
Drug and Alcohol Dependence 128 (2013) 15– 19

Contents lists available at SciVerse ScienceDirect

Drug  and  Alcohol  Dependence

jo u rn al hom epage: www.elsev ier .com/ locate /drugalcdep

Predictive  validity  of  the  Motivation  To  Stop  Scale  (MTSS):  A  single-item  measure
of  motivation  to  stop  smoking�

D.  Kotza,b,∗, J.  Brownb, R.  Westb

a Department of General Practice, CAPHRI School for Public Health and Primary Care, Maastricht University Medical Centre, Maastricht, The Netherlands
b Cancer Research UK Health Behaviour Research Centre, Department of Epidemiology and Public Health, University College London, London, UK

a  r  t  i  c  l  e  i  n  f  o

Article history:
Received 6 June 2012
Received in revised form 18 July 2012
Accepted 25 July 2012
Available online 1 September 2012

Keywords:
Smoking
Quit attempt
Motivation to quit
Survey

a  b  s  t  r  a  c  t

Background:  Many  different  measures  of  motivation  to  stop  smoking  exist  but  it  would  be desirable  to
have  a brief  version  that  is standard  for use  in population  surveys  and  for evaluations  of  interventions
to  promote  cessation.  The  aim  of  this  study  was  to  assess  the  predictive  validity  and  accuracy  of  the
single-item  Motivation  To  Stop  Scale  (MTSS).
Methods: This  study  is  part  of  the  “Smoking  Toolkit  Study;”  a monthly  survey  of  representative  samples
of  the  English  population.  We  used  data  from  2483  respondents  to the  surveys  from  November  2008
to  January  2011,  who  were  smokers,  used  the  MTSS,  and  were  followed  up  6 months  later  to  provide
information  on quit  attempts  since  baseline.  The  MTSS  consists  of one  item  with seven  response  categories
ranging  from  1  (lowest)  to level  7 (highest  level  of motivation  to stop  smoking).
Results:  A  total  of 692  smokers  (27.9%  (95%  CI = 26.1–29.6))  made  an  attempt  to  quit  smoking  between
baseline  and  6-month  follow-up.  The  odds  of  quit attempts  increased  linearly  with  increasing  level of
motivation  at baseline  (p <  0.001)  and  were  6.8  (95%  CI  = 4.7–9.9)  times  higher  for  the  highest  level of
motivation  compared  with  the  lowest.  The  accuracy  of  the  MTSS  for  discriminating  between  smokers
who  did  and  did  not  attempt  to quit  was  ROCAUC =  0.67  (95%  CI =  0.65–0.70).
Conclusions:  The  MTSS  provides  strong  and  accurate  prediction  of quit  attempts  and  is  a  candidate  for  a
standard  single-item  measure  of motivation  to stop  smoking.  Further  research  should  assess  the  external
validity  of this  measure  in  different  smoking  populations.

© 2012 Elsevier Ireland Ltd. All rights reserved.

1. Introduction

Measuring motivation to stop smoking is useful in popula-
tion surveys as a means of assessing the impact of interventions
such as mass media campaigns, and tracking trends over time,
or making comparisons between different populations or sub-
populations. Different studies use different ad-hoc measures (for
example: Ashraf et al., 2009; Boardman et al., 2005; George et al.,
2002; Kotz et al., 2009; Tønnesen et al., 2006). It would be useful to
have a standard measure that is as brief as possible and has proven
validity. This paper reports on the validation of such a measure
using a large population sample.

