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Introduction
Both psychological theory and public preconceptions hold that 
motivation to quit smoking is a critical factor for quit success. 
Balmford and Borland (2008) found that most smokers believe 
that wanting to quit is both a necessary and a sufficient condi-
tion for successful cessation. All theories of health behavior 
change, most notably the class of expectancy-value theories, 
have a role for motivation, although in most cases it is implicit 
as the concept of motivation is not directly addressed, being 
substituted by constructs, such as attitudes to the behavior, nor-
mative pressures (Fishbein & Ajzen, 1975); susceptibility and 
severity of harm (Rosenstock, Strecher, & Becker, 1988); and 
vulnerability (Rogers, 1983) or cons of the behavior to change 
(Velicer, DiClemente, Prochaska, & Brandenburg, 1985). West’s 
(2006) PRIME theory integrates many of these concepts and 
concludes that the proximal determinants of behavior are 
motives and outcome expectancies.

The term motivation is used here as a catch-all term. It in-
cludes expressed desire or wanting, concerns about the risks of 
not acting, and behavioral reactions that imply motivation. All 
these have an emotional aspect (hot cognitions), as well as beliefs 
about the long-term value of acting or reasons for acting (calcu-
lated or cold cognitions). The empirical evidence supporting a 
central role for motivation in smoking cessation is mixed. 
Although there is strong evidence that it is predictive of making 
quit attempts, this does not seem to translate into prediction of 
maintenance—or its converse, relapse (e.g., Borland, Owen, Hill, & 
Schofield, 1991; Hyland et al., 2006; Segan, Borland, & Greenwood, 
2002; West, McEwan, Bolling, & Owen, 2001; Zhou et al., 2009). 
None of the above studies found evidence that motivational fac-
tors (including positive expectancies) predicted quit maintenance 
among those who tried, and some found significant negative 
associations (e.g., Borland et al.; Hyland et al.). Indeed, the only 
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positive prediction we could find was in a study of Marlatt, Curry, 
and Gordon (1988) and then only among those quit for more 
than 2 years. This research indicates that the very motives driving 
the making of quit attempts may be at best irrelevant to mainte-
nance and at worst associated with relapse.

There are several possible mechanisms for the finding that 
motivation is unrelated to quit maintenance. First, motivation 
may have a threshold-related effect, and if there is enough 
motivation to generate an attempt (i.e., it is above the threshold; 
West, 2006), then additional motivation makes no difference to 
the outcome of the attempt (i.e., no predictive relation for mo-
tivational variables). Second, another view holds that if smokers 
rely too much on motivation to see them though a quit attempt, 
then they might neglect other effective coping strategies, and 
this could lead to a negative association of motivation with 
maintenance. Consistent with this, many smokers believe that 
wanting to quit is both necessary and sufficient to be successful 
(Balmford & Borland, 2008). Third, it is possible that those 
highly motivated to quit may represent a group of highly ad-
dicted smokers who would have already quit if they could. This 
hypothesis would predict a negative relationship with mainte-
nance that would disappear when measures of dependence (e.g., 
difficulty in quitting) were controlled for. It would also predict 
that the effect would only appear where the smokers were pre-
dominantly dependent and in those who had tried before and 
relapsed rapidly. Finally, expressed motivation before com-
mencing a difficult task may be independent of the level of mo-
tivation experienced while trying to maintain the new behavior 
pattern (e.g., not smoking). Motivation to maintain change may 
need to be assessed quite differently and perhaps only after 
beginning to act. It might also vary considerably over time. 
Rothman (2000) argued that attempts to change behavior are 
reasonably understood by expectancy-value theories but that 
maintenance of change is more determined by the experiences 
of the new behavioral pattern. Higher expectancies prequit can 
actually be counter-productive postquit, as unmet expectations 
can result in disappointment and dissatisfaction with the new 
behavior, leading to relapse, potentially accounting for the 
observed negative relationship.

The aim of this study is to explore the nature of differences 
in the predictive relation between variables that are designed to 
assess aspects of positive motivation to quit and the initiation of 
a quit attempt as compared with its maintenance. We also ex-
plored these in relation to other potential predictors as found by 
Hyland et al. (2006). We have studied a broad range of motiva-
tional measures so as to assess whether the above-mentioned 
findings are limited to some aspects of motivation.

Methods
Design
This is a prospective cohort study where variables measured at 
one wave of the cohort are used to predict smoking cessation 
outcomes (quit attempts or maintenance) at the next wave. 
We report three replications.

