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CHAPTER 1 
General Introduction 



C H A P T E R  1  

 8 

SMOKING AND SMOKING CESSATION The smoking of tobacco has been known as a natural stimulant ever since it was discovered. Nonetheless, already in 1602 the first booklet presenting the negative effects of smoking on health was published (Charlton, 2005). In this booklet, a doc-tor under the pseudonym of Philaretes discussed many of the health risks of smok-ing, e.g. the detrimental effects of smoking on people’s lungs, fertility and the car-diovascular system, that have found strong support in later research (Charlton, 2005). More than a century later, in 1761, the first clinical study on the effects of tobacco on the human body was conducted (Hill, 1761). Based on the results from this study, Hill concluded that the nasal consumption of tobacco led to increased vulnerability for nasal cancer. Despite this early finding, it took until 1956 for the first major studies on the effects of the smoking of tobacco on health to be con-ducted (Doll and Hill, 1956, Wynder et al., 1956). Only in 1964, Hill’s conclusions were extended from nasal tobacco consumption to smoking (United States Public Health Service, 1964). In the Netherlands, Lenze Meinsma was one of the first re-searchers studying the health risks of tobacco smoking (Meinsma, 1969); as the director of the Dutch Cancer Society, he started the anti-tobacco lobby in our coun-try. Nowadays, it is well known that the smoking of tobacco is harmful. In fact, smoking is the most harmful way of tobacco consumption (Henningfield and Fagerstrom, 2001). As smoking is an important risk factor for six of the eight lead-ing causes of death, including several types of cancer, cardiovascular diseases and respiratory diseases (WHO, 2008), it is considered the most preventable cause of illness and premature death in the world (USDHHS, 2004, WHO, 2008). Despite the fact that each year 5.4 million people die from the consequences of smoking, more than one billion people in the world continue to smoke (WHO, 2008). In the Nether-lands, every year almost 20.000 people die because of smoking-related illnesses (Van Gelder et al., 2011). Nevertheless, still more than 25% of the Dutch adult popu-lation reports to smoke (STIVORO, 2010). To reduce both the number of people suffering from smoking-related illnesses and the number of smoking-related deaths, continued efforts on different levels are required aimed at decreasing the number smokers.  Healthy behaviours, such as smoking cessation, are thought to be maximized when healthful choices are supported by policies and environments (WHO, 1986). Therefore, multiple interventions have been developed and implemented on a pol-icy, or macro-, level as well as on an organizational and community, or meso-, level. On a macro-level, interventions that have been proven effective in decreasing smok-ing rates are higher cigarette taxes, advertising bans and large media campaigns (Levy et al., 2004, Hopkins et al., 2001, Lemmens et al., 2008). In addition, evidence is accumulating for health warnings on tobacco packages (Hammond, 2011) and health care financing interventions aimed to reduce the costs of providing or using smoking cessation support (Reda et al., 2009). On a meso-level, support has been found for smoking bans in public places such as worksites (Moher et al., 2003, 
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Nagelhout et al., 2011, Verdonk-Kleinjan et al., 2011) and bars and restaurants (Nagelhout et al., 2011) as well as for smoking bans in the home setting (Mills et al., 2009). Yet, ensuring a supportive macro- and meso-level environment does not guarantee that individuals will make use of the resources provided and actually change their behaviour (Sallis et al., 2002). This is demonstrated by the finding that still only a minority of the approximately 75% of Dutch adults smokers who ex-presses an intention to quit smoking actually undertakes a quit attempt and only few do so successfully (STIVORO, 2010). This suggest that in addition to interven-tions targeting the macro- and/or meso-level, smoking cessation interventions are warranted that aid the smoker in his attempt to quit on a more individual, or mi-cro-, level. To investigate the effects of micro-level interventions on smoking cessa-tion rates, several systematic reviews have been conducted, which report signifi-cant positive effects of nicotine replacement therapy and the antidepressants bu-propion and nortriptyline (Lancaster et al., 2000, Lemmens et al., 2008), a brief advice from a physician (Lancaster and Stead, 2008, Lancaster et al., 2000, Stead et al., 2008), individual and group counselling by a physician, smoking cessation spe-cialist or nurse (Lancaster et al., 2000, Lancaster and Stead, 2005b, Lemmens et al., 2008, Rice and Stead, 2008) and of personalized compared to standard self-help materials (Lancaster et al., 2000). Furthermore, a strategy has found support in individual studies (Dijkstra et al., 1998a, Etter and Perneger, 2001b, Te Poel et al., 2009) as well as in different systematic reviews (Krebs et al., 2010, Lustria et al., 2009, Noar et al., 2007, Lemmens et al., 2008) is computer-tailoring. Computer-tailored interventions adapt intervention materials and provide personalized feed-back adjusted to each smoker’s individual characteristics (Dijkstra and De Vries, 1999, Velicer and Prochaska, 1999). Compared with non-tailored interventions, tailored interventions are more successful in attracting and keeping the smoker’s attention (Kreuter et al., 1999, de Vries and Brug, 1999, Strecher et al., 2008), re-sulting in more careful processing of information (Dijkstra, 2005).  Also on a micro-level, however, the effects of stand-alone interventions have been suggested to typically be limited (Lancaster et al., 2000). This has put forward the idea that a more comprehensive approach might be needed to result in even larger effects of smoking cessation interventions targeting the individual smoker. Moreover, even for smokers participating in a smoking cessation intervention, a positive motivation to quit smoking is a necessary (Hyland et al., 2006, Norman et al., 1999, Vangeli et al., 2011) though not always sufficient prerequisite for smoking cessation to occur. This might be a result of frequently used measures of motivation overestimating the percentage of smokers truly motivated to quit. To inform the development of future smoking cessation intervention strategies and to ultimately be able to increase smoking abstinence rates, a closer look needs to be taken at the construct of motivation to quit.  The smoking cessation intervention PAS (Personal Advice in Stopping smok-ing) was developed taking into account the suggestion to adopt a more comprehen-sive approach, as this intervention combines two previously developed effective 
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micro-level interventions: computer-tailoring and behavioural counselling by a practice nurse working in primary care. The present chapter describes the rationale for the development of PAS as well as for the studies conducted to evaluate its effec-tiveness, cost-effectiveness and feasibility. In addition, the present chapter dis-cusses some of the gaps in our current understanding of the construct of motiva-tion, providing a rationale for the second focus of this dissertation: contributing to an increased understanding of smokers’ motivation to quit. THE I-CHANGE MODEL The theoretical framework that was used for the development of PAS, as well as for conducting most of the studies described in this dissertation, is the I-Change Model (ICM) (De Vries et al., 2003) (figure 1.1). As was its predecessor the Attitude-Social influence-Efficacy (ASE) Model (de Vries and Mudde, 1998), the ICM is a theory of behavioural change which incorporates theoretical concepts from several socio-cognitive models. These models include the Transtheoretical Model (TTM) (Prochaska et al., 1997), the Theory of Planned Behaviour (TPB) (Ajzen, 1985), Social Cognitive Theory (SCT) (Bandura, 1986) and the Health Belief Model (HBM) (Janz et al., 2002).  

 
Figure 1.1 The I-Change model (De Vries et al., 2003). 
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According to the ICM, the most proximal predictor of behaviour is the intention to perform this behaviour. The ICM subdivides this behavioural intention into three phases using a similar terminology as used in the TTM (Prochaska and DiClemente, 1983): precontemplation, contemplation and preparation (De Vries et al., 2003). According to the ICM these phases can be assessed in two different ways, i.e. in terms of the stages to changes defined by the TTM, which are based on the time period within the person intends to change his or her behaviour (e.g. Hoving et al., 2010, Te Poel et al., 2009), or by using a continuous measure of intention (e.g. van Osch et al., 2010, van Stralen et al., 2010).  The ICM proposes that a person’s behavioural intention can be predicted by three motivational constructs: attitude, perceived social influence and self-efficacy. While these constructs are present in many theories of behavioural change, their specific definitions differ across theories. According to the ICM, the concept of atti-tude entails both the perceived advantages (pros) and disadvantages (cons) of a specific behaviour. Perceived social influence refers to three related but distinct constructs: perceived social norms, social modelling and social pressure. Perceived social norms refer to the perceived opinions held by others in the person’s social environment, such as a partner, family and friends. Social modelling refers to per-ceived behaviour of other people, while social pressure refers to perceived pressure or support from people in the social environment to perform the behaviour. Self-efficacy refers to a person’s level of confidence that he can perform the target be-haviour. A positive attitude towards smoking cessation, a high self-efficacy to quit, as well as a social environment which is perceived as positive towards smoking cessation are all hypothesized to have a positive influence on the intention to quit smoking. Previous studies that have used the ICM or the ASE Model to study smok-ing cessation behaviour have indeed identified that these motivational factors are predictive of the intention to quit smoking (Vitoria et al., 2009, Panday et al., 2007, Hoving et al., 2006c, Dijkstra and De Vries, 2000, de Vries and Mudde, 1998).   As suggested by the ICM, the motivational factors attitude, perceived social influence and self-efficacy are predicted by several pre-motivational factors. These pre-motivational factors include predisposing factors, awareness factors and infor-mation factors. Predisposing factors consist of behavioural (e.g. acquisition of skills, previous experience with the same and related behaviours), psychological (e.g. attributions, vicarious learning processes), biological (e.g. age, gender, hereditary factors) and socio-cultural factors (e.g. social climate, socio-economic status). Awareness factors entail factors such as knowledge, risk perception and cues to action. Information factors relate to characteristics of the message and to factors associated with the channel and source used to deliver the message (de Vries and Mudde, 1998). The ICM proposes that the pre-motivational factors influence a per-son’s behaviour by influencing attitudes, social influence perceptions, and self-efficacy expectations. Though, as the predisposing factors are considered external factors, additionally these are assumed to have a direct influence on behaviour. Gender, for instance, had been shown to directly influence stress related behaviour 
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(Bernstein et al., 2003). While males under stress tend to get angry, avoid stressors, or both, females are more likely to ask for the help of others and to make use of their social support network (Taylor et al., 2000).   In line with earlier findings (e.g. Armitage and Conner, 2001), the ICM recog-nizes the discrepancy between the intention to change behaviour and actual behav-ioural change, resulting in the so-called intention-behaviour gap. The ICM recog-nizes that intention is a necessary prerequisite for behaviour change to occur, but argues that in bridging the gap between intention and behaviour several post-motivational factors play a role. As also suggested by other theorists (e.g. Gollwitzer, 1999, Sniehotta, 2009), perceived barriers to change might increase the gap between intention and behaviour. On the other hand, ability factors such as an individual’s skills to refrain from smoking and the formation of action plans are assumed to aid in overcoming these barriers to change and thus to decrease the intention-behaviour gap. According to the ICM, action planning includes prepara-tory planning and coping planning. With regard to smoking cessation, preparatory planning is assumed to take place in preparation of an attempt to quit smoking. Coping planning is referred to as the planning of strategies aimed to maintain be-havioural performance in the face of barriers, such as in situations in which it is perceived as difficult to refrain from smoking. Implemental planning, or implemen-tation intentions, can be used to facilitate the execution of both preparatory and coping plans. Implementation intentions are defined by Gollwitzer (1999) as condi-tional plans structured like ‘if the situation Y occurs, then I will perform the behav-iour x’. Together, preparatory planning and coping planning are argued to increase the likelihood of accomplishing a desired behavioural change. Previous research has found considerable support for the effectiveness of various types of preparatory planning (Hoving et al., 2006b, Scholz et al., 2009, Elfeddali et al., 2012a, De Vries et al., 2012), coping planning (van Osch et al., 2008, O'Connell et al., 2007) and the formulation of implementation intentions (Gollwitzer and Sheeran, 2006, Sniehotta, 2009) in increasing the number of quit attempts and rates of smoking abstinence. THE SMOKING CESSATION INTERVENTION PAS The smoking cessation intervention PAS consisted of an Internet-based multiple computer-tailoring programme and tailored counselling by a practice nurse work-ing in Dutch primary care. The rationale for the development of this intervention is described in more detail in the following. 
Background 

Smoking cessation activities in the general practice setting General practices serve a central role within the Dutch healthcare system. This is illustrated by the fact that in the Netherlands almost 80% of a general practice’s population has at least one consultation with their general practitioner (GP) each year (Schellevis et al., 2005). Furthermore, the general practice has been shown to 
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be equally accessible for all socio-demographic subgroups of the Dutch population (Schellevis et al., 2005). As a result, the general practice offers a suitable channel for the implementation of interventions aimed to move the Dutch smoking population towards cessation.  A brief advice by a GP has been shown to result in small though significant effects on smoking cessation rates (Lancaster and Stead, 2008), a finding replicated by several Dutch studies (Pieterse et al., 2001, Hilberink et al., 2011). Hence, guide-lines have been developed to facilitate the implementation of smoking cessation activities in the Dutch general practice setting, such as the Dutch College of General Practitioners’ (NHG) guideline on smoking cessation (Chavannes et al., 2007) and the STIMEDIC® guideline (Partnership Stop met Roken, 2009). Both the NHG and STIMEDIC® guideline build on the Minimal Intervention Strategy for general prac-tices (H-MIS). The H-MIS was developed based on the 5 A’s strategy (Ask, Advice, Assess, Assist, Arrange) which is part of the clinical practice guideline for treating tobacco use and dependence in the United States (Piasecki et al., 2000) and has proven to be effective in aiding Dutch smokers to quit (Pieterse et al., 2001). Al-though GPs consider smoking cessation activities as part of their work and value these as highly important in their contribution to health promotion (McAvoy et al., 1999), at the same time they report a lack of time and skills to assist smokers to quit on a large scale (Hoving et al., 2007b, Yarnall et al., 2003). This is demonstrated by the finding that after its implementation less than 30% of Dutch GPs reported to use the H-MIS and even among these GPs it is unknown to what extent optimal adherence to this guideline was achieved (Kwaliteitsinstituut voor de Gezondheidszorg CBO, 2004).   Previously, it has been suggested that delegating preventive tasks such as the provision of smoking cessation advice to others within the general practice could decrease the barrier of time constraints reported by GPs to provide their smoking patients with extensive smoking cessation support (Hoving et al., 2006a). One pos-sibility would be to shift our focus from the GP to practice nurses, a relatively new profession in the Netherlands. Practice nurses take over certain tasks from the GP, such as consultation hours with chronically ill patients, e.g. patients with diabetes, asthma, or hypertension, and counselling with patients who want to change their lifestyle (Lamkaddem et al., 2004). In the Netherlands, approximately 9.000 GPs are active (Hingstman and Kenens, 2010), of whom at least 62% o employ a practice nurse (Hingstman and Kenens, 2007). Based on these figures, it can be estimated that at least 5580 practice nurses are currently working in Dutch primary care. As practice nurses relieve GPs by providing care and counselling to these specific pa-tient groups, thereby increasing the overall quality of care in the general practice setting, their additional value within the general practice setting has yet been rec-ognized (Lamkaddem et al., 2004). Furthermore, reasonable evidence exists that nurse-delivered smoking cessation interventions in primary care are effective (Rice and Stead, 2008). Counselling by a practice nurse in combination with free nicotine patches, for instance, resulted in increased rates of point prevalence abstinence and 
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continued abstinence (Zwar et al., 2010), as did a nurse-managed minimal-contact smoking cessation intervention for cardiac inpatients (Bolman et al., 2002b). While thus a promising alternative for the delivery of smoking cessation advice by GPs, practice nurses also report reasons such as a lack of time for not implementing smoking cessation interventions in their daily practice (Hall and Marteau, 2007, Nagelhout, 2007, Hall et al., 2005). As the workload of Dutch primary care profes-sionals in general continues to increase (Laurant et al., 2008, van den Berg et al., 2003) this emphasises the importance of developing smoking cessation interven-tions that do not require an extensive amount of time from the practice nurse. 
Computer-tailored smoking cessation interventions Computer-tailoring entails the adaptation of intervention materials to the specific characteristics and situation of an individual smoker, using computer software programs (de Vries and Brug, 1999). As opposed to more static tools to provide information and to encourage behavioural change, such as mass media campaigns or brochures, computer-tailored interventions provide individuals only with infor-mation that is relevant to them specifically. As a result, this information is more likely to be read, remembered and considered as personally relevant, resulting in a more thorough processing of information (Kreuter et al., 1999, de Vries and Brug, 1999). Computer-tailoring has been found to be effective in changing health behav-iour in general (Krebs et al., 2010, Lustria et al., 2009, Noar et al., 2007) and in in-creasing both short and long term smoking cessation rates (Dijkstra et al., 1998a, Etter and Perneger, 2001b, Lemmens et al., 2008, Te Poel et al., 2009).  As shown in figure 1.2, the computer-tailoring process involves several steps (Dijkstra and De Vries, 1999). First of all, based on the theoretical framework cho-sen a screening instrument is developed. Most often, this screening instrument consists of a questionnaire with questions about a person’s behaviour and pre-sumed behavioural determinants (van Keulen et al., 2008, van Stralen et al., 2008). Secondly, the data gathered using the screening instrument is accumulated into a large data file. A computer software program subsequently matches these data with feedback messages from a feedback library and combines the feedback messages relevant for a particular person into one tailored feedback letter. Computer-tailored interventions are often personalized, i.e. start with a personalized beginning, such as ‘Dear Ms. Smit’. A recent study into the working mechanisms of computer-tailoring showed that the provision of tailored feedback as well as personalization are the most important mechanisms through which computer-tailored interven-tions work (Dijkstra, 2005).  
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Figure 1.2 The computer-tailoring process.  While previous studies have shown that a single tailored intervention resulted in significantly more quit attempts than no intervention (Dijkstra et al., 1998a, Te Poel et al., 2009, Hoving et al., 2010), the impact of tailored interventions can be even further increased when tailored information is provided on more than one occasion (multiple tailoring) (Borland et al., 2004, Dijkstra et al., 1998c). Within multiple computer-tailored interventions, the computer-tailoring process as described above repeats itself multiple times. This creates the possibility to provide smokers with iterative feedback, which implies that the feedback respondents receive later on during the intervention not only concern the person’s present state, but also refer to changes the respondent made compared with earlier measurements. A recent meta-analysis conducted by Krebs and colleagues found support for this idea; they found that dynamically tailored interventions, consisting of multiple assessments and iterative feedback, resulted in greater changes in health behaviour than statically tailored interventions, consisting of multiple assessments and static feedback (Krebs et al., 2010). This suggests that a computer-tailoring approach is warranted that not only provides feedback on multiple moments in time but also provides feedback that is of iterative nature.  The first generation of computer-tailored interventions was mostly paper-based (Dijkstra et al., 1998a, Hoving et al., 2010). Within such interventions, a re-spondent completed a paper questionnaire and, after completion, returned this questionnaire to the research team by mail. The research team, subsequently, en-tered the respondent’s answers to the questions in the questionnaire into a data file, after which a computer software program generated tailored feedback. This tailored feedback was printed and subsequently sent to the respondent again by mail. During recent years, the Internet has been discovered as an increasingly popu-lar gateway for delivering computer-tailored and smoking cessation interventions (Lustria et al., 2009, Shahab and McEwen, 2009, Te Poel et al., 2009). Using the Internet as a medium for delivering these programmes has clear advantages for both provider and receiver. First, it is highly accessible for smokers both with a low (>90% with Internet access), medium (>98% with Internet access) and high level of education (>99% with Internet access), as well as for smokers within (>98% with Internet access) and outside (>88% with Internet access) the working population (Centraal Bureau voor de Statistiek, 2011). Secondly, the Internet enables health 
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promoters to reach a large audience against minimal costs (Civljak et al., 2010) and a third advantage is that participants can take part at any time that is convenient to them (Griffiths et al., 2006). Fourthly, using the Internet for the delivery of com-puter-tailored interventions ensures that the behavioural feedback refers to the respondent’s current situation and not to his situation during the previous week, as was most often the case with paper-based computer-tailoring. Moreover, smokers might not succeed the first time they try to quit (Hughes et al., 2004) and seeking help online relatively anonymously may prevent them from feelings of failure and embarrassment; negative feelings that are related to a higher temptation to smoke (Rabois and Haaga, 2003) and poorer abstinence outcomes (Leventhal et al., 2008). Two recent reviews showed that smoking cessation interventions delivered through the Internet, such as web-based computer-tailoring, can indeed be effective (Civljak et al., 2010, Shahab and McEwen, 2009). Nevertheless, outside scientific studies an Internet-based computer-tailored smoking cessation programme includ-ing multiple, iterative feedback letters was not yet available for the Dutch general public. 
The PAS interventions Two versions of the PAS intervention were developed. The first version consisted of the Internet-based multiple computer-tailored smoking cessation programme only (MT). As such a programme was not earlier available for the Dutch smoking popula-tion the effectiveness of this programme was investigated within a general popula-tion sample of smokers. The second version combined the Internet-based multiple computer-tailored smoking cessation programme with tailored counselling by a practice nurse (MTC). As described earlier, there is a need for the development of smoking cessation interventions that do not require an extensive amount of time from primary care staff. Due to the fact that computer-tailored interventions can automatically generate tailored feedback and are increasingly delivered online (Lustria et al., 2009, Shahab and McEwen, 2009) the integration of the Internet-based multiple computer-tailored smoking cessation programme within the general practice setting might be able to limit the burden on health professionals and could potentially be time-, and thus cost, saving. We therefore aimed to test the effective-ness of the combined intervention when integrated in a general practice setting.  In the following paragraphs a brief description of both interventions is pro-vided. For a more extensive description of the development of PAS, I would like to refer the reader to the second chapter of this dissertation. 
Internet-based multiple computer-tailored smoking cessation programme The Internet-based multiple computer-tailored smoking cessation programme was developed based on previously developed effective single computer-tailored inter-ventions for smoking cessation (Dijkstra et al., 1998a, Hoving et al., 2010, Te Poel et al., 2009). Respondents received a total of four feedback letters. The first tailored feedback letter (4-5 pages) was received at baseline. After completion of the base-



G E N E R AL  I NT R O D U CT ION  

 17 

line questionnaire and receiving most of their tailored feedback, respondents were asked to set a quit date within the upcoming four weeks. Two days after this set quit date, respondents received their second online questionnaire as well as their sec-ond feedback letter (1 page). Six weeks and six months after baseline, respondents received their third and fourth questionnaires and tailored feedback letters (both 4-5 pages). Feedback was tailored to several respondent characteristics: gender, cog-nitive variables (attitude, social influence and self-efficacy), intention to quit smok-ing, goal and relapse prevention strategies (preparatory and coping plans), and smoking behaviour. The second tailored feedback letter only provided respondents with relapse prevention strategies as recent studies showed that more than half of ex-smokers relapse within the first week after their quit attempt (Hoving et al., 2006b, Zhou et al., 2009, Hughes et al., 2004), suggesting the need for smoking ces-sation interventions to provide support especially during smokers’ first week of abstinence. Feedback letters were personalized and of iterative nature: the second, third and fourth feedback letters did not only concern the respondent’s present state, but also referred to changes respondents had made since previous measure-ments. Respondents were able to directly read their tailored feedback letters on their computer screen, but feedback letters were sent to the respondent by email too. 
Tailored counselling by practice nurses After receiving the first tailored feedback, respondents in the MTC group were prompted to schedule a counselling meeting with their practice nurse within 6 to 8 weeks. They received this counselling session instead of the third tailored feedback letter respondents in the MT group received at six-week follow-up. To assist prac-tice nurses in guiding these counselling sessions, they were provided with a coun-selling protocol. This protocol was developed based on existing counselling proto-cols for smoking cessation (Chavannes et al., 2007, Pieterse et al., 2001) and on a needs assessment conducted among practice nurses. The protocol consisted of three chapters guiding counselling sessions with three different types of respon-dents: smokers who had quit successfully, smokers who quit but relapsed, and smokers who had not tried to quit yet. The content of the counselling sessions was developed to be as similar as possible to the content of the computer-tailored feed-back letters and was also tailored to the respondent characteristics mentioned in the previous section. After six months, practice nurses were instructed to call par-ticipating patients to ask them about their progress towards permanent cessation and, if needed, to provide them with additional telephone counselling. EVALUATION When effective, smoking cessation interventions have the potential to impact on population health by reducing premature death rates and increasing the number of years in good health (USDHHS, 2004, WHO, 2008). To evaluate interventions for 



