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Abstract

Aims—To describe the long-term natural history of a range of potential determinants of relapse
from quitting smoking.

Design, setting and participants—A survey of 2502 ex-smokers of varying lengths of time
quit recruited as part of the International Tobacco Control (ITC) Four Country Survey (Australia,
Canada, UK, USA) across five annual waves of surveying.

Measurements—Quitters were phone interviewed at varying durations of abstinence, ranging
from one to 1472 days (about 4 years) post quitting. Smoking-related beliefs and experiences (i.e.,
urges to smoke; outcome expectancies of smoking and quitting; and abstinence self-efficacy) were
included in the survey.

Findings—Most theorised determinants of relapse changed over time in a manner theoretically
associated with reduced risk of relapse, except most notably the belief that smoking controls
weight, which strengthened. Change in these determinants changed at different rates: from a
rapidly asymptoting log function to a less rapidly asymptoting square-root function.

Conclusions—Variation in patterns of change across time suggests that the relative importance

of each factor to maintaining abstinence may similarly vary.
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Introduction

At all ages, smoking cessation reduces the risk of premature death; after 10 to 15 years of
abstinence the risk of premature death is almost equal to that of a non-smoker (1).

Nevertheless, survival curves suggest that of those who quit smoking, most relapse (2-5).
Although most relapse occurs within the first week or so after quitting (4), a percentage of
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former smokers relapse after having been abstinent for months or even years (3, 6-8).
Brandon and colleagues (7) concluded from several smoking cessation studies that
approximately one in eight unaided self-quitters who were abstinent at one year had relapsed
by the following year.

Most smoking relapse research focuses on the early stages of quit attempts. Little is known
about long-term quitting and predictors of relapse after prolonged abstinence (6). Effective
prevention for late relapse is therefore limited (2, 7, 9). Research early in the cessation
attempt has found that levels of potential predictors of relapse tend to change dramatically
during the first few weeks of quitting, before plateauing thereafter (3, 10, 11).

This study investigates the long-term natural history of quitting among participants from the
International Tobacco Control (ITC) Four Country Survey. This is a multi-country,
longitudinal survey of smokers that was established to evaluate the psychosocial and
behavioural impact of tobacco control policies (12). The study retains quitters, thus
providing the opportunity to study predictors of relapse over time. It measures a range of
theoretical mediators of smoking cessation outcomes, of which three sets of potential relapse
determinants were explored: urges to smoke; outcome expectancies of smoking and quitting;
and abstinence self-efficacy.

Cravings or urges to smoke are predictors of relapse (13-15). Urges are relatively sudden
impulses to smoke not necessarily elicited by the physical symptoms of withdrawal (16),
which are thought to arise from anticipated gratification from smoking in the presence of
stimuli associated with past gratification (17). Research using multiple daily assessments on
palm-top computers, found that the reported intensity of urges to smoke during the first four
weeks of cessation decreased before appearing to plateau at about three weeks (10).
Nevertheless, urges increased linearly in the days preceding an initial lapse in smoking and
were highest during an actual lapse in smoking cessation (13). Similarly, retrospective
accounts of relapse, particularly early in the quit attempt, often referred to cravings as
precipitating relapse (14, 15). Urges may still be experienced even after six months of
abstinence (18).

Outcome expectancies of performing a given health behaviour are predictive of that
behaviour (16, 19, 20). Perceived costs of quitting (e.g., withdrawal, weight gain) and
perceived benefits of smoking (e.g., anticipated relief from withdrawal or stress) are likely
to heighten the likelihood of relapse (16, 21). Conversely, perceived costs of smoking (e.g.,
negative health consequences, money spent on cigarettes) and perceived benefits of quitting
(e.g., enhanced quality of life, health benefits) should decrease the likelihood of relapse (21).

Gwaltney, Shiffman and colleagues (11) found that individual baseline differences and
fluctuations in perceived benefits of smoking within quitters were both associated with
lapses in smoking abstinence. After quitting, the perceived benefits of smoking decreased
and then began to plateau from about two to five weeks. Dijkstra and Borland (22) found
that among ex-smokers recruited at various durations of abstinence, perceived benefits of
smoking predicted relapse at follow-up seven months later, but only when abstinence self-
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efficacy was low. Interestingly, they found that perceived benefits of smoking still appeared
to be in decline years after quitting.