� Supplementary material can be found by accessing the online version of this
paper. Please see Appendix A for more information.
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Three published studies have examined associations between
measures of motivation to quit and quit attempts prospectively
in population samples in the absence of interventions (Borland
et al., 2010; West et al., 2001; Zhou et al., 2009). Many other
studies have examined the predictive validity of measures of moti-
vation to stop in clinical samples or in the context of interventions
studies (for example: Biener and Abrams, 1991; Boardman et al.,
2005; Crittenden et al., 1994; Hughes et al., 2005; Ong et al., 2005;
Sciamanna et al., 2000). Others have examined the predictive value
of measures of “stage of change” which incorporates past quitting
behavior and so conflates motivation and previous action (Cancer
Prevention Research Center, 2012; DiClemente et al., 1991). It also
represents a very broad classification in pre-quit stages and has
been found to have low temporal stability (Hughes et al., 2005). For
the purposes of evaluating a standard scale for population samples,
reports of associations in clinical and intervention studies cannot
be used. The three relevant prospective studies found moderate
associations between measured motivation and subsequent quit
attempts but no attempt was made to define a function relating
scores on the measures and the behavioral outcome (Borland et al.,
2010; West et al., 2001; Zhou et al., 2009).
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Key elements of motivation include beliefs about what one
should do, and both desire and intention to act in a particular
way (West, 2005). In relation to motivation to stop smoking, it has
been found that intention and desire to stop are predictive of quit
attempts while belief alone that one should stop is not (Smit et al.,
2011). A simple rating scale has been constructed that incorporates
all of these components: the Motivation To Stop Scale (MTSS). This
scale was developed for use in large scale tracking surveys by RW
in collaboration with the English Department of Health and Cen-
tral Office of Information. It should provide an ordinal measure
of motivation to stop smoking which would allow assessment of
all the relevant aspects of motivation. It is important to note that
this rating specifically includes intention, desire and belief into a
single item with the expectation that this will provide the most
cost-efficient possible measure. Splitting the constructs into two
or three items would double the cost and for large surveys this
could represent a substantial decrease in cost-efficiency.

This study assessed the predictive validity of the MTSS by exam-
ining associations between scores on the scale and incidence of
attempts to stop smoking in the subsequent 6 months. Additionally,
we assessed both the diagnostic accuracy of the scale by calcu-
lating the area und the receiver operating characteristic (ROCAUC)
curve and the divergent validity of the motivation measure by cal-
culating and comparing the ROCAUCs for two measures of cigarette
dependence.

2. Methods

This study is part of the “Smoking Toolkit Study,” which is an ongoing research
program designed to provide information about smoking prevalence and behavior
(The  Smoking Toolkit Study, 2011). Each month a new sample of approximately
1700 adults aged 16 and over completes a face-to-face computer-assisted survey,
of  whom approximately 500 will be smokers. The methods have been described
in  full elsewhere and have been shown to result in a sample that is nationally
representative in its socio-demographic composition (Fidler et al., 2011a).

2.1.  Study population

We used data from respondents to the survey in the period from November 2008
(the wave in which the measure of motivation was added to the survey) to January
2011, who smoked cigarettes (including hand-rolled) or any other tobacco product
(e.g., pipe or cigar) daily or occasionally at the time of the survey.

All respondents were asked if they were happy to be re-contacted. A follow-up
questionnaire was  sent to consenting respondents 6 months after baseline. Partic-
ipants were given £5 ($8) remuneration and one reminder letter was  sent. Of the
11,673 smokers at baseline, 2483 (21%) were followed-up 6 months later. This sam-
ple  of respondents with baseline and follow-up data was  used for the analyses in
our  current study.

2.2. Measurement of motivation to quit at baseline

The MTSS consist of one item and was measured at baseline. Smokers were
asked: “Which of the following describes you?”. The response categories (and cod-
ings)  were: (1) “I don’t want to stop smoking”; (2) “I think I should stop smoking but
don’t really want to”; (3) “I want to stop smoking but haven’t thought about when”;
(4)  “I REALLY want to stop smoking but I don’t know when I will”; (5) “I want to
stop smoking and hope to soon”; (6) “I REALLY want to stop smoking and intend
to  in the next 3 months”; (7) “I REALLY want to stop smoking and intend to in the
next month”. The ordering reflects: 1, absence of any belief, desire or intention; 2,
belief only; 3, moderate desire but no intention; 4, strong desire but no intention;
5,  moderate desire and intention; 6, strong desire and medium-term intention; and
7,  strong desire and short-term intention. The MTSS also has “Don’t know” as a
response category, but this was used by only 0.5% of smokers at baseline and these
participants were counted as missing from the analysis.