C H A P T E R  1  

 18 

their effectiveness, the strongest and most appropriate design, widely perceived as the ‘golden standard’, is the randomized controlled trial (RCT) (Campbell et al., 2000, Flay, 1986, Flay et al., 2005). Within an RCT, the effect of the intervention is tested against a control group, i.e. a group of participants not receiving the inter-vention. This neutralizes the influence of naturally occurring changes in smoking behaviour, thereby providing a more accurate representation of the intervention’s effectiveness (Campbell et al., 2000, Flay, 1986, Flay et al., 2005). While many RCTs have been conducted investigating the clinical effectiveness of behavioural smoking cessation interventions, similar studies investigating the cost-effectiveness of such interventions are limited in number. Therefore, the PAS interventions have been evaluated both with regard to their effectiveness and regarding their cost-effectiveness. 
Effectiveness evaluation To evaluate both versions of PAS with regard to their effectiveness in achieving the target behaviour, i.e. smoking abstinence, two RCTs were conducted. The first RCT was conducted to test the effect of MT within a general population sample of smok-ers. Within this RCT, the control group did not receive any intervention. The second RCT was conducted within a general practice setting and tested the effect of both MTC and MT among a sample of smokers recruited via Dutch practice nurses. To imitate a natural situation, respondents in the control group of this RCT received smoking cessation guidance according to standard practice. In the Netherlands, standard practice varies from a brief intervention consisting of a single stop smok-ing advice to more intensive interventions consisting of four or more consultations (Chavannes et al., 2007, Partnership Stop met Roken, 2009). In both studies, both the intervention and control group were free to use smoking cessation aids other than those provided during the entire study period.  Previously, several factors have been found to moderate the effects of smoking cessation interventions on smoking cessation outcomes. Such factors include the level of nicotine dependence (Fucito et al., 2010, Willemsen et al., 1998), the pres-ence of a tobacco-related illness, the presence of non-smoking children in the household and frequent alcohol consumption (Strecher et al., 2006). Following recent recommendations to determine participant characteristics associated with effectiveness (Noar et al., 2007), in both RCTs we have therefore explored whether intervention effects were different for specific subgroups of smokers, in addition to investigating main intervention effects.  Effectiveness of both interventions was operationalized in terms of significant differences between the intervention and control group with regard to three meas-ures of smoking abstinence. In line with the Russell standard (West et al., 2005), smoking abstinence was assessed using three different measures: prolonged absti-nence (i.e. abstinence from smoking since the previous measurement), seven-day point prevalence abstinence (i.e. abstinence from smoking during the past seven 
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days) and 24-hour point prevalence abstinence (i.e. abstinence from smoking dur-ing the last 24 hours).  With regard to the effects of the two versions of the PAS intervention on these measures of smoking abstinence, the present dissertation aimed to answer the following research questions:  1. Does the Internet-based multiple tailored smoking cessation programme have a significant effect on smoking abstinence when compared to a no in-tervention control group in a general population sample of smokers? 2. Do both PAS interventions have a significant effect on smoking abstinence when compared to care as usual in a sample of smokers recruited in a gen-eral practice setting? 3. Do the effects of the PAS interventions differ for subgroups of smokers par-ticipating in these two studies?  
Cost-effectiveness evaluation An economic evaluation study aims to determine the costs and effects associated with an intervention and to compare these with other interventions and/or current practice. Results from economic evaluation studies are of great value in making evidence-based decisions on the widespread implementation or dissemination of interventions (Evers et al., 2010). Especially when considering the current political climate in the Netherlands with large budget cuts across all governmental depart-ments and only limited funds available for implementing health promotion pro-grammes (Schippers, 2011), information about the relative cost-effectiveness of interventions aimed at health promotion or disease prevention is needed to inform decision-making processes. In economic evaluation studies effects are frequently operationalized in terms of quality of life (Evers et al., 2010). Governments often want to compare the cost-effectiveness of interventions targeting different diseases and using quality of life as the main measure of effect facilitates this comparison. The ratio between an intervention’s additional costs and additional effects in terms of quality of life can be referred to as the intervention’s cost-utility. However, to compare the cost-effectiveness of different smoking cessation interventions more specifically, lifestyle-specific effect measures, e.g. smoking abstinence, might be more informative. In the present dissertation, we refer to the ratio between an intervention’s additional costs on the one side and additional effects in terms of smoking abstinence on the other as the intervention’s cost-effectiveness.   Previously, a cost-effectiveness analysis of tailored print communication aimed at increasing physical activity levels and fruit and vegetable consumption (van Keulen et al., 2010), showed that with a willingness to pay of €160 per addi-tional guideline met and €2,851 for each quality adjusted life year (QALY) gained, 
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tailored print communication had a high probability of being more cost-effective than telephone motivational interviewing, a combination of both interventions or no intervention. Furthermore, a web-based computer-tailoring programme added to the provision of fruit and vegetables and a classroom curriculum has been shown to be cost-effective in increasing fruit and vegetable consumption amongst school-children, both when compared with the provision of fruit and vegetables only and in comparison to no intervention (te Velde et al., 2011). Since there was a need for research to economically evaluate eHealth interventions (Ahern et al., 2006), some studies have been conducted towards the cost-effectiveness and cost-utility of Internet-based interventions aimed at reducing alcohol use (Smit et al., 2011) and depressive symptoms (Warmerdam et al., 2010, Gerhards et al., 2010). So far, how-ever, no economic evaluation studies have been conducted concerning the cost-effectiveness and cost-utility of an Internet-based computer-tailored smoking ces-sation intervention such as PAS. Therefore, this dissertation aims to answer the following research question:  1. What is the cost-effectiveness and cost-utility of both PAS interventions when implemented in a general practice setting compared to care as usual and to each other?  DISSEMINATION The impact of an intervention on public health can be defined as Effect x Implemen-tation x Reach: the intervention’s public health impact depends not only on its effec-tiveness, but also on its implementation by intermediate groups and on its reach amongst the target group (Glasgow et al., 2003). 
Implementation Previous research has shown that despite the existence of effective smoking cessa-tion interventions (Fiore, 2000, Lancaster and Stead, 2005b, Pieterse et al., 2001, Van den Bruel et al., 2004, van Weel et al., 2005), the impact of these interventions on public health is often suboptimal as many primary care professionals do not adopt these interventions or do not implement them as intended (Chavannes et al., 2007, Eccles et al., 2007, Glasgow et al., 2003, Segaar et al., 2007). To understand the dissemination process of health behaviour change interventions, both the Diffu-sion of Innovations theory (Rogers, 1995) and the ICM (De Vries et al., 2003) have been used frequently as a theoretical framework (Bolman et al., 2002a, Helmink et al., 2011, Hoving et al., 2007b, Lee, 2004, Pronk et al., 2001, Puffer and Rashidian, 2004, Rogers, 2002, Segaar et al., 2006, van der Weide and Smits, 2004).  The Diffusion of Innovations theory (Rogers, 1995) suggests that the dissemi-nation process consists of three main phases, of which adoption and implementa-
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tion are the first two. According to this theory, adoption refers to the phase in which a decision-maker learns of the existence of an intervention (knowledge) and, sub-sequently, forms a favourable or unfavourable attitude towards this intervention (persuasion). This decision-makers’ attitude is supposed to be the most important determinant of the decision to either adopt or reject the intervention (decision) and is considered to be based on the perception of five intervention characteristics: relative advantage, compatibility, complexity, trialability and observability (Rogers, 1995). These ideas have found support in several studies investigating the factors associated with the adoption of novel interventions; in several studies positive beliefs about smoking cessation interventions have been identified as an important reason for adopting smoking cessation interventions among general practice staff, while negative beliefs were reported as reasons for not adopting (Chavannes et al., 2007, Coleman et al., 2001, Hall and Marteau, 2007, Hall et al., 2005, Hoving et al., 2006a). The Diffusion of Innovations theory describes the implementation phase as the actual implementation of an intervention once it has been adopted. In previous studies addressing the determinants of the implementation of health behaviour change interventions, health professionals’ clinical behaviour could be largely ex-plained by their intention to implement (Eccles et al., 2006). Furthermore, a posi-tive attitude, positive social norms and a higher self-efficacy were found to be posi-tively associated with the intention to implement smoking cessation programmes in general practice (Hoving et al., 2007b, Puffer and Rashidian, 2004, Helmink et al., 2011) as well as in other healthcare settings (Bolman et al., 2002a, Segaar et al., 2007). Furthermore, organization-related factors like structural and practical barri-ers (e.g. a lack of time) were previously identified as negatively influencing the implementation of smoking cessation interventions by general practice staff (Hall and Marteau, 2007, Nagelhout, 2007).  Despite these previous research findings, the gap between evidence and prac-tice remains (Eccles et al., 2007, Glasgow et al., 2003, Stead et al., 2009). This em-phasizes the persistent need to study the factors associated with the adoption and implementation of novel smoking cessation interventions. Besides focussing on the well-investigated cognitive factors described above, however, studies should aim to identify other factors influencing the dissemination process. One such factor is the health professional’s satisfaction with current practice. While past research has reported much about patients’ satisfaction (i.e. compliance with recommendations from the health professional rises when the patient is satisfied with the consulta-tion (Shum et al., 2000, van Son et al., 2004, Derckx, 2006), there is a shortage of research about the potential influence of practice nurses’ satisfaction with the cur-rent smoking cessation activities that they are involved in. Supported by other stud-ies investigating the determinants of adopting a smoking cessation intervention by health care professionals (Bolman et al., 2002a, Hall et al., 2005), it can be expected that practice nurses’ dissatisfaction with current smoking cessation activities is related to a more positive attitude towards the new intervention and a higher inten-tion to adopt this intervention. Another factor that warrants further investigation is 
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the practice nurses involvement with the intervention. A previous study showed that involvement in a trial testing the effectiveness of a smoking cessation interven-tion was an important determinant of GPs’ and practice nurses’ intention to imple-ment this intervention (Hoving et al., 2007b). It would therefore be relevant to investigate whether practice nurses who recruited more patients to participate in PAS, and who could thus be considered more involved, would report a higher inten-tion to implement the intervention than those who recruited fewer patients and could be considered less involved with the intervention. To inform the development of intervention strategies aimed at increasing adoption and implementation rates of effective smoking cessation interventions, this dissertation aims to answer the following research questions regarding the dissemination process of PAS:  1. Do cognitive factors and satisfaction with current practice determine prac-tice nurses’ intention to adopt PAS? 2. Do cognitive factors and involvement in the trial determine practice nurses’ intention to implement PAS?  
Reach For an intervention to have an impact on public health, it is not only required that practice nurses adopt and implement the intervention, but also that the interven-tion reaches smokers eligible to take part in the programme. However, the recruit-ment of smokers for participation in smoking cessation trials in a primary care setting is challenging and participation rates are often low (Gilbert et al., 2012). Previously, both active and passive recruitment methods employed in primary care have been shown to be relatively successful in reaching smokers, including smokers with a low socio-economic status, for participation in a smoking cessation interven-tion (Hoving et al., 2007a). Recruitment using relatively more proactive methods has, however, been suggested to be most successful (Gilbert et al., 2012, Hoving et al., 2007a).   As the Internet is becoming an increasingly popular medium for delivering health behaviour change programmes, it is important to investigate the effective-ness of recruitment strategies other than those employable in a health care setting. Although the Internet is able to reach large amounts of people (Griffiths et al., 2006), it is not yet clear whether all segments of the smoking population, such as smokers with a low socio-economic status who are often hard to reach, can be suc-cessfully reached through this medium (Brouwer et al., 2010, Lorence and Park, 2008, van Dijk, 2003).   To recruit smokers for participation in the two RCTs conducted to investigate the effectiveness of the PAS interventions, two different recruitment strategies were used. For participation in the first RCT, practice nurses working in Dutch gen-
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eral practices both passively and actively recruited smokers from their patient population. For participation in the second RCT, recruitment of smokers took place via mass media channels, such as regional newspapers, advertisements, an online social network website (Hyves) and online smoking cessation forums. This allowed us to investigate whether recruitment via general practices and recruitment via (online) mass media resulted in different samples of smokers willing to participate in an Internet-based multiple computer-tailored smoking cessation programme, with regard to size and demographic characteristics. In addition, it enabled us to determine whether the choice for a particular recruitment strategy had an influence on participants’ retention rates. This is especially relevant since web-based inter-ventions are known to often suffer from high levels of attrition (Blankers et al., 2010, Eysenbach, 2005, McKay et al., 2008, Shahab and McEwen, 2009, Webb, 2009, West et al., 2005), which negatively influences these interventions’ potential effects on behaviour (Krebs et al., 2010). Therefore, the present dissertation aims to an-swer the following research questions regarding the reach of PAS amongst the tar-get population and its subsequent effect on retention and success rates:  1. Do recruitment via general practices and recruitment via (online) mass media result in a significantly different number and type of Dutch adult smokers participating in an Internet-based multiple tailored smoking cessa-tion intervention? 2. Do significant differences exist in retention rates between these two differ-ently recruited samples of smokers? 3. Do significant differences exist in quitting behaviour between these two differently recruited samples of smokers?  MOTIVATION A positive motivation to quit is considered a necessary prerequisite for smokers to actually quit smoking (Hyland et al., 2006, Norman et al., 1999, Vangeli et al., 2011). As a consequence, several previous studies investigating the effectiveness of smok-ing cessation interventions have only considered smokers eligible to participate when they were motivated to quit smoking within a relatively short period of time (e.g. Hoving, 2007, Te Poel et al., 2009). Nonetheless, not all smokers who partici-pated in these interventions undertook an attempt to quit smoking. This might be explained by perceived barriers to quit smoking and to maintain smoking absti-nence, contributing to the intention-behaviour gap described by several theorists (e.g. Armitage and Conner, 2001, De Vries et al., 2003, Godin and Kok, 1996). Yet, another explanation could be that frequently used measures of motivation repre-sent an overestimation of the percentage of smokers genuinely motivated to quit. This latter possibility emphasizes that to inform the development of future smoking 
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cessation intervention strategies and to ultimately be able to increase smoking abstinence rates, a further understanding of smokers’ motivation to quit is war-ranted. Currently, multiple theoretical perspectives on motivation exist. Those most often used in contemporary research are described in the following; 1) motivation as a continuous measure of intention; 2) extrinsic versus intrinsic motivation; and 3) motivation subdivided into stages based on the time period within the person intends to change. 
Motivation as intention The ICM (De Vries et al., 2003) as well as other socio-cognitive theories (e.g. the TPB (Ajzen, 1985)), have incorporated intention as the most proximal predictor of behaviour. To date, a great amount of evidence has been gathered for intention being the most important predictor of behaviour change in general (Armitage and Conner, 2001, Godin and Kok, 1996) and of smoking cessation behaviour in particu-lar (Armitage and Conner, 2001, Hyland et al., 2006, Norman et al., 1999). However, a significant part of the variation in (non-)smoking behaviour remains unexplained by intention (Armitage and Conner, 2001, Godin and Kok, 1996). For example, while about 75% of the Dutch adult smokers expresses an intention to ever quit smoking, only a minority of them actually make a quit attempt and only few do so success-fully (STIVORO, 2010). A potential reason for this gap between intention and behav-iour might be that the percentage of smokers said to express an intention to quit smoking represents an overestimation of the percentage of smokers genuinely motivated to quit. As several countries, such as Great Britain, Ireland and the Neth-erlands, have adopted a national smoking ban in public places, public norms are shifting towards non-smoking (Orbell et al., 2009). This may yield smokers to be-lieve that they ought to quit smoking, even though they might not want to, resulting in an overestimation of the percentage of smokers motivated to quit. As this might lead to a misunderstanding of the effectiveness of smoking cessation interventions, it may be relevant to make a distinction between different types of motivation, including intention.  
Extrinsic and intrinsic motivation An example of a theory of motivation that distinguishes between different types of motivation is Self-Determination Theory (SDT) (Ryan and Deci, 2000). This theory makes a distinction between relatively controlled or extrinsic types of motivation and more autonomous or intrinsic motivation. According to SDT, intrinsically moti-vated behaviours are considered to be driven by the desire to achieve rewards that are internal to the person (e.g. one’s health), while extrinsically motivated behav-iours are thought to be in response to external rewards, punishments or social ex-pectations (e.g. money or social pressure) (Deci and Ryan, 1988). Previous research has found support for this distinction by showing that smokers’ reasons to quit could indeed be subdivided into two types of intrinsic reasons, i.e. concerns about 
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health and a desire for self-control, and two types of extrinsic reasons, i.e. immedi-ate reinforcement and social influence (Curry et al., 1990, Curry et al., 1997). Both extrinsic and intrinsic motivation have been found to be able to initiate attempts to quit smoking (Ryan and Deci, 2000). When it concerns actual smoking cessation and the maintenance of non-smoking, however, smokers with higher levels of in-trinsic relative to extrinsic motivation have been shown to be more likely to be successful (Curry et al., 1990, Williams et al., 2006b).   The distinction between extrinsic and intrinsic motivation is in congruence with the suggestion from SCT (Bandura, 1991) that behaviour can be influenced both by intrinsic and by extrinsic anticipated incentives or disincentives and with the terminology used in the ICM (De Vries et al., 2003), describing that behavioural pros and cons can be perceived as intrinsic or extrinsic to the person. Another view similar to SDT’s perspective on motivation can be derived from PRIME theory of motivation (West and Hardy, 2006). This theory distinguishes ‘motives/desires’ (feelings of want and need relating to an imagined future) from ‘evaluations’ (be-liefs about what is good or bad) and ‘plans’ (intentions regarding future actions) (West, 2009, West and Hardy, 2006). The distinction between motives/desires and evaluations is in congruence with SDT (Deci and Ryan, 2008); while a desire to quit smoking might be considered a form of intrinsic motivation, beliefs about duty to quit can be considered extrinsic types of motivation. Whereas SDT does not specifi-cally address how intention is associated with either intrinsic or extrinsic motiva-tion, PRIME theory predicts that intention would only influence quitting behaviour if accompanied by a desire, or intrinsic motivation, to quit smoking (West, 2009, West and Hardy, 2006). Similarly, this theory hypothesizes that duty is not an inde-pendent predictor of quitting behaviour, but would influence quitting behaviour only in combination with a desire to quit (West, 2009, West and Hardy, 2006). These hypotheses are in contradiction with earlier suggestions that intention is the most important predictor of smoking cessation (Armitage and Conner, 2001, Hyland et al., 2006, Norman et al., 1999) and with the suggestion from SDT that both extrinsic and intrinsic motivation are able to initiate behaviour change (Ryan and Deci, 2000). Disentangling the roles played by these different types of motiva-tion (i.e. desire, duty and intention) in predicting smoking cessation behaviour would be useful in identifying optimal markers of motivation and in ultimately designing more effective interventions to promote quitting behaviour. To date, there appears to be no research differentiating these three aspects of motivation. This dissertation aims to contribute to filling this gap in the literature by answering the following research questions: 
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 1. What is the prevalence of desire, duty and intention to quit smoking? 2. Do desire, duty and intention independently predict attempts to quit smok-ing? 3. What is the predictive value of each potential combination of these three types of motivation?  
Stages of motivation As described earlier, a smoker’s motivation to quit smoking can also be measured based on the time period within the person intends to change his or her behaviour using a so-called stage algorithm. Examples of stage algorithms are the stages of change algorithm used in the TTM (Prochaska and DiClemente, 1983, Prochaska et al., 1997) and the ICM (De Vries et al., 2003), or the stages of behavioural change as suggested by the Health Action Process Approach (HAPA) (Schwarzer, 2004) or the Precaution Adoption Process Model (PAPM) (Weinstein and Sandman, 2002). In general, stage theories of health behaviour change assume that people within the same stage face the same barriers and facilitators to change, while people in differ-ent stages are confronted with different barriers and facilitators (Weinstein et al., 1998). As a consequence, if progress through the stages is to occur health educators should adapt their messages to the determinants of behaviour change relevant to the stage an individual is in (Norman et al., 2000, Weinstein et al., 1998). Previous research has found support for the idea that people in different stages or motiva-tional phases may profit from different types of information (de Vries and Mudde, 1998, De Vries et al., 1998, Dijkstra et al., 2006). Besides, a number of stage-based smoking cessation programmes have previously been developed and proven effec-tive (Dijkstra et al., 1998b, Prochaska et al., 2008, Erol and Erdogan, 2008, Meyer et al., 2008, Dijkstra et al., 2006).   Despite the support in favour of a stage-based approach, several theorists have questioned the viability of the stages of change as the underlying conceptuali-zation of health promotion interventions (Heather, 1991, Sutton, 2001, Littel and Girvin, 2002, de Vet et al., 2007, West, 2005, Bandura, 1998). Main criticism on staging algorithms in general is that the differentiation between stages is based on arbitrary time periods (Sutton, 2001, West, 2005, Bandura, 1998). For instance, a smoker is in the preparation stage if he is planning to stop smoking within the next 30 days, while this same smoker would be in the contemplation stage when report-ing to plan to quit within 31 days' time (Sutton, 2001). Doubt exist in particular concerning the validity of the contemplation stage of change, consisting of those intending to quit within six months but not within one month. This stage has been suggested to be rather unstable (Velicer et al., 1999) and heterogeneous and to encompass a mixture of smokers who would be classified as moderate to high in 
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motivation to quit by alternative measures of motivation (Herzog, 2008). As also suggested by other theorists, this might indicate that the contemplation stage of change may not be a genuine stage (West, 2005, Herzog, 2008, Sutton, 2001, Bandura, 1998) and is in fact not different from other stages of change, or that this stage is too comprehensive.  The idea that subtypes exist within the contemplation stage has been explored in three earlier studies (Anatchkova et al., 2005, Norman et al., 2000, Velicer et al., 1995). In all these studies, four subtypes within contemplation were identified: the Classic contemplator (with above average scores on both the pros and cons of smoking, resulting in a cognitive conflict, and high scores on the perceived tempta-tions to smoke), the Early contemplator (with a profile corresponding to precon-templation; scoring higher on the pros than on the cons of smoking and perceiving average temptations to smoke), the Progressing contemplator (with a profile corre-sponding to preparation; with the cons outweighing the pros of smoking, and still perceiving average temptations to smoke) and a subtype demonstrating a lack of concern regarding both pros and cons and situational temptations, labelled Disen-gaged (scoring slightly below or above average on all scales). However, these previ-ous studies clustered respondents based on the pros and cons of smoking and per-ceived temptations to smoke. According to Ajzen’s compatibility principle (Ajzen, 1988), a more accurate cluster solution could be expected to be identified when using clustering variables that are measured in a similar manner as the target be-haviour (i.e. quitting smoking). Therefore, to further explore the idea that subtypes exist within the contemplation stage of change, the present dissertation aims to answer the following research questions:  1. Can subtypes of smokers in contemplation be identified based on quitting-related variables (i.e. the pros and cons of quitting and self-efficacy to quit)? 2. Do subtypes of smokers differ with regard to other baseline variables? 3. Are subtypes predictive of smoking abstinence and stage transition six months after baseline?  AIMS OF THE DISSERTATION The present dissertation aims to answer eight major research questions, covering the more specific research questions described in the preceding sections. These eight research questions can be clustered around three major subjects: the evalua-tion of PAS, the dissemination of PAS and the construct of motivation. 
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Evaluation The first three research questions to be answered in the present dissertation con-cern the evaluation of the two PAS interventions regarding their effectiveness, cost-effectiveness and cost-utility: 1. What is the effect of an Internet-based multiple computer-tailored smoking cessation programme on smoking abstinence when compared to a no interven-tion control group among a general population sample of smokers? 2. What is the effect of an Internet-based multiple computer-tailored smoking cessation programme combined with and without tailored counselling by a practice nurse on smoking abstinence when compared to care as usual among smokers recruited in a primary care setting? 3. What is the cost-effectiveness and cost-utility of an Internet-based multiple computer-tailored smoking cessation programme combined with and without tailored counselling by a practice nurse among smokers recruited in a primary care setting compared to care as usual and to each other? 
Dissemination The subsequent three research questions aim to contribute to the literature by studying the dissemination of PAS, thereby focussing on the adoption and imple-mentation of the interventions as well as on the interventions’ reach amongst the target population: 4. What are the determinants of practice nurses’ intention to adopt a new smoking cessation intervention? 5. What are the determinants of practice nurses’ intention to implement a new smoking cessation intervention? 6. What is the influence of recruitment strategy on the reach and effect of an Inter-net-based multiple tailored smoking cessation intervention amongst Dutch adult smokers? 
Motivation The last two research questions both aim to contribute to an increased understand-ing of smokers’ motivation to quit: 7. What is the role of desire, duty and intention to quit smoking in predicting quit attempts? 8. Do subtypes exist within the contemplation stage of change? OUTLINE OF THE DISSERTATION Before answering the research questions related to the evaluation of PAS, chapter 2 provides an extensive description of the development of PAS. In chapter 5 the re-sults are described from the RCT which investigated the effectiveness of the Inter-net-based multiple computer-tailored smoking cessation programme among a gen-eral population sample of Dutch adult smokers. Chapter 6 presents the results from 
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the RCT testing the effectiveness of the two PAS interventions when compared with care as usual in the general practice setting. The results from the trial-based eco-nomic evaluation that was conducted to investigate the cost-effectiveness and cost-utility of both PAS interventions when implemented in a primary care setting are described in chapter 7.  The research questions with regard to the dissemination of PAS will be an-swered in chapter 3, 4 and 8. Chapter 3 describes a cross-sectional study among Dutch practice nurses and nurse practitioners that aimed to identify factors associ-ated with their intention to adopt the new smoking cessation intervention PAS. 
Chapter 8 describes the results from a cross-sectional study that investigated the determinants of practice nurses’ intention to implement PAS after a trial period. The influence of recruitment strategy on the reach and (short-term) effect of the Internet-based multiple tailored smoking cessation programme was investigated in the study described in chapter 4. 
 Chapter 9 and 10 aim to answer the research questions formulated with re-gard to the construct of motivation. Chapter 9 describes the results of a longitudinal study which aimed to assess the predictive value of desire, duty and intention to quit, three different aspects of motivation, in predicting attempts to quit smoking among a nationally representative sample of British smokers. Chapter 10 presents the results of a study that aimed to investigate whether subtypes exist within the contemplation stage of change and to compare the subtypes identified with regard to their smoking status and stage of change after six months.  In the final chapter of this dissertation, chapter 11, the results presented in the different chapters are integrated and discussed and their implications for research and practice are described. 
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CHAPTER 2 
The PAS study:  
A randomized controlled trial evaluating the 
effectiveness of a web-based multiple computer- 
tailored smoking cessation programme and tailored 
counselling by practice nurses 

                 Published as: Smit, E.S., de Vries, H., Hoving, C. (2010). The PAS study: A Randomized Controlled Trial evaluating the effectiveness of a web-based multiple tailored smoking cessation programme and tailored counselling by practice nurses, Contemporary Clinical Trials, 31, 251-258. 
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ABSTRACT 
Background PAS (Personal Advice in Stopping smoking) combines two of the most effective smoking cessation interventions: multiple computer tailoring and tailored counselling by a practice nurse in the general practice.  
Methods/design Since May 2009, practice nurses are recruiting smoking patients. Each prac-tice nurse is asked to recruit 15 adult smokers who are willing to quit within 6 months and have access to the Internet. Smokers can sign up for PAS through the PAS website and are then randomized into one of three groups receiving multiple tailoring and counselling (MTC), multiple tailoring (MT) or usual care (UC), respectively. All groups receive questionnaires at baseline, 2 days after a set quit date and at 6 weeks, 6 months and 12 months follow-up. The MT group receives tailored, iterative feedback letters at the first four measurements points. At 12 months follow-up biochemical validation will take place amongst respondents report-ing to have quit. The three groups will be compared with regard to quit attempt rate, point prevalence abstinence and continued abstinence by means of logistic multilevel regression analyses. Linear multilevel regression analyses will be used to compare the three groups regarding smoking related beliefs. 
Discussion The present paper provides an extensive description of the development of PAS and of the design of the study towards its effectiveness. This might provide insight into PAS’ potentially effective working mechanisms. The results concerning effectiveness may contrib-ute to knowledge about the effectiveness of smoking cessation interventions aimed at smok-ing adults. 
Trial registration Dutch Trial Register NTR1351       
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BACKGROUND The smoking of tobacco is the most preventable cause of illness and premature death in the world (USDHHS, 2004, WHO, 2008). To aid smokers to quit success-fully, effective smoking cessation interventions are essential. Computer tailored programmes have shown their efficacy (Borland et al., 2004, Lancaster and Stead, 2005c, Noar et al., 2007): a single tailored intervention resulted in significantly more quit attempts compared to no intervention (Dijkstra et al., 1998a, Hoving, 2007) and the impact of tailored interventions even increased when providing tailored information on more than one occasion (multiple tailoring) (Brug et al., 1998, Dijkstra et al., 1998c). But, outside scientific studies, multiple tailored smok-ing cessation feedback is not yet available to the Dutch general public. A brief smok-ing cessation advice from a general practitioner (GP) also results in a small though significant effect on quit rates (Lancaster and Stead, 2005a, Stead et al., 2008). GPs consider smoking cessation activities as part of their work and value these as most important in health promotion (McAvoy et al., 1999). However, they also report a lack of time and skills as barriers in assisting smokers to quit on a larger scale (Hoving et al., 2007b, Yarnall et al., 2003). If GPs can delegate preventive tasks to others within the general practice, time constraints could diminish and the adop-tion of smoking cessation advice will be more likely. One possibility would be to shift our focus from GPs to practice nurses, a relatively new profession in the Neth-erlands. A practice nurse takes over certain tasks of the GP, such as consultation hours with patients having chronic diseases, e.g. diabetes, asthma, or hypertension. The additional value of practice nurses has been recognized, as they increase the quality of care and relieve GPs by providing care and counselling to these specific patient groups (Lamkaddem et al., 2004). In 2007, 62% of all Dutch general prac-tices employed a practice nurse (Hingstman and Kenens, 2007). Although computer tailoring and counselling are two of the few effective smoking cessation interven-tions developed so far (Lancaster and Stead, 2005c), stand-alone interventions are known mostly to have only limited success (Lancaster et al., 2000). Within PAS (Personal Advice in Stopping smoking), multiple computer tailoring and a counsel-ling session with a practice nurse are combined, as the combination of two effective stand-alone interventions can be expected to achieve higher abstinence rates than either of the two alone. Supporting this approach, earlier studies showed that com-bining a single tailored intervention with counselling has an additional effect com-pared with tailoring alone, when aiming at smoking cessation (Curry et al., 1995, Sutton and Gilbert, 2007). This paper aims to thoroughly describe the PAS pro-gramme, its development and the intervention components it consists of, in order to facilitate the discovery of its effective working mechanisms and to make replica-tion possible.  
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METHODS/DESIGN PAS was approved by the Medical Ethics Committee of Maastricht University and the University Hospital Maastricht (MEC 08-3-037; NL22692.068.08), and is regis-tered with the Dutch Trial Register (NTR1351). The approval covers all participat-ing general practices in the study.  
Recruitment of practice nurses From January until March 2009, practice nurses working in general practices in the Netherlands were invited to fill out a short web-based questionnaire concerning the adoption of PAS. They were encouraged to discuss the adoption of PAS with GP(s) and practice nurses they were working with before filling out this questionnaire. Besides aiding in recruitment, this questionnaire also served as a means to assess characteristics of adoptive and non-adoptive practice nurses. Practice nurses who reported to be willing to adopt the intervention or who required more information to make a decision were contacted by telephone in order to be recruited for partici-pation in the effectiveness study. In the first half of 2009, recruited practice nurses were visited by a member of the PAS research team. This visit aimed to explain both study procedures and the PAS counselling protocol and to secure a working rela-tionship with each practice nurse.  
Recruitment of smoking respondents From May 2009 on, practice nurses started recruiting smoking respondents from their practices. Following procedures used in previous experiments (Prochaska et al., 2005, Yarnall et al., 2003), a recruitment period of 6 months is used for each practice nurse to collect smoking participants from their general practice. Each practice nurse is asked to recruit 15 participants for the study (five for each of the study arms). During the PAS research team's visit, practice nurses were instructed on the information to be given to each potential smoking participant before refer-ring them to the PAS website. In addition, a Frequently Asked Questions (FAQ) section is included in the PAS counselling protocol, providing answers to numerous possible questions patients might ask their practice nurse about the study. To fur-ther assist practice nurses in recruiting enough patients, several recruitment mate-rials are made available (e.g. desk displays and PAS business cards).  
Inclusion and exclusion criteria for smokers Respondents can be included in the study when they currently smoke, are moti-vated to quit within 6 months, are 18 years or older and are sufficiently proficient in Dutch. Moreover, they have to have access to the Internet. There are no explicit exclusion criteria. 
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Randomization Interested smokers are directed by their practice nurse to the PAS website (www.persoonlijkstopadvies.nl), where they can sign up for the study with their own username and password. No one but the PAS research team is able to retrieve these passwords. Subsequently, after signing the online informed consent form, participants will be randomly allocated to either the control condition or one of the two experimental conditions. Randomization takes place at respondent level by means of a computer software randomization device. Blinding of respondents and practice nurses is not possible due to recruitment procedures and the requirement that respondents take notice of whether or not they are receiving an intervention. 
Study design Participants are randomly allocated to either the control condition or one of two experimental conditions (Figure 2.1).   

 
Figure 2.1 Flowchart of the randomized controlled trial testing the effectiveness of PAS: multiple tailoring and counselling by practice nurse.  1. Control group (usual care; UC): Respondents receive care as usual from their general practice. They are thus able to receive any method that is usually used in their general practice to aid patients to quit smoking. 2. Multiple tailoring (MT): Respondents receive four personalized feedback letters at different time points.  3. Multiple tailoring and counselling (MTC): Respondents receive three tailored feedback letters, like the MT group, but one letter (the third) is replaced by a counselling session with a practice nurse. Also, the last tailored feedback letter 
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(at 6 months follow-up) is accompanied by a telephone call from the practice nurse involved. 
Questionnaires In all three study groups, respondents are prompted by e-mail to fill in an online questionnaire at five points in time: at baseline, 2 days after the quit date each re-spondent sets at baseline, and then at 6 weeks, 6 months and 12 months after filling out the baseline questionnaire. One reminder is sent by e-mail each time that, one week after receiving the invitation, a respondent has still not filled out the particu-lar questionnaire he or she was invited to complete. Questionnaires are based on the I-Change model (De Vries et al., 2003) and have been tested experimentally among Dutch smoking adults in previous studies (Dijkstra et al., 1996, Dijkstra et al., 1998a, Hoving et al., 2007a). Each questionnaire (except the questionnaire two days after the set quit date) consists of questions concerning smoking behaviour, addiction level, attitude, self-efficacy, social influence, action and coping planning and intention to quit smoking and/or to maintain non-smoking (De Vries et al., 2003). At baseline, respondents are asked to plan a quit date within the upcoming 4 weeks. The questionnaire two days after this quit date only consists of questions concerning smoking behaviour and implemented action and coping plans, as we want to minimize the burden of filling out a questionnaire by smokers who have recently quit. For smokers who have quit at follow-up, measurements, questions and feedback about action plans are skipped, as preparatory plans become redun-dant once the respondent has actually quit. For these respondents, emphasis is laid on coping plans. 
Web-based multiple tailored smoking cessation advice With tailored health communication, the content of the health message is adapted to the specific characteristics of a particular individual with a view to attracting and keeping the individual's attention (de Vries and Brug, 1999, Kreuter et al., 1999). Baseline computerized feedback messages of the present tailoring programme are based on a previously tested effective theory based single computer tailored inter-vention (Dijkstra et al., 1998a). The feedback respondents will receive later on dur-ing the programme is created by the PAS research team. Feedback letters are per-sonalized and based upon the answers provided by respondents in the question-naires, as personalization and feedback are both shown to be working mechanisms of tailoring (Dijkstra, 2005, Dijkstra, 2008). Messages are tailored to several re-spondent characteristics, based on the I-Change model (De Vries et al., 2003): gen-der, cognitive variables (attitude, social influence and self-efficacy), intention to quit smoking, goal and relapse prevention strategies (action and coping plans), and smoking behaviour. Feedback is item based in order to provide more detailed feed-back and to improve personalization of the feedback messages. Moreover, feedback will be iterative, in that the second, third and fourth feedback letters not only con-
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cern the respondent's present state, but also refer to changes (in behaviour, but also in beliefs) made by the respondent compared with earlier measurements. Ques-tions are alternated with feedback in order to improve retention rates. Feedback messages ultimately form a complete feedback letter that is presented to respon-dents after completion of the questionnaire. All feedback letters, except the one two days after the set quit date, are 4–5 pages in length and consist of seven compo-nents:  1. Introduction, including specific behavioural feedback and feedback on the re-spondent's level of intention to quit smoking or to maintain non-smoking.  2. Feedback on the advantages (pros) and disadvantages (cons) of smoking and quitting smoking. Feedback is given on the respondent's scores on 12 items measuring the pros and cons of smoking. 3. Feedback on the respondent's perceived social influence (perceived social norms, social modelling and social support).  4. Feedback on level of self-efficacy not to smoke in potentially difficult situations, varying from not smoking when just having had dinner to not smoking when be-ing offered a cigarette.  5. Feedback on action plans on the extent to which respondents are planning to undertake specific actions (e.g. telling others about one's quit attempt) while preparing their quit attempt. 6. Feedback on how to deal with difficult situations (coping plans). For the same situations as included in the questions on self-efficacy, respondents can choose to formulate a specific plan in order not to smoke when these situations occur. Respondents are asked to formulate these plans in the form of if–then state-ments, as these have proven to be successful in significantly reducing long-term relapse to smoking (van Osch et al., 2008). 7. Ending, in which the PAS research team wishes each respondent good luck dur-ing their quit attempt/maintaining their non-smoking behaviour.   The feedback letter respondents receive 2 days after the quit date they set at base-line consists of only one page as this feedback letter is based on a shorter question-naire. This feedback provides respondents with relapse prevention strategies, as recent studies show that 70–80% of ex-smokers relapse within 3 months time (Hoving et al., 2006b). Respondents can access their personal feedback in three ways: it is directly made available online, feedback letters are sent to the respon-dent by email and they can be printed. The computer tailoring programme was pilot tested among both researchers specialized in smoking cessation research and among our target population of current smokers (Damoiseaux and van der Molen, 1998). Researchers were consulted for their expertise in translating theoretical concepts into questions, whereas smokers were asked about several characteristics of the questions and tailored feedback letters (e.g. Do you understand what is meant by each question?; Do you perceive the advice given as interesting?; Do you think the feedback messages are annoying?). The results from this pilot test indi-
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cated, among other things, that the questions were understandable and easy to answer and that the feedback given was clear and perceived as personally relevant. However, some minor technical changes had to be made in the tailoring programme (e.g. some people received feedback not completely matching their answers to the questions).  An example of a tailored feedback message is provided in appendix 1. 
Tailored counselling by practice nurses After receiving the first tailored feedback, respondents in the MTC group are prompted to schedule a counselling meeting with their practice nurse within 6-8 weeks. As shown in figure 2.1, the MTC group receives this counselling session at the same time as respondents in the MT group receive their third tailored feedback letter. Practice nurses are provided with a summary of the answers MTC respon-dents gave in the questionnaire at 6-week follow-up. The PAS counselling protocol and this summary together provide a framework for the counselling session. To assist practice nurses in guiding counselling sessions, a counselling protocol has been developed. This protocol is based on interviews held with practice nurses (N=16), to gain insight into their expectations and desires concerning the content and structure of such a counselling protocol. The final PAS counselling protocol consists of three main chapters guiding counselling sessions with three different types of patients: smokers who have quit, smokers who have quit but relapsed, and smokers who have not quit yet. For these three types of patients, different issues are to be discussed during the counselling session, but the structure of all sessions is the same. A pilot test has been conducted among practice nurses and smoking cessation counselling experts and has been modified based on their feedback. Both the content and structure of the different counselling sessions are visually dis-played in figure 2.2. After each counselling session, practice nurses are asked to fill out a checklist, so that we can monitor what has been discussed in each session and investigate whether the PAS counselling protocol was used correctly. These check-lists may be used by practice nurses during counselling sessions as a mnemonic device to prevent oversight. Practice nurses can return the checklists either by mail or e-mail. Pre-addressed and pre-paid envelopes have been included in the protocol for the practice nurses to return the checklists by mail. Moreover, general informa-tion about PAS and about the study being conducted, advice on how to recruit smoking patients for the study, a section with frequently asked questions and the PAS research team's contact information are also included in the counselling proto-col. In addition, we provide practice nurses with a PAS CDROM. The CD-ROM visu-ally supports the counselling protocol.  
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Figure 2.2 Flowchart of the three different types of counselling sessions by practice nurses.  Besides information about PAS, the CD-ROM also provides short exemplary videos presenting different types of smokers/ quitters a practice nurse may encounter in the general practice.  
Biochemical validation When conducting intervention studies, biochemical validation is warranted to test whether self-reported behaviour is accurate (Patrick et al., 1994). Mostly used is the cotinine assessment, as it is accurate and sample collection is simple: a sample of saliva can be collected with a swab stick. Practice nurses will be responsible for conducting cotinine tests in their general practice. As this test has to be undergone 4 days after filling out the last questionnaire at 12 months follow-up, the PAS re-search time will provide practice nurses with a sufficient number of cotinine tests beforehand. Once the respondent has filled out the twelve months follow-up ques-tionnaires and indicated that he or she has quit smoking, the practice nurse will be instructed to invite the participant for a voluntary appointment to conduct the co-tinine test. If respondents refuse to undergo the test, practice nurses are instructed to ask for their main reason for refusing. After the saliva is collected with a swab stick, it should be applied to a test strip, on which the test result will appear within 20 min. Results can be either negative (no cotinine measurable) or positive (co-tinine detected in the saliva). Practice nurses will register test results for each pa-tient and report the findings to the PAS research team both by e-mail and regular mail. After having combined the results with data previously gathered for the par-ticular respondent, the saliva sample will be destroyed. 
Cohort retention To retain participating practice nurses, a range of strategies is used. Some of these are targeted, for instance calling them regularly to investigate their progress in 
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recruiting patients and to discuss possibilities for improvement, and sending choco-late telegrams to each practice nurse who has recruited their first five smoking patients. Other strategies are more general, like sending newsletters outlining study progress and practice nurses’ and patients’ experiences with PAS. To retain respon-dents participating in the smoking cessation programme, each respondent will get a 10 Euro voucher after filling in the last questionnaire. This is mentioned at the be-ginning of each questionnaire in order to keep participants motivated to complete their participation in our study.  
Outcome measures The primary outcome measure is prolonged abstinence. Prolonged abstinence is defined as not having smoked since filling in the baseline questionnaire, taking into account a grace period of 4 weeks (0=no; 1=yes). A grace period is considered the initial period directly after the intervention delivery, in which quitting and re-initiating smoking behaviour will not be counted as such (Hughes et al., 2003, West et al., 2005).  
Secondary outcome measures Secondary outcome measures are having made a serious quit attempt (at least 24 h of abstinence) since the previous measurement point (0=no; 1=yes), 24-hour point prevalence abstinence (having refrained from smoking during the last 24 hours; 0=no; 1=yes), 7-day point prevalence abstinence (having refrained from smoking during the last 7 days; 0=no; 1=yes), continued abstinence (having refrained from smoking since the previous measurement point; 0=no; 1=yes) and changes in over-all tobacco consumption, intention to quit smoking and/or to maintain non-smoking, attitude, self-efficacy and social influence. 
 Overall tobacco consumption is measured using five open-ended questions regarding the quantity of cigarettes, shag, cigars, cigarillos and pipes respectively, smoked per day. The answers to these five questions are then converted into one overall score (in number of cigarettes) representing tobacco consumption.  Intention to quit smoking is measured by one item asking the respondent whether or not he or she is intending to quit smoking, on a 7-point Likert scale (1=very surely not; 7=very surely yes). This question is only asked when respon-dents indicate that they still smoke.  Intention to maintain non-smoking is measured by one item asking the respon-dent whether or not he or she is intending to maintain non-smoking, also on a 7-point Likert scale ranging from1=very surely not, to 7=very surely yes. This ques-tion is only asked when respondents have quit smoking.   Attitude is measured by twelve items, with which a respondent can agree or disagree, measured on a 5-point Likert scale (e.g. When I do not smoke, my condi-tion will improve; 1=no, does not improve; 2=do not know; 3=yes, will improve a bit; 4=yes, will improve; 5=yes, will improve a lot; When I do not smoke, it is harder 
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for me to relax; 1=no, it is not harder to relax; 2=do not know; 3=yes, it is a bit harder to relax; 4=yes, it is harder to relax; 5=yes, it is a lot harder to relax).  Self-efficacy is measured by nine items measured on a 5-point Likert scale (e.g. Do you think you will manage not to smoke when taking a break or when you are being offered a cigarette?; 1=surely not; 2=probably not; 3=maybe yes, maybe no; 4=probably yes; 5=surely yes).   Social influence is measured by nine items: three items measuring social norms (e.g. My partner…; 1=thinks that I should not smoke; 2=probably thinks that I should not smoke; 3=neutral/do not know; 4=probably thinks I should smoke; 5=thinks that I should smoke; 9=not applicable), three items measuring social sup-port (e.g. My children support my not smoking; 1=no, my children do not support me; 2=do not know; 3=yes, my children support me a little; 4=yes, my children support me; 5=yes, my children support me a lot; 9=not applicable) and three items measuring social modelling (e.g. How many of your friends smoke?; 1=none of them; 2=the minority; 3=half of them; 4=the majority; 5=all of them; 9=not applica-ble). All three constructs take into account the respondent's partner, children and friends. 
Statistical analyses 