According to social cognitive theory (21, 23), successful quitting should result in increases
in abstinence self-efficacy, reducing risk of relapse. There is good evidence for this,
particularly during the early stages of quitting (3, 9, 24-26). One study revealed an initial
increase in abstinence self-efficacy after quitting, which then appeared to plateau after about
two weeks, but as they were only monitored for four to six weeks, the pattern of self-
efficacy beyond this date was unknown. Segan, Borland, and Greenwood (3) found that in a
sample of ex-smokers monitored for a year, abstinence self-efficacy was lowest for those
who had quit for less than one week and highest among those who had quit for four to six
months, with it plateauing after about one month. This plateau may be somewhat beneficial
to maintaining abstinence. Borland and Balmford (9) found that when urges to smoke
became less than daily, high self-efficacy (extremely high in this case) was associated with
subsequent relapse, something they suggested may be due to overconfidence.

This paper describes how smoking related belief and experiences change as a function of
duration of abstinence over a longer period than previously researched. From previous
research it is clear that the rate of change is not linear; however, it is unclear if smoking
related belief and experiences actually stabilize some time after quitting or if the rate of
change simply slows to a rate that is more difficult to detect. If the latter, it might suggest
that the change occurs as some mathematical function of time; square root and logarithmic
transformations being plausible candidates. The aim of the current study was to investigate
the long-term natural history of quitting smoking by exploring whether changes over time
could be effectively modelled using logarithmic and square root transformations to account
for the slowing of change with increasing duration of abstinence.

Method

Participants were drawn from the first five waves of the ITC-4 Survey, collected annually
from 2002 through to 2007 in Australia, Canada, the UK, and the USA. They were first
recruited as smokers using stratified random digit dialling and were surveyed using
computer assisted telephone interview (CATI). Stratified sampling was used to try to obtain
a representative sample of the smoking population in each country. Additional participants
were recruited yearly to replace those lost to attrition. A detailed description of the ITC-4
Study aims and methods can be found in Thompson et. al. (27).

Participants

Participants were 2502 adults who were quit on at least one wave (see Figure 1), and
reported the duration of abstinence. The ITC survey conducts the baseline interview a week
or more after recruitment and, therefore, includes small numbers who quit before their initial
survey. Participants who were quit at multiple waves contributed multiple response sets:
1615 participants contributed one set, 540 contributed two, 249 three, and 98 four; giving
3834 sets of responses across the five waves. Number of abstinent days quit across all five
waves ranged from 1 to 1472, with a median of 180 and an interquartile range of 420 (280
participants were surveyed within a week of quitting, 483 between one week and one month,
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1243 between one and six months, 669 between six and twelve months, 669 between one
and two years, 347 between two and three years, and 143 after three years). As expected,
mean number of days quit was higher for later waves.

Mean age of the sample was 42.6 years (SD=14.38) and 56% were female, 28% were from
Australia, 27% from the UK, 24% from Canada, and the remaining 21% from the USA (see
Table 1). Forty percent of participants reported smoking 1-10 cigarettes on average per day
at the first survey they completed, 42% smoked 11-20, 12% smoked 21-30, and three
percent smoked more than 30 cigarettes per day. The remaining participants (n=70) did not
report the number of cigarettes smoked, primarily because those who had already quit
smoking by their first survey were not asked.

Participants who had quit since the last wave were asked when they quit (in days, weeks, or
months since quitting, or the specific date on which they quit). For participants who were
still quit from the previous wave (without relapsing in between), duration of abstinence from
the previous survey was added to the inter-survey interval. Participants who reported being
quit, but then reported smoking at least once a month, were considered to be still smokers.

