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Summary and recommendations
Smokers should know that cessation leads to weight gain in 80 – 90% of those achieving abstinence,
but it is more than 10kg in only 10 –20% of quitters. They also deserve to be told that it is permanent
unless they make special efforts to prevent it or lose it again. Smokers should also know that smoking
is about as harmful as morbid obesity (a BMI of more than 40 kg/m2) and that the health benefits of
cessation not only far outweigh the health risks of weight gain, but occur in spite of these risks.
The old advice to quit smoking first and lose weight afterward is probably reasonable advice for many.
However, losing weight is hard and only a minority will lose 5 –10kg and sustain this; so regular weighing
seems sensible before excessive weight gain has occurred. Given the possibility that dieting while
quitting could harm the chances of achieving abstinence, weighing too regularly (daily or even weekly)
is possibly not a good idea.
If weight gain is a concern, UK GPs with access to weight loss support on prescription or exercise on
prescription should consider these options with their patients and discuss the benefits. Physicians could
also consider longer-term NRT use in people for whom weight gain is particularly hazardous, though
this should be a second-line option.

Introduction
Weight gain is a common consequence of stopping smoking but many experts in smoking cessation
play this down and often the advice given to clients about possible weight gain and weight management
strategies are inaccurate.
The aim of this briefing is to summarise the evidence for practitioners, making clear where there are
uncertainties. It is based on Medline searches, examination of systematic reviews, a Cochrane review
on preventing weight gain on smoking cessation, and clinical experience.
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How much weight do quitters gain?
A recent systematic review and meta-analysis showed that, on average, smokers gain about 4.7kg during
the first year of continuous abstinence.1 However, the standard deviation is very large (4.7kg) meaning
a prediction of average weight gain will be wrong for most smokers. Around a quarter of smokers will
gain less than a kilogram or lose weight on stopping, while another quarter will gain over 8kg.
The meta-analysis showed that mean weight gain is rapid in the first three months; about 1kg per
month, but the rate of gain slows down (although cohort studies show that it outstrips weight gain
of continuing smokers for several years after stopping smoking). These studies show that mean weight
gain of clinic-treated abstinent smokers is about 7kg more than continuing smokers.2,3 Some have
suggested that weight gain is temporary, but this is derived from cross-sectional studies and cohort
studies show no evidence of this.
Most smokers make repeated attempts to stop smoking before achieving permanent abstinence and
there is a concern that repeated periods of abstinence could lead to incremental weight gain. Available
data suggest this does not happen and that resumption of smoking leads to loss of weight,2,3 but data
are insufficient to be totally reassuring.

Can we predict who will gain excessive weight?
The most robust data we have on the extent of weight gain comes from cohort studies of clinic-treated
smokers, usually smokers enrolled in clinical trials. Their rigorous assessment of length of abstinence
leads to more valid estimates of weight gain after cessation.4 Most people who stop smoking do so
without formal clinical support. These are typically less dependent smokers and a systematic review
found some evidence that lighter smokers gain less weight.5 The review reported that the factor most
consistently associated with lower weight gain is higher age at cessation.5 There are contradictory data
on whether women gain more weight, but even if weight gain is similar, this represents a greater
percentage weight gain in women.5 These characteristics, however, are very poorly predictive meaning
that they cannot be used to pick a group at special risk for clinical intervention.2 There is evidence from
a twin study that weight gain on cessation is mediated genetically.6
Another factor associated with weight gain is past history of weight gain on stopping smoking and it
seems likely that this would be the most powerful predictor, but the data are insufficient to be sure.7
In the absence of useful clinical markers, we suggest that monitoring weight gain and intervening early
in people gaining more than the mean 1kg/month would be appropriate, but this is based on common
sense and not evidence.
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Does worrying about weight gain or actually gaining
weight reduce the success of a quit attempt?
A survey showed that 84% of smokers are unwilling to accept a gain of more than 5kg in body weight,
and 28% are not prepared to accept any weight gain when they stop smoking.8 However there is
inconsistent evidence that fear of weight gain or actual weight gain after quitting does in fact lead
to relapse. Some studies show no association or associations only in one gender,9,10 others that weight
gain or fear of weight gain is associated with increased relapse,11,12 or that weight gain is associated
with a lower risk of relapse.7,13 Methodological differences make it hard to draw a conclusion.
Weight concern often stems from unrealistic fears of the effect on appearance of modest weight gain.14
Two trials addressed these fears with cognitive behavioural therapy.14,15 Although the first was promising,
showing an increased rate of abstinence, the second did not confirm this and a meta-analysis of both
suggests that addressing worries about weight gain does not increase abstinence.14,16 Patients may
bring up the issue and the clinician should respond appropriately but to date, no special treatment
to address weight concern has been found to be helpful.