Sample size and power We expect 10% point prevalence abstinence in the control condition (Dijkstra et al., 1998a, Hoving et al., 2010). Power estimations are based on the ability to detect differences of 10% with a power of .95 and p-value of .05. We estimate that the multiple tailoring intervention will lead to 20% and the combination with counsel-ling to 30% point prevalence abstinence. To be able to detect this difference signifi-cantly, almost 300 respondents per intervention arm are necessary at the end of the trial (900 respondents in total) . Including 20% attrition over the trial period, 1100 respondents need to be recruited. As we expect an additional attrition of 20% in the multiple tailoring and counselling arm (as some respondents randomized in this arm might refuse to or do not show up), we aim to include around 1200 respon-dents in the study; 400 respondents in each of the study arms. As practice nurses will be recruiting 15 participants each, we have recruited 80 practice nurses. Given the high response rates in previous studies, the number of smoking participants and the number of practice nurses to be recruited are reasonable. 
Analysis As we randomize smoking patients within their general practices, to assess the effect of PAS on both main and secondary outcome parameters, multilevel analyses will be used. Conducting multilevel analyses will enable us to correct for the effect different practice nurses and/or general practices may have on the outcomes measured at patient level. As our main outcome parameters are dichotomous vari-ables, logistic multilevel regression analyses will be conducted when it concerns these outcome measures. To assess the effect of PAS on secondary outcome meas-
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ures, linear multilevel regression analyses will be conducted, as these are continu-ous variables. Intention-to-treat (ITT) analysis will be conducted as well as com-plete case analysis. Results will be corrected for baseline variables (e.g. demograph-ics, attitude, intention and smoking behaviour) by adding these variables to the multilevel model. Moreover, the likelihood of chance findings will be considered and if needed, Bonferonni corrections will be applied. Subgroup analyses will be conducted to analyze differences in the importance of the predictors in gender and SES (socioeconomic status) subgroups, also using multilevel analyses. These will be corrected for baseline variables (demographics, cognitions, intention and behav-iour) by means of ANOVA. Bonferonni corrections will be applied if necessary. Data will be analyzed using Mplus version 5. 
Additional studies In addition to the effect study extensively described in this paper, three other stud-ies will be conducted regarding PAS, which will be described briefly.  Process evaluation A process evaluation will be conducted among respondents, practice nurses and GPs to assess their respective experiences with PAS. In addi-tion, this study will aim at identifying potential alterations that would improve the implementation of PAS. For respondents, questions about the intervention received will be added to the questionnaire they receive at 12-months follow-up. Practice nurses and GPs will be invited to fill in a process evaluation questionnaire included in the debriefing letter they receive at the end of the study. 
 Feasibility analysis Among those practice nurses initially labelled as non-adopters, a study will be conducted towards the feasibility of the diffusion of the PAS counselling protocol on a large scale. Additionally, we aim to identify possible improving alterations to the protocol in order to facilitate implementation. Within this study, practice nurses do not need to recruit participants, but are asked to use the PAS protocol for the duration of 3 months. After this period, they will be inter-viewed by telephone concerning their experiences, perceived advantages of the protocol and the difficulties encountered while using it. Moreover, the number of counselled smokers will be assessed. 
 Cost-effectiveness analysis In the end, a study will be conducted to assess the cost-effectiveness of the multiple computer tailoring programme and tailored coun-selling protocol, together entailing PAS. DISCUSSION This paper described the development of PAS and the design of the study testing its effectiveness. PAS aims to evaluate the effectiveness of a web-based multiple tai-lored smoking cessation programme combined with tailored counselling by prac-tice nurses, compared with multiple tailoring alone and both compared with usual care. It is hypothesized that the combination of two effective stand-alone interven-tions will result in higher abstinence rates than either of these two alone. Within 
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PAS the counselling session was provided by practice nurses instead of by GPs, as GPs have often reported a lack of time and skills to help smokers who want to quit (Hoving et al., 2007b, Yarnall et al., 2003). If counselling given by a practice nurse in combination with web-based computer tailoring is as effective, or even more effec-tive, than counselling given by GPs, the GPs’ time constraints could be reduced and practice nurses could permanently adopt the task of providing smoking cessation advice.  
(Potential) strengths of the study The present study had several potential strengths:  
Motivation as an inclusion criterion Only smoking patients are eligible to take part in PAS who are motivated to quit within 6 months. As there is only limited time and manpower available within the present study and as motivating smokers to quit can be very time-consuming when motivation is still low, this has led us to use motivation as an inclusion criterion. This is in accordance with inclusion criteria used in previous studies on the effect of online smoking cessation programme (Hoving, 2007, Te Poel et al., 2009). More-over, smokers unmotivated to quit were not expected to be willing to set a quit date within the near future, one of the key elements of PAS. 
Randomization approach An important strength of our study is the randomization approach, in which alloca-tion is covered and done by an automated computerized process. Randomization is done on the patient level, because of statistical considerations. Moreover, randomi-zation on practice nurse level seemed unfavourable because it is likely that practice nurses who would have been allocated to the control group would have difficulties including and, more importantly, retaining, sufficient patients (Lindstrom et al., 2009). 
Use of checklists and audiotapes All participating practice nurses are given the same instructions on how to use the PAS counselling protocol. However, there is a possibility that not all practice nurses will use the protocol in exactly the same way, due for example to previously existing counselling habits or unfamiliarity with the new protocol. To be able to gain insight into the content of the consultations, all practice nurses are asked to fill out a check-list of each consultation they have according to the PAS protocol. This can be con-sidered in line with the use of intervention cards in a previous study, a strategy proven to be an important predictor of adherence to a minimal-contact smoking cessation intervention (Segaar et al., 2007). Similarly to the so-called intervention cards, the PAS checklists can function not only as a registration system, but also as a schematic summary of the counselling protocol and as a reminder of all topics need-ing to be discussed. In addition, each practice nurse is asked to audiotape one of the 
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PAS counselling sessions, to enable us to get insight into the quality of these ses-sions as well. Together, the checklists and audiotapes can be used to search for factors increasing or diminishing the effectiveness of the intervention. 
(Potential) limitations of the study The present study also had some potential limitations: 
Participant selection A selection bias may limit generalization of the results of this study. Those patients who do not have access to the Internet are excluded from participation, which could result in selection bias. However, in the Netherlands, almost 90% of the population has access to the Internet at home, which is the highest percentage of all countries in the European Union (Centraal Bureau voor de Statistiek, 2009). In addition, prac-tice nurses are provided with a variety of recruitment materials, in order to make participation attractive for as wide a variety of patients as possible. Moreover, se-lective refusal of practice nurses is possible. To limit such bias’ influence on the results and to create a relatively heterogeneous sample of practice nurses, a na-tional sample of practice nurses has been recruited. 
Sample size calculation The sample size needed was calculated on the base of a Chi-square analysis, while for the main analyses regression analyses will be used. However, sample size calcu-lations based on Chi-square analysis often overestimate the sample size needed, even though this will be (partly) undone by the multilevel structure of this study. 
Randomization on patient level Randomization on patient level could lead to contamination bias, as it is possible that practice nurses have consultations according the PAS protocol with patients from the MT or UC group. To minimize such bias, clear instructions to only use PAS intervention materials in the MTC group are given to each practice nurse before they start recruiting patients. When notifying practice nurses of a new patient par-ticipating in PAS, the group to which this patient has been allocated and what this implies for the care he or she should receive are indicated. CONCLUSION This extensive description of the development of PAS is provided in order to offer insight into its potentially effective working mechanisms. The results regarding the effectiveness of PAS, which will be reported in other papers, may contribute to the knowledge about effective elements of smoking cessation interventions aimed at smoking adults and about the possibilities of multiple computer tailoring combined with tailored counselling by practice nurses. 
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CHAPTER 3 
Factors influencing Dutch practice nurses’ intention 
to adopt a new smoking cessation intervention 

                    Published as: Leitlein, L., Smit, E.S., de Vries, H., Hoving, C. (2011). Factors influencingDutch practice nurses’ intention to adopt a new smoking cessation intervention, Journal of Advanced Nursing, in press.  
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ABSTRACT 
Aims This article is a report of a study that aimed to identify factors influencing practice nurses’ and nurse practitioners’ intention to adopt a new smoking cessation intervention. 
Background Although effective smoking cessation interventions exist and practice nurses can offer a considerable resource in advertising patients to quit smoking, due to several reasons the majority of practice nurses do not implement these interventions.  
Methods A cross-sectional study was undertaken among Dutch practice nurses and nurse practitioners working in general practices (n=139) using electronic questionnaires. Data were collected from January until March in 2009. T-tests were used to compare adopters with non-adopters about their predisposing and motivational factors. Logistic regression analyses were conducted to assess the variation in intention explained by these factors. 
Results The majority of practice nurses did not intend to adopt the new intervention (n=85; 61.2%). More practice nurses than nurse practitioners intended to adopt the intervention. Attitude and perceived social norms were found to be positively correlated with the intention to adopt the intervention whereas satisfaction with current smoking cessation activities was found to be negatively correlated. 
Conclusion Important associations were found between profession, attitude, social norms and satisfaction, and the intention to adopt the new smoking cessation intervention. Practice nurses who do not intend to adopt need to be persuaded of the advantages of adopting. Per-ceived social norms need to be restructured and before presenting the intervention to a gen-eral practice current smoking cessation activities should be determined to increase the inter-vention’s compatibility with these current practices.           
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INTRODUCTION Tobacco use is regarded as the most preventable cause of premature death in the world (WHO, 2008). Each year 5.4 million people die from the consequences of smoking, nevertheless, more than one billion people in the world continue using tobacco (WHO, 2008).   Although it is the individual smoker’s decision to keep smoking or to quit, health care professionals can help and guide patients with an attempt to quit (Chavannes et al., 2007). In general, it appears to be effective if health care profes-sionals, such as general practitioners and practice nurses, advise patients to stop smoking (van Weel et al., 2005), even brief behavioural counselling is effective in improving healthy behaviour (Fiore, 2000, Lancaster and Stead, 2005b, Steptoe et al., 1999). In the Netherlands the profession of practice nurses was introduced in 2001 as a new health care profession aimed at relieving GPs by taking over tasks such as providing care for the chronically ill (Derckx, 2006). Due to a positive nurse-patient relationship (Shum et al., 2000, van Son et al., 2004) and to the large num-ber of patients with smoking-related illnesses visiting general practices each year (van den Berg et al., 2003), practice nurses can offer a considerable resource in advising patients how to quit smoking.  
Background Although effective smoking cessation interventions exist (Fiore, 2000, Lancaster and Stead, 2005b, Pieterse et al., 2001, Van den Bruel et al., 2004, van Weel et al., 2005), the majority of practice nurses do not carry out these interventions (Chavannes et al., 2007, Eccles et al., 2007, Glasgow et al., 2003, Segaar et al., 2007). Reasons for not implementing smoking cessation interventions in the general prac-tice are negative beliefs about smoking cessation interventions such as the belief that the intervention is not effective (Hall and Marteau, 2007, Hall et al., 2005), consumes too much time (Hall et al., 2005) or interferes with the health care pro-fessional-patient relationship (Chavannes et al., 2007, Coleman et al., 2001). An-other group of impeding factors are structural and practical barriers, including lack of time (Hall and Marteau, 2007, Nagelhout, 2007), lack of finances (Needleman et al., 2006) and lack of social support (Nagelhout, 2007).   In the present study, the I-Change Model (De Vries et al., 2003) was used as a theoretical framework to assess the determinants of the intention to adopt a new smoking cessation intervention. This intervention (PAS, or Personal Advice in Stop-ping smoking) combines a web-based multiple computer tailored smoking cessa-tion programme with a tailored counselling session with a practice nurse (Smit et al., 2010). According to the I-Change model, the intention to adopt PAS is deter-mined by practice nurses’ attitude, their perceived social influence and their self-efficacy. A positive attitude towards smoking cessation interventions in general and towards PAS in particular, is hypothesized to have an positive influence on the in-tention to adopt PAS. Similarly, when the social environment is perceived as posi-
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tive towards the adoption of PAS and, furthermore, when practice nurses feel confi-dent (i.e. have a high self-efficacy) to adopt PAS in their general practice, the inten-tion to adopt PAS will increase. These three motivational factors, in turn, are pre-dicted by several predisposing factors, such as awareness of PAS’ existence and practice nurses’ knowledge about the content of PAS.  Besides these well-investigated factors influencing the adoption of smoking cessation programmes, there is another possible determinant. Past research has reported much about patients’ satisfaction regarding consultations with practice nurses; compliance rises if the patient is satisfied with the consultation (Shum et al., 2000, van Son et al., 2004, Derckx, 2006). There is, however, a shortage of research about practice nurses’ satisfaction with the current smoking cessation activities that they are involved in. Practice nurses’ dissatisfaction with their current situa-tion might improve the chance of adoption of new smoking cessation interventions. Supported by other adoption studies investigating the determinants of adopting a smoking cessation intervention by health care professionals (Bolman et al., 2002a, Hall et al., 2005) and the assumptions of the I-Change model, it can be expected that a practice nurse’s high dissatisfaction with current smoking cessation activities is related to a more positive attitude towards PAS and a higher intention to adopt PAS.  THE STUDY 
Aim  In this study, we aimed to provide insight into which theoretical concepts deter-mined practice nurses’ intention to use PAS in their practice. 
Design A cross-sectional study was carried out. 
Sample/Participants Practice nurses and nurse practitioners working in Dutch general practices were asked to participate in the study. In the Netherlands, practice nurses have an inter-mediate level of vocational education and most often provide care for patients with chronic diseases such as diabetes, asthma, or hypertension (Nederlands Huisartsen Genootschap and Landelijke Huisartsen Vereniging, 2011). Nurse practitioners have a higher vocational educational level and usually have more responsibilities, e.g. preventive care and care for elderly patients (Nederlands Huisartsen Genootschap and Landelijke Huisartsen Vereniging, 2011). Recruitment was conducted through thirteen organizations for practice nurses and/or general practitioners, altogether having a potential reach of at least 1800 practice nurses and over 18.000 general practitioners. According to the organizations’ preferences, a recruitment letter was sent to their members through their website, (electronic) newsletter or personal e-mail correspondence. In addition, members of the research team personally ap-proached practice nurses with previous interest in PAS, a PAS website was devel-
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oped and a Dutch social networking website that includes groups of practice nurses agreed to send a recruitment letter to all its members. After agreeing to participate, all practice nurses were asked to fill out an online questionnaire. Because of the open source character of the questionnaire it was not possible to detect the ques-tionnaire’s response rate, but in total 239 questionnaires were returned. This is compared to the 138 that would have already been sufficient to detect a .5 differ-ence between adopters and non-adopters with regard to their score on the main outcome measure, i.e. their intention to adopt PAS (DSS Research). 
Data collection Data was collected from January until March in 2009. The electronic questionnaire consisted of 67 questions regarding demographic characteristics, satisfaction, atti-tude, social influence, self-efficacy, and intention. Based on a pilot test, it was esti-mated that completing the questionnaire would last 15 minutes. At the start of the online questionnaire, respondents were asked to indicate their profession; respon-dents who were not practice nurses or nurse practitioners were excluded.  
Ethical considerations PAS was approved by the Medical Ethics Committee of Maastricht University and the University Hospital Maastricht (MEC 08-3-037; NL22692.068.08), and is regis-tered with the Dutch Trial Register (NTR1351). 
Data analysis The analyses were conducted with SPSS version 15.0 (SPSS, Chicago, IL, USA). Ef-fects were considered significant when p<.05. Totally, the questionnaire consisted of 67 questions.   First, a missing value analysis was conducted; respondents who had more than 20% missing values were excluded from further analyses.  Respondents were divided in two groups based on their intention to adopt PAS (“Does your general practice intend to participate in the study?”); non-adopters (no, probably not or maybe) and adopters (most probably and yes). T-tests were con-ducted to evaluate differences between adopters and non-adopters on demograph-ics, the three motivational factors attitude, social influence and self-efficacy and satisfaction with current smoking cessation activities.  Logistic regression analysis using the enter method was used to assess which determinants could, in combination, best explain the practice nurses’ intention to adopt PAS. Four blocks were included. The first block consisted of demographic variables to determine which demographics significantly explained the intention to adopt PAS. In the second block, satisfaction was entered in order to examine whether or not this variable could explain the variance in intention to adopt PAS. The third block consisted of demographics, satisfaction and the three intrapersonal determinants; attitude, social influence and self-efficacy. In order to assess whether 
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satisfaction might moderate the relationship between attitude and intention, an interaction term was added in the fourth block. 
Validity and reliability Demographics were measured by 14 items. With regard to the general practice these variables included location, practice setting (rural, semi-urban or urban), total amount of registered patients and total number of GPs, practice nurses and assistants working in the general practice. Additional individual characteristics assessed were workload, years of experience working as a practice nurse, years working in the current general practice, age, gender, smoking status (non-smoker or smoker) and years of experience in giving smoking cessation advice.  Respondents were also asked about their satisfaction with current smoking cessation activities. This was measured by four questions ranging from 1 (totally disagree) to 5 (totally agree), which together formed one factor (α=0.86).  Attitude was measured by 12 questions using a five-point Likert scale ranging from 1 (totally disagree) to 5 (totally agree). Factor analyses and reliability analyses revealed two subscales. The first subscale, attitude towards smoking cessation interventions in general (α=0.96), consisted of three questions. The second subscale measured the attitude towards PAS (α=0.86) and consisted of nine questions.   In order to assess the social influence perceived by practice nurses related to smoking cessation interventions, seven questions were included. Based on factor analyses and past research these questions were divided into subscales consisting of three items measuring social influence with regard to smoking cessation inter-ventions in general (α=0.89), two items on existing social norms with regard to PAS (α=0.82) and two items assessing social support with regard to PAS (α=0.60). Ques-tions measuring the social influence with regard to smoking cessation interventions and social support with regard to PAS were coded from 1 (totally disagree) up to 5 (totally agree). Questions regarding existing social norms concerning PAS ranged from 1 (totally negative) up to 5 (totally positive).   Self-efficacy concerning PAS was evaluated by three questions, which formed one factor (α=0.68) and were ranged from 1 (very unlikely) to 5 (very likely).  One question measured the practice nurses’ intention to participate in the research project regarding the effect of PAS. This dependent variable was assessed on a five-point scale (1=no, 2=probably not, 3=maybe, 4=most probably, 5=yes).  Table 3.1 provides an overview of the concepts measured and provides some examples of the questions included in the questionnaire to measure these concepts. In addition, a description is provided of the (sub)scales formed, together with their relative reliability.  
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RESULTS 
Characteristics of the sample Due to a high number of missing values (> 20%) 81 out of 239 questionnaires were not appropriate to use for further analyses and were thus excluded. Another 17 questionnaires were filled out by other professions than practice nurses or nurse practitioners and were also excluded. Two questionnaires missed an answer to the item regarding the intention to adopt PAS and were excluded from the analyses as well. In total, 100 questionnaires were excluded from further analyses, resulting in a final sample of 139 practice nurses.  Characteristics of the final sample (n=139), also divided in potential adopters (n=54) and non-adopters (n=85), are presented in table 3.2. The majority of re-spondents were female (97.1%) practice nurses with an average age of 44 years (SD=8.18). The mean working experience as a practice nurse or nurse practitioner was four years (SD=2.89) and experience in giving smoking cessation advice three years (SD=2.61). Most of the practice nurses were non-smokers (49.6%) or ex-smokers (48.9%). Respondents reported working in the current general practice for an average of six years (SD=5.92) with an average of 21 hours per week (SD=7.31). The average general practice included four GPs, one practice nurse and five assis-tants and included over 4500 registered patients.  
Differences between adopters and non-adopters There was a significant relationship (p<.05) between the function in the general practice and whether or not respondents intended to adopt PAS. More practice nurses (40.5%) than nurse practitioners (14.3%) indicated to intend to adopt PAS.   Differences regarding demographics, attitudes, social influence, self-efficacy and satisfaction are presented in table 3.2. Adopters presented a significantly more positive attitude and perceived social influence, including social norms and social support, towards PAS than non-adopters. Furthermore, adopters reported signifi-cantly less satisfaction with regard to current smoking cessation activities they were involved in than non-adopters.   No significant differences between potential adopters and non-adopters were observed for demographics regarding the general practice and individual character-istics, attitude and social influence towards smoking cessation interventions in general and self-efficacy towards PAS.  
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Table 3.1 Measures of attitude, social influence, self-efficacy and satisfaction and their reliability  Number of 
items 

 
Example questions 

 
Cronbach’s α 

Attitude    towards smoking cessation interventions in general towards PAS 3  9 “I consider smoking cessation advice to be important” “PAS is an effective smoking cessation intervention” 
0.96  0.86 

Social influence    towards smoking cessation interventions in general 3  “My colleagues consider smoking cessation advice to be important” 
0.89  perceived support to adopt PAS perceived norms to adopt PAS 2 2 “My colleagues will stimulate the use of PAS” “What do you think is your colleague’s attitude towards PAS?” 

0.60 0.82  
Self-efficacy    to use PAS 3 “I can persuade my patients to stop smoking” 0.68 
Satisfaction    with current practices 4 “I am satisfied with the amount of smoking cessation advice we offer” 0.86   
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Table 3.2 Descriptives of practice nurses’ demographics, their attitude, social influence and self-efficacy beliefs and satisfaction with current smoking cessation activities 
 Total Adopters  (54) Non-Adopters(85) T χ2 p 
Number (%) of practice nurses working 
in a … general practice 

    0.90 0.68 Rural 55.00 (39.6) 22.00 (40.7) 33.00 (38.8)    Semi-Urban 24.00 (17.3) 11.00 (20.4) 13.00 (15.3)    Urban 60.00 (43.2) 21.00 (38.9) 39.00 (45.9)    
Mean (SD) number of       Registered patients 5,320.00 (3,252.58) 5,649.00 (3,898.26) 5,107.00 (2,759.58) -0.94  0.35 GPs working in the practice 4.00 (2.30) 4.00 (2.71) 3.00 (2.01) -0.99  0.33 Practice nurses working in the practice 1.00 (1.08) 1.00 (1.23) 1.00 (0.94) -1.42  0.16 Assistants working in the practice 5.00 (3.42) 5.00 (5.44) 4.00 (4.46) -1.50  0.13 
Number (%) of     6.21 0.02 Practice nurses 85.00 (61.2 40.00 (74.1) 45.00 (52.9)    Nurse practitioners 54.00 (38.8) 14.00 (25.9) 40.00 (47.1)    
Number (%) of     2.62 0.16 Males 4.00 (2.9) 0.00 (0.0) 4.00 (4.7)    Females 135.00 (97.1) 54.00 (100.0) 81.00 (95.3)    
Number (%) of     3.89 0.21 Non-smokers 69.00 (49.6) 23.00 (42.6) 46.00 (54.1)    Ex-smokers 68.00 (48.9) 30.00 (55.6) 38.00 (44.7)    Social smokers 1.00 (0.7) 1.00 (1.9) 0.00 (0.0)    Smokers 1.00 (0.7) 0.00 (0.0) 1.00 (1.2)    
Mean (SD) workload in hours/week 21.00 (7.34) 21.00 (7.77) 20.83 (7.09) -0.13  0.90 
Mean (SD) years working       As practice nurse/nurse practitioner 4.00 (2.89) 3.94 (2.69) 4.15 (3.02) 0.42  0.67 In current practice 6.00 (5.92) 5.55 (5.60) 5.90 (6.14) 0.34  0.74 
Mean (SD) years of experience in 
smoking cessation advice 

3.00 (2.61) 2.81 (2.35) 3.20 (2.76) 0.84  0.40 
Mean (SD) age 44.00 (8.18) 42.81 (8.75) 44.05 (7.80) 0.86  0.39 
Mean (SD) attitude (range 1-5)       Towards smoking cessation interventions 4.78 (0.69) 4.69 (0.91) 4.84 (0.51) 1.12  0.27 Towards PAS 3.47 (0.51) 3.81 (0.40) 3.26 (0.45) -7.36  <0.01 

Mean (SD) social influence (range 1-5)       Towards smoking cessation interventions 4.47 (0.84) 4.46 (0.98) 4.78 (0.74) 0.15  0.88 Norms towards PAS 3.97 (0.73) 4.31 (0.70) 3.76 (0.64) -0.71  <0.01 Support towards PAS 2.98 (0.49) 3.11 (0.60) 2.90 (0.38) -2.32  0.02 

Mean (SD) self-efficacy (range 1-5) 3.88 (0.64) 3.99 (0.53) 3.80 (0.69) -1.76  0.08 
Mean (SD) satisfaction (range 1-5) 3.46 (0.89) 3.24 (0.85) 3.60 (0.89) 2.36  0.02 Note: p-values < .05 are marked bold 
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Explanation of intention towards the adoption of PAS  The final model of the logistic regression explained 56.2% of the variance in inten-tion to adopt PAS. Attitude and social norms towards PAS showed to be of signifi-cant positive influence in determining the respondent’s intention to adopt PAS. In relation to the earlier models the significance of profession and satisfaction disap-peared after adding the concepts of attitude, social influence and self-efficacy. In fact, the relation between profession respectively satisfaction and the intention towards the adoption of PAS was mediated by these motivational factors. No sig-nificant results were found for attitude and social influence towards smoking cessa-tion interventions in general, social support towards PAS and self-efficacy. An inter-action between attitude towards PAS and satisfaction with current smoking cessa-tion activities did not significantly determine intention to adopt (OR=6.81; 95% CI=0.93-49.83). Specific information about the logistic regression analysis is shown in table 3.3. 
 