Survey items used to measure smoking related beliefs and experiences (Table 2) were drawn
from established psychosocial models of health behaviour (refer to Fong et al (12)) and have
been used in past research exploring predictors of quitting (28). Given that smokers
generally endorse negative associations with smoking (e.g., negative health impact) (29-31),
we measured frequency of thoughts about the costs of smoking, rather than conventional
measures of strength of agreement with such attitudes. These three items were intended to be
a somewhat crude measure of what Fazio and Williams (32) referred to as the accessibility
or salience of a belief, rather than merely the presence or availability of such beliefs. Within
this construct, the two questions measuring thoughts about the perceived harms of smoking
(to self and to others) were moderately correlated (r=0.570, n=3805), so were combined into
a single score. Internal consistency for the perceived benefits of quitting and the perceived
benefits of smoking measures were low (a=0.38 and a=0.51, respectively); therefore, items
were analysed individual.

Statistical analysis

All analyses were performed using STATA 10. In order to explore the natural history of
quitting according to a logarithmic representation of time, reported number of days abstinent
was transformed by log base 10. Other bases were not explored, as they yield the same
results (33). A square root transformation of days abstinent was used to explore a square
root representation of time. The rate of change for logarithmic and square root functions
decreases over time: a logarithmic function begins to plateau much sooner than a square root
function, meaning that change is more drawn out for the latter.

Hierarchical linear regression analysis and generalised estimating equation models (GEE)
(34) were independently fitted. GEE models control for the fact that respondents could
provide up to four data points. An unstructured within-subject correlation structure was
used, as this allowed for unequal spacings between observations. For GEE analyses,
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participants’ responses were only included up until relapse; if a participant had been quit at a
given wave, but then subsequently relapsed before quitting again at a later wave, then only
responses from the initial quit attempt were included for analysis. This was to ensure that
duration of abstinence (i.e., number of days quit) for within-subject repeated measures
remained sequential. Both methods were used separately to examine the relationships
between transformed duration of abstinence and the dependent variables of interest (i.e.,
urges to smoke, outcome expectancies of smoking and quitting, and abstinence self-
efficacy), after adjusting for demographic measures (i.e., sex, age, and country, all dummy
coded). We explored log and square-root transformations of duration of abstinence. A
significant linear relationship between duration of abstinence and a dependent measure
indicated that the dependent variable changed over time according to the transformed
function. To investigate potential deviations from this form of linearity, quadratic
relationships between duration of abstinence and the dependent variables were explored by
entering a squared duration of abstinence term to each model in the final step.

Due to the missing data for cigarette consumption per day at recruitment, we conducted
analyses with and without this variable. Given that cigarette consumption did not alter the
pattern of results, we report results in which this variable was not adjusted for in analyses.
Graphs of the predicted linear and quadratic relationships between duration of abstinence
and the dependent variables were generated using two-way linear and quadratic prediction
plots from linear regressions in STATA. Reported trend coefficients are unstandardized.

We first explored demographic differences in length of abstinence. ANOVASs revealed that
the mean number of log days quit increased with age, F(3, 3830) = 14.83, p < 0.001 and
varied according to country, F(3, 3830) = 3.94, p < 0.01. Mean number of days quit was
lower for participants from the USA (log10[days quit] = 2.06) than for participants from the
UK, Australia, and Canada (log10[days quit] = 2.16, 2.13, and 2.16, respectively). There
was no significant difference in duration of abstinence by sex.

We considered if the observed demographic variations in duration of abstinence were due to
different rates of drop out or relapse for certain demographics. Earlier drop-out or higher
rates of relapse would result in overall shorter durations of abstinence for certain
demographics. Results showed that a higher proportion of younger than older participants
either dropped out of the study or relapsed between the four wave-to-wave transitions
(X?(3)=51.84, p<0.001), but there was no significant effect by country (X2(3)=4.77,
p=0.19). These results suggest that mean number of days quit was lower for younger
participants, at least in part due to higher dropout rates, but potentially also to increased
relapse.

As can be seen in Table 3, smoking related beliefs and experiences did not change in the
same way over time, with changes varying from logarithmic to square root. These results are
discussed in detail below.
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Frequency of urges to smoke

Figure 2A shows the observed relationship between mean frequency of urges to smoke and
duration of abstinence (plotted as a log function). Although urges declined over time, 13%
of participants who had been quit for longer than six months still experienced strong urges to
smoke at least daily; this compares to 79% of participants who had been quit for less than a
week. The graph in Figure 2B shows the smoothed regression function of urges to smoke
onto the logarithm of duration of abstinence (95% confidence intervals are shaded).