Sample and data collection
Data come from four waves (3–6) of the International Tobacco 
Control Four (ITC-4) country project, a quasiexperimental 

Table 1. Sample characteristics for respon-
dents in the three wave-to-wave transitions

Waves 3–4,  
n = 5,369

Waves 4–5,  
n = 4,843

Waves 5–6,  
n = 4,988

Age (years): M (SD) 46.4 (13.7) 47.3 (13.5) 48.5 (13.3)
% Female 57.1 57.7 57.5
Cigarettes per day: M (SD) 16.9 (10.4) 17.2 (10.2) 17.3 (10.0)
% Recruited each wave
 Wave 1 56.4 43.2 30.8
 Wave 2 12.9 9.4 6.5
 Wave 3 30.8 20.9 14.3
 Wave 4 NA 26.5 16.3
 Wave 5 NA NA 32.2
% Country
 Canada 25.1 25.6 25.0
 USA 21.7 23.5 22.7
 UK 25.7 24.9 25.3
 Australia 27.5 26.0 27.1
% Made a quit attempt  
 by following wave

41.1 38.3 37.3

% Quit >1 month  
 (maintenance) among  
 those who trieda

24.6 25.7 25.3

Notes. NA = not applicable.
aExcludes respondents quit for less than a month at follow-up (n = 83 

at Wave 4; n = 88 at Wave 5; and n = 81 at Wave 6).

longitudinal survey of smokers and subsequent to recruitment 
as either smokers or recent quitters. The ITC-4 country survey 
is an annual survey conducted via computer-assisted telephone 
interview in Canada, UK, USA, and Australia. Using a stratified 
random-digit dialing procedure, households are contacted and 
screened for adult smokers (18 years and older) with the next 
birthday who would agree to participate in the study. Respon-
dents were considered smokers at recruitment if they reported 
smoking at least 100 cigarettes in their lifetime and smoking at 
least once in the past 30 days. A detailed description of the ITC 
study conceptual framework (Fong et al., 2006) and methodol-
ogy (Thompson et al., 2006) can be found elsewhere.

Data were included from ITC-4 cohort members who pro-
vided predictor data in at least one of the three predictor waves 
(3–5) and outcome data in the next wave (4–6). We have not used 
data from Waves 1 and 2 as some of the questions were only in-
cluded from Wave 3 onward (most notably the explicit measure 
of wanting to quit). Characteristics of the samples used for each of 
the three wave-to-wave transitions are provided in Table 1.

Predictor measures
Motivation to quit variables (seven variables)
 1. Wanting to quit, a measure of explicit motivation measured 

by “How much do you want to quit smoking?”: not at all (1), 
a little, somewhat, and a lot (4).

 2. Frequency of stubbing out a cigarette (a microbehavioral in-
dicator of motivation): “In the last month, have you stubbed 
out a cigarette before you finished it because you thought 
about the harm of smoking?”: never (1), once, a few times, or 
lots of times (4).
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 3. A measure of concern about the financial cost of smoking 
was formed from the mean of two questions: “In the last 
month, how much did you think about the money you spend 
on smoking?”: never (1) to very often (5) and “In the past 
6 months has the price of cigarettes led you to think about 
quitting?”: not at all (1) to very much (3).

 4. A measure of strength of health concerns (modified from 
Hyland et al., 2006) was derived from the mean of four 
items: (a) “How worried are you, if at all, that smoking 
will (a) damage your health in the future?”; “. . . (b) lower 
your quality of life in the future?”, both measured on a 
4-point scale from not at all worried (1) to very worried 
(4); (c) “In the past 6 months has concern for your per-
sonal health led you to think about quitting?” measured 
from not at all (1) to very much (3); and (d) “In the last 
month, how much did you think about the harm your 
smoking might be doing to you?”: never (1) to very often 
(5). Cronbach alpha coefficient for this composite mea-
sure ranged from .81 to .83 across the three predictor 
waves.

 5. Health outcome expectancy was measured by “How much 
do you think you would benefit from health and other gains 
if you were to quit permanently in the next 6 months?”, from 
not at all (1) to extremely (5).

 6. Lifestyle outcome expectancy (only asked from Wave 4, so is 
only included in two of the three replications) was assessed 
by: “If you were to quit smoking, would your ability to enjoy 
life be: improved a lot (5), improved a little, stay the same, 
made a little worse, or made much worse (1)?”.

 7. Overall attitude to smoking: “What is your overall opinion 
of smoking?’’: coded from 1 (very positive) to 5 (very nega-
tive). This can be thought of as an indicator of the balance 
between wanting to smoke and quit. It is included in this set 
of variables because it was found to a strong predictor of 
making a quit attempt in Hyland et al. (2006).

Demographic variables
Demographic variables included age (18–24, 24–39, 40–54, and 
55+ years), gender, country of residence (Canada, USA, UK, or 
Australia), and socioeconomic status as indicated by reported 
household income and highest level of education (see Hyland 
et al. 2006, for a full description of how education and income 
were derived).