Table 3.3 Logistic regression of determinants of intention to adopt PAS  95% Confidence Interval  Odds Ratio p-value Lower Upper 

Block 1      Profession 2.50 0.04 1.03 6.03 
Block 2     Profession 2.80 0.03 1.11 7.11  Satisfaction 0.51 0.01 0.31 0.84 
Block 3     Profession 1.69 0.42 0.48 5.94 Satisfaction 0.66 0.18 0.36 1.21 Attitude  general 0.48 0.33 0.11 2.06  PAS 100.41 0.00 10.65 947.24 Social influence  general 0.77 0.62 0.27 2.16 PAS norms 4.76 0.00 1.84 12.32  PAS support 1.10 0.91 0.22 5.58 Self-efficacy  

 

 PAS 1.00 0.98 0.32 3.03 Note: p-values < .05 are marked bold. DISCUSSION 
Study limitations This study is subject to some limitations. That is, this study had a cross-sectional design, implying that there was only one measurement per respondent at one point in time (Bouter et al., 2005). Consequently, it was impossible to reach a conclusion 
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about causality and this study needs to be followed up by longitudinal studies. Be-cause of the open character of the online questionnaire, response rates could not be defined and characteristics of non-responders could not be assessed. Furthermore, the study was conducted amongst Dutch practice nurses and nurse practitioners, investigating their intention to adopt an intervention developed and yet available in the Netherlands only. Therefore, some caution is warranted when generalizing the findings from our study to other professions or to practice nurses and nurse practi-tioners working in other countries. Lastly, when dichotomous categories were made for the intention to adopt PAS, the category non-adopters consisted of re-spondents with no intention to adopt PAS and of respondents who were possibly intending to adopt PAS (i.e. who answered maybe when asked whether they in-tended to adopt PAS), resulting in a relatively heterogeneous group of people. Al-though the main objective of the present study was to study the determinants of the intention to adopt PAS, and not of the possible intention to adopt PAS, it could be argued that the group of practice nurses who were possibly intending to adopt PAS could differ from non-adopters (Hoving et al., 2006a). However, our study did not have a sufficient number of respondents to adequately assess the potential differ-ences between non-adopters and those possibly intended to adopt. 
Discussion of results The present study provides important results concerning the association between the intention to adopt the new smoking cessation intervention PAS and its possible determinants. The most important findings were that attitude and social norms towards PAS were positively related to the intention to adopt PAS and that satisfac-tion with current smoking cessation activities was negatively relation to the inten-tion to adopt. No relation was found with self-efficacy. Profession was the only de-mographic characteristic influencing the intention to adopt PAS; more practice nurses than nurse practitioners intended to do so.   A minority of the participating practice nurses and nurse practitioners (39%) reported that they were intending to adopt PAS in the future. Although other stud-ies reported more willingness among general practice staff to adopt a smoking cessation intervention (Applegate et al., 2007, Nagelhout, 2007), these focused on a sample which also included GPs or specialists. It is possible that GPs and specialists show a higher intention to adopt the smoking cessation interventions studied, but then delegated the execution to their staff, including assistants, practice nurses or nurse practitioners. The results presented in this article might therefore be more realistic regarding the feasibility of implementing PAS in Dutch general practice.  The current study used a theoretical framework (the I-Change model) which also functioned as a basis for previous studies regarding the adoption of lifestyle change interventions in Dutch general practices (De Vries et al., 2003, de Vries and Mudde, 1998, Lee, 2004, Nagelhout, 2007). The model seemed to be valid in pre-dicting the intention to adopt a new smoking cessation intervention among Dutch practice nurses as well. Results concerning the main concepts from the I-Change 
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model that were studied, i.e. attitude, social influence and self-efficacy, are de-scribed in detail below.  
Attitude towards PAS Attitude towards PAS was positively related to PAS’ rate of adoption. Previous stud-ies confirmed that a positive view on the smoking cessation intervention deter-mines its rate of adoption among general practice staff (Applegate et al., 2007, Clark et al., 2008, Heyes et al., 2004, Kaner et al., 2007, McEwen and West, 2001, Nagelhout, 2007, Sinclair et al., 2008).  
Self-efficacy to adopt PAS Contrary to other adoption studies (Applegate et al., 2007, Nagelhout, 2007, Sinclair et al., 2008, Wetta-Hall et al., 2005), self-efficacy seemed to have no influence on the intention to adopt PAS. It should be recognised that self-efficacy was only measured with three items. It is possible that the results of this study were different, if there were more items for self-efficacy. Nevertheless, most of the respondents felt confi-dent talking with patients about smoking cessation and persuading them to stop smoking. A possible reason for not finding a significant effect of self-efficacy could be that PAS was developed based on the needs of practice nurses and that PAS’ requirements on practice nurses are not demanding (Smit et al., 2010). Therefore, ideally practice nurses should feel confident in adopting PAS and, as a result, the total sample’s scores on self-efficacy were expected to be high. 
Perceived social influence to adopt PAS Although differences between adopters and non-adopters were found in perceived social norms and social support, only social norms seemed to explain the intention to adopt PAS when other determinants were included in the analysis. Other studies also indicated that important others, such as patients and colleagues, play a crucial role in the adoption process of smoking cessation interventions (Coleman et al., 2001, Hall and Marteau, 2007, Kaner et al., 2007, Nagelhout, 2007, Sinclair et al., 2008). One possible explanation for the non-significance of social support is linked to the high practice nurses’ self-efficacy regarding the adoption of PAS. If practice nurses feel confident with the adoption of PAS, their colleagues’ social support might not be needed. Moreover, in comparison to social support, norms are a more indirect kind of social influence, as they are perceived by persons, but do not auto-matically reflect the truth (Brug et al., 2008). It is possible that negative social norms (“My colleague’s attitude towards PAS is totally negatively”) were perceived by the practice nurses, although the colleagues might have thought positively about PAS. This means that a discrepancy between perceived social norms and the real opinion of their colleagues may have existed. 
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Satisfaction with current smoking cessation activities and the intention to adopt PAS If practice nurses and nurse practitioners were dissatisfied with their involvement in and the quality of current smoking cessation activities, they were more likely to intend to adopt PAS than if they were satisfied. Moreover, the effect of satisfaction with current smoking cessation activities seemed to be mediated by attitude. This finding seemed to be connected to the principles of persuasion. Rossiter et al. (1987) suggest that persuasion intention originates from different intrapersonal motives. Incomplete satisfaction is one of these motives or conditions, which people try to remove (Rossiter and Percy, 1987). Practice nurses who perceived dissatis-faction with their smoking cessation activities might therefore have been more likely to report a higher intention to adopt PAS.  
Conclusion This study has identified a number of determinants which are important in practice nurses’ decisions whether or not to adopt a smoking cessation intervention. It seems that potential adopters of PAS can be characterized as having a more positive attitude towards PAS, as well as experiencing a higher social acceptance concerning the adoption of PAS. The results presented in this paper have several implications for both practice and research.  First of all, practice nurses who did not intend to adopt PAS need to be per-suaded of the advantages of adopting PAS. Therefore, a more positive attitude to-wards PAS should be reached, e.g. by increasing the triability of PAS and by making PAS more visible for practice nurses. This might be realized using other practice nurses or patients reporting positive experiences with PAS. Moreover, it may be necessary to reward general practices more directly if they want to adopt PAS, for example by providing them with financial incentives and study credit. To improve social norms, steps can be taken to identify key players among practice nurses and focus recruitment strategies towards them specifically.   Secondly, further research should aim to examine whether satisfaction influ-ences intention in a direct or indirect way. In the current study, satisfaction seemed to be mediated by attitude. As this study had a cross-sectional design, longitudinal research is needed to determine whether mediation really occurs, what role satis-faction plays when added to the I-Change model and how its relations with other factors in the model are.  Thirdly, although much research has been done on hospital nurses’ or GPs’ attitude, social influence and self-efficacy towards smoking cessation interventions (Bolman et al., 2002a, Johnston et al., 2004, Lambert et al., 2005, McCarty et al., 2001, Sarna et al., 2001, Segaar et al., 2006, Ulbright et al., 2006, Whyte et al., 2006), this is one of the first studies targeting practice nurses. As a result, further research is needed focusing on this specific target group to falsify or verify the results pre-sented.  Lastly, before introducing PAS or similar new smoking cessation interventions into general practices it is important to assess satisfaction with current smoking 
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cessation activities in these practices. When practice nurses are dissatisfied with current activities, new interventions can be developed adapted to practice nurses’ needs with regarding to smoking cessation intervention aids.    
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CHAPTER 4 
Influence of recruitment strategy on the reach and 
effect of a web-based multiple computer-tailored 
smoking cessation intervention amongst Dutch adult 
smokers 

               Published as: Smit, E.S., Hoving, C., Cox, V.C.M., de Vries, H. (2011). Influence of recruitment strategy on the reach and effect of a web-based multiple tailored smoking cessation intervention amongst Dutch adult smoker, Health Education Research, 27(2):191-9. 
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ABSTRACT 
Introduction This study investigated the influence of two different recruitment strategies on the reach and effect of a web-based multiple tailored smoking cessation programme. 
Methods From May 2009 until June 2010, Dutch adult smokers were recruited via mass media or general practices. Those who completed the baseline questionnaire were followed up during six weeks (two follow-ups). Differences between the two samples were assessed re-garding baseline characteristics, retention rates, quit attempts and 24-hour point prevalence abstinence. 
Results Smokers recruited via general practices (N=409) were significantly lower educated, less addicted, more motivated to quit smoking and to maintain non-smoking, more often female and more often suffering from cardiovascular or respiratory diseases than mass media respondents (N=1154). They showed higher retention rates and were more likely to report a quit attempt (64.3 vs. 50.7%) and abstinence (43.3 vs. 33.1%). 
Conclusion More respondents could be recruited via mass media, while general practices respondents showed higher retention rates and were more successful in quitting smoking. The choice for a particular recruitment strategy appeared to determine the number and type of smokers recruited and might consequently influence the intervention’s potential public health impact. 
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INTRODUCTION The smoking of tobacco is the most preventable cause of illness and premature death in the world (USDHHS, 2004, WHO, 2008). To aid smokers to quit success-fully, effective computer tailored smoking cessation programmes have been devel-oped (Lancaster and Stead, 2005c, Noar et al., 2007) that are increasingly delivered online (Webb et al., 2010, Lustria et al., 2009). Using the Internet as a medium for delivering these programmes has clear advantages for both provider and receiver. The Internet enables health promoters to reach a large audience against minimal costs and for participants these programmes are convenient as they can take part at any time their schedule and mood allows it (Griffiths et al., 2006). A recent review showed that smoking cessation interventions delivered through the Internet can indeed be effective (Civljak et al., 2010, Shahab and McEwen, 2009). However, the public health impact of these interventions is not only dependent on their effect, but also on their reach (Velicer and Prochaska, 1999).   Now that the Internet is becoming an increasingly popular medium for deliv-ering health behaviour change programmes, it is important to investigate how re-cruitment and retention rates for web-based interventions can be optimized. Al-though online advertising has been suggested to be able to achieve relatively high recruitment rates (Graham et al., 2008), it is not yet clear whether all segments of the smoking population, such as smokers with a low socio-economic status (Brouwer et al., 2010, Lorence and Park, 2008, van Dijk, 2003), can be successfully reached via the Internet. Previously, recruitment via general practices has been shown to be successful in reaching smokers with a low socio-economic status for participation in a computer tailored smoking cessation intervention (Hoving et al., 2007a), but whether recruitment via (online) mass media is able to match this abil-ity remains yet unknown.  The present study investigated whether recruitment via general practices and recruitment via (online) mass media resulted in different samples of smokers, with regard to size and demographic characteristics, participating in a web-based multi-ple tailored smoking cessation programme. In addition, potential differences be-tween the two samples in retention rates and in smoking behaviour measured after a short follow-up period were examined. METHODS 
Recruitment and procedure From May 2009 until June 2010, smokers aged 18 years or older were recruited to participate in a randomized controlled trial to test the effectiveness of a web-based multiple computer tailored smoking cessation programme. Smokers motivated to quit within six months, able to understand Dutch sufficiently, and with access to the internet were eligible for participation. Two recruitment strategies were used. First, recruitment via 80 practice nurses working in Dutch general practices. All practice nurses were provided with instructions on how to recruit their smoking patients. 
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Desk displays, recruitment letters, recruitment texts for general practices’ websites, business cards, and posters were available and incentives were sent to each prac-tice nurses who had recruited five and ten patients, respectively. On average, €6266,40 was spent on recruitment via general practices (€78,33 per practice). Secondly, recruitment took place via mass media channels, such as regional news-papers, advertisements, an online social network website (Hyves) and online smok-ing cessation forums. In total, €1190 was spent (all on advertising).  After giving informed consent, participants were randomly allocated to either the control condition (i.e. usual care) or an experimental condition. Randomization took place at respondent level and was done by a computer software randomization device.  
Intervention The web-based multiple computer-tailored smoking cessation programme was based on the I-Change model (De Vries et al., 2003)and on a previously developed effective single computer-tailored intervention (Dijkstra et al., 1998a). All respon-dents were prompted by e-mail to fill in an online questionnaire at baseline, two days after a set quit date, and at six-week follow-up. One week after receiving their first invitation, a reminder e-mail was sent to respondents who had not yet filled out the particular follow-up questionnaire. For respondents in the intervention group, questions were interchanged with tailored feedback messages to maintain the respondent’s attention and to improve retention rates. Feedback messages were tailored to several respondent characteristics (De Vries et al., 2003) such as gender, (non-)smoking-related beliefs (i.e. attitude, social influence and self-efficacy), inten-tion to quit smoking, goal and relapse prevention strategies (i.e. action and coping plans), and smoking behaviour. After completion of each questionnaire, feedback messages were combined into a personalized feedback letter. These letters were available for respondents on their computer screen and were sent to them by e-mail. A more extensive description of the intervention components is provided elsewhere (Smit et al., 2010). 
Questionnaire Data collection occurred online. After completing the baseline questionnaire, all respondents were prompted by e-mail to fill in two online follow-up question-naires: two days after the quit date each respondent was asked to set at baseline and at six-week follow-up. Questionnaires were based on the I-Change model (De Vries et al., 2003) and tested experimentally in previous studies among Dutch smoking adults (Dijkstra et al., 1996, Dijkstra et al., 1998a, Hoving et al., 2007a).  
Baseline measurement 

Four demographic variables were measured at baseline: age, gender, educational level and nationality. 
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The occurrence of cardiovascular or respiratory diseases, diabetes or cancer was measured by four dichotomous items, asking whether the respondent suffered from these diseases or not. Whether the respondent was pregnant was measured by one dichotomous item. 
 Addiction level was measured by the abbreviated Fagerström Test for Nicotine Dependence (FTND) (0=not addicted); 10=highly addicted) (Heatherton et al., 1991). 
 Number of previous quit attempts was assessed by asking respondents how often they had tried to quit smoking in the past. 
 Intention to quit smoking was measured by one item asking respondents whether or not they intended to quit smoking (1=definitely not; 7=definitely yes).  Intention to maintain non-smoking was measured by one item asking respon-dents if they intended to maintain non-smoking once quit (1=definitely not; 7=definitely yes). 
Follow-up measurement Two days after their set quit date, respondents were asked whether they had un-dertaken a quit attempt or not. Retention at this first follow-up was defined as still being in the study, measured by whether or not the respondent filled out this fol-low-up questionnaire.  At six-week follow-up, 24-hour point prevalence abstinence was assessed by asking whether the respondent had refrained from smoking during the last 24 hours. Retention was again defined as still being in the study, measured by whether or not the respondent filled out the six-week follow-up questionnaire. 
Analyses Data were analyzed using SPSS 15.0. Baseline differences between the two groups were assessed using Chi-square tests (for categorical variables) and T-tests (for interval variables), including all respondents who initially signed up for the study.  To investigate the influence of recruitment method on retention rates, logistic regression analyses were conducted with retention at the first and second fol-low-up as dependent variables, including all respondents who met inclusion crite-ria. First, we aimed to univariately assess the influence of recruitment method on retention. Therefore, the first model only consisted of recruitment method. Sec-ondly, we investigated whether its influence remained significant after controlling for experimental condition and baseline differences between the samples. In the second model, therefore, experimental condition and baseline differences between the two groups were included as potential covariates. To determine whether the two samples differed with regard to quit attempts and 24-hour point prevalence abstinence, logistic regression analyses were conducted. The first model again only consisted of recruitment method, while in the second model experimental condition and baseline differences between the samples were 
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included as potential covariates. In a third model, interactions between recruitment method and baseline differences between the two samples were included as well. RESULTS 
Differences in recruitment rates and respondent characteristics Via general practices, 409 eligible smokers were recruited, resulting in €15,32 (€6266,40/409) spent per smoker recruited. Via the mass media approach, 1154 smokers were recruited, resulting in €1,03 (€1190/1154) spent per smoker re-cruited. Table 4.1 shows the baseline characteristics of the sample recruited via general practices and the sample recruited via mass media, respectively. Respon-dents recruited via general practices were significantly lower educated and less addicted, and had a higher intention to quit smoking and to maintain non-smoking than their mass media counterparts. The general practice sample consisted of sig-nificantly fewer men and of more respondents reporting a cardiovascular or respi-ratory disease compared with the mass media sample.  Based on these findings, analyses investigating the influence of recruitment method on retention and abstinence rates were controlled not only for experimen-tal condition, but also for gender, educational level, addiction level, intention to quit smoking, intention to maintain non-smoking and for the occurrence of cardiovascu-lar and respiratory diseases. Additionally, with regard to abstinence rates, interac-tion effects between recruitment method and each of the factors mentioned were studied.  
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Table 4.1 Sample characteristics at baseline for the two samples of Dutch adult smokers recruited from May 2009 to June 2010 
 General practice recruitment (N=440) Mass media recruitment (N=1257) t (df) χ2 p-value Mean (SD) age 48.6 (12.8) 47.7 (31.6) .55 (1691) - .583 Percent (N) male 40.2 (177) 48.0 (603) - 7.87 .005 Percent (N) educational level  High  Medium  Low 

 23.0 (101) 44.8 (197) 32.3 (142) 
 32.5 (408) 46.5 (585) 21.0 (264) 

  -   27.34   
.000 

Percent (N) with Dutch nationality 98.0 (431) 97.8 (1229) - .05 .822 Percent (N) with cardiovascular diseases 14.3 (63) 9.0 (113) - 9.85 .002 Percent (N) with respiratory diseases 28.6 (126) 14.6 (184) - 42.48 .000 Percent (N) with diabetes 4.9 3.4 - .67 .41 Percent (N) with cancer 7.1 5.4 - 1.24 .27 Percent (N) pregnant .7 .5 - .10 .76 Mean (SD) FTND score 4.2 (0.8) 5.0 (2.5) -5.64 (1695) - .000 Mean (SD) number of previous quit attempts 3.7 (5.8) 4.7 (16.0) -1.28 (1695) - .200 Mean (SD) intention to quit smoking 6.3 (0.8) 6.2 (0.9) 3.92 (1625) - .000 Mean (SD) intention to maintain non-smoking 6.1 (0.9) 5.9 (1.0) 3.40 (1625) - .001 Note: p-values < .05 are marked bold 
Differences in retention rates Of the 1154 eligible respondents recruited via mass media, 601 (47.8%) were re-tained at the first (two days after their set quit date) and 454 (36.1%) at the second (six weeks after baseline) follow-up. For the sample recruited via general practices (N=409) retention rates were 263 (59.8%) and 210 (47.7%) respectively.   Table 4.2 shows that retention at the first follow-up could significantly be predicted by recruitment method: significantly fewer respondents recruited via mass media than respondents recruited via general practices remained in the sam-ple. However, when controlling for experimental condition and baseline differences between the two samples, the effect of recruitment method became non-significant. The level of addiction, however, appeared to be a significant predictor of retention. That is, respondents who were relatively more addicted to nicotine were less likely to remain in the study than those who were less addicted.  Similar results were found with regard to retention at the second follow-up: significantly fewer respondents remained in the sample when they were recruited 
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via mass media than when they were recruited via their general practice. Again, this effect became non-significant when controlling for experimental condition and baseline differences between the samples, while the level of addiction did signifi-cantly predict retention. Again, respondents who were more addicted to nicotine were less likely to remain in the study than those who were less addicted. In addi-tion, gender and the occurrence of cardiovascular diseases turned out to be signifi-cant predictors of retention at the second follow-up. Female respondents and re-spondents with a cardiovascular disease significantly more often retained in the study than male respondents and respondents without a cardiovascular disease.  
Table 4.2 Predictors of retention at the first (2 days after the set quit date) and second (6 weeks) follow-up in Dutch adult smokers recruited from May 2009 to June 2010 (N=1563)  First follow-up Second follow-up  OR 95% CI OR 95% CI Recruitment methoda 1.62* 1.28-2.04 1.63* 1.30-2.04 Recruitment methoda Experimental groupb Sexc Medium educational leveld High educational leveld Addiction level Intention to quit Intention to maintain non-smoking Cardiovascular diseasese Respiratory diseasese 

1.52 1.19 .86 .98 .72 .93* 1.12 .99 1.31 1.03 

.80-2.90 .94-1.50 .68-1.08 .72-1.34 .52-1.01 .88-.98 .93-1.34 .84-1.16 .88-1.97 .74-1.43 

1.10 .99 .78* 1.07 1.11 .94* .93 1.09 1.80* 1.20 

.59-2.04 .78-1.25 .62-.99 .78-1.47 .79-1.56 .89-.99 .78-1.13 .92-1.28 1.21-2.69 .86-1.68 Note: amass media recruitment is the reference category; bthe control group is the reference category; cfemale respondents are the reference category; da low educational level is the reference category; enot suffering from the disease is the reference category; *p<.05.  
Differences in smoking behaviour: quit attempts and abstinence At first follow-up, 169 (64.3%) respondents within the general practice sample reported having made a quit attempt, while in the mass media sample this percent-age was almost 14% lower (χ2=13.48, p<.001). For every smoker having made a quit attempt, €3,90 (mass media recruitment) and €37,08 (general practice re-cruitment) was spent. Table 4.3 shows that respondents recruited via general prac-tices were more likely to report having made a quit attempt than those recruited via the mass media. However, after controlling for experimental group and baseline differences between the samples this effect became non-significant. Experimental condition, however, was a significant predictor of making a quit attempt: compared to respondents in the control group, respondents in the intervention group were significantly more likely to have made a quit attempt. Addiction level was another significant predictor of quit attempts: respondents who were more addicted to nicotine were less likely to have made a quit attempt than those who were less 
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addicted. Furthermore, a higher intention to quit smoking at baseline significantly predicted whether a quit attempt was made.  At second follow-up, 91 (43.3%) respondents recruited via general practices and 151 (33.1%) respondents recruited via mass media reported having refrained from smoking during the last 24 hours (χ2=6.49, p<.001). For every smoker report-ing 24 hour point prevalence abstinence, €68,86 (general practice recruitment) and €7,88 (mass media recruitment) was spent. Table 4.3 shows that those recruited via general practices were significantly more likely to report being abstinent than those recruited via mass media. However, this effect became non-significant when controlling for experimental group and baseline differences between the samples. Respondents in the intervention group were significantly more likely to report abstinence than respondents in the control group. Moreover, those with a low level of education were more likely to be abstinent than those with a medium level of education. Respondents who were more addicted to nicotine were less likely to be abstinent than those who were less addicted, as were respondents with a respira-tory disease compared with those without such a disease.  Interactions between recruitment method and baseline characteristics were investigated, but none were of significant influence on quit attempts or 24-hour point prevalence abstinence (p>.1) (data not tabulated). 
 
Table 4.3 Predictors of quit attempts and 24-hour point prevalence abstinence (ppa) in Dutch adult smokers recruited from May 2009 to June 2010 (N=1563)  Quit attempts 24-hour ppa  OR 95% CI OR 95% CI Recruitment methoda 1.74* 1.29-2.35 1.55* 1.10-2.16 Recruitment methoda Experimental groupb Sexc Medium educational leveld High educational leveld Addiction level Intention to quit Intention to maintain non-smoking Cardiovascular diseasese Respiratory diseasese 

2.22 1.52* 1.01 1.21 .98 .91* 1.85* 1.07 .62 .87 

.90-5.46 1.08-2.13 .72-1.42 .78-1.87 .60-1.59 .85-.98 1.40-2.45 .85-1.35 .35-1.08 .54-1.40 

2.15 1.97* 1.26 .52* .74 .91* 1.13 1.16 .63 .49* 

.82-5.65 1.31-2.96 .84-1.89 .30-.91 .41-1.33 .83-.99 .81-1.56 .88-1.53 .32-1.21 .26-.92 Note: amass media recruitment is the reference category; bthe control group is the reference category; cfemale respondents are the reference category; da low educational level is the reference category; enot suffering from the disease is the reference category; *p<.05. DISCUSSION 
Main findings The first objective of the present study was to investigate whether smokers re-cruited for participation in a web-based computer tailored smoking cessation pro-gramme using a mass media approach differed from smokers recruited via general practices. Mass media recruitment yielded a significantly larger sample of smokers 
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than recruitment via general practices, while less money was spent per respondent recruited. Respondents recruited via mass media were significantly higher edu-cated, more addicted to nicotine, less motivated to quit smoking and to maintain non-smoking, and suffered less from respiratory and cardiovascular diseases than those recruited via general practices. The first two of these findings are in line with a previous study that found that respondents recruited via the web, which is one of several available mass media, were relatively higher educated and more addicted (Etter and Perneger, 2001a). However, in absolute numbers, more smokers with a low level of education were recruited via mass media than via general practices. This appears to be in contradiction with the idea that online and mass media re-cruitment might not be successful in recruiting smokers with a lower so-cio-economic status (Dalstra et al., 2002, Marmot, 2005). The general practice may thus be the most suitable gateway for recruiting respondents when the target group consists of smokers with a low socio-economic status in particular, but when one’s target group consists of smokers, including but not limited to lower socio-economic status smokers, mass media recruitment might be a better strategy. Etter and Perneger (2001) also found that smokers recruited online were younger and more motivated to quit smoking (Etter and Perneger, 2001a), while we did not find any age differences and respondents recruited via mass media appeared to be less mo-tivated to quit than those recruited via general practices. This latter finding could potentially be explained by selection bias; practice nurses might have invited only those smokers to participate who were, in their opinion, sufficiently motivated to quit. Another difference found between the samples was that more respondents with cardiovascular and respiratory diseases were present amongst those recruited via general practices than amongst those recruited via mass media. An explanation could be that people with such chronic diseases visit their GP more frequently (Schers et al., 2008) than smokers without any noticeable health complaints.   The second objective of our study was to investigate the influence of recruit-ment strategy on retention rates. Although the number of respondents included using a mass media approach was considerably higher, retention rates were signifi-cantly higher in the sample of smokers recruited via general practices. In line with the relatively high rates of attrition found in many web-based interventions (with attrition rates ranging up to 73%) (Blankers et al., 2010, Eysenbach, 2005, McKay et al., 2008, Shahab and McEwen, 2009, Webb, 2009), only 48% of the respondents recruited via the mass media could be retained at the first follow-up, while 36% of them was still in the study at the second follow-up. Within the general practice sample, retention rates were much higher (60% and 48%, respectively). This might be explained by the assumed social bond between smokers and their practice nurse (Shum et al., 2000). As interventions are supposed to have the largest effect on behaviour when fully completed, preventing smokers from dropping out of these programmes is highly relevant. Previously, personal contact with a health profes-sional via e-mail, online or via short message services (SMS) has been shown to be conducive to health behaviour change (Webb et al., 2010) and the involvement of a 
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health professional might also be promising in keeping up retention rates. However, the practice nurses’ involvement within the general practice sample could not pre-vent that in both samples respondents who were relatively more addicted were more likely to discontinue their participation in the intervention. The level of addic-tion has previously been associated with lower success rates (Vangeli et al., 2011, West, 2009). It might thus be that in our study respondents who were relatively more addicted failed to quit smoking and therefore, as is also assumed by the using the recommended intention-to-treat approach (Hughes et al., 2003, Velicer et al., 1992), dropped out of the study.   Thirdly, we investigated the influence of recruitment strategy on success rates. Although less money was spent per smoker making a quit attempt and per smoker reporting to be abstinent within the mass media sample, we showed that respon-dents recruited via general practices were relatively more likely to report having made a quit attempt and being abstinent from smoking than those recruited via the mass media. As previous research already showed the benefits of a health profes-sionals’ involvement in smoking cessation interventions with regard to smoking cessation outcomes (Lancaster and Stead, 2005b, Steptoe et al., 1999, Webb et al., 2010), this may be explained by the involvement of practice nurses in recruiting these smokers. However, in the present study, the effect of recruitment method on quit attempts and abstinence mainly seemed to be caused by the effect of the inter-vention and by baseline differences between the samples.  
Study limitations The study presented is subject to several limitations. First of all, smokers recruited via their general practice had a chance to receive a single tailored counselling ses-sion by a practice nurse as part of the intervention offered. As only 80 out of more than 8000 Dutch general practices (Giesbers, 2008) participated in our study, it was not possible to provide respondents recruited via mass media with the same oppor-tunity. This difference in intervention components might have influenced who agreed to take part in the study and, as a consequence, may have been partially responsible for the differences found in baseline characteristics between the two samples. Retention and success rates, however, were less likely to be affected by the difference in intervention components as the measurement of both retention and success occurred before counselling sessions took place (i.e. after completion of the six-week follow-up questionnaire). Second, it would have been valuable to include multiplicative functions of the intervention’s reach and effect in both samples to determine the intervention’s public health impact, as impact=reach x effect (Abrams et al., 1996, Glasgow et al., 1999, Graham et al., 2008, Velicer and Prochaska, 1999). However, even though we know how many smokers enrolled in the intervention via both recruitment methods, it was unknown how many smokers were invited to participate via each method, thus participation rates (‘reach’) could not be calculated. 
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Conclusions The findings presented suggest that different recruitment strategies attract differ-ent types of smokers for participation in a web-based smoking cessation interven-tion. Recruitment via general practices may attract smokers who are more likely to quit smoking (e.g. less addicted, more motivated to quit and more likely to complete the intervention), while recruitment using a mass media approach may ultimately lead to a larger absolute number of smokers quitting smoking, as more smokers can be reached using this strategy, against much lower cost. As a result, the choice for a particular recruitment strategy is expected to influence the potential public health impact of the intervention. The present study suggest that the net impact of the intervention might potentially be higher in the sample recruited via mass media as much more smokers were recruited using this strategy. As, however, retention rates were significantly higher within the general practice sample, future research needs to investigate whether the net impact of the intervention within this sample would also be greater on the long run.       
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CHAPTER 5 
Effectiveness of a web-based multiple 
computer-tailored smoking cessation programme:  

smokers 

                 Published as: Smit, E.S., de Vries, H., Hoving, C. (2012). The effects of a web-based multiple tailored smoking cessation programme: a randomized controlled trial, Journal of Medical Internet Research, 14(3): e82. 

a randomized controlled trial among Dutch adult 
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ABSTRACT 
Background Distributing a multiple computer-tailored smoking cessation intervention through the Internet has several advantages for both provider and receiver. Most important, a large audience of smokers can be reached while a highly individualized and personal form of feedback can be maintained. However, such a smoking cessation programme has yet to be developed and implemented in the Netherlands. 
Objective To investigate the effects of a Web-based multiple computer-tailored smoking ces-sation programme on smoking cessation outcomes in a sample of Dutch adult smokers. 
Methods Smokers were recruited from December 2009 to June 2010 by advertising our study in the mass media and on the Internet. Those interested and motivated to quit smoking with-in 6 months (N=1123) were randomly assigned to either the experimental (N=552) or control group (N=571). Respondents in the experimental group received the fully automated Web-based smoking cessation programme, while respondents in the control group received no intervention. After 6 weeks and after 6 months, we assessed the effect of the intervention on self-reported 24-hour point prevalence abstinence, 7-day point prevalence abstinence and prolonged abstinence using logistic regression analyses. 
Results Of the 1123 respondents, 449 (40.0%) completed the 6-week follow-up questionnaire and 291 (25.9%) completed the 6-month follow-up questionnaire. We used a negative sce-nario to replace missing values. That is, we considered respondents lost to follow-up to still be smoking. The computer-tailored programme appeared to have significantly increased 24-hour point prevalence abstinence (odds ratio [OR] 1.85; 95% confidence interval [CI] 1.30-2.65), 7-day point prevalence abstinence (OR 2.17; 95% CI 1.44-3.27) and prolonged abstinence (OR 1.99; 95% CI 1.28-3.09) rates reported after 6 weeks. After 6 months, how-ever, no intervention effects could be identified. Results from complete-case analyses were similar. 
Conclusions The results presented suggest that the Web-based computer-tailored smoking cessation programme had a significant effect on abstinence reported after a 6-week period. At the 6-month follow-up, however, no intervention effects could be identified. This might be explained by the replacement of missing values on the primary outcome measures due to attrition using a negative scenario. While results were similar when using a less conservative scenario (i.e. complete-case analyses), the results should still be interpreted with caution. Further research should aim at identifying strategies that will prevent high attrition in the first place and, subsequently to identify the best strategies for dealing with missing data when studies have high attrition rates.  
Trial registration Dutch Trial Register NTR1351; http://www.trialregister.nl/trialreg/admin/rctview.asp?TC=1351 (Archived by WebCite at http://www.webcitation.org/67egSTWrz).  
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INTRODUCTION Worldwide, the smoking of tobacco is the most preventable cause of illness and premature death (WHO, 2008). Therefore, many interventions have been developed aimed at helping smokers to quit. One strategy that has shown both short- and long-term efficacy in changing smoking behaviour is computer-tailoring (Borland et al., 2004, Lancaster and Stead, 2005c, Noar et al., 2007, Strecher, 1999, Dijkstra et al., 1998a, Hoving, 2007). The content of a computer-tailored intervention is adapted to the specific characteristics of a particular individual. This has been shown to attract and keep an individual’s attention (Kreuter et al., 1999, de Vries and Brug, 1999), resulting in more thorough processing of information (Dijkstra, 2005). A single tailored feedback message has already proven to be effective in promoting abstinence from smoking (Te Poel et al., 2009), but when tailored information is provided on multiple occasions the impact of the intervention can be increased even more (Borland et al., 2004, Dijkstra et al., 1998c). In addition, a recent meta-analysis found that dynamically tailored interventions (i.e. iterative assess-ments and feedback) resulted in greater changes in health behaviour than statically tailored interventions (Krebs et al., 2010). As this effect could not be explained solely by the increased number of overall contacts that dynamic tailoring necessi-tates (Krebs et al., 2010), a computer-tailoring approach may be warranted that consists not only of multiple feedback moments but also of feedback messages that are iterative: the feedback that respondents receive later on during the intervention should not only concern the respondent’s present state, but also refer to the changes respondents have made since their enrolment in the programme.  The Internet has been discovered to be a popular gateway for delivering health behaviour change interventions in general (Griffiths et al., 2006) and com-puter-tailored and smoking cessation interventions in particular (Lustria et al., 2009, Shahab and McEwen, 2009). Using the Internet to provide such programmes may have several advantages for both provider and receiver: it is highly accessible (Centraal Bureau voor de Statistiek, 2009, Internet World Stats, 2010), it has the potential to reach a large audience at minimal cost and participants can take part at any time that is most convenient to them. Furthermore, the behavioural feedback given in computer-tailoring programmes can still be highly individualized and per-sonal (Dijkstra and De Vries, 1999). Moreover, smokers might not succeed the first time they try to quit (Hughes et al., 2004) and seeking help online relatively anonymously may prevent them from feelings of failure and embarrassment, nega-tive feelings that have been shown to be related to a higher temptation to smoke (Rabois and Haaga, 2003) and poorer abstinence outcomes (Leventhal et al., 2008).  Although a key element of computer-tailoring is that the intervention materi-als are adapted to specific respondent characteristics, some smokers might benefit more than others from particular smoking cessation interventions. For example, the level of nicotine dependence has previously been suggested to moderate the effec-tiveness of smoking cessation interventions (Fucito et al., 2010). Moreover, a study 



C H A P T E R  5  

 74 

among nicotine patch users identified several participant characteristics moderat-ing the effectiveness of a Web-based computer-tailored intervention (Strecher et al., 2006). It has therefore been recommended, especially with computer-tailored in-terventions using new media technologies such as the Internet, to investigate which participant characteristics are associated with effectiveness (Noar et al., 2007).  As Web-based multiple tailored smoking cessation feedback has not yet been offered to the Dutch general public outside scientific studies, our research group developed a Web-based multiple computer-tailored smoking cessation programme and offered Dutch adult smokers the opportunity to participate in this programme. The present study investigated the effectiveness of this programme on smoking cessation outcomes reported after 6 weeks and 6 months. To imitate a natural situation in which smokers who do not participate in a smoking cessation pro-gramme do not receive the intervention, the control group did not receive any of the intervention’s components. Nevertheless, both the intervention and control group were free to use other smoking cessation aids during the study period. In addition, we investigated whether the effect of the intervention was different for specific subgroups of smokers and whether we could detect a dose-response rela-tionship between the number of feedback messages received and abstinence at the last follow-up. METHODS 
Intervention The Web-based multiple computer-tailored smoking cessation programme was based on a previously developed effective single computer-tailored intervention (Dijkstra et al., 1998a), while the I-Change model served as the theoretical frame-work (De Vries et al., 2003). While filling out the online baseline questionnaire, all respondents were asked to set a quit date within the next 4 weeks. Respondents in both intervention arms were prompted by e-mail to fill in an online follow-up ques-tionnaire 2 days after their set quit date, and after 6 weeks and 6 months. By click-ing on a link provided in this e-mail, respondents could start filling out their next follow-up questionnaire immediately, by logging into the system. One e-mail re-minder was sent each time that, 1 week after receiving the first invitation, a re-spondent had still not filled out the particular questionnaire he or she was invited to complete. While respondents in the control group filled out only the questions, for those in the intervention group questions were directly succeeded by relevant online feedback in order to maintain the respondent’s attention and to improve retention rates. Iterative and item-based feedback messages were tailored to sev-eral respondent characteristics (De Vries et al., 2003): gender, cognitive variables (attitude, social influence and self-efficacy), intention to quit smoking, goal and relapse prevention strategies (action and coping plans), and smoking behaviour. When the questionnaire was completed, feedback messages were combined into one personalized feedback letter. In addition to being able to read the feedback 
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letters on the computer screen, respondents were also sent the feedback letters by e-mail, which allowed for the letters to be printed. The 4-5 page feedback letters respondents received at baseline and after 6 weeks consisted of seven components: (1) introduction, including specific feedback on the respondent’s smoking behav-iour and on his or her intention to quit smoking or to maintain non-smoking; (2) feedback on the respondent’s attitude (perceived advantages [pros] and disadvan-tages [cons]) toward smoking and quitting smoking; (3) feedback on perceived social influence (not) to smoke; (4) feedback on the respondent’s reported self-efficacy to refrain from smoking in specific situations, including suggestions on how to cope with these situations; (5) feedback on the extent to which respondents were planning to undertake specific actions (action plans) while preparing their quit attempt; (6) feedback on how to cope with certain difficult situations (coping plans), including the formulation of personal plans in the shape of if-then state-ments (van Osch et al., 2008); and (7) ending. As we wanted to minimize the burden of filling out a questionnaire by smokers who had recently quit, the feedback letter that respondents received 2 days after the set quit date consisted of only one page, giving feedback on smoking (cessation) behaviour and relapse prevention strate-gies. Figure 5.1 shows an example of exemplary items regarding the pros of smok-ing cessation. Figure 5.2 shows an example of a tailored feedback message.  