Perceived benefits of smoking

Four of the five perceived benefits of smoking changed over time in a log-linear way. For
example, Figure 3A shows the significant log-linear relationship between duration of
abstinence and “smoking calms you down when stressed”. Similar relationships were found
for “smoking is too enjoyable to give up for good”, and “smoking is an important part of
life”. This suggests that the rate of decline for these beliefs asymptotes over time. Despite
noticeable decreases in agreement, more than half (58%) of the participants who had been
quit for longer than one year still agreed or strongly agreed with the belief that smoking
calms you down when stressed. By contrast, after one year of being quit, only 6% of
participants believed that smoking was too enjoyable to give up for good and 9% believed
that smoking was an important part of life.

There were significant positive log-linear and square-root-linear relationships between
duration of abstinence and the belief that smoking helps control weight. The two transforms
accounted for a similar amount of variance and both trends were almost identical when
graphed, because of the slow rate of change. Mean level of agreement increased over time
from slight disagreement to slight agreement.

Frequency of thoughts about the enjoyment of smoking changed in a more complex way;
there were similar sized significant negative log-quadratic and square-root-quadratic
relationships between frequency of thoughts and duration of abstinence. For the log-
quadratic model (Figure 3B), rate of change accelerated with increasing duration of
abstinence, whereas for the square-root-quadratic model (Figure 3C), rate of change
decelerated over time, suggesting some intermediate rate of change.

Perceived costs of smoking

Frequency of thoughts about the harms of smoking decreased according to a log-quadratic
function in the regression analysis, but according to a log-linear function in the GEE
analysis (linear estimate = —0.32, 95% CI = -0.38 — —0.26, p < 0.001) although the quadratic
term was trending towards significance (quadratic estimate = —0.06, 95% CI = -0.12 - 0.01,
P=0.07). By contrast, thoughts about the money spent on smoking decreased linearly with
the square root transformation of time quit.

Perceived benefits of quitting

Two of the three perceived benefits of quitting changed over time according to a log-linear
trend. With increasing duration of abstinence, participants were less likely to think that they
had a significantly increased chance of getting heart disease in the future compared to a non-
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smoker. Nevertheless, almost a third (30%) of participants who had been quit for longer than
a year still considered themselves to be much more likely or somewhat more likely than a
smoker to get heart disease in the future. Participants’ perceived quality of life compared to
when smoking increased over time since quitting, but 24% of participants still reported it as
similar (22%) or reduced (2%) after a year or more of abstinence. Perceived benefits of
continuing not to smoke did not change significantly over time, perhaps because there was
already a high level of agreement with this belief at the start of the quit attempt (81% during
the first week reported that they would benefit ‘very much’ or ‘extremely”).

Abstinence self-efficacy

There was a significant log-quadratic trend in abstinence self-efficacy by duration of
abstinence in the regression analysis; however, the GEE analysis suggested only the linear
component was real (linear estimate = 0.42, 95% CI = 0.37 — 0.47, P<0.001; quadratic
estimate = 0.04, 95% CI = -0.02 — 0.09, P=0.17). The smoothed log-linear regression line
modelling the relationship between self-efficacy and duration of abstinence is presented in
Figure 4.

Cumulative relapse and change over time

It is possible that the observed trends might simply be a consequence of cumulative relapse
over time, as it likely that the characteristics of the sample as a whole gradually changed as
relapsers were dropped from the sample. Therefore, we explored separate regression lines
for each dependent variable according to whether participants were abstinent or had relapsed
at the subsequent wave of measurement. Although graphs for some dependent variables
differed according to follow-up smoking status (e.g., frequency of urges to smoke,
abstinence self-efficacy), on the whole, changes over time were not a consequence of
cumulative relapse.