2.3. Measurement of quit attempts between baseline and 6-month follow-up

Respondents to the 6-month follow-up were asked: “Have you made a serious
attempt to stop smoking in the past 12 months? By serious attempt I mean you
decided that you would try to make sure you never smoked another cigarette? Please
include any attempt that you are currently making.” Participants who  responded
“yes” were then asked how long ago the three most recent quit attempts started. If
a  participant reported to have made at least one quit attempt in the previous week
or  up to 6 months ago, the primary outcome variable was  coded 1, and otherwise 0.

Fig. 1. Distribution of scores on the MTSS at baseline (N = 2483).

2.4.  Other measurements

Respondents provided data at baseline on age, sex, and social grade
(AB  = managerial and professional occupations, C1 = intermediate occupations,
C2 = small employers and own  account workers, D = lower supervisory and techni-
cal occupations, and E = semi-routine and routine occupations, never workers, and
long-term unemployed).

We used two  measures of cigarette dependence. The commonly used Heaviness
of Smoking Index (HSI) combines two  items, time to first cigarette of the day and
cigarettes per day, into a sum score ranging from 0 (lowest) to 6 (highest level of
dependence; Kozlowski et al., 1994). Strengths of urges to smoke was measured by
asking “In general, how strong have the urges to smoke been?” slight (1), moderate
(2), strong (3), very strong (4), extremely strong (5). This question was coded “0”
for  smokers who  responded “not at all” to a previous question asking “How much
of  the time have you felt the urge to smoke in the past 24 h?”. Strengths of urges
to smoke has been shown to be a stronger predictor of successful quitting than HSI
(Fidler et al., 2011b).

2.5. Data analyses

We compared those followed up with those not-followed up on key baseline
variables to establish representativeness of the follow-up sample using t-tests and
Chi-squared tests as appropriate.

We  assessed the predictive validity of the motivation measure in two main ways.
First, we assessed the association between levels of motivation and quit attempts
with a �2-test for a linear-by-linear association. Then, we regressed quit attempts
between baseline and 6-month follow-up (outcome) on to baseline motivation to
quit (predictor) using simple logistic regression and in multiple logistic regression
after adjusting for the following covariates measured at baseline: age, sex, social
grade, HSI, cigarettes smoked per day, and wave of the survey.

Furthermore, we calculated the measure’s receiver operating characteristic
(ROC) curve, which is a standard way of assessing the accuracy of a diagnostic test
(Mandrekar, 2010). The ROC curve is a graphical presentation of the accuracy of a
measure in which the sensitivity of the measure (i.e., the true positive rate) is plotted
against the 1-specificity (i.e., the false positive rate). The area under the ROC curve
(ROCAUC) has a value from 0.5 (chance level only) to 1 (perfect discrimination).

We  also assessed the divergent validity of the motivation measure by calculat-
ing  and comparing the ROCAUCs for the two measures of cigarette dependence. The
divergent validity can be used to investigate the construct validity in the absence
of  a different measure of the same underlying construct (i.e., motivation to quit
smoking). Our a priori hypothesis was  that, in contrast to motivation to quit, HSI
and strength of urges to smoke are not accurate in discriminating whether or not
smokers make an attempt to quit in the future, but rather predict success of quit
attempts (Fidler and West, 2011).

Finally, we  performed a sensitivity analysis of data from respondents who pro-
vided data at 3 months after baseline in order to assess whether recall bias might
have influenced the predictive validity of the MTSS. The sample size for this analysis
was lower because the 3-month follow-up was only included for some waves of the
study.

3. Results

The sample followed up 6 months after baseline (N = 2483) dif-
fered only slightly from those not followed up (N = 9180) in being
more likely to be female and older, to have slightly higher strengths
of urges to smoke, HSI score and daily cigarette consumption, and
being less motivated to stop (Table 1). Although small, all the dif-
ferences were statistically significant.
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