Does weight gain after cessation negate the health
benefits of quitting?
Smoking cessation is unequivocally effective at reducing the risk of future disease. This is the main
reason smokers stop and they can be strongly reassured that the benefits of cessation outweigh the
risk due to weight gain. A cohort study showed that on average, a person who stops smoking aged
40 years gains approximately nine years of life compared to continued smoking.17 On average, such
a person will gain around 7kg, a BMI increase of about 2.5kg/m2. A meta-analysis of cohort studies
shows that a 2.5kg/m2 increase in BMI for anyone with a starting BMI >22 increases mortality by 14%,18
whereas continued smoking increases it by 100%.17 Furthermore, the nine year increase in life expectancy
following cessation at 40 years of age occurred despite the weight gain, so stopping without weight
gain is likely to be associated with even greater benefits than this.
That said, smoking cessation-related weight gain has adverse consequences. Two cohort studies show
that the incidence of type II diabetes is increased in the first few years after cessation, which is partly
but not completely explained by weight gain.19,20 Smoking cessation improves lung function in the
first year after abstinence and this benefit is not as great in those who put on most weight so efforts
to reduce weight gain are likely to benefit the patient.19,21
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Does smoking cessation medication reduce weight gain?
A Cochrane review that examined interventions to prevent post-cessation weight gain showed clear
evidence that NRT, varenicline, and bupropion (licensed medication for cessation) all reduce weight
gain by about 0.5 to 1kg during the period of use of medication.16 The data are insufficient to
know whether the effect of the typical 2–3 months of treatment is permanent. However, data from
observational studies show that smokers using NRT for a year or more put on several kilograms less
than those who stop without NRT.22–24
In the UK, NRT is now licensed for lifetime use to reduce or stop smoking, opening the possibility that
smokers might choose to use or be prescribed long-term NRT. Long-term use of nicotine may cause
glucose intolerance or adverse changes in lipid metabolism. The data come mainly from short-term
experiments and one case-control study of long-term users and they are not consistent.25–30 Perhaps
the most relevant data come from a cohort of snus users.31 (Snus is a form of moist tobacco that is
left in the mouth and long-term use of snus is more prevalent than cigarette smoking in Swedish men).
This study reported no greater prevalence and a somewhat lower incidence of diabetes for former
smokers using snus than former smokers who stopped all tobacco use. Until we have randomised
trials of long-term use of NRT it is not possible to recommend long-term NRT for all smokers worried
about weight gain. Smokers and their physicians may need to weigh the reasonably strong evidence
of modest benefit against the potential risks.
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Is going on a diet when trying to quit smoking a good idea?
Dieting while quitting could harm a quit attempt if it means a person goes hungry. There is a close
neurophysiological connection between urges to smoke and hunger and good evidence from shortterm experiments that hunger is associated with higher urges to smoke and more intensive smoking.32,33
Aside from this, some observational studies also report that lower weight gain is associated with higher
relapse to smoking,7,13 although the evidence is inconsistent (see above). Consequently, many experts
and guides for patients advise people not to go on a diet while trying to stop smoking.
Recent data challenge this prohibition. Very low calorie diets typically ask users to abstain from all
food and eat specially provided meal replacements, which leads to rapid weight loss. One high quality
randomised trial showed that going on such a diet while quitting smoking was associated both with
lower hunger (perhaps because the ketotic state suppresses hunger), lower urges to smoke, and a 60%
relative increase in abstinence.34 There was suggestive evidence only of a long-term reduction on
weight gain. Experience in our clinic suggests few patients are prepared to accept this or stick to
the diet, however.
Another dietary programme that is associated with reduced weight gain is one in which the patient
and clinician set a target for weight gain, set a calorie goal, and regularly monitor against the target.
The Cochrane review found three such trials and the data showed reasonable evidence that those
programmes could prevent about 2.5kg of weight gain at one year, though the estimate is imprecise.
This treatment programme is similar to the approach adopted by commercial weight control programmes
common in the UK and many developed countries, and referral to such schemes is available for many
GPs ‘on prescription’ in the UK. One concern is that the data are insufficient to exclude the possibility
that calorie restriction reduces smoking abstinence, but there is no strong evidence that it does.

