X
@Ta t ta nBirc h 

Pre-print: Tattan-Birch H, Brown J, Jackson SE, 
Shahab L, Cox S, Jarvis MJ. Cigarette Dependence Is 
Greatest in Smokers Who Start Young: A Population 
Study 1998–2022. doi:10.2139/ssrn.6431515. 
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