 
Figure 5.1 Screenshot of items regarding the pros of smoking cessation    
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Figure 5.2 Screenshot of personal advice regarding the pros of smoking cessation  All respondents in the experimental condition received at least one tailored feed-back letter (i.e. at baseline). At the 6-week follow-up, respondents could have re-ceived at most two tailored feedback letters (i.e. at baseline and 2 days after their set quit date), while at the 6-month follow-up, they could have received a maximum of three tailored feedback letters (i.e. at baseline, 2 days after their set quit date and at the 6-week follow-up). 
Recruitment and procedure The study was approved by the Medical Ethics Committee of Maastricht University and the University Hospital Maastricht (MEC 08-3-037; NL22692.068.08), and is registered with the Dutch Trial Register (NTR1351). A full description of the study protocol is provided elsewhere (Smit et al., 2010).   We recruited adult smokers from December 2009 to June 2010 by advertising our study in the mass media and on the Internet. We sent several press releases to regional newspapers in the Netherlands. Most of these newspapers subsequently mentioned our study on their website, included an item about the project in the print version of their newspaper, or mentioned our study on their local radio sta-tion and/or television channel. We also used a Dutch online social network website (Hyves) and several online smoking cessation forums to disseminate our recruit-ment text. In addition, we advertised our study in a free national newspaper obtain-able at all Dutch train stations and several other public places throughout the Neth-erlands.  We expected after twelve months a 10% point prevalence abstinence rate in the control condition. Based on results from previous projects, we expected the multiple tailoring programme to lead to a 20% point prevalence abstinence rate. To be able to detect this difference significantly (alpha=5%; beta=10%), according to a 2-tailed Fisher exact test, we required 281 respondents per arm at the end of the trial (562 respondents in total) (Faul and Erdfelder, 1992). Allowing for 50% attri-tion over the trial period, we needed to enrol 1124 respondents at baseline.  Interested smokers could sign up for the study on the study website (http://www.persoonlijkstopadvies.nl) and were eligible to participate if they were 18 years of age or older, were motivated to quit smoking within 6 months and had access to the Internet. On the study website, participants were informed that the study was financed by the Dutch Cancer Society and conducted by researchers from 
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Maastricht University in cooperation with the Dutch Expert Center for Tobacco Control (STIVORO). Additionally, the website included information about the objec-tives of the study, the randomization procedure and the incentive provided when respondents completed all questionnaires, i.e. a €10 voucher. Respondents could choose their own username and password and were informed that no one but the research team was able to retrieve these passwords. As respondents had to report their e-mail address when signing up for the study, we could easily flag respondents with multiple identities and remove them from further analyses. After providing online informed consent, participants were randomly assigned to the intervention group or the control group by a computer software randomization device, allocating approximately 50% of all respondents to each group. Blinding of respondents was not possible as they had to take notice of whether they were receiving tailored feedback. 
Measurements All questionnaires used in the present study were previously used and tested among Dutch smoking adults and were self-administered online (Dijkstra et al., 1996, Dijkstra et al., 1998a, Hoving et al., 2010).  
Baseline measurement We measured six demographic variables: age, gender (1=male; 2=female), educa-tional level (1=‘low’: primary school/basic vocational school; 2=‘medium’: secon-dary vocational school/high school degree; 3=‘high’: higher vocational school/college degree/university degree), nationality (1=Dutch; 2=non-Dutch) and the occurrence of cardiovascular and respiratory diseases (1=no; 2=yes).   Exclusion criteria were based on current smoking behaviour and motivation to quit smoking: current smoking behaviour was measured by 1 item asking whether the respondent had smoked during the past 7 days (1=no; 2=yes). Motivation to quit smoking was measured by an adapted version of the Stage of Change algorithm (Prochaska and DiClemente, 1983). We asked respondents to state within what time span they intended to quit smoking (1=not within 6 months; 2=within 6 months; 3=within 1 month; 4=I have quit, but no longer than 6 months; 5=I have quit for longer than 6 months). Respondents who indicated that they had not smoked during the past 7 days, who were not willing to quit within 6 months or who had quit already were excluded from further participation.  We measured overall tobacco consumption using five open-ended questions regarding the number of cigarettes, hand-rolled cigarettes, cigars, cigarillo’s and pipes smoked per day. Subsequently, the answers on these five questions were converted into an overall score for tobacco consumption (expressed as number of cigarettes), whereby 1 hand-rolled cigarette or cigarillo equalled 1 cigarette and 1 cigar equalled 4 cigarettes (Mudde et al., 2006). As no concrete guidelines were available for the number of cigarettes that would equal 1 pipe, we conservatively considered 1 pipe to equal 1 cigarette. 



C H A P T E R  5  

 78 

We measured addiction level by the abbreviated Fagerström Test for Nicotine De-pendence (0=not addicted; 10=highly addicted) (Heatherton et al., 1991).   We assessed the number of past quit attempts with 1 item, asking the respon-dents how often they had tried to quit smoking in the past.  
Follow-up measurement At the 6-week and 6-month follow-ups, we assessed prolonged abstinence by 1 item asking whether the respondent had refrained from smoking since the previous measurement (1=no; 2=yes). At the 6-week follow-up, prolonged abstinence re-ferred to abstinence since the questionnaire that respondents received 2 days after their set quit date (i.e. at least 2 weeks of abstinence). At the 6-month follow-up, this measure referred to abstinence since 6-week follow-up (i.e. 4.5 months of ab-stinence). In addition, at both follow-ups we assessed 24-hour and 7-day point prevalence abstinence (ppa), each by 1 item asking whether the respondent had refrained from smoking during the past 24 hours or 7 days (1=no; 2=yes). 
Statistical analyses First, we conducted descriptive analyses to determine the sample’s characteristics. To check for differences between the intervention and control group, we conducted 2-sided t-tests and chi-square tests. Additionally, to determine whether selective drop-out had occurred, we compared those remaining in the study versus those lost to follow-up after 6 weeks and 6 months using 2-sided t-tests and chi-square tests.  Second, we conducted logistic regression analyses to determine whether the intervention had an effect on the outcome measures assessed after follow-up peri-ods of 6 weeks and 6 months. A negative scenario was used to replace missing val-ues. That is, respondents lost to follow-up were considered to still be smoking. To test the robustness of the results, these analyses were also conducted with com-plete cases only.   Third, to determine whether the effect of the intervention was different for specific subgroups of smokers, we investigated whether we could identify interac-tion effects between study condition and baseline demographic or behavioural measures using logistic regression analyses.  Data were analyzed using SPSS 17.0 (IBM Corporation, Somers, NY, USA). The significance level used was P<.05. RESULTS 
Sample characteristics Figure 5.3 shows the flow of respondents from enrolment in the study to allocation to the experimental and control condition, retention and whether they were in-cluded in the analysis. Of the 1257 respondents assessed for eligibility, 33 (3%) declined to participate, 32 (3%) were non-smokers at baseline and 69 (6%) were not motivated to quit within six months. Ultimately, 1123 (89.3%) respondents 
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were randomly assigned to either the experimental (n=552) or control (n=571) group and completed the baseline questionnaire. Of the 1123 respondents included, 449 (40.0%) completed the 6 week follow-up questionnaire and 291 (25.9%) com-pleted the questionnaire at the 6-month follow-up.  Respondents included in the analyses had a mean age of 49.5 years; 535 (47.6%) were male; and 513 (45.7%) had a medium level of education. Respon-dents in the experimental group significantly differed from those in the control condition in their level of education (χ2=6.11; df=2; P=.047). Therefore, educational level was included in subsequent analyses as a potential confounder. As no data concerning education level were missing, we included all 1123 respondents in fur-ther analyses. Table 5.1 shows characteristics of the overall sample and of the two groups separately.  As table 5.2 shows, no differences were found with regard to baseline charac-teristics between respondents followed up and respondents lost to follow-up after a 6 week period. After 6 months, however, respondents lost to follow-up were signifi-cantly younger (P=.02) and significantly more addicted (P=.01) than those who remained in the study.  

 
Figure 5.3 Flow of respondents from enrolment in the study to allocation to the experimental and control condition, retention and whether they were included in the analysis  
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Table 5.1 Baseline sample characteristics of Dutch smoking adults (N=1123) recruited from December 2009 up until June 2010 
Characteristic Overall sample (N=1123) Experimental group (n=552) Control group (n=571) Age (years), mean (SD) 49.5 (32.5) 48.4 (12.2) 48.8 (12.3) Male, % (n) 47.6% (535) 45.% (253) 49.4% (282) Educational level, % (n)     High 21.2% (238) 19.6% (108) 22.8% (130)  Medium 45.7% (513) 43.8% (242) 47.5% (271)  Low 33.1% (372) 36.6% (202) 29.8% (170) Dutch, , % (n) 97.7% (1097) 97.8% (540) 97.5% (557) With cardiovascular diseases, % (n) 9.4% (106) 11.1% (61) 7.9% (45) With respiratory diseases, % (n) 14.3% (161) 12.5% (69) 16.1% (92) Number of cigarettes smoked/day, mean (SD) 20.6 (12.4) 20.8 (13.7) 20.4 (11.0) FTNDa score (range 1-10), mean (SD) 5.1 (2.5) 5.0 (2.5) 5.2 (2.4) Number of previous quit attempts, mean (SD) 5.4 (17.5) 5.1 (10.1) 5.7 (22.4) aFagerström Test for Nicotine Dependence.  
Table 5.2 A comparison of those followed up and those lost to follow-up after six weeks and six months  6-week follow-up 6-months follow-up Characteristic Followed-up (n=449) Lost to follow-up (n=674) Followed-up  (n=291) Lost to follow-up (n=832) Age (years), mean (SD) 50.1 (12.2) 49.4 (12.6) 50.0 (12.2) 48.1 (12.3)* Male, % (n) 44.5% (200) 49.7% (335) 45.5% (133) 48.4% (402) In experimental condition, % (n) 49.9% (224) 48.7% (328) 49.3% (144) 49.1% (408) Educational level, % (n)      High 18.9% (85) 22.7% (153) 18.5% (54) 22.1% (184)  Medium 45.9% (206) 45.5% (307) 45.2% (132) 45.8% (381)  Low 35.2% (158) 31.8% (214) 36.3% (106) 32.0% (266) Dutch, , % (n) 98.2% (441) 97.3% (656) 97.3% (284) 97.8% (813) With cardiovascular diseases, % (n) 11.6% (52) 8.0% (54) 10.6% (31) 9.0% (75) With respiratory diseases, % (n) 15.1%(68) 13.8% (93) 16.8% (49) 13.5% (112) Number of cigarettes smoked/day, mean (SD) 19.8 (12.1) 17.8 (6.1) 19.5 (11.4) 21.0 (12.7) FTNDa score (range 1-10), mean (SD) 4.8 (2.3) 4.6 (2.3) 4.7 (2.3) 5.2 (2.5)* Number of previous quit attempts, mean (SD) 5.0 (10.6) 5.5 (5.9) 5.1 (10.0) 5.6 (19.5) Note: aFagerström Test for Nicotine Dependence; *P<.05. 
Effect of the intervention on abstinence Of the 552 respondents in the intervention group, 91 (17%) reported that they had refrained from smoking during the past 24 hours, 74 (13%) reported that they had not smoked during the past 7 days and 60 (11%) reported that they had not smoked since the previous measurement 2 days after their quit date. In the control group (n = 571) these numbers were 55 (10%), 38 (7%) and 33 (6%), respectively. 
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The intervention had a significant effect on all outcome measures, even when con-trolling for the baseline difference between the intervention and control groups with regard to their level of education (table 5.3). Significantly more respondents in the intervention group reported having been abstinent for the past 24 hours, the past 7 days or since the previous measurement than respondents in the control group. Results from complete-case analyses were similar (appendix 2).  After 6 months, a total of 51 (9%) respondents in the intervention group re-ported having refrained from smoking during the past 24 hours, 45 (8%) reported not having smoked during the past 7 days and 23 (4%) reported not having smoked since the previous measurement. In the control group these numbers were 36 (6%), 34 (6%) and 19 (3%), respectively. Table 5.4 shows that no significant intervention effects were found with regard to all outcome measures reported at 6-month fol-low-up. The complete-case analyses yielded similar results; these results were slightly more positive regarding 24-hour point prevalence abstinence (appendix 2).  We investigated interaction effects between condition and baseline demo-graphic or behavioural measures, although none of these turned out to have a sig-nificant influence on any of the abstinence measures reported after 6 weeks or 6 months (data not reported).  
Table 5.3 Effects of the web-based smoking cessation intervention on several behavioural outcomes at six-week follow-up among Dutch adult smokers (N=1123) recruited from December 2009 up until June 2010   24-hour ppaa 7-day ppaa Prolonged abstinence  ORb 95% CIc P ORb 95% CIc P ORb 95% CIc P Interventiond 1.85* 1.30-2.65 .001 2.17* 1.44-3.27 <.001 1.99* 1.28-3.09 .002 Interventiond 1.81* 1.26-2.59 .001 2.16* 1.43-3.25 <.001 1.96* 1.26-3.05 .003 Medium educatione .81 .51-1.32 .42 .75 .45-1.36 .28 .75 .41-1.32 .31 High educatione 1.29 .81-2.08 .29 .97 .58-1.64 .91 1.08 .61-1.90 .80 Note: aPoint prevalence abstinence; bOdds ratio; cConfidence interval; dControl group is the reference category; eLow education is the reference category; *P < .05.  
Table 5.4 Effects of the web-based smoking cessation intervention on several behavioural outcomes at six-month follow-up among Dutch adult smokers (N=1123) recruited from December 2009 up until June 2010   24-hour ppaa 7-day ppaa Prolonged abstinence  ORb 95% CIc P ORb 95% CIc P ORb 95% CIc P Interventiond 1.51 .97-2.35 .07 1.40 .88-2.22 .16 1.26 .68-2.34 .46 Interventiond 1.47 .94-2.30 .09 1.38 .87-2.20 .17 1.29 .69-2.41 .42 Medium educatione .88 .48-1.62 .69 .86 .47-1.58 .62 .59 .28-1.24 .16 High educatione 1.38 .76-2.52 .29 1.10 .59-2.05 .76 .56 .25-1.26 .16 Note: aPoint prevalence abstinence; bOdds ratio; cConfidence interval; dControl group is the reference category; eLow education is the reference category.  
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DISCUSSION 
Main findings In the present study we investigated the effects of a multiple computer-tailored smoking cessation programme delivered through the Internet. The results pre-sented suggest significant effects of the intervention on short-term abstinence: at the 6-week follow-up, respondents who received the intervention were more likely to report being abstinent for the past 24 hours, for the past 7 days and since the previous measurement (i.e. 2 days after their quit date) than those who did not receive the intervention. Despite incorporating goal and relapse prevention strate-gies (action and coping plans), however, we found no effect of the intervention on abstinence measures assessed after 6 months.   A potential explanation for not finding any suggestion of intervention effects on long-term abstinence might be that more than 70% of the values on the primary outcome measures had to be replaced, as our study had relatively high levels of attrition, as have many previously developed Web-based interventions (Blankers et al., 2010, Eysenbach, 2005, McKay et al., 2008, Shahab and McEwen, 2009, Webb, 2009, West et al., 2005). In line with the Russell standard (West et al., 2005), we chose a negative scenario to replace missing values (i.e. we considered respondents lost to follow-up to still be smoking). Although this is a recommended analysis when having to deal with drop-out (West et al., 2005), replacing more than 70% of the values on the primary outcome measures might increase the chances of making a type II error (Field, 2005, Eysenbach, 2005). This may have resulted in an under-estimation of the intervention’s effectiveness for those who continued to use it (Eysenbach, 2005). On the other hand, analyses with complete cases only are likely to increase the chances of a type I error, which would have resulted in unjustified conclusions in favour of the intervention studied. Although in our study the results from both types of analyses were congruent with each other, the possibilities of errors should be kept in mind when interpreting the results presented. To prevent these problems from occurring in the first place, it is of utmost importance to iden-tify strategies that will ensure the sustained use of Web-based interventions. Previ-ously, several suggestions have been made to prevent attrition, such as ensuring high levels of motivation to quit, providing prompts or reminders, preventing self-control depletion - for example by having respondents form implementation inten-tions (Webb, 2009) - and providing incentives of at least €10 (Khadjesari et al., 2011). In addition, a recent review showed that interventions that combined sev-eral of these strategies were most effective at facilitating exposure to Web-based interventions (Crutzen et al., 2011). While we took all of the strategies mentioned into account, attrition rates in this study remained high. Evidently, more research is needed to identify strategies that will prevent smokers from dropping out of Web-based behaviour change interventions. Qualitative research among respondents lost to follow-up might further illuminate the main reasons why these respondents to discontinued a Web-based intervention. In a recent study conducted among 
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problem drinkers, the most common reasons for not completing a Web-based in-tervention were personal reasons unrelated to the Web-based intervention, fol-lowed by dissatisfaction with the intervention and satisfaction with the improve-ment in their condition (Postel et al., 2011). Based on the identification of the rea-sons for discontinuation, novel strategies to prevent attrition need to be developed and tested. In addition, more research is needed to identify strategies for dealing with missing data due to high attrition rates. A recent study comparing six different approaches to missing data concluded that multiple imputation might yield the most valid results (Blankers et al., 2010). However, as the assumption that respon-dents who drop out should be considered to still be smoking is well-established and a still recommended strategy in smoking cessation research (West et al., 2005), in the present study we opted for this strategy.  Another possible explanation for the lack of intervention effects on long-term abstinence may be that Web-based smoking cessation programmes are not suffi-ciently tailored and adapted to the long-term wishes of recent ex-smokers to pre-vent relapse to smoking. Respondents received feedback only at fixed points in time; it was not possible to obtain additional personal feedback or support at times when smokers might have needed it most. The integration of ecological momentary assessment, by collecting real-time data through, for example, palmtops, personal digital assistants or electronic diaries, might be promising. Studies using palmtop computers showed that a decrease in self-efficacy, an increase in positive smoking outcome expectancies and an increase in negative affect predicted the occurrence of a lapse to smoking on the next day (Gwaltney et al., 2005, Shiffman et al., 2007). Integrating ecological momentary assessment into a Web-based intervention might enable us to monitor fluctuations in factors such as self-efficacy and negative affect and, as a consequence, enable us to adapt intervention materials to the needs of recent ex-smokers and, ultimately, to prevent lapses and relapse. In addition, the finding that those lost to follow-up were significantly more addicted to nicotine than those who remained in the study supports the idea that insufficient attention was paid to dealing with withdrawal symptoms. Although in line with current guidelines (Chavannes et al., 2007) we advised smokers who reported smoking more than 10 cigarettes per day to use smoking cessation medication, we did not assess whether these smokers did in fact use such medication during their quit attempt. Even though the Web-based intervention provided information on physi-cal withdrawal symptoms and how to deal with these symptoms, all feedback mes-sages targeted cognitions. As a consequence, solely reading these messages might not have decreased physical withdrawal symptoms. As addiction has been shown to be the most important predictor of a quit attempt’s success (McEwen et al., 2008, West, 2009), it may be possible to obtain higher success rates when Web-based smoking cessation interventions are combined with smoking cessation medication aimed at reducing physical withdrawal symptoms. Varenicline, for instance, has been shown to attenuate physical withdrawal symptoms and to prevent relapse to smoking (Hajek et al., 2009, Keating and Siddiqui, 2006). 
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 We found no support for different intervention effects for specific subgroups of smokers. Based on the results it could thus be argued that the intervention was equally effective for all smokers who participated in the programme. However, respondents who dropped out of the study were relatively more addicted and rela-tively younger than those who remained in the study, which is in line with previous research (Strecher et al., 2008, Wangberg et al., 2008). A potential explanation might be that younger people have not yet experienced any smoking-related health effects and are, compared with older people who are more often confronted with chronic diseases, less internally motivated to invest time in health behaviour change interventions (de Nooijer et al., 2005). 
Study strengths and limitations  Major strengths of the present study were the large sample of smokers who initi-ated participation in the smoking cessation programme and the relatively long follow-up period. However, as mentioned previously, the study had relatively high drop-out rates. In the present study, we applied several strategies previously sug-gested to prevent attrition (Webb, 2009, Khadjesari et al., 2011): using motivation to quit as an inclusion criterion, sending two reminder e-mails for each follow-up questionnaire, encouraging respondents to formulate coping plans in the form of implementation intentions and providing respondents with a €10 voucher for com-pleting all follow-up questionnaires. Despite the actions taken, however, attrition rates remained high. A second limitation is that we could conduct no appropriate dose-response analysis. Insufficient data were available for participants who re-ceived one, two, or three letters and who also provided 6-month follow-up data. Of the respondents in the intervention group who provided 6-month follow-up data (n=144), almost 80% (n=115) received the highest dose of three feedback letters, which resulted in insufficient variation in the doses received to conduct this analy-sis. As previously stated, we found a significant dose-response relationship between the number of feedback moments and smoking abstinence (Krebs et al., 2010). We therefore recommend that future studies conduct a dose-response analysis to de-termine whether this effect can be replicated. Finally, we were unable to use con-tinued abstinence as an outcome measure as all respondents were asked to set a quit date within 4 weeks from filling out the baseline questionnaire and were not obliged to quit immediately. According to the Russell standard, however, continued abstinence may classify too many successes as failures due to its strict criteria (West et al., 2005). As we used prolonged abstinence instead, we were still able to assess a long period of abstinence (i.e. at least 4.5 months). 
Conclusions This Web-based computer-tailored smoking cessation programme had a significant effect on abstinence measured after a 6 week follow-up period. However, this effect had entirely disappeared after 6 months. To prevent relapse, future studies should 
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focus on the possibility of applying ecological momentary assessment or combining the present Web-based intervention with the use of smoking cessation medication. Moreover, further research should aim at identifying strategies to prevent smokers from dropping out of Web-based smoking cessation interventions. As complete-case analyses and the replacement of missing values using a negative scenario both have their limitations, alternative strategies should be identified and tested (Eysenbach, 2011).  
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CHAPTER 6 
Who benefits most? Effectiveness of a web-based 
multiple computer-tailored smoking cessation 
programme and tailored counselling by practice 
nurses on smoking abstinence reported after six and 
twelve months 

           Submitted as: Smit, E.S., Candel, M.J.J.M., Hoving, C, de Vries, H. Who benefits most? A randomized controlled trial testing the long-term effectiveness of an Internet-based smoking cessation pro-gramme among subgroups of smokers. 
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ABSTRACT 
Objective To investigate the effectiveness of an Internet-based multiple computer-tailored smoking cessation programme with (MTC) and without (MT) counselling by a practice nurse compared with usual care (UC) among subgroups of smokers. 
Methods A randomized controlled trial with 414 smokers, recruited May 2009-June 2010. Per protocol logistic regression analyses with 24-hour and 7-day point prevalence abstinence (ppa) and prolonged abstinence after six and twelve months as dependent variables. 
Results After six months, 157 (38%) respondents were followed-up; 47% reported 24-hour ppa, 41% seven-day ppa and 27% prolonged abstinence. MT was significantly more effective than UC in increasing 7-day and 24-hour ppa among less addicted smokers and borderline significantly more effective in increasing prolonged abstinence among older smokers. After twelve months, 232 (56%) respondents were followed-up; 28% reported 24-hour ppa, 27% seven-day ppa and 20% prolonged abstinence.  MT was borderline significantly more effec-tive in increasing 24-hour and 7-day ppa among smokers with many previous quit attempts. 
Conclusions The results presented suggest that the computer-tailoring intervention may be effective in increasing abstinence rates for smokers with many previous quit attempts and for relatively less addicted and older smokers.  More research is needed on how to adapt these programmes for other subgroups. 
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INTRODUCTION Tobacco smoking is the most preventable cause of illness and premature death worldwide (USDHHS, 2004, WHO, 2008). Computer-tailoring is an effective smok-ing cessation strategy (Borland et al., 2004, Dijkstra et al., 1998a, Hoving, 2007, Lancaster and Stead, 2005c, Noar et al., 2007, Strecher, 1999, Prochaska et al., 2005). Computer-tailored interventions provide feedback adapted to each smoker’s individual characteristics (Dijkstra and De Vries, 1999, Velicer and Prochaska, 1999). Compared with non-tailored interventions, tailored interventions are more successful in attracting and keeping the smoker’s attention (Kreuter et al., 1999, de Vries and Brug, 1999, Strecher et al., 2008), resulting in more careful processing of information (Dijkstra, 2005). While a single tailored feedback message is successful in increasing smoking cessation rates (Te Poel et al., 2009), providing feedback multiple times further increases effects (Borland et al., 2004, Dijkstra et al., 1998c). Computer-tailored interventions are increasingly delivered through the Internet (Civljak et al., 2010, Lustria et al., 2009, Shahab and McEwen, 2009), which is highly accessible (Centraal Bureau voor de Statistiek, 2011, Internet World Stats, 2010), can reach a large audience against low costs and offers the opportunity to partici-pate at convenient moments in time (Civljak et al., 2010). An Internet-based multi-ple computer-tailored intervention would thus be promising. Yet, stand-alone in-terventions often have limited effects (Lancaster et al., 2000); combining such pro-grammes with other effective interventions might increase effectiveness.  A brief smoking cessation advice from a general practitioner (GP) is such an-other effective intervention (Lancaster and Stead, 2005a, Stead et al., 2008). GPs, however, often experience a lack of time and skills to support smokers to quit (Yarnall et al., 2003, Hoving et al., 2007b). As nurse-delivered smoking cessation interventions can also be effective (Rice and Stead, 2008, Lemmens et al., 2008) and Dutch GPs often employ a practice nurse (Hingstman and Kenens, 2007), involving practice nurses in smoking cessation counselling can be a viable alternative.  This study investigated the effectiveness of an Internet-based multiple com-puter-tailored smoking cessation programme with (MTC) and without (MT) coun-selling by a practice nurse compared with usual care (UC). Additionally, we ex-plored whether effects were different for specific subgroups of smokers, following recent recommendations to determine participant characteristics associated with effectiveness (Noar et al., 2007), such as the level of nicotine dependence (Fucito et al., 2010, Willemsen et al., 1998) and the presence of tobacco-related illnesses (Strecher et al., 2006). METHODS The study was approved by the Medical Ethics Committee of Maastricht University and the University Hospital Maastricht (MEC 08-3-037; NL22692.068.08) and is registered in the Dutch Trial Register (NTR1351). 
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Recruitment and procedure From May 2009 to June 2010, 91 practice nurses recruited Dutch adult smokers for participation in the study. To aid practice nurses in the recruitment of smoking patients, they were provided with recruitment materials, e.g. desk displays, re-cruitment letters and posters. Smokers were eligible to participate when they were motivated to quit within six months, were 18 years or older, understood Dutch sufficiently and had Internet access. Interested smokers could sign up on the study website (http://www.persoonlijkstopadvies.nl). After signing an online informed consent form, participants were randomly allocated to receive MTC, MT or UC. Ran-domization took place at respondent level by means of a computer software ran-domization device. After randomization, respondents were asked to fill out the baseline questionnaire. After completion of this questionnaire, all respondents were asked to set a quit date within the next four weeks. Based on positive results from previous studies (Dijkstra et al., 1998a, Te Poel et al., 2009), it was hypothesized that questionnaire completion and receipt of tailored feedback (MTC and MT), would result in respondents’ increased motivation to quit and a willingness to set a quit date in the near future, a form of action planning previously shown to increase cessation behaviour (Balmford et al., 2010). This reasoning is supported by the high rates of response to this question, ranging from 88% (MT) to 90% (MTC) and 91% (UC). Respondents were prompted by e-mail to fill in follow-up questionnaires two days after their quit date and at six-week, six-month and twelve-month follow-up. When follow-up questionnaires were not completed one week after the invitation, an e-mail reminder was sent, followed-up with a phone call to collect data for the twelve month follow-up. 
Questionnaires Questionnaires were based on the ICM (De Vries et al., 2003) and tested previously (Dijkstra et al., 1996, Dijkstra et al., 1998a, Hoving et al., 2007a).  
Baseline measurements 
Three demographic variables were measured: age, gender and educational level (1=‘low’: primary school/basic vocational school; 2=‘medium’: secondary voca-tional school/high school degree; 3=‘high’: higher vocational school/college de-gree/university degree).  
 Addiction level was measured by the abbreviated Fagerström Test for Nicotine Dependence (FTND) (0=not addicted; 10=highly addicted) (Heatherton et al., 1991).  
 The number of past quit attempts was assessed with one item, asking respon-dents how often they had tried to quit smoking in the past. 
 Depressive symptoms were measured with ten items from the Center for Epi-demiologic Studies–Depression scale (CES-D) (Bouma et al., 1995) measured on a 
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four-point Likert scale. A mean depression score was calculated (0=no depressive symptoms; 3=many depressive symptoms). 
 Preparatory plans were assessed by five items, asking whether a respondent planned to undertake perparatory actions for their quit attempt, e.g. to remove all smokers’ requisites from the home (0=no; 1=yes). An index was calculated repre-senting the number of action plans made (0=no action plans; 5=all action plans). 
 Coping plans were assessed by nine items, asking whether a respondent wanted to make specific plans to cope with potentially difficult situations, e.g. when taking a break (0=no; 1=yes). An index was calculated representing the number of coping plans made (0=no coping plans; 9=all coping plans). 
Outcome measures Six and twelve months after baseline, self-reported measures of abstinence were assessed, which was cotinine validated after twelve months using a saliva swap test. 
Prolonged abstinence was assessed by asking whether the respondent had refrained from smoking since the previous measurement (0=no; 1=yes). At six-month follow-up, prolonged abstinence thus referred to abstinence since six-week follow-up (i.e. 4.5 months), while at twelve-month follow-up this measure referred to abstinence since six-month follow-up (i.e. six months). In addition, at both follow-ups 24-hour and 7-day point prevalence abstinence was assessed, by asking whether the respon-dent had refrained from smoking during the last 24 hours or seven days (0=no; 1=yes). 
The interventions Figure 6.1 presented intervention elements for each of the three groups; more de-tails can be found elsewhere (Smit et al., 2010). 
Internet-based multiple computer-tailored smoking cessation programme Feedback principles were derived from earlier studies (Dijkstra et al., 1998a, Hoving et al., 2010, Te Poel et al., 2009). Feedback messages were tailored to sev-eral respondent characteristics based on the I-Change Model (ICM) (De Vries et al., 2003): gender, cognitions (attitude, social influence and self-efficacy), intention to quit, goal and relapse prevention strategies (preparatory and coping plans), and smoking behaviour. Feedback was personalized, descriptive, item-based and itera-tive or progress comparative (Harrington and Noar, 2012). Feedback letters at baseline, after six weeks and after six months consisted of four to five pages; the feedback letter two days after respondents’ quit date consisted of only one page. After questionnaire completion, feedback letters were visible on the computer screen and sent to the respondent by email. 
Tailored counselling by practice nurses For respondents in the MTC group the tailored feedback letter MT that respondents received at six-week follow-up was replaced by a counselling meeting with a prac-
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tice nurse. After receiving the first tailored feedback letter, MTC respondents were prompted to schedule this meeting within the next six to eight weeks. Practice nurses were provided with a summary of the respondents’ situation at six-week follow-up and a counselling protocol to assist them during these sessions. After six months, practice nurses contacted their patients by telephone to ask them about their progress towards permanent cessation and, if needed, to provide additional support. 
Usual care Respondents in the UC group received smoking cessation guidance according to Dutch standard practice, which can vary from brief stop smoking advice to intensive counselling consisting of four or more sessions (Chavannes et al., 2007, Partnership Stop met Roken, 2009). Practice nurses were instructed to provide UC respondents with cessation support as they were accustomed to provide.   