Is an exercise programme while quitting helpful?
While going hungry is associated with stronger urges to smoke, there is strong and convincing evidence
from short-term laboratory studies that exercising reduces urges to smoke and smoking behaviour in
temporarily abstinent smokers.35 However, a Cochrane review of randomised trials showed insufficient
evidence that an exercise programme itself increases long-term cessation success.36
The Cochrane review of preventing weight gain after smoking cessation included three trials of exercise
programmes. In all three programmes, participants received regular supervised exercise as well as
encouragement and behavioural support to increase physical activity at home. In the short-term,
these programmes had no effect on weight gain, but by one year, people randomised to the programmes
gained 2kg less than those not offered them. Given the discrepant and counter-intuitive findings,
this could be a chance finding. However, supervised exercise programmes are available ‘on prescription’
for many UK GPs and referral to these could be considered as a means of preventing weight gain
on cessation.

www.ncsct.co.uk

5

Briefing: 9
Some advice on managing smoking cessation related weight gain

Reference List
1.

Aubin HJ, Farley AC, Lycett D, Lahmek PAP. Weight gain in smokers after quitting cigarettes: meta-analysis. BMJ 2012; in press.

2.

Lycett D, Munafo MR, Johnstone E, Murphy M, Aveyard P. Associations between weight change over 8 years and baseline body mass
index in a cohort of continuing and quitting smokers. Addiction 2011; 106(1):188–196.

3.

O’Hara P, Connett JE, Lee WW, Nides M, Murray R, Wise R. Early and Late Weight Gain following Smoking Cessation in the Lung
Health Study. Am J Epidemiol 1998; 148(9):821–830.

4.

Klesges RC, Winders SE, Meyers AW, Eck LH, Ward KD, Hultquist CM et al. How much weight gain occurs following smoking cessation?
A comparison of weight gain using both continuous and point prevalence abstinence. Journal of Consulting & Clinical Psychology
1997; 65(2):286–291.

5.

Froom P, Melamed S, Benbassat J. Smoking cessation and weight gain. J Fam Pract 1998; 46(6):460–464.

6.

Swan GE, Carmelli D. Characteristics associated with excessive weight gain after smoking cessation in men.
Am J Public Health 1995; 85(1):73–77.

7.

Hall SM, Ginsberg D, Jones RT. Smoking cessation and weight gain. Journal of Consulting & Clinical Psychology 1986; 54(3):342–346.

8.

Tonnesen P, Paoletti P, Gustavsson G, Russell MA, Saracci R, Gulsvik A et al. Higher dosage nicotine patches increase one-year smoking
cessation rates: results from the European CEASE trial. Collaborative European Anti-Smoking Evaluation. European Respiratory Society.
Eur Respir J 1999; 13(2):238–246.

9.

Borrelli B, Spring B, Niaura R, Kristeller J, Ockene JK, Keuthen NJ. Weight suppression and weight rebound in ex-smokers treated with
fluoxetine. Journal of Consulting & Clinical Psychology 2012; 67(1):124–131.

10. Zhou X, Nonnemaker J, Sherrill B, Gilsenan AW, Coste F, West R. Attempts to quit smoking and relapse: Factors associated with success
or failure from the ATTEMPT cohort study. Addict Behav 2009; 34(4):365–373.
11. Meyers AW, Klesges RC, Winders SE, Ward KD, Peterson BA, Eck LH. Are weight concerns predictive of smoking cessation?
A prospective analysis. Journal of Consulting & Clinical Psychology 1997; 65(3):448–452.
12. Clark MM, Hurt RD, Croghan IT, Patten CA, Novotny P, Sloan JA et al. The prevalence of weight concerns in a smoking abstinence
clinical trial. Addict Behav 2006; 31(7):1144–1152.
13. Killen JD, Fontman SP, Kraemer HC, Varady AN, Davis L, Newman B. Interactive effects of depression symptoms, nicotine dependence,
and weight change on late smoking relapse. Journal of Consulting & Clinical Psychology 1996; 64(5):1060–1067.
14. Perkins KA, Marcus MD, Levine MD, D’Amico D, Miller A, Broge M. Cognitive-behavioral therapy to reduce weight concerns improves
smoking cessation outcome in weight-concerned women. Journal of Consulting & Clinical Psychology 2001; 69(4):604–613.
15. Levine MD, Perkins KA, Kalarchian MA, Cheng Y, Houck PR, Slane JD et al. Bupropion and cognitive behavioral therapy for weight-concerned
women smokers. Arch Intern Med 2010; 170(6):543–550.
16. Farley AC, Hajek P, Lycett D, Aveyard P. Interventions for preventing weight gain after smoking cessation. Cochrane Database of
Systematic Reviews 2012; Issue 1. Art. No.: CD006219. DOI: 10.1002/14651858.CD006219.pub3.
17. Doll R, Peto R, Boreham J, Sutherland I. Mortality in relation to smoking: 50 years’ observations on male British doctors. BMJ 2004;
328(7455):1519.
18. Prospective SC. Body-mass index and cause-specific mortality in 900,000 adults: collaborative analyses of 57 prospective studies.
The Lancet 1928; 373(9669):1083–1096.
19. Davey Smith G, Bracha Y, Svendsen KH, Neaton JD, Haffner SM, Kuller LH et al. Incidence of Type 2 Diabetes in the Randomized Multiple
Risk Factor Intervention Trial. Ann Intern Med 2005; 142(5):313–322.
20. Yeh HC, Duncan BB, Schmidt MI, Wang NY, Brancati FL. Smoking, Smoking Cessation, and Risk for Type 2 Diabetes Mellitus.
A Cohort Study. Ann Intern Med 2010; 152(1):10–17.