Tobacco dependence variables
Dependence was assessed using the Heaviness of Smoking Index 
(HSI; range 0–6). The HSI was created as the sum of two cate-
gorical measures: number of cigarettes smoked per day (coded: 
0: 0–10 cigarettes/day (CPD), 1: 11–20 CPD, 2: 21–30 CPD, and 
3: 31+ CPD) and time to first cigarette (coded: 0: 61 min or 
more, 1: 31–60 min, 2: 6–30 min, and 3: 5 min or less). The HSI 
was then recoded into three categories of dependence: low: 0–1, 
moderate: 2–3, and high: 4–6. Baseline smoking frequency was 
also included (daily and less than daily). An additional indicator 
of dependence was length of the longest attempt ever (never, 
less than 1 week, 1 week to 1 month, 1 month to 6 months, and 
more than 6 months).

We also assessed use of quit smoking medications on the 
last quit attempt (yes and no) and use of cessation services 
(Clinics, Quitlines, etc) in the last year, whether or not specifi-
cally related to the last quit attempt.

Variables with a motivational component (not pure 
measures of motivation to quit: called “motivation 
related” here; four variables)

A binary measure of whether the respondent had made a quit  O

attempt in the previous year (i.e., before the predictor wave) 
with having done so indicating increased past motivation.
Self-efficacy, assessed by, “If you decided to give up smoking  O

completely in the next 6 months, how sure are you that you 
would succeed?”, with the options: not at all sure (1), slightly 
sure, moderately sure, very sure, and extremely sure (5). Self-
efficacy estimates can include an assessment of perceived 
motivation to put in effort as well as capacity to do so.
Intention to quit assessed on a 4-point scale:  O planning in the 
next month (4), planning beyond 1 month but within 6 months, 
planning beyond 6 months, and not planning to quit (1). Inten-
tion to quit is typically seen as a consequence of motivation.
Motivation to smoke. Based on the average of smokers’  O

responses to the following two statements: “You enjoy smok-
ing too much to give it up’’ and “Smoking is an important 
part of your life,” both coded from 1 (strongly disagree) to 5 
(strongly agree).

Outcome measures
The two outcome measures assessed at follow-up were whether 
or not respondents reported making a quit attempt in the inter-
val between waves and among those who tried whether they had 
achieved at least 1-month abstinence at the follow-up (mainte-
nance). Those quit for less than 1 month were excluded. We also 
redid the analyses using a 6-month sustained abstinence cri-
terion, thus restricting the analyses to those who made their 
attempts at least 6 months prior to the follow-up assessment.

Analyses
Initially, we explored whether the predictor variables could be 
treated as continuous or whether there were nonlinearities that 
would demand treating them as sets of ordinal categories. In all 
cases, the two models gave equivalent results, so we report the 
simpler analyses treating each as quasilinear.

Hierarchical multivariate logistic regression was used to ex-
amine the association between each predictor variable separately 
and the two outcomes of making quit attempts and maintenance 
among those who tried. At the first step, each motivational pre-
dictor was entered along with the demographic variables. The 
set of motivational predictor variables were entered together on 
the second step. A third and fourth step controlled for the mixed 
motivation-related set (self-efficacy, intention, motivation to 
smoke, and recency of last attempt) and the dependence-related 
set (HSI, daily/non-daily smoking, and length of longest previ-
ous quit attempt), respectively. These last two steps were also 
conducted in reverse order. In addition, where the significance 
of the focal motivational predictors changed markedly, we con-
ducted additional analyses to identify the variable or variables 
that produced the effects. Significance was set at p < .05. Analyses 
were performed using SPSS version 14.0.

Results
Summary statistics for each motivational predictor are presented 
in Table 2. Average levels on all predictors were similar across 
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motivation-related variables attenuated the size of the effects  
of want to quit and frequency of prematurely butting out  
(Column 3), mainly due to effects of intention to quit and  
recency of last quit attempt. The addition of the dependence 
measures at the final step had no real effect (Column 4). All  
effects were in the expected direction. The dependence mea-
sures were negatively related to making a quit attempt as ex-
pected (Hyland et al., 2006), and among the motivation-related 
measures, having made a quit attempt the year before, having 
less motivation to smoke, and having an intention to quit soon-
er were all positively associated with making a quit attempt.