 
Figure 6.1 Overview of intervention elements received by Dutch smoking adults (N=414) recruited from May 2009 to June 2010 and randomized into three study groups  
Sample size calculation Sample size calculations were based on expected seven-day point prevalence absti-nence rates at twelve-month follow-up, i.e. 10% in the control group, 20% in the MT group and 30% in the MTC group (Dijkstra et al., 1998a, Hoving et al., 2010). To be able to detect these differences significantly (α=5%; β=10%), almost 300 respon-dents per group were required(DSS Research). Accounting for 20-30% attrition, 1200 respondents needed to be recruited via 91 practice nurses. 



E F F E C T I V E NE S S  O F  T H E  W E B - B A S E D  P R O G R A M M E  A N D  C O UNS E L L I N G  

 93 

Statistical analyses Sample characteristics were determined using descriptive analyses, while we tested for significant (p<.05) differences between the three groups using one-way analyses of variance with Tukey’s HSD post hoc comparisons, Chi-square tests and, in case of non-normally distributed variables, Kruskal Wallis tests.   As practice nurses work in general practices and respondents were thus nest-ed within these practices we used logistic multilevel regression analyses to deter-mine selective drop-out and the effect of the interventions on primary outcome parameters assessed after six and twelve months. Employing 1st order penalized quasi-likelihood estimation (Rasbash et al., 2009) all available data were analyzed. First, the effects of MTC and MT were compared with the effects of UC, using dummy variables for MTC and MT and UC as the reference category. Secondly, the effects of MTC and MT were compared with each other directly, using dummy vari-ables for MTC and UC and MT as the reference category. A top-down approach was used starting with the most extensive model including main intervention effects, main effects of potential covariates (i.e. age, gender, educational level, addiction level, the number of past quit attempts, depression score, and the number of pre-paratory and coping plans; based on assumptions from the ICM (De Vries et al., 2003) and findings from previous studies (e.g. Fucito et al., 2010, Strecher et al., 2006), interaction effects between intervention and covariates, a random intercept and random slopes. Firstly, non-significant random effects were removed from the model. Secondly, non-significant interactions effects were removed. Thirdly, non-significant covariates were removed. Factors were considered significant when p<.10, using a conservative approach in excluding random and interaction effects (Rosnow and Rosenthal, 1989). When significant interaction effects were detected, subgroup analyses were conducted within subsamples consisting of approximately 50% of respondents. In subgroup analyses, intervention effects were considered significant when p<.05.   To test the robustness of the results, a sensitivity analysis was conducted re-garding all drop-outs as smokers.  Descriptive analyses were conducted with SPSS 15.0. All other analyses were conducted using MLwiN 2.15 (Rasbash et al., 2009). RESULTS 
Sample characteristics In line with the Consolidated Standards of Reporting Trials (CONSORT) (Schulz et al., 2010), figure 6.2 shows the flow of respondents. Of the 445 respondents as-sessed for eligibility, 9 (2%) were non-smokers at baseline and 22 (5%) were not motivated to quit within six months. Ultimately, 414 (93%) respondents were ran-domized into the MTC (N=163), MT (N=132) or UC (N=119) group. Respondents had a mean age of 48 years, 166 (40%) of them were male and 187 (45%) had a 
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medium level of education. No significant differences between the three groups were found regarding baseline characteristics (Table 6.1).  

 
Figure 6.2 CONSORT 2010 Flow Diagram of Dutch smoking adults (N=414) recruited from May 2009 to June 2010 and randomized into three study groups 
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Table 6.1 Baseline sample characteristics and abstinence rates at six-month and twelve-month follow-up of Dutch smoking adults recruited from May 2009 to June 2010  Overall sample (N=414) MTC group  (N=163) MT group  (N=132) UC group  (N=119) Agea 48.0 (11.9) 48.1 (12.0) 47.8 (12.4) 48.1 (11.3) Male genderb 40.1 (166) 36.8 (60) 41.7 (55) 42.9 (51) Educational level      Highb 22.7 (94) 23.9 (39) 23.5 (31) 20.2 (24)  Mediumb 45.2 (187) 41.7 (68) 47.7 (63) 47.1 (56)  Lowb 32.1 (133) 34.4 (56) 28.8 (38) 32.8 (39) FTND score (1-10)a 5.4 (2.1) 5.3 (2.2) 5.6 (2.0) 5.3 (2.1) Number of previous quit attemptsc 3 (2-4) 3 (2-4) 3 (2-4.3) 3 (2-5) CES-D score (1-3)a .8 (.6) .8 (.5) .9 (.7) .8 (.5) Number of preparatory plansa 2.9 (1.3) 2.9 (1.3) 2.9 (1.2) 2.8 (1.3) Number of coping plansa 4.8 (2.7) 4.8 (2.6) 5.0 (2.8) 4.6 (2.8) Six-month follow-up Overall sample (N=157) MTC group  (N=69) MT group  (N=43) UC group  (N=45) 24-hour ppa 46.5 (73) 44.9 (31) 53.5 (23) 42.2 (19) 7-day ppa 41.4 (65) 36.2 (25) 51.2 (22) 40.0 (18) Prolonged abstinence 27.4 (43) 24.6 (17) 30.2 (13) 28.9 (13) Twelve-month follow-up Overall sample (N=232) MTC group  (N=93) MT group  (N=75) UC group  (N=64) 24-hour ppa 27.6 (64) 22.6 (21) 36.0 (27) 25.0 (16) 7-day ppa 26.7 (62) 21.5 (20) 36.0 (27) 23.4 (15) Prolonged abstinence 19.8 (46) 15.1 (14) 26.7 (20) 18.8 (12) Note: MTC=Multiple Tailoring and Counselling; MT=Multiple Tailoring; UC=Usual Care; FTND=Fagerström Test for Nicotine Dependence; CES-D=Center for Epidemiologic Studies–Depression scale; ppa=point prevalence abstinence; amean (SD); bpercent (N); cmedian (inter-quartile range).  
Drop-out analysis Of the 414 respondents, 157 (38%) were followed-up after six and 232 (56%) after twelve months. Retention after six months was significantly higher among respon-dents with a high vs. a low level of education (OR 1.97; p=.03). Retention after twelve months was significantly predicted by older age (OR 1.03; p=.01) and ex-periencing fewer depressive symptoms (OR .63; p=.04) (Table 6.2). 
Effects of the intervention on smoking abstinence After six months, 47% of respondents reported abstinence for the past 24 hours, 41% for the past seven days and 27% reported prolonged abstinence. After twelve months, these percentages were 28%, 27% and 20%, respectively (Table 6.1). Re-spondents reporting abstinence after twelve months (N=64) were asked to undergo 
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a cotinine test. For 30 respondents (response rate=47%), validation went success-fully and confirmed smoking status; eight respondents refused participation, one test went not successfully and 25 tests were not conducted or not returned to the research team. Our analyses revealed no main effects of the intervention on absti-nence assessed after six or twelve months, but showed significant interaction ef-fects with addiction level, age and the number of previous quit attempts, suggesting subgroup analyses.  
Table 6.2 Predictors of retention at six-month and twelve-month follow-up among Dutch smoking adults (N=414) recruited from May 2009 to June 2010  Six-month follow-up Twelve-month follow-up Predictor OR 95% CI P OR 95% CI P MTC vs. UC 1.17 .69-1.99 .56 1.06 .62-1.81 .83 MT vs. UC .86 .49-1.52 .61 1.14 .64- .67 Age 1.01 .99-1.14 .61 1.03 1.01-1.05 .01 Male gender .99 .63-1.56 .96 .93 .58-1.48 .75 High educational levela 1.41 .85-2.35 .19 1.56 .93-2.59 .09 Medium educational levela 1.97 1.08-3.58 .03 1.35 .74-2.47 .32 FTND score 1.03 .93-1.14 .61 1.05 .94-1.16 .39 Number of previous quit attempts .98 .94-1.03 .43 .99 .96-1.03 .76 CES-D score .72 .47-1.11 .14 .63 .41-.97 .04 Number of preparatory plans 1.01 .85-1.20 .90 1.15 .97-1.37 .12 Number of coping plans .96 .88-1.04 .32 1.01 .93-1.10 .85 Note: MTC=Multiple Tailoring and Counselling; MT=Multiple Tailoring; UC=Usual Care; FTND=Fagerström Test for Nicotine Dependence; CES-D=Center for Epidemiologic Studies–Depression scale; aLow educa-tional level is the reference category. 
Interaction effects with addiction level A significant interaction effect was found between the type of intervention and addiction level with regard to 24-hour point prevalence abstinence (χ2=8.63; df=2; p=.04) and regarding 7-day point prevalence abstinence (χ2=7.73; df=2; p=.02) at six-month follow-up. Subsequent subgroup analyses among respondents with rela-tively low (FTND score ≤ 5) and relatively high (FTND score > 5) levels of addiction revealed that MT was significantly more effective than both UC and MTC in increas-ing 24-hour and seven-day point prevalence abstinence rates among respondents with low levels of addiction (Table 6.3). When drop-outs were regarded as smokers, intervention effects were no longer detected. 
Interaction effects with age A significant interaction effect was found between the type of intervention and age (χ2=6.14; df=2; p=.05) regarding prolonged abstinence assessed after six months. Subgroup analyses among relatively younger (18-48 years) and older (49 years or 
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older) respondents revealed that MT was borderline significantly more effective than MTC in increasing prolonged abstinence rates for older respondents (Table 6.4). When drop-outs were regarded as smokers, again no significant differences were found.  
Table 6.3 Intervention effects on 24-hour and 7-day point prevalence abstinence assessed after six months - final regression model and subgroup analyses based on addiction level 24-hour ppaa (N=157) 7-day ppaa (N=151) Final regression model OR 95% CI P OR 95% CI P MT vs. UC 45.54 3.55-584.02 .003 56.26 3.90-810.82 <.01 MTC vs. UC 6.26 .72-54.30 .10 7.37 .64-85.15 .11 FTND score 1.29 .97-1.70 .08 1.42 1.02-1.99 .04 No. of preparatory plans 1.41 1.07-1.86 .02 1.59 1.16-2.19 <.01 CES-D score - - - .40 .18-.90 .03 Previous quit attempts - - - 1.08 1.00-1.17 .04 MTb x FTND score .54 .36-.83 .004 .55 .35-.85 .01 MTCb x FTND score .72 .49-1.04 .08 .67 .44-1.03 .07 Subgroup analyses  24-hour ppaa (N=74) 7-day ppaa (N=73) FTND score 0-5 OR 95% CI P OR 95% CI P MTC vs. MT .27 .07-1.00 .05 .15 .04-.66 .01 MTC vs. UC 1.60 .54-4.80 .40 1.63 .45-5.95 .46 MT vs. UC 6.02 1.43-25.40 .01 10.60 2.04-55.19 .01 24-hour ppaa (N=83) 7-day ppaa (N=78) FTND score 6-10 OR 95% CI P OR 95% CI P MTC vs. MT 1.07 .37-3.07 .90 .71 .23-2.24 .57 MTC vs. UC .63 .20-1.95 .42 .46 .13-1.61 .22 MT vs. UC .59 .18-1.93 .38 .63 .18-2.29 .49 Note: Dutch smoking adults were recruited from May 2009 to June 2010; MTC=Multiple Tailoring and Counselling; MT=Multiple Tailoring; UC=Usual Care; FTND=Fagerström Test for Nicotine Dependence; CES-D=Center for Epidemiologic Studies–Depression scale; appa=point prevalence abstinence; bUC is the reference category. 
Interaction effects with the number of previous quit attempts A significant interaction effect was found between the type of intervention and the number of previous quit attempts with regard to 24-hour (χ2=6.07; df=2; p=.05) and 7-day point prevalence abstinence (χ2=4.95; df=2; p=.08) assessed after twelve months. Subgroup analyses revealed a significant positive effect of MT versus MTC on 24-hour and a borderline significant effect on seven-day point prevalence absti-nence among smokers who made five or more previous quit attempts (Table 6.5). Sensitivity analyses revealed similar results. 
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Table 6.4 Intervention effects on prolonged abstinence assessed after six months - final regression model and subgroup analyses based on age prolonged abstinence (N=156) Final regression model OR 95% CI P MT vs. UC .01 .00-.50 .02 MTC vs. UC .13 .00-6.32 .30 Age .94 .89-1.01 .08 No. of preparatory plans 1.32 .96-1.80 .09 CES-D score .46 .21-1.04 .06 MTa x age 1.11 1.02-1.22 .02 MTCa x age 1.04 .96-1.13 .35 Subgroup analyses prolonged abstinence (N=72) 18-48 years of age OR 95% CI P MTC vs. MT 2.64 .49-14.34 .26 MTC vs. UC .66 .20-2.13 .48 MT vs. UC .25 .04-1.42 .12 prolonged abstinence (N=84) 49-76 years of age OR 95% CI P MTC vs. MT .35 .11-1.14 .08 MTC vs. UC 1.06 .28-4.07 .94 MT vs. UC 3.05 .78-11.84 .11 Note: Dutch smoking adults were recruited from May 2009 to June 2010; MTC=Multiple Tailoring and Counselling; MT=Multiple Tailoring; UC=Usual Care; CES-D= Center for Epidemiologic Studies–Depression scale; aUC is the reference category.  
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Table 6.5 Intervention effects on 24-hour and 7-day point prevalence abstinence assessed after twelve months - final regression model and subgroup analyses based on the number of previous quit attempts 24-hour ppaa (N=217) 7-day ppaa (N=217) Final regression model OR 95% CI P OR 95% CI P MT vs. UC .36 .12-1.07 .07 .44 .16-1.25 .12 MTC vs. UC .88 .33-2.37 .06 .98 .36-2.65 .97 No. of previous quit attempts 1.00 .94-1.06 .97 1.00 .94-1.07 .94 No. of preparatory plans 1.33 1.02-1.74 .04 1.31 1.00-1.72 .05 MTCb x no. of previous quit attempts 1.21 1.00-1.46 .04 1.16 .98-1.36 .08 MTb x no. of previous quit attempts 1.13 .98-1.31 .10 1.13 .97-1.30 .11 Subgroup analyses  24-hour ppaa (N=99) 7-day ppaa (N=99) 0-4 previous quit attempts OR 95% CI P OR 95% CI P MTC vs. MT .72 .23-2.23 .57 .72 .23-2.23 .57 MTC vs. UC .70 .21-2.36 .57 .70 .21-2.36 .57 MT vs. UC .97 .28-3.43 .96 .97 .28-3.43 .96 24-hour ppaa (N=118) 7-day ppaa (N=118) 5-60 previous quit attempts OR 95% CI P OR 95% CI P MTC vs. MT .41 .16-1.04 .06 .36 .14-.95 .04 MTC vs. UC .81 .30-2.20 .68 .84 .30-2.34 .73 MT vs. UC 2.00 .73-5.46 .18 2.31 .83-6.43 .11 Note: Dutch smoking adults were recruited from May 2009 to June 2010; MTC=Multiple Tailoring and Counselling; MT=Multiple Tailoring; UC=Usual Care; appa=point prevalence abstinence; bUC is the refer-ence category.  DISCUSSION 
Main findings The present study suggests that an Internet-based multiple computer-tailored smoking cessation programme may be effective for three subgroups of smokers: those with low levels of addiction, older age and many previous quit attempts. The modest sample size, however, precludes too firm conclusions.  Evidence was greatest for our finding that the computer-tailoring programme was effective in increasing 24-hour and 7-day point prevalence abstinence reported after twelve months among smokers who made relatively many previous quit at-tempts. Past quitting behaviour is an important predictor of making a quit attempt (Vangeli et al., 2011). It is conceivable that smokers who have previously tried to quit are aware of the situations in which it is difficult for them to remain abstinent and of their personal pitfalls when trying to quit. For them, the mere computer-tailored programme might have been sufficient in helping them to deal with these difficult situations, while for smokers who had not often tried to quit before it might not have been as they first needed to become aware of their own difficulties in quit-
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ting smoking. More in-depth analysis is needed to assess these potential mecha-nisms, as also previously recommended (Civljak et al., 2010), and to identify the needs of smokers who have previously not made many quit attempts regarding similar smoking cessation interventions.  The results furthermore suggest that the computer-tailoring programme may be effective in increasing 24-hour and 7-day point prevalence abstinence at six-month follow-up for smokers with relatively low addiction levels, something also found by others (McEwen et al., 2008, West, 2009, Willemsen et al., 1998). Never-theless, even for smokers with low addiction levels no significant intervention ef-fects were detected on prolonged abstinence or abstinence assessed after twelve months, suggesting that even these smokers relapsed to smoking. This might be explained by the fact that respondents only received feedback at fixed points in time; it was not possible to obtain additional feedback or support at times respon-dents might have needed it most. The integration of ecological momentary assess-ment, collecting real-time data by e.g. smart phones, might enable us to provide feedback more instantly (Gwaltney et al., 2005, Shiffman et al., 2007) and could possibly be used to further improve the intervention.  Evidence was weakest for our finding that the computer-tailoring programme was effective in increasing prolonged abstinence reported after six months for rela-tively older smokers. Younger people may not yet experience the detrimental health effects of smoking and might therefore be less internally motivated to invest time in health behaviour change interventions (de Nooijer et al., 2005). This is in accor-dance with our finding that older respondents significantly more often completed the intervention, which is in line with earlier findings (Strecher et al., 2008). Previ-ously, a significant dose-response relationship was identified between the number of feedback moments and smoking abstinence (Krebs et al., 2010, Strecher et al., 2008). Additionally, a recent systematic review of Internet-based therapy for the treatment of addictions (Gainsbury and Blaszczynski, 2011), such as the smoking of tobacco, suggested a link between respondent engagement and treatment success. Respondents who more actively have used provided interventions, such as websites and e-mail, were more likely to have successful treatment outcomes (Gainsbury and Blaszczynski, 2011). We therefore recommend that future studies investigate how to prevent attrition, especially among younger respondents.  No effects of MTC on abstinence were identified for any subgroups of smokers. Based on previous studies (Curry et al., 1995, Sutton and Gilbert, 2007), we hy-pothesized that the replacement of one tailored feedback letter by a single, face-to-face counselling session with a practice nurse and the addition of a telephone call six months after baseline would significantly add to the effect of the Internet-based programme. Yet, results suggest that this was not the case. A potential explanation might be that one consultation with a practice nurse and the addition of one tele-phone call were not sufficient to yield an additional effect on smoking abstinence. This explanation is supported by the finding that the effect smoking cessation coun-selling is weaker when interventions are brief (Rice and Stead, 2008) and might 
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suggest that more personal contact with a health professional is needed to result in an increase in effectiveness. Future research should aim to identify the optimal number of face-to-face and/or telephone counselling sessions to be combined with the Internet-based programme. Besides, while the content of the counselling ses-sions was developed to be as similar as possible to the content of the computer-tailored feedback letters, it is conceivable that practice nurses’ counselling was not congruent with the content and/or style of the computer-tailoring programme. This may suggest that additional training is required for practice nurses on how to at-tune their counselling to this programme.  Furthermore, no intervention effects could be identified on prolonged absti-nence after twelve months, which may be explained by respondents having experi-enced a lapse (or lapses) to smoking during the intervention period. Although lapses have been shown to strongly predict relapse, not all smokers who lapse ulti-mately relapse (Ockene et al., 2000, Shiffman, 2005). Some respondents may thus have been abstinent for a prolonged period, but have experienced lapse(s) during the follow-up period. Our definition of prolonged abstinence might have been too strict to identify these smokers as abstinent. In line with the Russell standard (West et al., 2005), we allowed for a grace period until respondents’ set quit date, but we did not allow for a maximum of five cigarettes to be smoked as recommended when assessing prolonged abstinence (West et al., 2005). Future studies would benefit from explicitly investigating the occurrence of lapses during the follow-up period and from assessing the exact number of cigarettes smoked during these lapses. 
Limitations Several limitations were present. First, the study suffered from high rates of attri-tion. While the drop-out rates found are not extraordinary when compared to other studies (McKay et al., 2008, Shahab and McEwen, 2009, Wangberg et al., 2008), the study was relatively underpowered to conduct some of the (subgroup) analyses, demonstrated by wide confidence intervals  and the inability to detect statistically significant intervention effects within certain subgroups of smokers. Nevertheless, the interaction effects found were well interpretable and a larger sample size would probably have resulted in even stronger interaction effects and in stronger inter-vention effects among subgroups.  The results presented should, however, be inter-preted with caution. Secondly, usual care for smoking cessation in Dutch general practices varies considerably (Chavannes et al., 2007, Partnership Stop met Roken, 2009). Variation in standard care provided to control groups  may substantially influence effect sizes of behaviour change interventions (de Bruin et al., 2009). As anecdotal evidence that we received via interviews with practice nurses, suggests that care as usual in our study was rather intensive, the effects of the intervention on smoking abstinence rates might have been underestimated. 
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CONCLUSIONS The results presented suggest that an Internet-based multiple computer-tailored smoking cessation intervention may be effective in increasing abstinence rates for smokers with many previous quit attempts and for relatively less addicted and older smokers.  More research is needed on how to adapt these programmes for other subgroups smokers. As statistical power was limited, however, future studies should first aim to replicate these findings.  
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CHAPTER 7 
The cost-effectiveness and cost-utility of a web-
based multiple computer-tailored smoking cessation 
programme and tailored counselling by practice 
nurses: a trial-based economic evaluation 

                 Submitted as: Smit, E.S., Evers, S.M.A.A., de Vries, H., Hoving, C. Cost-effectiveness and cost-utility of Internet-based computer-tailoring for smoking cessation.  
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ABSTRACT 
Background Although effective smoking cessation interventions exist, information about their cost-effectiveness and cost-utility is thus far limited.  
Objective To assess the cost-effectiveness and cost-utility of an Internet-based multiple com-puter tailored smoking cessation programme and tailored counselling by practice nurses working in Dutch general practices (MTC) compared with the Internet-based multiple com-puter tailored programme only (MT) and care as usual (UC). 
Methods The economic evaluation was embedded in a randomized controlled trial, for which 91 practice nurses recruited 414 eligible smokers. Smokers were randomized to receive MTC (N=163), MT (N=132) or UC (N=119). Self-reported cost and quality of life were assessed during a twelve-month follow-up period. Prolonged abstinence and 24-hour and 7-day point prevalence abstinence were assessed at twelve-month follow-up. The trial-based economic evaluation was conducted from a societal perspective. Uncertainty was accounted for by bootstrapping (1,000 times) and sensitivity analyses. 
Results No significant differences were found between the intervention arms with regard to baseline characteristics or effects on abstinence, quality of life and addiction level. However, respondents in the MTC group reported significantly more annual healthcare related costs than respondents in the UC group. Cost-effectiveness analysis, using prolonged abstinence as the outcome measure, showed that MT had the highest probability of being cost-effective. Compared with UC, in this group €5,100 had to be paid for each additional respondent being abstinent. With regard to cost-utility analyses, using quality of life as the outcome measure, UC was most probably most efficient. 
Conclusions To our knowledge, this was the first study to determine the cost-effectiveness and cost-utility of an Internet-based smoking cessation programme with and without counselling by a practice nurse. While the Internet-based multiple computer tailored programme seemed to be the most cost-effective treatment, the cost-utility of care as usual was most probably highest. To ease the interpretation of cost-effectiveness results, however, future research should aim at identifying an acceptable cut-off point for the willingness to pay per abstinent respondent.   
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INTRODUCTION 
Background Smoking is the single most preventable cause of illness and premature death in the world and is an important risk factor for six of the eight leading causes of death, including several types of cancer, cardiovascular diseases and respiratory diseases (WHO, 2008). Consequently, smoking is related to a reduced quality of life and re-sults in extensive health care costs (Allender et al., 2009, Muennig et al., 2010, Scarborough et al., 2011). Quitting smoking is thus important, not only to improve individual and population health, but also to reduce smoking-related health care costs.   Extensive evidence exists on the clinical effectiveness of behavioural interven-tions for smoking cessation (Lancaster and Stead, 2005c, Lancaster and Stead, 2005b, Noar et al., 2007). A brief advice from a general practitioner for instance, is one of these effective smoking cessation interventions (Stead et al., 2008). However, general practitioners and practice nurses often report a lack of time and skills to provide their patients with elaborate smoking cessation advice (Hall et al., 2005, Vogt et al., 2005). Computer tailoring is another behavioural intervention proven to be effective in increasing smoking cessation rates up to twelve months (Borland et al., 2004, Dijkstra et al., 1998a, Hoving et al., 2010, Lancaster and Stead, 2005c, Noar et al., 2007, Strecher, 1999, Te Poel et al., 2009). Within a computer tailored inter-vention, the content of the intervention is adapted to respondents’ individual char-acteristics using computer programmes (de Vries and Brug, 1999). Tailored inter-ventions are more effective in attracting and keeping the smoker’s attention (Kreuter et al., 1999, de Vries and Brug, 1999), which results in better processing of information (Dijkstra, 2005). Although a single tailored feedback message is suc-cessful in increasing cessation rates (Te Poel et al., 2009), providing feedback on multiple occasions is even more effective (Borland et al., 2004, Dijkstra et al., 1998c). Due to the automatic generation of the tailored feedback and the fact that computer tailored interventions are increasingly delivered online (Lustria et al., 2009, Shahab and McEwen, 2009), the integration of an Internet-based computer tailored programme in the general practice setting might limit the burden on health professionals and could potentially be time-, and thus cost, saving. Our research team has therefore developed a smoking cessation intervention consisting of Inter-net-based multiple computer-tailoring and a single tailored counselling session by a practice nurse.  Despite their proven clinical effectiveness, information about the relative cost-effectiveness of behavioural smoking cessation interventions, e.g. behavioural counselling or eHealth interventions, is limited. Previously, several cost-effective smoking cessation interventions have been developed (Annemans et al., 2009, Hoogendoorn et al., 2010, Vemer et al., 2010). These interventions, however, all involved the use of smoking cessation medication. Intensive counselling combined with pharmacotherapy, for example, yielded low cost per quality adjusted life year 
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(QALY) and appeared to be cost-effective compared with care as usual (Hoogendoorn et al., 2010). Furthermore, a recent study in the Netherlands showed that, despite expanding costs due to increased use of smoking cessation support, reimbursement of smoking cessation support would most likely result in more successful quitters and in an increase in QALYs against relatively little cost (Vemer et al., 2010). In addition, the smoking cessation drug varenicline has shown to be associated with both a reduction in smoking-related morbidity and mortality and a decrease in health care costs when compared with bupropion and nicotine re-placement therapy (Annemans et al., 2009). With regard to behavioural smoking cessation interventions, one study found that a computer-based smoking cessation intervention aimed at primary care professionals was associated with increases in abstinence rates and QALYs among their patients (Smith et al., 2007). In addition, since there was a call for research to economically evaluate eHealth interventions (Ahern et al., 2006), some studies have been conducted towards the cost-effectiveness and cost-utility of Internet-based interventions aimed at reducing alcohol use (Smit et al., 2011) and depressive symptoms (Warmerdam et al., 2010, Gerhards et al., 2010). However, to our current knowledge, no such studies have yet been conducted concerning the cost-effectiveness and cost-utility of an Internet-based smoking cessation intervention.  Therefore, the present study aimed to assess the cost-effectiveness and cost-utility of an Internet-based multiple computer tailored smoking cessation pro-gramme combined with (MTC) and without (MT) a single tailored counselling ses-sion by a practice nurses compared with care as usual (UC). 
Economic evaluation studies in a nutshell In this paragraph, a brief description is provided of each of these steps, in order to provide readers who are less familiar with this type of studies with an overview.  An economic evaluation study aims to determine the costs and effects associ-ated with an intervention and to compare these with other interventions and/or current practice. Results from economic evaluation studies can inform decisions concerning widespread implementation of these interventions, Economic evalua-tion studies usually consist of five steps (Evers et al., 2010).   The first step consists of identifying relevant costs and effects, looking at the interventions compared and the disease under consideration. This decision is made in line with a chosen perspective, e.g. the health care perspective, health insurer perspective or the societal perspective. However, the government bases its decision to finance and/or implement an intervention on a large scale on all potential socie-tal consequences, both within and outside the care setting. Economic evaluations are therefore preferably conducted from a societal perspective, in which all relevant costs and effects are taken into account (Drummond, 1997).   The second step concerns the measurement of costs and effects. Costs can be assessed prospectively by means of cost diaries or retrospectively using cost ques-tionnaires. Both methods, however, have advantages and disadvantages. Question-
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naires, for instance, are by nature retrospective and are thus subject to recall error. On the other hand, the burden of filling out a prospective cost diary during a rela-tively long follow-up period could be rather high (Goossens et al., 2000). Effects are usually assessed in terms of quality of life. While both generic and disease-specific quality of life instruments exist, the government wants to compare the cost-effectiveness of interventions targeting different diseases. Measuring generic qual-ity of life is therefore usually preferable. 
 A valuation of the measured costs and effects takes place in the third step. With regard to costs this implies that the number of visits, days and hours are expressed in a monetary currency. To valuate health care and patient costs, manuals for cost analysis in health care research can be used (Hakkaart-van Roijen et al., 2010). These manuals include the standardized average cost price of health care facilities in a particular country. When no standardized cost prices are available, real costs or tariffs can be used to estimate costs. As it is important that all cost prices are com-parable, all cost prices should be indexed to the same year. The valuation of effects on quality of life implies that, first, utility scores need to be computed. Utilities refer to preferences that individuals or society may have for a particular set of health outcomes and can range from 0 (the worst imaginable health state) to 1 (perfect health) (Drummond et al., 2005). Subsequently, utility scores assessed at different points in time can be transformed into an overall QALY score, representing the number of QALYs gained or lost during the follow-up period. Gaining one QALY means that one year is gained in perfect health, while e.g. gaining 0.8 QALY means that one year is gained in less than perfect health or that 0.8 years are gained in perfect health.  In the fourth step of the economic evaluation a cost-effectiveness ratio is calcu-lated. In this step, costs and effects are brought together in a ratio. This incremental cost-effectiveness ratio (ICER) can be calculated according to the following formula: ICER=(Ci-Cc)/(Ei-Ec), where Ci are the adjusted annual costs of the intervention group, Cc the adjusted annual costs of the control group, Ei the adjusted effects for the intervention group and Ec the adjusted effects of the control group. With regard to quality of life, ICERs are often called ICURs: incremental cost-utility ratios. Ratio’s such as the ICER or ICUR are, however, only able to compare two groups with each other. An approach which allows us to compared more than two groups with each other when choosing among treatments is to calculate a net monetary benefit (NMB) for each of the treatments. The NMB can be calculated by valuing the effec-tiveness and utility outcomes in monetary values using a threshold for society’s willingness to pay (WTP) per abstinent respondent and per QALY gained (Stinnett and Mullahy, 1998), according to the following formula: (Ei-Ec)*WTP-(Ci-Cc). If the NMB is above 0, the benefits outweigh the costs and the intervention is considered cost-effective. As many new interventions bring about both additional costs and additional effects, cut-off points have been determined for the WTP per additional measure of effect. In the Netherlands, cut-off points have been established for the WTP per QALY, varying by the severity of the condition (Raad voor de 
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Volksgezondheid en Zorg, 2006). For preventive interventions, €18,000 per QALY has been established as an accepted Dutch cut-off point (Raad voor de Volksgezondheid en Zorg, 2006). Similar cut-off points do not yet exist for effects assessed in terms of abstinence rates.   The fifth and last step entails an uncertainty analysis. Each economic evalua-tion study can suffer from several types of uncertainty. For the present study, two types of uncertainty are most important to explain further. A first type of uncer-tainty inherent to economic evaluations is sampling uncertainty. Accidentally, re-spondents can be included in the economic evaluation who reported, for instance, very high health care costs. To deal with this type of uncertainty, bootstrap analyses can be conducted (Drummond et al., 2005, Glick et al., 2007). Using bootstrapping techniques, with replacement, n (often 1000) times a random sample is drawn from the original dataset, resulting in 1000 slightly different samples and thus slightly different ICERs. Of these 1000 ICERs, the percentage can be calculated with 1) more effects and lower costs (dominant); 2) with less effects and lower costs; 3) with more effects and higher costs and 4) with less effects and higher costs (inferior). In a cost-effectiveness acceptability curve (CEAC), subsequently, the probability of each treatment being most preferable compared with the other treatment(s) stud-ied can be shown for varying levels of the WTP. Secondly, uncertainty results from the fact that for an economic evaluation study it is rather hard to obtain precisely correct data and that certain assumptions have to be made. To test whether results are robust, a sensitivity analysis can be conducted.  For more in-depth information on economic evaluation studies we refer the reader to books about this subject, e.g. Drummond et al. (2005). METHODS 
Design The economic evaluation was embedded in a three-armed randomized controlled trial with a follow-up period of twelve months. The trial design was approved by the Medical Ethics Committee of Maastricht University and the University Hospital Maastricht (MEC 08-3-037; NL22692.068.08), and is registered with the Dutch Trial Register (NTR1351). A more detailed description of the study design has been pub-lished elsewhere (Smit et al., 2010). 
Participants From May 2009 till June 2010, smokers (N=414) were recruited by practice nurses (N=91) working in Dutch general practices. To aid practice nurses in the recruit-ment, several recruitment materials were provided (e.g. desk displays, posters and business cards). Respondents were eligible for participation if they smoked, were motivated to quit within six months, were 18 years or older and were able to un-derstand Dutch sufficiently. Moreover, they had to have access to the Internet. In-terested smokers could sign up for the study on the study website or through their 
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practice nurse. After providing informed consent, participants were randomized into one of the two intervention groups, MTC or MT, or in the UC control group. Randomization took place at respondent level by means of a computer software randomization device. 
The smoking cessation intervention The smoking cessation intervention consisted of an Internet-based multiple com-puter tailored smoking cessation programme and tailored counselling by a practice nurse (Smit et al., 2010). 
Internet-based multiple tailored smoking cessation programme The Internet-based multiple computer tailored smoking cessation programme was based on the I-Change model (De Vries et al., 2003) and on a previously developed, effective single computer tailored intervention (Dijkstra et al., 1998a, Te Poel et al., 2009). Respondents received a total of four feedback letters: at baseline, two days after the quit date they had set at baseline, after six weeks and after six months. Feedback was personalized and tailored to several respondent characteristics: gender, cognitive variables (attitude, social influence and self-efficacy), intention to quit smoking, goal and relapse prevention strategies (action and coping plans), and smoking behaviour. Feedback letters were iterative: the second, third and fourth feedback letters did not only concern the respondent’s present state, but also re-ferred to changes respondents had made since they were included in the pro-gramme. Respondents were able to access their feedback letters in three ways: it was directly made available online, feedback letters were sent to the respondent by email and they could be printed. An example of a tailored feedback message is pro-vided in appendix 1. 
Tailored counselling by practice nurses After receiving the first tailored feedback, respondents in the MTC group were prompted to schedule a counselling meeting with their practice nurse within 6 to 8 weeks. They received this counselling session instead of the third tailored feedback letter at six-week follow-up. To assist practice nurses in guiding counselling ses-sions, they were provided with a counselling protocol. This protocol consisted of three chapters guiding counselling sessions with three different types of respon-dents: smokers who had quit successfully, smokers who quit but relapsed, and smokers who did not quit yet. The content of the counselling session was developed to be as similar as possible to the content of the computer tailored feedback and was also tailored to the respondents characteristics mentioned above. After six months, practice nurses were instructed to call their patients to ask them about their progress towards permanent cessation and, if needed, to provide them with additional cessation support. 
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Usual care Respondents randomized in the UC group received smoking cessation guidance according to participating practice nurses’ standard practice. Standard practice can vary from a brief intervention consisting of a single stop smoking advice to more intensive interventions consisting of at least four consultations (Chavannes et al., 2007, Partnership Stop met Roken, 2009).  Figure 7.1 presents an overview of the intervention components in each of study groups.  