Discussion

Results showed that changes in smoking related beliefs and experiences asymptote quite
quickly over time, but not all at the same rate. A log-function was the most common pattern
of change; however, some beliefs asymptoted more slowly. The slowest or most prolonged
change was for frequency of thoughts about the money spent on smoking, which changed
according to a square-root function. In interpreting the results, it is important to understand
the implications of the different time-related functions. For a log linear function, the amount
of change in the first 10 days after quitting will be around one quarter of that which occurs
in the next 10,000 days - around 27 years (assuming they stay quit), the next quarter takes
around three months, the next 2.4 years and the last approximately 24 years. Square-root-
linear models change considerably slower; only about 3% of the change in 27 years occurs
during the first 10 days and another 7% during the next three months, giving only 10% in
the first 100 days. A significant log-quadratic model accelerating over time in conjunction
with a significant square-root-quadratic model decelerating over time (as was the case for
frequency of thoughts about the enjoyment of smoking) is indicative of a function that is
somewhere between the above two trends. The one noticeable difference between the GEE
and regression results was for abstinence self-efficacy; it increased log-linearly according to
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the GEE model, but more slowly according to the regression model. This discrepancy may
have been due to the exclusion of secondary quit attempts after relapse from the GEE
analysis, but not the regression analysis. If so, this would suggest that for relapsers, self-
efficacy increases more slowly (we explore this in the companion paper (35)).

The main limitation of the study is that we have limited longitudinal data that is restricted by
gaps of around one year between surveys. To the extent that we have explored it, the trends
reported did not markedly change when we removed cases that relapsed before the next
assessment, suggesting that the trends cannot be attributed to differential dropout. The trends
come from a broadly-based population sample, and we found no clear differences as a
function of the demographic and smoking-related variables we studied. It is possible that
changes in attitudes within individuals are more dramatic than gradual, and that the observed
mean trends simply give the appearance of gradual change. It is hard to assess this given the
long inter-survey interval. Furthermore, it is also possible that trends over time for some
individuals do not map simply onto the lawful functions observed overall. However, in
analyses not reported here, when we plotted the within-subjects graphs (i.e., changes within
individuals) we found very similar patterns to those reported here. More work is required to
establish the generality of these findings across other populations especially from countries
with different cultures or where there is less social pressure to quit.

In line with previous research (10, 11), we found that decreases in smoking urges and
increases in abstinence self-efficacy asymptote rapidly (logarithmic trajectory).
Extrapolating from our findings, and assuming that the predictor variables are truly log-
linear, frequency of urges to smoke would cease between 13 and 14 years post quitting and
self-efficacy would reach its maximum somewhat later. It is putting too much weight on the
accuracy of our estimates to treat these forecasts as strong predictions; rather they are
indicative of the likely slow rates at which even the faster changing beliefs or experiences
are likely to disappear (or reach trivial levels). The results also show that some beliefs are
never likely to disappear, perhaps helping to explain why relapse can occur even after years
of successful abstinence.

Four of the five perceived benefits of smoking measured decreased over time. Agreement
with the belief that smoking calms you down when stressed decreased early on, but
asymptoted soon after quitting (logarithmic trajectory) at quite a high level, showing that
many ex-smokers continue to hold onto this belief long after quitting. Although smokers
often cite stress relief as a reason for smoking (13, 36-38) and also use smoking to attempt
to reduce stress (39, 40), research suggests that smoking is actually related to an increase in
stress. (41-43). This inconsistency may exist because smoking appears to reduce stress in
nicotine dependent smokers, and this is more salient than the longer-term increases in
smoking induced stressed. The effectiveness of relapse reduction interventions might be
enhanced by convincing ex-smokers that relief from nicotine withdrawal merely gives the
impression of reduced stress.

The perception that smoking helps control weight was the only perceived benefit of smoking
that became more positive with increasing duration of abstinence. It is likely that for at least
some participants this belief was confirmed by the experience of weight gain, something that
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is frequently reported to be a consequence of quitting (44-49), but not assessed in the
current study.

Frequency of thoughts about the costs of smoking decreased over time more slowly than
most. This continuing decline is consistent with such thoughts becoming less relevant the
longer the duration of smoking abstinence. In contrast, perceived benefits of quitting
increased log-linearly. It is surprising that there was a rapid increase in these beliefs during a
time when withdrawal is strongest. It is not clear whether the increase reflects a genuine
change in perception or simply an attempt to boost motivation (i.e., wanting to believe it) in
the context of the challenges being faced.