We now turn to predictors of short-term quit maintenance 
among those who made attempts. Table 5 (Column 1) shows 
that after controlling for demographics, five of the motivation-
to-quit variables were significantly inversely associated with re-
porting being quit for at least a month at follow-up in at least 
two of the three wave-to-wave transitions. That is, higher moti-
vation was predictive of relapse. When all motivation-to-quit 
variables were added together (Column 2), want to quit and the 
financial cost measure both remained significant in two waves. 
These two may be interrelated as each was responsible for the 
other becoming nonsignificant in the waves when both did not 
predict. The addition of the motivation-related measures 
(Column 3) resulted in want to quit becoming nonsignificant, 
with intention to quit and the recency of last quit attempt re-
sponsible, as was found for predicting quit attempts. The mea-
sures of dependence were responsible for financial cost becoming 
nonsignificant, as shown in Column 4 (all had equal impact). Of 
the variables not in the core motivational set, those indepen-
dently predictive of short-term quit maintenance in the final 
model were recency of last attempt (no quit attempt in the last 
year; two waves), higher self-efficacy (one), lower HSI (all 
three), having a longest attempt of 6 months or more (two), and 
being a nondaily smoker (one wave).

Additional analyses were run to examine the association 
between each predictor variable and maintenance after control-
ling for the use of stop-smoking medications (including Nico-
tine Replacement Therapy) to quit and the use of cessation 

waves. Table 3 shows the interitem correlation matrix among 
the seven core motivation-to-quit variables and the additional 
motivation-related variables (showing ranges across the three 
replications). Correlations above the diagonal are for the sub-
sample who made quit attempts and are restricted to the seven 
focal measures. Those below the diagonal are for the entire 
sample. As expected, the seven measures were all positively 
correlated and had expected associations with the other  
motivation-related measures.

All motivation-to-quit variables were significantly associated 
with making a quit attempt in all three wave-to-wave transitions 
after controlling for demographic factors (Table 4, Column 1). 
In analyses not reported here, we tested for by-country interac-
tions with the motivation-to-quit variables and outcomes but 
found none. When all the motivation-to-quit variables were 
added together (Column 2), Want to quit and frequency of pre-
maturely butting out were the only two predictors that remained 
significant in all three replications. Want to quit was mainly 
responsible for the other measures dropping out. Adding the 

Table 2. Mean (SD) scores on motivation 
and selected other predictors for each 
wave-to-wave transition

Variable (range) Waves 3–4 Waves 4–5 Waves 5–6

Wanting to quit (1–4) 3.00 (1.14) 2.99 (1.15) 3.00 (1.14)
Frequency of stubbing out (1–4) 1.69 (1.07) 1.70 (1.09) 1.68 (1.07)
Concern about financial cost (1–5) 2.88 (0.93) 2.86 (0.92) 2.82 (0.92)
Health concerns (1–4) 2.71 (0.85) 2.71 (0.84) 2.57 (0.96)
Health outcome expectancy (1–5) 3.67 (1.18) 3.61 (1.18) 3.64 (1.20)
Lifestyle outcome expectancy  
 (1–5)

NA 3.84 (1.04) 3.85 (1.04)

Overall attitude to smoking (1–5) 3.55 (0.90) 3.55 (0.90) 3.55 (0.92)
Motivation to smoke (1–5) 3.17 (0.95) 3.19 (0.95) 3.24 (0.97)
Intention to quit (1–4) 2.87 (0.95) 2.85 (0.96) 2.84 (0.97)
Self-efficacy (1–5) 2.43 (1.25) 2.45 (1.24) 2.42 (1.24)

Notes. NA = not applicable.

Table 3. Correlations between variables motivating quit attempts (range over the three 
wave-to-wave transitions; above diagonal for the first seven variables only: those making 
quit attempts; and below diagonal: total sample)

1 2 3 4 5 6 7

Want to quit — .21–.27 .27–.32 .53–.56 .40–.42 .32–.36 .29–.33
Premature butting out .29–.32 — .16–.18 .29–.37 .16–.19 .12–.18 .13–.20
Financial cost .37–.39 .21–.21 — .36–.39 .25–.28 .20–.22 .13–.15
Health concern .63–.64 .35–.39 .42–.42 — .48–.51 .40–.41 .41–.42
Health outcome expectancy .47–.49 .21–.24 .31–.33 .53–.55 — .44–.44 .25–.31
Lifestyle outcome expectancy .43–.43 .18–.21 .26–.27 .45–.46 .47–.48 — .24–.24
Overall attitude to smoking .37–.39 .18–.22 .20–.21 .44–.46 .31–.34 .28–.29 —
Intention to quit .63–.64 .28–.32 .27–.28 .49–.51 .36–.37 .33–.35 .30–.31
Motive to smoke −.31 to −.29 −.22 to −.17 −.09 to −.07 −.20 to −.19 −.19 to −.17 −.20 to −.18 −.20 to −.19
Self-efficacy .03–.06 .05–.09 −.04 to −.01 −.03 to −.01 .01–.03 .04–.04 .02–0.4
Tried in the last year −.36 to −.34 −.24 to −.22 −.17 to −.16 −.29 to −.27 −.19 to −.18 −.19 to −.19 −.17 to −.16
Heaviness of Smoking Index −.43 to −.35 −.14 to −.12 .08–.10 −.03–.00 .02–.02 .00–.05 −.03–.02
Longest attempt .22–.23 .08–.13 .08–.10 .16–.17 .10–.11 .09–.10 .10–.12