 
Figure 7.1 Overview of intervention elements received by Dutch smoking adults (N=414) recruited from May 2009 to June 2010 and randomized into three study groups. 
 

Measurements 

Identification of costs and effects The present economic evaluation study was conducted from a societal perspective. This implies that intervention costs, health care costs as well as patient costs were identified as relevant. Intervention costs consisted of all costs that could be attrib-uted to the delivery of the intervention, such as hosting costs for the Internet-based programme and consultation costs. Costs for the development of the intervention as well as research-specific costs were excluded as these costs are sun costs, costs that would not be spend when the intervention would be implemented. Health care costs related to general practitioners’ or practice nurses’ (telephone) consultations or home visits, inpatient and outpatient specialist care, alternative medicine, mental health care, prescribed and over-the-counter smoking cessation medication, hospi-tal admissions, smoking cessation aids and other care (e.g. paramedics consulta-
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tions or professional home care). Patient costs consisted of travelling and time lost due to participation in the intervention.  
Measurement of costs and effects Intervention costs, health care costs and patient costs were assessed using a three-month retrospective costing questionnaire consisting of open-ended questions. Respondents had to indicate whether they had received this type of care during the past three months and if so, how often. These questionnaires were administered at six-week, six-month and twelve-month follow-up. The time respondents spent on the online tailoring programme was tracked by computer registered login and log-out data. To assess time spent on counselling, we used a mean time of 20 minutes for face-to-face counselling sessions and an average of 10 minutes for telephone consultations. Travelling time was measured based on average travel distances to a general practitioner in the Netherlands (Hakkaart-van Roijen et al., 2010).  The primary outcome measure used in the cost-effectiveness analysis (CEA) was prolonged abstinence at twelve-month follow-up, assessed by one item asking whether the respondent had refrained from smoking since the previous measure-ment at six-month follow-up (i.e. abstinence for at least six months) (1=no; 2=yes). Secondary outcome measures were seven day point prevalence abstinence, assessed by one item asking whether the respondent had refrained from smoking during the past seven days (1=no; 2=yes) and addiction level, measured by the abbreviated Fagerström Test for Nicotine Dependence (0=not addicted; 10=highly addicted) (Heatherton et al., 1991). Self-reported abstinence at twelve-month follow-up was cotinine validated using a saliva swap test.  The primary outcomes measure for the cost-utility analysis (CUA) was quality of life, assessed in terms of Quality Adjusted Life Years (QALYs) based on the Euro-Qol (EQ-5D) (Drummond et al., 2005, EuroQol Group, 1990). 
Valuation of costs and effects To valuate health care and patient costs, the updated Dutch manual for cost analysis in health care research was used (Hakkaart-van Roijen et al., 2010). In general, standardized cost prices were used, but when no standardized cost prices were available, real costs or tariffs were used to estimate costs. In case of uncertainty, we used the lowest cost price. Costs of smoking cessation medication were calculated based on daily defined dosage (Commissie Farmacotherapautische Hulp CVZ, 2011), including 6% Value Added Tax, prescription charges for prescribed medica-tion and claw-back, a lawful discount percentage to be subtracted from medication prices by pharmacists (Commissie Farmacotherapautische Hulp CVZ, 2011). Prices of informal care were based on shadow prices for unpaid work. The respondents’ time spent on the programme was valued using the friction cost approach (Hakkaart-van Roijen et al., 2010). The index year used was 2011. As cost prices in the Dutch manual for cost analysis in health care research (Hakkaart-van Roijen et al., 2010) were from the year 2009, these cost prices were indexed to the year 2011. 
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The consumer price indices used were 105.38 for 2009 and 109.02 for 2011 (Centraal Bureau voor de Statistiek, 2011). A thirteen-month recruitment period and a twelve-month follow-up period can both be considered as relatively short; it is therefore unlikely that any substantial differences in healthcare consumption and effects existed between participants who were included at the beginning and to-wards the end of the recruitment period. As a result, there were no reasons to dis-count volumes of healthcare consumption or effects.  QALYs were calculated using respondents’ answers to the EQ-5D (Drummond et al., 2005, EuroQol Group, 1990). The EQ-5D consists of five health state dimen-sions (mobility, self-care, usual activity, pain/discomfort and anxiety/depression) on which respondents have to indicate their own health state (1=no complaints; 2=some complaints; 3=many complaints) (EuroQol Group, 1990). Subsequently, utility scores were computed referring to preferences that individuals or society may have for a particular set of health outcomes (Drummond et al., 2005), based on preferences elicited from a general Dutch population (Lamers et al., 2006). Utilities range from 0 (the worst imaginable health state) to 1 (perfect health) (Drummond et al., 2005). Utility scores assessed at each of the measurement points were used to compute an overall QALY score using the ‘area under the curve’ method. The area under the curve is the duration of the health state (on the x-axis; twelve months) multiplied by the quality weight for the health state (on the y-axis; utility score), and represents the number of QALYs gained or lost (Drummond et al., 2005).  Smoking abstinence was expressed in a probability score that a smoker would be abstinent (1=not abstinent; 2=abstinent). 
Analyses All analyses were conducted according to the intention-to-treat principle. Missing data for costs, EQ-5D items, overall tobacco consumption and addiction level were replaced by mean imputation, using respondents’ scores on the previous and next measurement. When mean imputation was not possible due to missing data on multiple measurement points, missing data were replaced using the last observa-tion carried forward (preferred choice) or next observation carried backward method. Missing data for smoking abstinence were replaced using a negative sce-nario, whereby respondents lost to follow-up were considered still smoking. 
Baseline comparability of the three study groups To investigate the comparability of the three groups with regard to demographics, baseline values of outcomes and healthcare-related costs over the last three months, one-way analyses of variance (ANOVA) with Tukey’s posthoc tests and Chi-square tests were conducted. To determine whether selective drop-out had oc-curred, a comparison was made between those lost to follow-up and those who remained in the study after twelve months using two-sided t-tests and Chi-square tests. 
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Annual costs and effects The three groups were compared with regard to their mean annual costs using non-parametric bootstrapping (5,000 times) with 95% confidence intervals in percen-tiles (Drummond et al., 2005). To compare the three groups with regard to the mean effect assessed twelve months after baseline, one-way analyses of variance with Tukey’s posthoc tests and Chi-square tests were conducted. 
Cost-effectiveness and cost-utility analyses First, incremental costs and effects were calculated for each of the three treatments studied. Subsequently, NMBs were calculated enabling us to compare the three groups directly with each other regarding their cost-effectiveness and cost-utility. Using a range of thresholds for the willingness to pay, the likelihood was calculated that each treatment would be most efficient. 
Uncertainty analysis Sampling uncertainty around the estimates of cost-effectiveness and cost-utility was taken into account using non-parametric bootstrap re-sampling techniques (Drummond et al., 2005, Glick et al., 2007). To deal with the uncertainty of parame-ter estimates from the primary analyses, a sensitivity analysis was conducted. In primary and secondary analyses patient costs (i.e. traveling and time costs) were not valued in monetary costs but considered as reflected in participants’ reported quality of life (Hakkaart-van Roijen et al., 2010). However, as patient costs can be considered directly related to the treatment received (Hakkaart-van Roijen et al., 2010) it could be argued that these costs should be included as part of the pro-gramme cost. Therefore, we tested whether an increase in programme costs as a result of patient costs’ monetary valuation would lead to a change in results. For the MTC group, the inclusion of patient costs meant an increase in programme costs from €57.70 to €141.89 and for the MT group this meant an increase in programme costs from €7.70 to €82.24.  Bootstrap analyses were conducted using Microsoft Office Excel 2003. All other analyses were conducted using SPSS 17.0. RESULTS 
Sample characteristics Of the 414 respondents who were eligible for participation, 163 were randomized into the MTC group, 132 into the MT group and 119 into the UC group. No baseline differences were found (Table 7.1). After twelve months, 231 (55.8%) of the 414 respondents could be followed up. Respondents lost to follow-up were significantly younger (p=.01) than those who remained in the study. Of the 64 respondents who reported to be abstinent after twelve months, 30 did successfully undergo a co-tinine test and in all cases self-reported abstinence was confirmed. After imputation of missing values, total cost data were available for 370 respondents (89.2%), while 
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effect data were available for 414 (100%) (abstinence measures), 409 (98.8%) (addiction level) and 384 (92.8%) (QALYs) respondents.  
Table 7.1 Comparability of the three groups regarding demographics, baseline values of outcomes and healthcare-related costs over the last three months (N=414) 
Variable MTC (N=163) MT (N=132) UC (N=119) F χ2 P Mean (SD) age 48.1 (12.0) 47.8 (12.5) 48.1 (11.3) .03  .97 Percent (N) male 36.8 (60) 41.2 (54) 42.9 (51)  1.18 .56 Percent (N) educational level  High  Medium  Low 

  23.9 (39) 41.7 (68) 34.4 (56) 
  22.9 (30) 48.1 (63) 29.0 (38) 

  20.2 (24) 47.1 (56) 32.8 (39)   1.88  .76 
Percent (N) with cardiovascular diseases  16.6 (27)  13.0 (17)  15.1 (18)   .73  .69 Percent (N) with respiratory diseases  23.3 (38)  33.6 (44)  30.3 (36)   3.99  .14 Percent (N) with diabetes 4.9 (8) 4.6 (6) 5.9 (7)  .24 .89 Percent (N) with cancer 6.1 (10) 9.2 (12) 6.7 (8)  1.06 .59 Mean (SD) number of cigarettes smoked per day  20.6 (10.3)  23.5 (23.2)  21.5 (15.5)  1.14    .32 Mean (SD) FTND score (range 1-10)  5.3 (2.2)  5.6 (2.0)  5.3 (2.1)  .94    .39 Mean (SD) utilitya 0.8 (0.2) 0.8 (0.2) 0.8 (0.2) .60  .55 Mean (SD) healthcare-related costsb 425.9 (1506.9) 286.9 (436.6) 236.9 (474.0) 1.19  .31  GP 53.2 (50.2) 61.0 (73.2) 49.7 (55.1) 1.11  .33  Medical specialist 65.4 (132.1) 78.6 (170.9) 87.6 (202.8) .57  .57  Hospital 206.9 (1371.3) 50.9 (205.2) 47.9 (230.8) 1.47  .23  Alternative healer 5.1 (25.1) 9.4 (41.6) 4.9 (24.2) .84  .44  Mental health care 30.3 (133.5) 24.3 (100.8) 38.2 (186.5) .27  .76  Prescribed and OTC  medication 26.7 (78.8) 36.4 (95.5) 13.6 (58.4) 2.37  .10  Medical aids and  assistive devices 1.7 (4.1) 3.4 (12.6) 1.9 (4.8) 1.73  .18  Other care  26.0 (268.3) 19.2 (166.4) 12.5 (65.7) .15  .86 aBased on the Dutch algorithm for the Euroqol (EQ-5D) scores; bCosts prior three months in euro’s. 
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Table 7.2 Mean annual costsa per patient and mean effect 
 MTC MT UC 95% CIb Difference 

TC- MT 
95% CIb Difference  

UC - MT 
95% CIb Difference

MTC - UC Costs          Intervention costs (fixed); N=384 57.70 7.70 0.00 - - - - - - Mean (SD)b healthcare-related costs; N=370 1564 (338) 1016 (158) 761 (122) -95.4 1381.4 -642.2 139.1 194.3 1611.8 GP; N=384 157 (14) 180 (27) 139 (17) -86.1 32.3 -105.8 15.5 -25.4 61.4 Medical specialist; N=374 298 (52) 251(62) 224 (48) -115.8 198.1 -188.3 116.6 -61.2 213.8 Hospital; N=380 610 (288) 267 (106) 172 (84) -139.7 1054.7 -374.0 161.1 -17.0 1133.4 Alternative healer; N=382 17 (6) 29 (13) 18 (9) -42.9 13.7 -43.1 18.6 -23.4 18.8 Mental health care; N=384 106 (39) 95 (34) 131 (71) -92.2 109.8 -97.1 209.4 -200.2 111.9 Prescribed and OTC smoking cessation medication; N=384 148 (24) 144 (30) 90 (23) -72.7 79.1 -129.6 18.5 -9.0 124.6 Smoking cessation aids; N=384 20 (10) 15 (10) 19 (14) -21.6 32.5 -27.9 41.0 -34.4 32.3 Other care; N=382 122 (87) 21 (12) 41 (22) -15.9 293.6 -24.7 72.4 -45.9 281.7 Effects    F χ2 P Percent (N) prolonged abstinent; N=414 8.6 (14) 15.2 (20) 10.1 (12)  3.36 .19 Mean (SD) QALY-EQ5Dc; N=384 .86 (.15) .83 (.21) .84 (.21) .89  .41 Percent (N) 7 days abstinent; N=414 12.3 (20) 20.5 (27) 12.6 (15)  4.57 .10 Mean (SD) FTND scored; N=409 4.76 (2.41) 5.21 (2.30) 4.81 (2.46) 1.40  .25 
aVolumes and cost price details are available upon request; bUnadjusted bootstrapped mean, standard deviation and 95% confidence interval (CI) based on 5000 bootstrap replications; cBased on the Dutch algorithm for the Euroqol (EQ-5D) scores; dReversed, range 1-10; GP: general practitioner or practice nurses; OTC: over-the-counter.  
Annual costs and effects A significant difference was found between the MTC and UC group with regard to annual healthcare-related costs per patient (Table 7.2): in the MTC group, mean annual costs were €1,564 (SD=€338), while costs in the UC group were €761 (SD=€122). No differences were found between the three groups with regard to any specific type of healthcare-related costs, nor regarding effects on abstinence, QALYs or addiction level assessed at twelve-month follow-up. 
Cost-effectiveness analyses Table 7.3 shows that, compared with UC, €5,100 has to be paid in the MT group for each additional respondent being abstinent. For respondents in the MTC group 
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costs were higher, while effects were lower than in the UC and MT groups, As a result, MTC was dominated by the other two treatments.  The CEA showed that until a threshold value for the WTP of €5,100 per absti-nent respondent, UC was most probably the most efficient treatment. From a WTP of €5,100 or higher, however, MT was most probably most cost-effective (Table 7.3). With the accepted Dutch cut-off point of €18,000 per QALY for preventive interventions (Raad voor de Volksgezondheid en Zorg, 2006), MT would thus be the most preferable treatment. These results are visually displayed in the cost-effectiveness acceptability curve (CEAC), showing the probability of each treatment being preferable to the other two treatments for varying levels of the WTP per addi-tional abstinent participant (Figure 7.2). Sensitivity analyses supported these re-sults (Table 7.3).  Results from secondary analyses showed that concerning seven-day point prevalence abstinence, a high probability was found (i.e. 88%, with a WTP of €18,000 per abstinent respondent) that MT was the most cost-effective treatment. Regarding the level of addiction, however, it was most probable that MT would be least efficient (Table 7.4). 
Cost-utility analyses With regard to QALYs gained, results were somewhat different. As is shown in table 7.3, MT was dominated, as this treatment was both more expensive and less effec-tive than UC. MTC was more expensive, but also more successful than UC and MT, which resulted in an incremental cost of €40,300 per QALY gained when comparing MTC with UC. Comparing MTC with MT resulted in an incremental cost of €18,367 per QALY.  The CUA showed that, with a WTP of €18,000 per abstinent respondent, UC would probably (i.e. 64%) be the most efficient treatment (Table 7.4). While de-creasing this threshold value to €0 led to an increased probability that UC would be most efficient, increasing this threshold led to a lower probability of UC being most preferable. With a WTP of almost €40,000, UC and MTC would be equally prefer-able. These results are further illustrated in the cost-utility acceptability curve (CUAC) (Figure 7.3). Sensitivity analyses showed similar results (Table 7.4). 
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Figure 7.2 Cost-effectiveness acceptability curve 

 
Figure 7.3 Cost-utility acceptability curve 
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Table 7.3 Incremental costs and effects per abstinent smoker and per QALY gained for the three treat-ments studieda Prolonged abstinencec 
Intervention Costs per participantb Probability abstinent Incremental costsb Incremental probability abstinent Incremental costs per abstinent respondentb,e UC 761 1.12 - - - MT vs. UC 1, 016 1.17 255 .05 5,100 MTC vs. UC 1,567 1.10 806 -.02 dominated MTC vs. MT 1,567 1.10 551 -.07 dominated QALY-EQ5Dd Intervention Costs per participantb Quality of life Incremental costsb Incremental quality of life Incremental costs per QALYb,e UC 761 .84 - - - MT vs. UC 1,016 .83 255 -.01 dominated MTC vs. UC 1,567 .86 806 .02 40,300 MTC vs. MT 1,567 .86 551 .03 18,367 
aWith a willingness-to-pay threshold of €18,000; bIn euros; cCoded as 1=not abstinent and 2=abstinent; dBased on the Dutch algorithm for the Euroqol (EQ-5D) scores; ecalculated according to the formula ICER=(Ci-Cc)/(Ei-Ec).  
Table 7.4 Results from cost-effectiveness and cost-utility analysesa  N Probability of NB highestb; %  MTC MT UC MTC MT UC Primary analysis       Prolonged abstinence 145 121 104 0 78 21 QALY-EQ5Dc 145 121 104 18 18 64 Secondary analysis       7 day ppa 145 121 104 1 88 11 FTND scored 135 115 96 50 6 45 Sensitivity analysise       Prolonged abstinence 145 121 104 1 76 24 QALY-EQ5Dc 145 121 104 19 15 66 aBased on 1000 bootstrap replications; bWith a willingness-to-pay threshold of €18,000; cBased on the Dutch algorithm for the Euroqol (EQ-5D) scores; dReversed, range 1-10; eIncrease in programme costs from €57.70 to €141.89 (MTC group) and from €7.70 to €82.24 (MT group) caused by the inclusion of patient costs; ppa: point prevalence abstinence; NB: Net Benefit. DISCUSSION 
Main findings To our current knowledge, this was the first study to determine the cost-effectiveness and cost-utility of an Internet-based smoking cessation programme with and without counselling by a practice nurse. The results presented suggest that respondents who received the Internet-based multiple computer tailored pro-
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gramme and tailored counselling by their practice nurse reported significantly more annual healthcare related costs than respondents who received care as usual. A potential explanation for this finding might be that smokers were prompted by the tailored feedback they received to ask for more smoking cessation guidance, e.g. additional counselling sessions with the practice nurse or a prescription for smok-ing cessation medication. While respondents who received the Internet-based pro-gramme only might have had the same tendency, for respondents in the MTC group practice nurses might have additionally been prompted by their patients’ visit to offer them more smoking cessation help. As current recommended practice in the Netherlands consists of more than one counselling session (Partnership Stop met Roken, 2009, Pieterse et al., 2001), while as part of MTC practice nurses could offer only one counselling session, this would not be surprising. Interestingly, though, the significant difference in total healthcare-related costs could not be explained by a difference in any particular type of health-care related costs. No significant differ-ences were found, for instance, with regard to costs spent on general practitioner or practice nurse consultations or on the use of smoking cessation aids.  Furthermore, the present study showed that the Internet-based multiple com-puter tailored smoking cessation programme would probably be the most cost-effective of the three treatments under study. Compared with current practice, the incremental costs per abstinent participant were €5,100. This is slightly more than what was found in previous studies (Salize et al., 2009, Kaper et al., 2006). One of these studies, however, only included costs directly related to the interventions received (Salize et al., 2009), while we conducted our economic evaluation from a broader societal perspective. Nevertheless, the interpretation of the incremental costs per abstinent participant is difficult as no information exists on the amount of money that society is willing to pay per abstinent participant. While a willingness to pay of €18,000 per QALY is an accepted Dutch cut-off point (Casparie et al., 1998), no such cut-off point exists with regard to abstinence rates. To enable the interpre-tation of the incremental costs per abstinent participant, future research should aim at identifying an acceptable cut-off point for the willingness to pay per abstinent participant.  When it concerned cost-utilities, the results presented suggest that care as usual would probably be the most preferable of the treatments studied. A potential explanation for this finding might be that the follow-up period of twelve months was not sufficiently long for the beneficial effects of the intervention on smoking abstinence to be translated into detectable changes in quality of life, as recent ex-smokers are known to suffer from withdrawal symptoms for about one week post quit attempt (Shiffman et al., 2006). However, previous studies were able to detect a positive association between quitting smoking and quality of life yet during a twelve-month follow-up period (Hays et al., 2010, Sales et al., 2009). Another ex-planation might be that within Dutch general practices, care as usual for smoking cessation is rather intensive. Anecdotal evidence suggests that practice nurses usu-ally offer four to six consultations as part of smoking cessation care (unpublished). 
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While respondents in the MT and MTC groups received either four tailored feed-back letters (MT) or three tailored feedback letters, a single counselling session with and a telephone call from a practice nurse (MTC), a mainly Internet-based programme might have been perceived as more distant and less intense than care as usual. As a result, respondents in the UC group might have established a better or stronger social bond with their practice nurse than respondents in the MT or MTC groups. This assumed social bond (Shum et al., 2000) might subsequently have resulted in positive effects on quality of life among UC respondents.  
Strengths and limitations The present study aimed to contribute to the literature by examining the cost-effectiveness and cost-utility of an Internet-based smoking cessation intervention, something which has, to our knowledge, not been done before. In the present study, besides generic quality of life, disease-specific effects of the intervention, i.e. smok-ing abstinence, were taken into account. To facilitate the comparison of the cost-effectiveness of interventions targeting different diseases, effects are usually as-sessed in terms of quality of life. However, to compare smoking cessation interven-tions more specifically, disease-specific effect measures might be more informative. That in the present study both effect measures were included can thus be an impor-tant strength. Nevertheless, the present study also had its limitations. First, it suf-fered from relatively high drop-out rates. High rates of attrition seem to be inherent to many Internet-based interventions and drop-out rates of 44% are not extraordi-nary when compared to other Internet-based studies (McKay et al., 2008, Shahab and McEwen, 2009, Wangberg et al., 2008, Wangberg et al., 2011). As a conse-quence, however, there was not sufficient power for us to conduct a complete-case analysis as part of the sensitivity analyses. Secondly, as we expected higher attrition rates in the MTC group, at baseline slightly more respondents were randomized into this intervention group. Attrition rates, however, appeared to be similar among the groups, resulting in a skewed distribution of respondents with 163 respondents in the MTC group, 132 in the MT group and 119 in the UC group. We do no expect that this has biased our results. In fact, our finding of no selective attrition can be considered valuable in the design of future trials. 
Conclusions The Internet-based multiple computer tailored programme seemed to be the most cost-effective treatment when taking smoking abstinence as the outcome measure. However, the cost-utility, taking quality of life as the outcome measure, of care as usual was most probably highest. To enable the interpretation of the incremental costs per abstinent participant found in the cost-effectiveness analyses, future re-search should aim at identifying an acceptable cut-off point for the willingness to pay per abstinent participant. 
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CHAPTER 8 
The importance of attitude and innovation 
characteristics in determining the intention to 
implement a new smoking cessation intervention 
among Dutch practice nurses: a cross-sectional study 

                 Submitted as: Smit, E.S., Hoving, C., de Vries, H. Determinants of Dutch practice nurses’ intention to implement a new smoking cessation intervention: The importance of attitude and innovation char-acteristics. 
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ABSTRACT 
Aims This paper is a report of a study that aimed to identify determinants of Dutch practice nurses’ intention to implement a new smoking cessation intervention and to investigate the independent value of attitude and Rogers’s innovation characteristics. 
Background While effective smoking cessation interventions exist, their implementation in practice is often suboptimal. Previous studies have tried to integrate the I-Change model with the Diffusion of Innovations theory, but none have disentangled the independent value of attitude and Rogers’s innovation characteristics in explaining implementation.  
Methods In 2010, 56 of 91 practice nurses who participated in a randomized controlled inter-vention effectiveness trial completed an online questionnaire concerning demographics, patient population characteristics, attitude, innovation characteristics, self-efficacy, perceived social influence and intention to implement the intervention. Recruitment success was de-fined as the number of patients participating in the trial. To detect differences between in-tending and non-intending practice nurses independent sample T-tests and Chi-square tests were conducted. Correlation coefficients were calculated to identify associations between potential determinants of the intention to implement. To identify significant determinants logistic hierarchical regression analyses were conducted. 
Results While interrelated, both attitude and innovation characteristics were independently, positively associated with practice nurses’ intention to implement. Recruitment success and perceived patient support also showed a significant positive association with intention. 
Conclusion To increase new interventions’ implementation rates, it is important to generate a positive attitude towards the intervention, to convince health professionals of its beneficial characteristics, to aid practice nurses in successfully recruiting smoking patients and to in-crease perceived patient support.       