We are not clear about the significance of the different rates of change of these potential
predictors of relapse, but one consequence is that their relative strengths will change over
time, and this could affect either or both the probability of relapse or the conditions most
likely to precipitate it. As a result, it is important to control for these patterns of change over
time when exploring potential determinants of relapse (as we do in our companion paper

(35)).

Our results document more precisely the fact that the days and weeks after quitting is a time
of large-scale changes in experiences and beliefs and that the rate of change declines with
time, sometimes quite rapidly. This confirms that the influence of time since quitting is
relative to the beginning of the quit attempt, rather than constant. We should routinely be
controlling for length of time quit in analyses of predictors of relapse, something that might
be especially important in the early weeks of a quit attempt. The greater frequency of log-
linear trends in the current study suggests that duration of abstinence expressed as a log
function may be an optimal means by which to view time in smoking cessation research.
However, it is also possible that the different rates of change influence the relationships
between the variables and relapse. The next steps in analysing the processes that happen
post-quitting is to determine to what extent the levels of, and changes in, factors we have
studied actually predict cessation outcomes, and whether the thresholds predicting relapse
vary systematically with time quit (35). According to the self-regulatory function of
locomotion (50), motivation to stay quit might be impaired if the rate of change in smoking
related attitudes and experiences falls below an expected rate of improvement. Research has
shown that temporal comparisons that compare a present state to a past smoking state
predict relapse (51); however, there has been no research exploring if the rate at which these
comparisons form and change over time predicts relapse. Individual profiles of the natural
history of quitting would need to be explored to determine if a slowing down of progress
over time increases the likelihood of relapse.

Finally, given the increased stability of potential determinants of relapse with time, we think
it that extending studies of predictors of relapse beyond the four years of this study is
unlikely to provide additional insights into the quitting process, even though there is little
doubt that some of those still quit at this point will eventually relapse.
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Figure 1. Number of participants quit, relapsed, and lost by wave
Note: The number of new recruits quit at each wave is shown in the boxes on the left. The

dotted arrows indicate that some relapsers had quit again by the next wave. The number of
smokers at each wave is shown in the boxes on the right; some of these smokers had quit by
the subsequent wave.
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A Howo ften do you experience strong urgesto smoke?
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Figure 2. Duration of abstinence by frequency of urgesto smoke: mean urgesover time and best
fit linear regression linewith 95% confidenceintervals

Note: To ensure a sufficient number of participants at each data point in the later stages of
quitting for the first graph, the transformed number of days quit variable was rounded to one
decimal place. Three data points (days quit [log10] 0.9, 1.2, & 3.1) had fewer than 20
participants and, therefore, for the purposes of this graph only, were recoded into the
category below.
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Figure 3. Duration of abstinence by perceived benefits of smoking: best fit regression lineswith
95% confidence intervals
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How sure are you that you will succeed at quitting?

< I 1 I 1 1 I

& 1 2 5 10 20 50 100 182 365 730 1460
Days quit (log scale)

Figure 4. Duration of abstinence by perceived abstinence self-efficacy: best fit linear regression
line with 95% confidenceintervals
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Figure 5. Urgesto smoke and per ceived abstinence self-efficacy by duration of abstinence
accor ding to follow-up smoking status: best fit linear regression linewith 95% confidence
intervals
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Survey items.

Table 2

Page 19

Construct

Questionnaire Item

Scale

Urges to smoke

How often do you get strong urges to smoke?

1 ="Never’ to 5 = ‘Hourly or more
often’

Frequency of thoughts about
perceived benefits of smoking

In the last month, how often, if at all, did you think about how much
you enjoyed smoking?

1="Never’ to 5 = ‘Very often’

Perceived benefits of
smoking

You enjoy smoking too much to give it up for good? (R)

1 =*Strongly disagree’ to 5 =
“Strongly agree’

Smoking is an important part of your life? (R)

1 = *Strongly disagree’ to 5 =
‘Strongly agree’

Smoking calms you down when you are stressed or upset? (R)

1 = “Strongly disagree’ to 5 =
‘Strongly agree’

Smoking helps you control your weight? (R)

1 = *Strongly disagree’ to 5 =
‘Strongly agree’

Frequency of thoughts about
the perceived costs of
smoking

In the last month, how often, if at all, did you think about the harm
your smoking might have been doing to you if you were still
smoking?