Notes. Bold text indicates statistically significant at p < .05.
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services. These were added to the final step with the dependence-
related variables. Neither variable altered the association between 
maintenance and any of the predictors appreciably. Reported 
use of stop-smoking medications was independently associated 
with maintaining a quit attempt in both Waves 4–5 (OR [odds 
ratio] 1.38, p = .005) and in waves 5–6 (OR = 1.49, p = .001). 
However, reported use of other forms of cessation help was not.

We explored the possibility that the time elapsed between 
measuring the predictor variables and making a quit attempt 
was a potential moderator of the association between motiva-
tion and maintenance. For instance, it is plausible that more 
highly motivated people might attempt to quit sooner thereby 
having more time to relapse than those who were less motivated. 
The outcome variable was defined as any attempt that lasted  
at least 1 month, regardless of smoking status at follow-up, be-
ginning in the 6 months following assessment of the predictor 
variables (possible only from Wave 4 onwards). We essentially 
found the same patterns as above. In the Wave 4–5 transition 
(n = 565), none of the core motivational variables were signifi-
cantly associated with maintenance. In the Wave 5–6 transition 
(n = 543), reported wanting to quit was negatively associated 

with maintenance after controlling for all variables (OR = 0.64, 
p = .025). Lifestyle outcome expectancy after quitting was nega-
tively associated, remaining significant after controlling for 
demographic variables only (OR = 0.77, p = .041).

Still restricted to the 6 months following measurement, we 
increased the outcome variable to 6-month sustained abstinence 
and found essentially the same results. In the Wave 4–5 analy-
ses, want to quit was significantly predictive when controlling 
for demographics and all motivation-to-quit variables (OR = 0.78, 
p = .35) and borderline with the addition of the dependence 
variables (OR = 0.78, p = .052). In the Wave 5–6 analyses, only 
want to quit (OR = 0.79, p = .020) and concerns over the fi-
nancial cost (OR = 0.78, p = .018) were predictive, and only 
after controlling for demographics, the effects were becoming 
nonsignificant when other variables were added.

Discussion
The findings from this study confirm that factors that motivate 
smokers to make a quit attempt are very different from those 

Table 4. Predictors of quit attempts

Core predictor 
variable

Other variables included at each step

Step 1. Demographic set
Step 2. Plus other motivation  
to quit variables

Step 3. Plus motivation- 
related set Step 4. Plus dependence set

Wanting to quit
Waves 3–4 1.83 (1.72–1.94) 1.61 (1.49–1.73) 1.23 (1.13–1.35) 1.22 (1.11–1.33)
Waves 4–5 1.92 (1.8–2.05) 1.62 (1.50–1.76) 1.24 (1.12–1.37) 1.25 (1.13–1.38)
Waves 5–6 1.99 (1.86–2.12) 1.73 (1.60–1.88) 1.33 (1.21–1.47) 1.31 (1.19–1.45)
Frequency of butting out
Waves 3–4 1.43 (1.35–1.50) 1.21 (1.14–1.28) 1.10 (1.04–1.18) 1.08 (1.02–1.16)
Waves 4–5 1.49 (1.41–1.57) 1.24 (1.17–1.32) 1.14 (1.06–1.21) 1.12 (1.05–1.20)
Waves 5–6 1.35 (1.28–1.43) 1.12 (1.06–1.19) 1.04 (0.97–1.11) 1.03 (0.96–1.10)
Financial cost
Waves 3–4 1.32 (1.24–1.41) 0.96 (0.89–1.04) 0.98 (0.90–1.06) 0.99 (0.92–1.08)
Waves 4–5 1.42 (1.33–1.52) 1.03 (0.95–1.11) 1.03 (0.94–1.12) 1.07 (0.98–1.16)
Waves 5–6 1.35 (1.26–1.45) 0.97 (0.90–1.06) 0.96 (0.89–1.05) 0.98 (0.90–1.06)
Health concern
Waves 3–4 1.82 (1.69–1.96) 1.05 (0.95–1.17) 0.98 (0.88–1.09) 0.98 (0.88–1.10)
Waves 4–5 1.98 (1.83–2.15) 1.10 (0.98–1.11) 1.04 (0.92–1.18) 1.03 (0.91–1.16)
Waves 5–6 1.99 (1.83–2.16) 1.17 (1.04–1.31) 1.11 (0.98–1.25) 1.10 (0.97–1.24)
Health outcome expectancy
Waves 3–4 1.43 (1.35–1.50) 1.10 (1.03–1.18) 1.09 (1.02–1.16) 1.10 (1.03–1.18)
Waves 4–5 1.41 (1.33–1.49) 1.04 (0.97–1.12) 1.04 (0.96–1.12) 1.05 (0.98–1.14)
Waves 5–6 1.39 (1.32–1.46) 1.00 (0.93–1.07) 1.01 (0.94–1.08) 1.01 (0.94–1.09)
Lifestyle outcome expectancy
Waves 3–4 NA NA NA NA
Waves 4–5 1.45 (1.36–1.54) 1.07 (0.99–1.15) 1.03 (0.95–1.11) 1.04 (0.96–1.12)
Waves 5–6 1.43 (1.34–1.52) 1.06 (0.99–1.14) 1.02 (0.94–1.10) 1.03 (0.95–1.11)
Overall attitude to smoking
Waves 3–4 1.43 (1.34–1.53) 1.07 (1.00–1.16) 1.05 (0.97–1.13) 1.05 (0.97–1.13)
Waves 4–5 1.45 (1.35–1.56) 1.06 (0.97–1.15) 1.03 (0.95–1.11) 1.03 (0.94–1.12)
Waves 5–6 1.46 (1.36–1.56) 1.08 (0.99–1.16) 1.04 (0.96–1.13) 1.05 (0.97–1.14)

