Additional file 2: Observational Analyses
[bookmark: _Toc359841710][bookmark: _Toc363811275][bookmark: _Toc366077767]Rational for measuring weight change
Eighty percent of smokers gain weight when they quit [1, 2], which offsets some of the benefits of quitting.[3-5]  Meta-analysis of data from the control arms of smoking cessation trials shows that people who achieve continuous abstinence gain a mean of 4kg at six months and 5kg at 12 months.[6]  However, we have only scanty and somewhat contradictory data on predictors of weight gain [7].  Although the mean weight gain is relatively modest at 5kg at one year, the variability is large with a standard deviation of 4kg [6].  This shows that some people gain much more than the mean - about 15% gain more than 10kg in a year.  It would be helpful to identify these people before they quit smoking and ensure that they were offered programmes known to prevent some weight gain.[8]  It seems likely that past weight gain on quitting may be an important risk factor for weight gain in a current quit attempt.  One study suggests this but the data are scant.[9]  Other baseline characteristics that have been identified as possible predictors in several prospective cohorts include daily cigarette consumption, tobacco addiction severity, age, gender, socioeconomic status, ethnicity, baseline BMI, heaviest weight to date, alcohol consumption.[7, 10-12]  We will therefore use this large smoking cessation study to create a model that might be used in the future to predict who would gain excessive weight, and therefore who might be offered special interventions to prevent this. To do so, we will use only those variables that either are routinely or could routinely be measured in a smoking cessation clinic.

The second issue is that some observational data shows those who relapse to smoking revert to their smoking weight.[1, 13]  However, more evidence is required to confirm this. This is important because smokers characteristically make many attempts to stop smoking.  If each attempt is associated with an increment in weight gain, then attempts to stop smoking could lead to a very large eventual weight gain.  This study is not ideal for assessing weight gain and subsequent loss on relapse, because we have no clinical contacts after quit day until the long-term follow-ups at six and 12 months.  However, by assessing weight in all smokers at longer follow-ups, we will be able to see whether there has been weight gain beyond that expected from population norms.[14]

[bookmark: _Toc359841671][bookmark: _Toc363811235][bookmark: _Toc366077727]Rationale for the collection of genetic data
Smoking behaviours, including heaviness of smoking and smoking cessation, are known to be under a degree of genetic influence[15], and elucidating the genetic predictors of smoking behaviours may help to develop new pharmacotherapies for smoking cessation, or identify sub-groups for whom more intensive support may be necessary. For example, we recently reported evidence for a moderating effect of catechol-O-methyltransferase (COMT) rs4680 genotype on the relative efficacy of nicotine replacement therapy (NRT) transdermal patch compared to placebo.[16]  NRT produced relatively greater benefit compared to placebo in producing abstinence in individuals with the COMT AA (Met/Met) genotype, compared to those with either the AG (Met/Val) or GG (Val/Val) genotype.  We subsequently replicated this association of the A (Met) allele with improved response to NRT in an open-label trial of the NRT transdermal patch.[17]  However, future studies will most likely require the use of genome wide association methods to identify novel genes associated with smoking cessation, for which large samples are required.  Therefore, the collection of additional genetic data within clinical trials of smoking cessation is necessary to augment existing samples, such as the Patch II and Patch in Practice trial samples which some of the investigators hold.[18]

Objectives
1. To measure weight change over the course of the study, predictors of this weight change, and the impact that smoking relapse has on this.
2. To investigate genetic markers of the success of smoking cessation attempts.