1="Never’ to 5 = ‘Very often’

In the last month, how often, if at all, did you think about the harm
your smoking might have been doing to other people if you were still
smoking?

1="Never’ to 5 = “Very often’

In the last month, how often, if at all, did you think about the money
you used to spend on smoking?

1="Never’ to 5 = ‘Very often’

Perceived benefits of quitting

How much do you think you would benefit from health and other
gains if you were to continue not to smoke in the next 6 months?

1="Notatall’ to 5 = “Extremely’

How would you compare your chance of getting heart disease in the
future to the chance of a non-smoker?

1 = “Much more likely’ to 4 = “Just
as likely”

Now that you have quit, taking all things into account, is your overall
quality of life: (insert options) than it was when you were smoking?
(R)

1="Alotworse’ to 5= ‘A lot better’

Abstinence self-efficacy

How sure are you that you will succeed in quitting smoking for good
at this attempt?

1="Notatall sure’to 5=
‘Extremely sure’

R=Reversed scored prior to analysis to make graphs more intuitive to read.

1duosnue Joyiny

1duasnuen Joyiny

Participants in wave 5 were excluded for the item *Smoking is an important part of your life’ as the wording of this item was altered for this wave.
Participants in waves 1 and 5 were not asked the item “How would you compare your chance of getting heart disease in the future to the chance of
a non-smoker?’

Participants in waves 1 were not asked the items ‘How often do you get strong urges to smoke?’ and ‘Now that you have quit, taking all things into
account, is your overall quality of life: (insert options) than it was when you were smoking?’
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Results from multiple regression analyses showing the relationships between duration of abstinence and
beliefs about smoking.

Table 3

Page 20

Dependent measur es Survey items Fn Days quit (fn) Days quit (fn) squared
Coef. 95% ClI pvalue Coef. 95% CI p value
Urges to smoke Frequency of strong Log -0.85 -0.90- -0.81 <0.001
urges to smoke
Reasonsfor relapse
Perceived benefits of Smoking calms you Log -0.21 -0.26--0.16 <0.001
smoking down when you are
stressed
Enjoy smoking too Log -0.26 -0.30--0.22 <0.001
much to give it up for
good
Smoking is an Log -0.24 -0.29--0.19 <0.001
important part of your
life
Smoking helps control Log 0.14 0.08-0.19 <0.001
weight
SqRoot  0.01 0.007-0.015 <0.001
Thoughts about the Log 0.18 -0.05-0.41 0.12 -0.21 -0.27--0.15 <0.001
enjoyment of smoking
SqRoot  -0.08 -0.09- -0.06 <0.001 0.0008 0.0004-0.0013  <0.001
Reasonsfor staying quit
Perceived costs of Thoughts about the Log -0.09 -0.33-0.15 0.47 -0.07 -0.13--0.01 <0.05
smoking harm of smoking (to
you and to others)H
Thoughts about the Log 0.26 -0.01-0.53 0.06 -0.16 -0.23--0.08  <0.001
money spent on
smoking*
SqRoot -0.026 -0.030--0.021  0.001
Perceived benefits of Chance of getting Log 0.28 0.21-0.35 <0.001
quitting heart disease in the
future vs. a non-
smoker?
Quality of life Log 0.26 0.22-0.31 <0.001
compared to when
smoking
Benefits of continuing Log 0.003 -0.05-0.05 0.92
not to smoke
Abstinence self-efficacy How sure are you that Log 0.16 -0.03-0.36 0.10 0.08 0.03-0.13 <0.01

you will succeed in
quitting?**

Notes: Models adjusted for age, sex, and country. For each dependent variable, results from one of two models are presented: models with a
duration of abstinence term or models including both a duration of abstinence term and a squared duration of abstinence term. Results from
quadratic models were only reported if the squared duration of abstinence coefficient was significant. P-values for non-significant quadratic models

ranged from 0.093 to 0.805.

*
Only the linear trend was significant when duration of abstinence was expressed on a square root scale.

*%

GEE analysis found a significant linear trend, but not a significant quadratic trend.
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