Notes. NA = not applicable.
Figures are odds ratios, and 95% CIs are in parentheses. Bold text indicates statistically significant at p < .05. Step 1 involves seven separate 

analyses for each wave, while Steps 2–4 are single analyses per wave. Waves 3–4 (n = 5,064 valid + 305 missing), Waves 4–5 (n = 4,585 valid + 258 
missing), and Waves 5–6 (n = 4,633 + 355 missing).
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involved in maintaining abstinence. Thus, to suggest that all one 
needs to quit is to be motivated to do so is wrong. The reality is 
that one needs to be motivated to prompt action to stop smok-
ing, but this is not sufficient in and of itself to ensure that one 
will stop smoking for any length of time. This is not an isolated 
finding, being consistent with other studies (e.g., Hyland et al., 
2006; Zhou et al., 2009) where positive effects for predicting 
attempts reversed (e.g., Borland et al., 1991; Hyland et al.) or 
trended (e.g., West et al., 2001; Zhou et al.) toward the motiva-
tional measures predicting relapse. Indeed, the findings are very 
similar to those of Hyland et al. on earlier waves of this study, 
although the reverse effect of motivational variables on mainte-
nance was clearer for the variables in common.

Before going on to try to understand these results, it is 
important to consider limitations of the study. Single-item 
measures were used for several constructs; however, given that 
we found the expected positive effects for quit attempts, lack of 
validity of the measures cannot be used to explain the reversal of 
effects for maintenance. Motivation is changeable, and a posi-
tive relationship between motivation and maintenance might 
have been found if the follow-up period was shorter. We tested 

for this to some degree by shortening the period in which quit 
attempts were included to the 6 months after the predictor wave 
and found similar trends, albeit with some sense that the par-
ticular motivational variables may have changed. This is only a 
partial control as it involves memory for a period of 6 months or 
more before the outcomes were measured. This should be less a 
problem for maintenance than for making attempts, but if it 
misses a proportion of less memorable attempts (which would 
include those longer ago and thus closest to the predictors), it 
could distort the findings.

The finding that measures of motivation predicted quit 
attempts largely independent of expressed intention to quit is 
curious. It may be because the motivational variables include a 
more stable motivational component than the intention 
measure. Our intention to quit smoking measure asked if the 
respondent was planning to stop smoking in the next month, 
6 months, beyond that, or not at all. We assessed the predictive-
ness of quit intention across periods of around 1 year. It is plau-
sible that more of the effects would be mediated through 
intention, at least for making attempts, if the period being asked 
about was more consistent with the intention question. We can 

Table 5. Predictors of quit maintenance

Core predictor variable

Other variables included at each step

Demographic set
Plus other motivation to  
quit variables Plus motivation-related set Plus dependence set