Assessment
It would be ideal to weigh everyone at baseline and throughout treatment to see how weight changes in relation to abstinence and relapsing.  However, no scheduled in-person follow ups are due during the period when most relapses will take place.  For abstinent smokers, it will be possible to get accurate weights at baseline and six and 12 month follow-ups using validated weighing scales.  For non-abstinent smokers, we will have to rely on telephone follow-up and get a self-reported weight at 6 and 12 months.  We plan to ask participants at these follow ups to stand on their own scales during the telephone call or to report last weight, both of which are likely to be party to a margin of error.  To compensate for this error, we will ask participants to weigh themselves at home prior to attending clinic at baseline and this self-report weight will be recorded along with their calibrated measured weight (recorded in clinic).  The difference between these will be used as a correction to the weights obtained at follow-up.  By asking attendees to provide self-reported weight as well as measured weight at follow-up we will be able to calculate the difference again and measure the reliability of the correction. In addition to the measures above, at baseline we shall also measure other potential predictors of weight change. We shall measure height using a height measure. Alcohol intake shall be assessed by asking participants about their alcohol intake over a typical week, including the number of alcoholic drinks per week, how large these drinks are, and on how many days of the week the participant usually drinks, in order to allow an estimation of average units per week. We will also ask participants to provide their heaviest weight to date, and measure previous quit attempt weight gain by asking participants how long they were abstinent for at their most successful (longest) quit attempt, and how much weight they gained during this attempt.  We have prepared centile charts of weight gain and the centile chart z-score will be used as the predictor in the modelling.  This effectively adjusts for length of abstinence.
A blood sample will be taken at baseline to identify genetic information . This will only take place at research centres with the resources to do so, where researchers are trained in phlebotomy, and will be optional for participants.
Analysis
Our first question on weight is whether smokers who become abstinent and gain weight lose it again at follow up.  As most people who relapse will do this prior to six month follow up, we will have no contemporaneously collected data on weight attained and therefore cannot examine whether weight was lost.  Instead we will approach this indirectly by comparing weight change in people who are relapsed at follow up to population weight gain norms.  Weight gain depends upon gender, age, and body mass index (BMI), so for each individual we will calculate an expected weight change using data from a meta-analysis of cohort studies.[19]  We will then calculate the difference between observed and expected weight gain, and the mean of these differences for abstinent and non-abstinent participants will be calculated, and compared to an expected difference of 0kg using a one-sample t-test, and compared with each other in a two-sample t-test.  This analysis will show whether smokers who become abstinent gain more weight than expected, but this is well established.  Less established is what happens to smokers who gain weight but relapse.  If their weight gain is greater than expected from population norms, this might suggest that unsuccessful attempts to stop smoking are associated with incremental weight gain, which would imply that abstinent smokers who relapse do not lose the weight that they gained during the quit attempt.  We will explore this in two further analyses.

First, we aim to calculate the expected weight gain for relapsed smokers assuming that they do not lose weight on relapse.  We can calculate the expected weight gain for each month of abstinence from a meta-analysis of cohort studies of weight gain after abstinence[20].  We will add this to the expected weight gain when not abstinent from a meta-analysis of cohort studies of the general population[19].  If weight is not lost, then the mean observed and expected weight gain will be similar and we will examine this using a one-sample t-test.  We will also use a regression equation to examine weight change in relation to length of abstinence, adjusting for age, gender, and baseline BMI.  We will use length of abstinence, categorised by dummy variables for months of abstinence achieved, to allow for a non-linear relation.

The second aim relating to weight gain is to create a predictive model that could be used to differentiate people who are at low risk from those who are at higher risk of weight gain if they become abstinent (to be able to offer the latter special interventions). To do so we will use data collected routinely in smoking cessation clinics plus alcohol consumption, which is not routinely collected in these settings but is in primary care.  The modelling will use measured weight in abstinent smokers only, assessed at six and 12 months, with separate models for each.  Excess weight will be defined as more than  four kilograms at six months and five kilograms at 12 months, which is about the median weight gain at these times.  We will investigate the effects of varying the threshold.  Using logistic regression with backwards elimination (p<0.05), we will investigate the predictors of weight gain using baseline cigarette consumption, FTND (noting the potential for collinearity), age, gender, baseline BMI, socio-economic status, educational qualification, ethnicity and alcohol consumption.  We will construct a receiver operating characteristic (ROC) curve to assess the ability of the model to differentiate people at higher risk from those at lower risk of weight gain, and assess the optimum cut-points for these.  The data would need confirmation in a separate replication sample, but could easily be incorporated into a simple tool akin to the Framingham score.

Genetic data taken from the blood samples taken will be added to wider samples of such data and genome wide association methods used to identify novel genes associated with smoking cessation.
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