www.ncsct.co.uk

6

Briefing: 9
Some advice on managing smoking cessation related weight gain

21. Chinn S, Jarvis D, Melotti R, Luczynska C, Ackermann-Liebrich U, Anto JM et al. Smoking cessation, lung function, and weight gain:
a follow-up study. The Lancet 2005; 365(9471):1629–1635.
22. Sutherland G, Stapleton JA, Russell MA, Jarvis MJ, Hajek P, Belcher M et al. Randomised controlled trial of nasal nicotine spray
in smoking cessation. Lancet 1992; 340(8815):324–329.
23. Hajek P, Jackson P, Belcher M. Long-term use of nicotine chewing gum. Occurrence, determinants, and effect on weight gain.
JAMA 1988; 260(11):1593–1596.
24. Hughes JR, Gust SW, Keenan R, Fenwick JW, Skoog K, Higgins ST. Long-term use of nicotine vs placebo gum. Arch Intern Med 1993;(10):1991.
25. Morgan TM, Crawford L, Stoller A, Toth D, Yeo KT, Baron JA. Acute effects of nicotine on serum glucose insulin growth hormone
and cortisol in healthy smokers. Metabolism 2004; 53(5):578–582.
26. Andersson K, Amer P. Systemic nicotine stimulates human adipose tissue lipolysis through local cholinergic and catecholaminergic receptors.
Int J Obes 2001; 25(8):1225–1232.
27. Eliasson B, Smith U. Leptin levels in smokers and long-term users of nicotine gum. Eur J Clin Invest 1999; 29(2):145–152.
28. Quensel M, Agardh CD, Nilsson-ehle P. Nicotine does not affect plasma lipoprotein concentrations in healthy men.
Scand J Clin Lab Invest 1989; 49(2):149–153.
29. Eliasson B, Smith U, Lönnroth P. No acute effects of smoking and nicotine nasal spray on lipolysis measured by subcutaneous microdialysis.
Eur J Clin Invest 1997; 27(6):503–509.
30. Eliasson B, Taskinen MR, Smith U. Long-term Use of Nicotine Gum Is Associated With Hyperinsulinemia and Insulin Resistance.
Circulation 1996; 94(5):878–881.
31. Eliasson M, Asplund K, Nasic S, Rodu B. Influence of smoking and snus on the prevalence and incidence of type 2 diabetes amongst men:
the northern Sweden MONICA study. J Intern Med 2004; 256:101–110.
32. Cheskin LJ, Hess JM, Henningfield J, Gorelick DA. Calorie restriction increases cigarette use in adult smokers.
Psychopharmacology (Berl) 2005; 179(2):430–436.
33. Leeman R, O’Malley S, White M, McKee S. Nicotine and food deprivation decrease the ability to resist smoking.
Psychopharmacology (Berl) 2010; 212(1):25–32.
34. Danielsson T, Rossner S, Westin A. Open randomised trial of intermittent very low energy diet together with nicotine gum for stopping
smoking in women who gained weight in previous attempts to quitCommentary: results are unlikely to be as good in routine practice.
BMJ 1999; 319:490.
35. Taylor AH, Ussher MH, Faulkner G. The acute effects of exercise on cigarette cravings, withdrawal symptoms, affect and smoking behaviour:
a systematic review. Addiction 2007; 102(4):534–543.
36. Ussher MH, Taylor A, Faulkner G. Exercise interventions for smoking cessation. Cochrane Database of Systematic Reviews 2012; Issue 1.
Art. No.: CD002295DOI: 10.1002/14651858.CD002295.pub4.

www.ncsct.co.uk

7