Want to quit
Waves 3–4 0.89 (0.78–0.99) 0.95 (0.83–1.09) 0.96 (0.82–1.13) 1.00 (0.85–1.17)
Waves 4–5 0.81 (0.72–0.91) 0.83 (0.71–0.96) 0.90 (0.75–1.08) 0.90 (0.75–1.08)
Waves 5–6 0.77 (0.68–0.87) 0.86 (0.74–0.99) 0.95 (0.80–1.14) 0.96 (0.80–1.15)
Freq of butting out
Waves 3–4 0.91 (0.83–0.99) 0.94 (0.85–1.03) 0.93 (0.84–1.02) 0.90 (0.81–1.00)
Waves 4–5 0.88 (0.80–0.97) 0.90 (0.82–1.00) 0.90 (0.81–1.01) 0.89 (0.80–0.99)
Waves 5–6 0.83 (0.74–0.92) 0.87 (0.78–0.97) 0.89 (0.79–0.99) 0.85 (0.76–0.96)
Financial cost
Waves 3–4 0.81 (0.72–0.91) 0.83 (0.73–0.94) 0.84 (0.74–0.96) 0.89 (0.78–1.01)
Waves 4–5 0.82 (0.72–0.93) 0.85 (0.74–0.98) 0.87 (0.75–0.99) 0.91 (0.79–1.05)
Waves 5–6 0.89 (0.78–1.02) 1.01 (0.88–1.17) 1.04 (0.90–1.20) 1.12 (0.96–1.30)
Health concern
Waves 3–4 0.87 (0.77–0.99) 1.04 (0.86–1.25) 1.04 (0.86–1.26) 1.04 (0.86–1.26)
Waves 4–5 0.89 (0.77–1.03) 1.17 (0.95–1.44) 1.22 (0.99–1.51) 1.20 (0.97–1.49)
Waves 5–6 0.72 (0.62–0.83) 0.82 (0.66–1.00) 0.86 (0.70–1.07) 0.85 (0.68–1.05)
Health outcome expectancy
Waves 3–4 0.92 (0.83–1.01) 0.98 (0.87–1.10) 0.97 (0.86–1.09) 0.99 (0.88–1.12)
Waves 4–5 0.95 (0.85–1.05) 1.06 (0.93–1.21) 1.05 (0.92–1.20) 1.08 (0.94–1.23)
Waves 5–6 0.88 (0.79–0.97) 1.00 (0.88–1.14) 0.99 (0.87–1.12) 0.99 (0.86–1.13)
Lifestyle outcome expectancy
Waves 3–4 NA NA NA NA
Waves 4–5 0.89 (0.79–0.99) 0.93 (0.82–1.06) 0.92 (0.81–1.05) 0.92 (0.81–1.05)
Waves 5–6 0.90 (0.80–0.99) 1.00 (0.88–1.14) 1.02 (0.89–1.16) 1.06 (0.92–1.22)
Overall attitude to smoking
Waves 3–4 0.95 (0.84–1.06) 1.00 (0.88–1.14) 1.00 (0.88–1.14) 1.01 (0.88–1.16)
Waves 4–5 0.90 (0.79–1.02) 0.94 (0.82–1.08) 0.93 (0.80–1.07) 0.95 (0.82–1.10)
Waves 5–6 0.91 (0.81–1.04) 1.04 (0.90–1.19) 1.02 (0.89–1.18) 1.02 (0.88–1.18)

Notes. NA = not applicable.
Figures are odds ratios, and 95% CIs are in parentheses. Bold text indicates statistically significant at p < .05. Step 1 involves seven separate 

analyses for each wave, while Steps 2–4 are single analyses per wave. Waves 3–4 (n = 1,994 valid + 127 missing), Waves 4–5 (n = 1,662 valid + 103 
missing), and Waves 5–6 (n = 1638 valid + 141 missing).
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think of no mechanisms by which any likely biases in self-report 
(largely differential memory) might explain this finding.

Similarly, we think it unlikely that the different effects for 
motivation are due to a need of smokers to espouse positive 
thoughts about the value of quitting regardless of doubts. Where-
as the more cognitive measures of motivation, such as outcome 
expectancies, had their effects through expressed wanting, the 
measure least likely to be subject to expectancy effects (prema-
turely butting out cigarettes) was most predictive of relapse. 
Whatever the explanation for the findings, it needs to apply 
equally to hot and cold motivational processes, as very similar 
effects were found for expressed wanting as for expectancies.

None of the proposed mechanisms for explaining the differ-
ence in predictive power of the motivational variables received 
strong support. The hypothesis that motivation beyond that 
which generates a quit attempt is potentially threatening for 
maintenance because it may be relied on to the exclusion of 
effective treatments was not supported. The effects were not 
mediated or moderated by use of help (medication), so we have 
no evidence for the second mechanism that motivation is being 
used as a substitute for more effective strategies. It is possible 
that the measures of motivation we used are unrelated to the 
capacity of the individual to generate competing thoughts at 
times when cravings to smoke threaten relapse, that is, that gen-
eral motivation has no additional benefit beyond some thresh-
old level (which might be indexed by enough to try). Postquitting, 
it may be the strength of the motivational force at the moment 
when a craving occurs that is critical, something consistent with 
West’s PRIME model. If so, it suggests that we need to be devel-
oping new measures of motivation that are specific to relapse 
prevention rather than assuming the adequacy of general mea-
sures that can be assessed independently of the behavioral state. 
Such measures will need to be referenced to, or take into  
account, the actual experiences of being quit and how these 
might change and/or might be amenable to interventions (in-
cluding pharmacotherapies and skills development). They might 
be like Kahler et al. (2007) measure of commitment to quit or of 
determination to quit (Segan et al., 2002). However, these 
kinds of measures can really only be assessed once the indi-
vidual has made a commitment to quit or has actually stopped.

Third, the possibility that those with high motivation are, 
on average, a group predisposed to relapse due to factors such as 
higher nicotine dependence and lower self-efficacy was only 
partially supported. We tested this by controlling for past quit-
ting history, behavioral dependence, and self-efficacy but found 
that these factors, particularly dependence, had little effect on 
the associations with the motivation variables. Herd, Borland, 
and Hyland (2009) found that frequency of strong urges to 
smoke postquitting was a predictor of relapse after controlling 
for time quit and prequit measures of dependence (which were 
not predictive), so some elements of dependence, other than the 
conventional behavioral measures used here, may be important. 
Even if dependence did fully account for the reversal of effects, 
it is hard to see it masking a true positive association between 
the motivational variables we measured and maintenance. 
However, high motivation to cease a behavior that one is none-
theless continuing to engage in can be seen as evidence of high 
internal conflict. The only motivational measure to remain a 
significant negative predictor of maintenance after controlling 
for all other variables, frequency of butting out, may be a good 

measure of such internal conflict. Those who frequently stub 
out a cigarette before finishing it may be highly conflicted by the 
competing desire to quit and to smoke, which would make it 
more difficult to remain quit once an attempt is made.

The fourth potential mechanism for the reversal of effect, 
related to the first, was that different motivational factors are 
important after quitting to those that are assessed beforehand. 
On a general level, the making of quit attempts seems to be 
strongly associated with the desire to escape the potential harms 
of smoking, while the predictors of maintenance may be related 
to the experienced benefits of a nonsmoking lifestyle and how 
these relate to future expected benefits. However, the mecha-
nism for this effect proposed by Rothman (2000) was not sup-
ported. Rothman’s theory would predict that the outcome 
expectancy variables would become the main negative predic-
tors of maintenance, especially those for outcomes that had not 
(yet) been realized. However, the strongest negative predictor 
was frequency of butting out rather than a cognitive measure of 
outcome expectancy. Further, it is not clear how such a model 
would explain repeated failures to stay quit. It seems unlikely 
that smokers would repeat the same pattern of unmet expecta-
tions on subsequent quit attempts; rather, each attempt would 
begin with more accurate expectations.

One consequence of the finding that the motivational vari-
ables do not share a common relationship with both attempts 
and maintenance is that the study of quitting, including the 
evaluation of smoking cessation interventions, should look at 
the contribution of the interventions for making quit attempts 
separately to their contribution to supporting maintenance. 
Some interventions might contribute to both attempting and 
maintenance, but others may only contribute to one. In some 
cases, it is also important to look at the combined or net effect 
as the reason why smokers who are highly motivated to quit will 
eventually succeed at marginally greater rates is because trying 
more often compensates for their reduced chance of success on 
any given attempt. There may need to be shifts in strategy once 
the person has quit as some factors that helped stimulate the 
attempt may reduce the likelihood of long-term maintenance.

The other major implication of the findings is that it provides 
a clear demonstration that the ability to remain off cigarettes is 
not something that is strongly under volitional control. The 
majority of smokers are genuinely dependent on cigarettes and 
not able to easily refrain from smoking (Giovino, Henningfield, 
Tomar, Escobedo, & Slade, 1995; PhilipMorrisUSA, 2009). Thus, 
the notion that all a smoker must do to stop smoking is want to is 
misleading, wanting to does not seem to facilitate maintenance. 
This means that there may need to be renewed focus on treat-
ments that help smokers address their biological dependence to 
nicotine. Normal volitional factors seem to be sufficient to mo-
tivate attempts, and these need to be supported and enhanced, 
but unless we are prepared to accept low quit rates, there is a need 
to develop more effective interventions to help smokers remain 
smoke free (Cummings, Fong, & Borland, 2009). Motivation is a 
complex set of beliefs and inclinations that we don’t know enough 
about, especially postquitting. The findings of this study suggest a 
need to shift focus once people try to enact a new lifestyle choice 
to focus on maximizing the immediate benefits they obtain from 
it, or maintaining the promise that these benefits will occur in 
time, rather than continuing to focus on the things that motivated 
the change in the first place. Gain-framed communications might 
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be more important once a person has actually quit than when 
they are only contemplating trying (Toll et al., 2007). Strong dis-
ease-related messages are potent motivators of making quit at-
tempts (National Cancer Institute, 2008) but may play little role 
in maintenance.
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