P R A C T I C E NU R S E S ’  I N T EN T I O N  T O  I M P L E M E NT  

 123 

INTRODUCTION Smoking is the most preventable cause of illness and premature death in the world (USDHHS, 2004, WHO, 2008). Five million people are dying from tobacco use each year (WHO, 2008), which stresses the importance of smoking cessation. Within the Dutch primary care setting, the care for patients with chronic diseases such as dia-betes, asthma or hypertension, for whom smoking cessation is of extra importance, is most often provided by practice nurses (Nederlands Huisartsen Genootschap and Landelijke Huisartsen Vereniging, 2011). Previously, primary care professionals have been shown to be successful in promoting smoking cessation among their patients (Lancaster et al., 2000, Stead et al., 2008) and reasonable evidence exists that nurse-delivered smoking cessation interventions are effective (Rice and Stead, 2008). The public health impact of these interventions, however, is not only de-pendent on their effect, but also on their reach (Velicer and Prochaska, 1999, de Vries and Brug, 1999, Glasgow et al., 1999), while the implementation of these pro-grammes is often suboptimal (Eccles et al., 2007, Glasgow et al., 2003, Stead et al., 2009). This results in lower cessation rates than ideally possible. To obtain higher smoking cessation rates, it is therefore important to study the cognitive factors associated with the implementation of smoking cessation interventions in practice. 
Background In previous studies addressing the determinants of the implementation of health behaviour change interventions, socio-cognitive theories such as the I-Change mod-el (De Vries et al., 2003) as well as the Diffusion of Innovations theory (Rogers, 1995) have been frequently applied (Lee, 2004, Pronk et al., 2001, Rogers, 2002, van der Weide and Smits, 2004, Helmink et al., 2011, Hoving et al., 2007b, Puffer and Rashidian, 2004). According to the I-Change model, implementation is deter-mined by the intention to implement, which is determined by three cognitive fac-tors: attitude, social influence and self-efficacy (De Vries et al., 2003). Previous stud-ies indeed showed that health professionals’ clinical behaviour could be largely explained by their intention (Eccles et al., 2006), while a positive attitude, positive social norms and a higher self-efficacy have previously been associated with the intention to implement smoking cessation programmes in practice (Hoving et al., 2007b, Puffer and Rashidian, 2004, Helmink et al., 2011). These three motivational factors, in turn, are predicted by several predisposing factors, such as practice nurses’ own smoking status and their training in giving smoking cessation advice (Hall et al., 2005, Stead et al., 2009).  The Diffusion of Innovations theory (Rogers, 1995) suggests that the decision to implement a new intervention is a process that occurs over time and consists of multiple phases: knowledge, persuasion, decision, implementation and confirma-tion (Rogers, 1995). Health professionals first need to be aware of the interven-tion’s existence, then form a favourable or unfavourable attitude towards the inter-vention, decide to adopt or reject the intervention, start implementing it and ulti-
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mately seek reinforcement of the decision made. Within this process, the attitude towards the intervention is assumed to be based on the perception of five interven-tion characteristics (i.e. relative advantage, compatibility, complexity, trialability and observability) (Rogers, 1995), which have previously been shown to be related to the implementation of preventive interventions in general (Lee, 2004, Pronk et al., 2001, Rogers, 2002) and smoking cessation interventions in particular (Bolman et al., 2002a, Segaar et al., 2006, Segaar et al., 2007).  Previous implementation studies have tried to integrate Rogers’ innovation characteristics within the socio-cognitive concept of attitude (Bolman et al., 2002a, Segaar et al., 2007). In these studies, differences were found between cardiac nurses adhering and non-adhering to a minimal-contact smoking cessation inter-vention regarding all innovation characteristics (Segaar et al., 2007) and between cardiac nurses intending and non-intending to continue using this intervention regarding the interventions’ perceived advantage and complexity (Bolman et al., 2002a). While both studies considered Rogers’ innovation characteristics as part of the more general construct of attitude, previous studies of the implementation of innovations in health care have considered attitude to be a characteristic of the intervention’s user (i.e. the health professional) and Rogers’ concepts as character-istics of the intervention (Fleuren et al., 2004, Helmink et al., 2011). Considering attitude and innovation characteristics as two separate constructs, would lead to the hypothesis that both independently influence implementation. To our knowl-edge, however, no studies have been conducted that disentangled the independent value of attitude and Rogers’s innovation characteristics in explaining the imple-mentation of smoking cessation interventions in practice, while this would provide more specific targets for developing intervention strategies aimed at increasing implementation rates and, consequently, for increasing smoking cessation rates.  
Objective of the present study The present study aimed to identify determinants of practice nurses’ intention to implement a new smoking cessation intervention. In addition we aimed to investi-gate the relative value of attitude and Rogers’s innovation characteristics, next to other cognitive factors as derived from the I-Change model, in explaining the inten-tion to implement this intervention in the general practice setting. We hypothesized that both attitude and innovation characteristics would be independently associ-ated with the intention to implement and that including both constructs separately into the same model explaining the intention to implement would lead to more explained variance than including either of the two constructs alone. THE STUDY 
Aims This paper is a report of a study that aimed to identify determinants of Dutch prac-tice nurses’ intention to implement a new smoking cessation intervention and to 
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investigate the independent value of attitude and Rogers’s innovation characteris-tics in explaining intention to implement. 
Design A cross-sectional study was conducted. 
Sample/participants In June and July 2010, all 91 Dutch general practice nurses who participated in a Randomized Controlled Trial (RCT) testing the effectiveness of the smoking cessa-tion intervention PAS (Personal Advice in Stopping smoking) were invited by e-mail to fill out an online questionnaire. PAS is a smoking cessation intervention consist-ing of a web-based multiple computer tailored smoking cessation programme and tailored counselling by a practice nurse. From May 2009 to June 2010, these prac-tice nurses offered PAS to their smoking patients, which resulted in a total of 414 smokers taking part in the trial. A more detailed description of the intervention and of the PAS study design is provided elsewhere (Smit et al., 2010).  
Data collection The online questionnaire consisted of 61 questions and was based on previously developed questionnaires that used the I-Change model (De Vries et al., 2003) and/or Rogers’s Diffusion of Innovations theory (Rogers, 1995) as a theoretical framework for studying the intention to implement a smoking cessation pro-gramme among general practice staff (Bolman et al., 2002a, Leitlein et al., 2011, Hoving et al., 2007b).  
Ethical considerations The study was approved by the Medical Ethics Committee of Maastricht University and the University Hospital Maastricht (MEC 08-3-037; NL22692.068.08), and is registered with the Dutch Trial Register (NTR1351). 
Data analysis All analyses were conducted with SPSS version 17.0.  First, respondents were divided into two groups based on their intention to implement the intervention: intenders (definitely yes, probably) and non-intenders (definitely no, probably not, maybe). Independent sample T-tests and Chi-square tests were conducted to detect differences between intenders and non-intenders with regard to demographics, patient characteristics, recruitment success, attitude, perceived innovation characteristics, social influence and self-efficacy.  Secondly, to identify associations between potential determinants of the inten-tion to implement Pearson’s correlation coefficients were calculated for two con-tinuous variables and point-biserial correlations were calculated for the relation-ships between a dichotomous and a continuous variable. 
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Thirdly, hierarchical logistic regression analyses were conducted. We tested three models: 1) a model with concepts from the I-Change model only; 2) a model with concepts from the I-Change model, in which attitude was replaced by Rogers’ inno-vation characteristics; 3) a model with concepts from the I-Change model, including attitude, and Rogers’ innovation characteristics. Predisposing factors on both health professional and patient level (i.e. health professionals’ smoking status, use of exist-ing smoking cessation guidelines, recruitment success, and the perceived age and educational level of the patient population) were entered into each model first. As this first step was of exploratory nature, we used a backward approach (Field, 2005), whereby variables were excluded from the model based on the likelihood ratio statistic (LR). In the second step, attitude and/or Rogers’ innovation charac-teristics, self-efficacy and social influence were added into the model using the Enter method. 
Validity and reliability Practice nurses´ smoking status (smoking/non-smoking) was assessed, as well as whether they used smoking cessation guidelines before their participation in the trial (yes/no). In addition, respondents were asked to describe their perception of their patient population in terms of age (young/neutral/old) and educational level (low/neutral/high). Recruitment success was defined as the total number of pa-tients in each general practice who participated in the RCT, information known by the research team. Unless stated otherwise, all items described in the following were assessed on a five-point Likert scale (1=totally disagree; 5=totally agree).  Attitude towards the intervention was measured with three items, i.e. ‘PAS is an effective smoking cessation intervention’, ´The Internet is a good medium to aid patients to quit smoking´, ‘I think that, when combined with a web-based pro-gramme, one counselling session with a practice nurse should be sufficient to aid smoking patients to quit’ (α=.59). While the Cronbach’s alpha of .59 might appear low, this is not extraordinary when measuring psychological constructs with only few items (Field, 2005).  Rogers’ innovation characteristics were assessed by four items (α=.66), i.e. ´PAS is an improvement compared with our previous smoking cessation activities´ (relative advantage), ´PAS fits within the current way of working in our general practices´ (compatibility), ´It was complicated to use PAS in our general practice´ (complexity) and ´The use of PAS is beneficial for the general practice’s reputation´ (observability). Before inclusion in the subscale, the item on complexity was re-versed. Trialability was not assessed as all respondents had a trialability opportu-nity when participating in the RCT. Again, this scale should not be considered unre-liable, as a Cronbach’s alpha of .66 is not extraordinary when measuring psycho-logical constructs with only few items (Field, 2005).  Self-efficacy was measured with one item, i.e. ‘I found it difficult to conduct a counselling session using the PAS counselling protocol’. 
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Social influence was measured with two items, assessing whether colleagues stimu-lated the use of PAS and whether patients were supportive of its use. As no reliable scale could be constructed, both measures were taken into account separately in all analyses.  The intention to implement PAS in the future was measured by one question: ‘Whenever PAS becomes nationally available, would you intend to use it in your general practice?’ (1=definitely yes; 5=definitely not). RESULTS  
Sample characteristics In total, 61 practice nurses filled out our questionnaire (67% response rate). Of these 61 practice nurses, 56 completed the question about their intention to im-plement the intervention and were thus included in the data analysis. Twenty-one (37.5%) practice nurses could be categorized as intenders and 35 (62.5%) as non-intenders. A small minority of practice nurses reported to currently smoke (6.5%), while most practice nurses reported to use existing smoking cessation guidelines (91.4%). On average, practice nurses recruited seven smokers for participation in the RCT (range 0-26). 
Differences between intenders and non-intenders Table 8.1 provides a detailed description of intending and non-intending practice nurses’ characteristics. T-tests and Chi-square test revealed that practice nurses intending to implement reported a significantly higher percentage of younger pa-tients within their patient population. Moreover, they reported significantly less often to have used smoking cessation guidelines than non-intending practice nurses. Among intenders, the average number of patients recruited was signifi-cantly higher (10.4) than among non-intenders (4.5). Furthermore, the attitude towards PAS of intenders was significantly more positive and they valued the inter-vention significantly higher with regard to Rogers’ characteristics. Furthermore, perceived patient support and the level of self-efficacy were significantly higher among intenders than among non-intenders. 
Correlations between potential determinants of the intention to implement The correlation matrix in table 8.2 shows the correlations between all measured determinants of the intention to implement. The patient population’s age was nega-tively related to attitude, while Rogers’ innovation characteristics and perceived patient support were both positively related to attitude. Rogers’ innovation charac-teristics were also positively associated with self-efficacy and perceived patient support, while recruitment success showed a positive association with perceived social influence from both colleagues and patients. 
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Determinants of the intention to implement  Three of the predisposing factors remained in the model: practice nurses’ use of smoking cessation guidelines, the patient population’s age and recruitment success. Of these, only recruitment success was significantly associated with the intention to implement the intervention (OR 1.21; 95% CI 1.06-1.38). Practice nurses who had recruited more patients were more likely to intend to implement than practice nurses who had recruited fewer patients. These three factors were added into each second model tested.  In the model with predisposing factors and concepts from the I-Change model, attitude was positively associated with the intention to implement, as was the per-ceived social support from patients. In addition, the positive association between recruitment success and intention to implement remained significant.  In the model with predisposing factors and concepts from the I-Change model, but with attitude replaced by Rogers’ innovation characteristics, innovation charac-teristics showed a significant positive association with the intention to implement. Again, the perceived social support from patients was found to be positively associ-ated with the intention to implement, while the positive association between re-cruitment success and the intention to implement again remained significant.  In the model with concepts from the I-Change model and Rogers’ innovation characteristics, both attitude and innovation characteristics were found to be posi-tively associated with the intention to implement. The positive association between recruitment success and the intention to implement again remained significant, but the association between perceived social support from patients and the intention to implement became non-significant. All three models are presented in table 8.3.  
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Table 8.1 Characteristics of intending and non-intending practice nurses (N=56)  Intending practice nurses (N=21) Non-intending practice nurses (N=35) T χ2 p-value 
Smoking   % non-smokers  95.2  94.3    .02  .88 Use of smoking cessation guidelines  % using no guidelines  19.0  2.9    4.23  

.04 Patient population  % young  % smoking  % Dutch  % highly educated 
 23.8 9.5 66.7 9.5 

 5.7 11.4 80.0 11.4 
 2.56 .00 -1.35.39 

  
 

.01 1.00 .19 .70 Number of patients recruited 10.4; 7.2 4.5; 4.6 -3.36  <.00 Attitude (Mean; S.D.)a 3.4; .5 2.9; .5 -4.30  <.00 Innovation characteristics (Mean; S.D.)a 3.5; .3 2.8; .5 -5.63  <.00 Self-efficacy (Mean; S.D.)a  4.0; .6 3.4; 1.0 -2.90  .01 Social influence  Colleagues (Mean; S.D.)a  Patients (Mean; S.D.)a  2.9; .9 3.2; .6  2.6; .7 2.4; .7  -.89 -4.54   .38 
<.00 Note: arange from 1-5; significant differences are depicted in bold. 
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Smoking status 1.00 .07 .02 -.05 -.09 -.04 -.04 .09 -.09 -.01 Use of existing guidelines  1.00 .23 .10 .03 -.16 -.21 -.19 -.04 -.12 Patients’ age   1.00 -.08 -.09 -.31* -.25 -.17 .22 -.05 Patients’ education    1.00 -.08 -.06 -.06 -.09 -.23 .07 Recruitment success     1.00 .08 .25 .25 .43** .29* Attitude      1.00 .44** .24 -.20 .47** Innovation characteristics       1.00 .43** .19 .49** Self-efficacy        1.00 -.04 .20 Social support colleagues         1.00 .17 Social support patients          1.00 Note: *p<,05; **p<.01. 
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Table 8.3 Determinants of practice nurses’ (N=56) intention to implement PAS in the future 
 I-Change - attitude I-Change - innovation characteristics I-Change - attitude and innovation characteristics      R2=.71 95% CI R2=.75 95% CI R2=.81 95% CI  OR Lower Upper OR Lower Upper OR Lower Upper Use of guidelinesa 11.23 .61 206.94 10.93 .26 457.19 30.27 .15 5982.16 Patient population’ s age .36 .08 1.61 .39 .09 1.76 .62 .11 3.51 Recruitment success 1.22* 1.00 1.48 1.22* 1.00 1.50 1.34* 1.03 1.73 Attitude 17.76* 1.41 224.24 - - - 33.12^ 1.00 1102.05 Innovation characteristics - - - 35.58** 2.42 522.77 61.49* 1.72 2194.98 Self-efficacy 1.12 .37 3.37 1.63 .39 6.78 3.08 .62 15.37 Social support           Colleagues 1.13 .33 3.87 .80 .19 3.35 1.13 .20 6.40  Patients 9.00* 1.13 71.51 8.65* 1.18 63.45 18.21 .50 658.84 Note: aReference category no use of guidelines; ^p=.05; *p<,05; **p<.01.  DISCUSSION  
Limitations In the study, some limitations were present. First, the study was of cross-sectional nature. Therefore, we were unable to draw conclusions about the causality of the associations found. A related limitation is that the study was relatively under-powered to conduct regression analyses due to the relatively small sample size, as demonstrated by several wide confidence intervals. While the results presented should thus be interpreted with caution, they can be valuable in guiding future longitudinal studies with larger samples of practice nurses.  Secondly, the study was conducted amongst Dutch practice nurses who par-ticipated in a trial testing the effectiveness of a new smoking cessation intervention developed in the Netherlands. As all participating practice nurses had yet agreed to adopt the intervention for the effectiveness trial period, these practice nurses might have viewed the intervention more positive than the average Dutch practice nurse would have. In line with a previous study, however, we would expect the differ-ences between intenders and non-intenders as presented in this manuscript to be even more profound when all Dutch practice nurses would have participated (Hoving et al., 2007b).  Thirdly, we were unable to study the determinants of actual implementation of the intervention as it was not yet nationally available. A recent systematic review, however, showed intention to be an important predictor of health professionals’ clinical behaviour, explaining a similar proportion of the variance in behaviour found in literature among non-health professionals (Eccles et al., 2006). The inten-
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tion to implement can therefore be considered a reliable precursor of actual imple-mentation.  Lastly, self-efficacy was measured with one item only, which is not a reliable measure of the construct. Within the present study, we aimed to minimize practice nurses’ burden of filling out the questionnaire, but future studies should aim to assess self-efficacy with at least three items.  
Discussion of main findings The present study is the first that showed that both attitude and Rogers’ innovation characteristics are independently important in explaining practice nurses’ intention to implement a new smoking cessation intervention in the general practice setting. In addition, recruitment success and perceived support from patients are both sug-gested to be significant determinants of the intention to implement.  While causality could not be established within the present study, it might thus be important to generate a positive attitude among health professionals to-wards implementation and to convince them of a new intervention’s beneficial characteristics in order to increase implementation rates. Within the present study, practice nurses were informed about the new intervention by the research team. The I-Change model, however, suggests that the source of the message is an impor-tant predictor of attitude (De Vries et al., 2003), while Rogers has previously sug-gested that the use of champions might facilitate the dissemination of preventive interventions (Rogers, 2002). To increase a positive attitude towards implementa-tion, it might therefore be better to disseminate information about a new interven-tion for practice nurses via the general practitioners they are working for, instead of via the researchers they barely know. Future studies should aim to identify whether this is indeed the case. Furthermore, a previous study showed that practice nurses’ satisfaction with their current smoking cessation activities was negatively associ-ated with their intention to adopt a new smoking cessation intervention (Leitlein et al., 2011). Conceivably, practice nurses based their attitude towards implementa-tion of the intervention on their satisfaction with the intervention during the initial trial period (i.e. the RCT). It would be interesting to assess the role satisfaction plays in determining implementation as well.  In line with a previous study (Hoving et al., 2007b), practice nurses who were more successful in recruiting patients during the RCT reported a higher intention to implement the intervention than those who were less successful. Within our RCT, all participating practice nurses were provided with many recruitment materials, such as desk displays, recruitment letters, business cards, recruitment texts for their websites and posters to help them to recruit smoking patients (Smit et al., 2010). Moreover, incentives were sent to practice nurses after recruiting five and ten patients. Still, however, not all practice nurses were able to recruit smoking patients to participate in the RCT testing the intervention’s effectiveness. The posi-tive correlation found between perceived social support from colleagues and re-cruitment success suggests that practice nurses who experienced more support 
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from their colleagues were more successful in recruiting smoking patients. How-ever, both intending and non-intending practice nurses scored relatively low on the perceived support from colleagues, i.e. lower than three on a five-point scale. Here thus seems to be room for improvement. As a previous study showed that a more active role of general practice staff resulted in a higher intention to implement a smoking cessation expert system (Hoving et al., 2007b), a more active involvement of the GP or practice assistant with in the recruitment process might be a strategy to increase recruitment rates and to ultimately increase the intention to implement the intervention in the general practice. Another possibility for relatively low rates of recruitment might be that smoking patients were not willing to quit smoking. This possibility warrants further exploration in future studies.  More perceived patient support also turned out to be associated with a posi-tive intention to implement. Creating more perceived patient support might be a strategy to boost practice nurses’ intention to implement. As in the present study both intending and non-intending practice nurses did not experience much support from their patients, there appears to be room for improvement. One possibility to increase perceived patient support might be to disseminate testimonials of patients describing their positive experiences with the intervention among health profes-sionals via regular e-newsletters or a study website. In addition, more intensive involvement of patient organizations in the development of the intervention and explicitly showing their involvement to practice nurses (e.g. in promotion materi-als), may be another strategy that could further stimulate implementation (Rogers, 2002). This may give practice nurses the idea that (their) patients approve of the intervention, leading to more perceived patient support. 
Conclusion The present study is the first that showed that both attitude and Rogers’ innovation characteristics are independently important in explaining practice nurses’ intention to implement a new smoking cessation intervention. In addition, recruitment suc-cess and perceived support from patients are both suggested to be significant de-terminants of the intention to implement. To increase implementation rates of new smoking cessation interventions, it might thus not only be important to generate a positive attitude towards implementation and to convince health professionals of the beneficial characteristics of a new intervention, e.g. by involving general practi-tioners in the dissemination process, but also to aid practice nurses in successfully recruiting patients, e.g. by involving the other members of the general practice’s team in the recruitment process, and to increase practice nurses’ perceived patient support, e.g. by disseminating their positive experiences with the intervention via testimonials.  
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CHAPTER 9 
The role of desire, duty and intention in predicting 
attempts to quit smoking 

                    Published as: Smit, E.S., Fidler, J.A., West, R. (2010). The role of desire, duty and intention in predict-ing attempts to quit smoking, Addiction, 106(4), 844-851.  
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ABSTRACT 
Aims Motivation to quit smoking predicts quit attempts, although little is known about the role played by its different aspects. This study assessed the predictive value of desire, duty and intention to quit, three different aspects of motivation.  
Design A longitudinal study was conducted involving a nationally representative sample of smokers assessed at baseline and 3 and 6 months later. Baseline assessment took place by face-to-face computer-assisted interviews; follow-up assessments by postal questionnaires. 
Setting England. 
Participants From April 2008 to June 2009, a total of 5593 adult smokers were recruited; 1263 were followed-up at 3 months and 1096 at 6 months. 
Measurements Three dichotomous measures of motivation to quit (wanting to quit, believing one ought to quit, intention to quit soon) were taken at baseline. Whether a subsequent quit attempt was made was recorded at 3- and 6-month follow-up.  
Findings More smokers believed they ought to quit smoking than wanted to or intended to soon (39.0, 29.3 and 23.5%, respectively). Desire and intention were independent predictors of quit attempts at both follow-ups, whereas combining them did not add predictive value and duty was not a predictor. While the predictive value of desire or intention alone disappeared when accompanied by duty, their combination was robust against its negative effect.  
Conclusions Desire and intention independently positively predict quit attempts, while duty appears to mitigate their effect. It would be worth monitoring all three aspects of motivation when evaluating the impact of smoking cessation interventions on motivation to quit.            
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INTRODUCTION Smoking cessation campaigns often focus on creating a sense of ‘duty’, a belief that one ought to quit for the sake of one’s health, the health of one’s family or because smoking is in some sense ‘bad’. However, there is little empirical evidence to sug-gest that instilling such beliefs results in behaviour change. A new theory of motiva-tion, PRIME theory (Plans, Responses, Impulses, Motives, Evaluations), provides a theoretical basis for understanding how different aspects of the motivational sys-tem might be expected to influence behaviour. According to PRIME theory, multiple levels of motivation can be discerned: basic ‘impulses and inhibitions’ as direct responses to immediate stimuli, ‘motives/desires’ (feelings of want and need relat-ing to an imagined future), ‘evaluations’ (beliefs about what is good or bad) and ‘plans’ (intentions regarding future actions) (West, 2009, West and Hardy, 2006). PRIME theory argues that attempts to quit occur when at a given moment feelings of desire to quit exceed a competing desire to continue smoking, while evaluations such as beliefs about duty do not play a role in generating quit attempts, unless they result in the smoker desiring to quit (West, 2009, West and Hardy, 2006). Indeed, smokers themselves appear to believe that an unambivalent desire to quit is neces-sary for a quit attempt to have the potential to succeed (Balmford and Borland, 2008). Wanting to quit smoking (motive-level) has been well established as a pre-dictor of quit attempts, as has intention to quit in the near future (plan-level) (Armitage and Conner, 2001, Hyland et al., 2006, Norman et al., 1999). However, PRIME theory predicts that intention would only influence quitting behaviour if accompanied by a want or need to quit, as beliefs about duty (evaluation-level) and intention are hypothesized to only influence quitting behaviour through desire (West, 2009, West and Hardy, 2006). There appears to be no research to date dif-ferentiating these three aspects of motivation, although disentangling the roles they play could be useful in identifying optimal markers of motivation to quit and in ultimately designing effective interventions to promote quitting behaviour.   In 2007, 21% of all adults aged 16 years and over in England reported that they were smoking (The NHS Information Centre, 2009). Of these smokers, the majority (67%) recognized the (health) benefits of quitting smoking and expressed a wish to stop (The NHS Information Centre, 2009, West et al., 2001), as has been found in other western countries (Siahpush et al., 2006). However, it is unknown whether these national figures represent smokers who specifically want to quit smoking, smokers who believe they ought to, or both. As several countries, such as Great Britain, Ireland and the Netherlands, have adopted a national smoking ban in public places, public norms are shifting towards non-smoking (Orbell et al., 2009) and smokers are likely to believe that they ought to quit, even though they might not want to. This may lead to an overestimation of the percentage of smokers genu-inely motivated to quit smoking when measures are used that do not make a dis-tinction between these different motivational aspects. This overestimation of the 
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percentage of smokers wanting to quit might lead to a misunderstanding of the effectiveness of smoking cessation interventions.   The present study concerned the extent to which different aspects of motiva-tion to quit smoking play a role in predicting quit attempts. It aimed to determine the prevalence of intention, desire and beliefs about duty to quit smoking when smokers had the opportunity to answer all three questions simultaneously and to examine the predictive value of each of these aspects of motivation for quit at-tempts in the succeeding 3 and 6 months. It was hypothesized that fewer smokers would report a desire to quit smoking than found in previous studies, as within the present study smokers were given the opportunity to distinguish between their intention to quit, their desire and feelings of duty to quit. In addition, it was hy-pothesized that a desire to quit smoking would be predictive of future quit at-tempts, while duty and intention would only have an influence through desire.   Making an attempt to quit is an essential step in the process of smoking cessa-tion. The success of a quit attempt, however, is a different matter. A quit attempt’s success is predicted mainly by the extent to which a smoker is addicted to nicotine and motivation appears not play an important role in whether or not permanent abstinence is achieved (McEwen et al., 2008, West, 2009). Therefore, the present study focused only on the influence of motivation on quit attempts, not on its influ-ence on the success of these attempts. METHODS 
Sample and procedure The study was part of the Smoking Toolkit Study (http://www.smoking-inengland.info), a series of monthly surveys intended to provide up-to-date infor-mation about smoking and smoking cessation patterns in England (West, 2006). The surveys were conducted by the British Market Research Bureau using a ran-dom location sampling design, with initial random selection of grouped output areas, stratified by ACORN characteristics (http://www.caci.co.uk/acorn/acorn-map.asp, archived at http://www.webcitation.org/5mcwEK4wN) and region. Sub-sequently, trained interviewers held face-to-face computer assisted interviews with one member of each household, based on quotas taking into account the likelihood of the household member being at home (e.g. age, gender, part-time working). All smokers who agreed to be re-contacted were sent postal follow-up questionnaires 3 and 6 months after the baseline assessment.   Data used were collected from April 2008 until June 2009. In total, 5593 smokers were interviewed at baseline, of whom 1263 (22.6%) and 1096 (19.6%) completed the 3-month and 6-month follow-up questionnaires, respectively. Eight hundred and twenty-four (824; 14.7%) respondents completed both follow-up questionnaires.  
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Baseline measurement Three socio-demographic variables were measured at baseline: gender, age and social group.  
 Smoking behaviour was measured by one item asking: ‘Which of the following best applies to you?’ [I smoke cigarettes (including hand-rolled) every day; I smoke cigarettes (including hand-rolled), but not every day; I do not smoke cigarettes at all, but I do smoke tobacco of some kind (e.g. pipe or cigar); I have stopped smoking completely in the last year; I stopped smoking completely more than a year ago; I have never been a smoker (i.e. smoked for a year or more), don’t know]. Only those respondents indicating that they smoked cigarettes (including hand-rolled) every day or not every day were included in the present study. Respondents were asked to report how many cigarettes per day (or per week or month for non-daily smok-ers) they usually smoked.   Severity of nicotine dependence was measured by the Fagerström Test for Nico-tine Dependence (FTND) (Heatherton et al., 1991), resulting in scores ranging from 0 (not addicted) to 10 (highly addicted).   The three measures of motivation were assessed using dichotomous items with which the respondent could either agree or disagree, i.e. desire was measured with the item ‘I want to stop smoking’; duty with ‘I ought to stop smoking’; and intention with ‘I intend to stop smoking soon’. Subsequently, these three measures were combined into one composite variable, ‘Type of motivation’, whereby all pos-sible combinations were converted into a single variable. Dichotomous measures were used rather than scale measures to simplify completion for the respondents but also, importantly, because it would not have been possible to devise response scales that were equivalent for the three concepts. That is, one can ask about the strength of ‘want’ but not about the strength of ‘ought’. The closest one could come to the latter would be asking about the strength of the ‘belief that one ought’, but arguably that is not the same thing. This might have biased the results in favour of our hypothesis. To avoid this, dichotomous measures were used. 
Follow-up measurements At 3 and at 6 months’ follow-up respondents were asked to report quit attempts in the past year using the question: ‘How many serious attempts to quit smoking have you made in the last 12 months? By serious attempt I mean you decided that you would try to make sure you never smoked again. Please include any attempt that you are currently making.’ Those reported having made at least one quit attempt were then asked how long ago the quit attempt had started (in the last week; more than a week up to a month; more than 1 month and up to 2 months; more than 2 months and up to 3 months; more than 3 months and up to 6 months; more than 6 months and up to a year; can’t remember). These two questions were used to assess quit attempts made in the past 3 months for the 3-month follow-up and in the last 6 months for the 6-month follow up. 



C H A P T E R  9  

 138 

Statistical analysis First, descriptive analyses were carried out to determine the sample’s characteris-tics and to calculate the percentages of respondents reporting each type of motiva-tion to quit. Thereafter, a comparison was made between those followed-up and those lost to follow-up after 3 and 6 months. In addition, tetrachoric correlations were calculated between the three different types of motivation and the frequency of each possible combination of the different types of motivation to quit was deter-mined.   Secondly, multiple logistic regression analyses were conducted to investigate whether self-reported measures of motivation and our main outcome measures, i.e. whether a quit attempt had been undertaken since baseline, measured at both fol-low-up points, differed by sociodemographic and/or smoking variables. In these analyses the three different motivational measures and the main outcome measures functioned as dependent variables and socio-demographic and smoking variables measured at baseline as independent variables. Those variables that came out as predictors of both motivation and quit attempts were included as covariates in subsequent analyses.  Thirdly, simple logistic regression analyses were carried out to assess bivari-ate associations between the three different types of motivation and quit attempts at both follow-up moments. Multiple logistic regression analyses with all three types of motivation entered simultaneously were conducted to determine the unique predictive power of each type of motivation. Lastly, to investigate the pre-dictive validity of each potential combination of motivational aspects, the influence of Type of motivation’ on quit attempts at 3- and 6-month follow-ups was assessed using multiple logistic regression analyses.   Data were analysed using SPSS version 15.0.  RESULTS 
Sample characteristics Table 9.1 shows the characteristics of the baseline sample. In table 9.2 a compari-son is made between the samples followed-up and those lost to follow-up with regard to their baseline characteristics. As is shown, compared with those who completed the 3-month and 6-month follow-up questionnaires, those lost to follow up were slightly younger, more likely to be male and smoked slightly fewer ciga-rettes per day.   In addition, table 9.1 shows that the most commonly reported type of motiva-tion to quit was duty (39.0%), with desire and intention being less frequent (29.3 and 23.5%, respectively). Desire, duty and intention were associated moderately with each other, as is shown in Table 9.3. The odds of reporting an intention to quit were 5.93 [95% confidence interval (CI) 4.48–7.85] greater in those who expressed a desire to quit compared with those who did not and 1.86 (95% CI 1.43–2.42) greater in those who reported a sense of duty to quit compared with those who did 
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not. The odds of reporting a desire to quit were 2.41 (95% CI 1.88–3.09) greater in those who felt it their duty to quit compared with those who did not.  
Table 9.1 Sample characteristics at baseline  N=5593 Age, mean (SD) 41.7 (16.2) Male, percent (N) 47.6 (2660) Social grade, percent (N)a  AB  C1  C2  D  E 

 10.2 (572) 21.7 (1216) 24.5 (1371) 19.1 (1066) 24.5 (1368) Number of cigarettes smoked per day, mean (SD) 13.5 (8.6) Tried to quit in the past year, percent (N) 36.0 (2008) FTND score, mean (SD) 3.3 (2.3) Respondents reporting each type of motivation, percent (N)  No motivation  Intention   Desire   Duty 
 40.3 (2254) 23.5 (1315) 29.3 (1641) 39.0 (2179) Respondents with each combination of motivational types, percent (N)  Duty only  Desire only  Intention only  Desire & duty  Intention & duty  Desire & intention  Desire, intention & duty 

  19.9 (1114) 9.4 (523) 7.1 (398) 6.9 (387) 3.3 (186) 4.3 (239) 8.8 (492) Note: n.a.=not applicable ; aAB=higher and intermediate professional/managerial; C1=supervisory, cleri-cal, junior managerial/administrative/professional; C2=skilled manual workers; D=semi-skilled and unskilled manual workers; E=on state benefit, unemployed, very low paid workers.  
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Table 9.2 A comparison of those followed up and those lost to follow-up after three and six months  Followed up after 3 months (N=1263) Lost to follow-up after 3 months (N=4330) Followed up after 6 months (N=1096) Lost to follow-up after 6 months (N=4497) Age, mean (SD) 45.5 (15.5) 40.6 (16.2) 47.6 (14.9) 40.3 (16.2) Male, percent (N) 42.4 (536) 49.1 (2124) 43.7 (479) 48.5 (2181) Social grade, mean (SD)a 2.7 (1.4) 2.8 (1.3) 2.8 (1.3) 2.7 (1.3) Number of cigarettes smoked per day, mean (SD) 14.0 (8.6) 13.3 (8.6) 14.5 (9.0) 13.3 (8.5) 

Tried to quit in the past year, percent (N) 35.7 (451) 36.0 (1557) 35.3 (386) 36.2 (1622) 
FTND score, mean (SD) 3.4 (2.3) 3.3 (2.3) 3.4 (2.3) 3.3 (2.3) Note: significant differences between the samples (p<.05) are depicted in bold ; aFor these analyses, social grade was considered a continuous measure ranging from 1 (lowest social grade) to 5 (highest social grade).  
Table 9.3 Tetrachoric correlations between the three different measures of motivation  Desire to quit Intention to quit Duty to quit Desire to quit  .341** .204** Intention to quit .341**  .143** Duty to quit .204** .143**  Note: Tetrachoric correlations are equivalent to Pearson correlations except that they involve dichoto-mous data; *p<.05; **p<.01; ***p<.001 
Differences in motivation and behaviour by socio-demographic and smoking 
variables Results from the logistic regression analyses carried out to investigate whether self-reported dichotomous measures of motivation differed by socio-demographic and/or smoking variables indicate that the older respondents were, the less likely they were to report an intention to quit smoking soon [odds ratio (OR)=0.98, 95% CI 0.98–0.99] and a desire to quit smoking (OR=0.99, 95% CI0.99–0.99), but the more likely they were to report a sense of duty to quit (OR=1.00, 95% CI 1.00–1.01). Female respondents were more likely than male respondents to report a desire to quit (OR=1.14, 95% CI 1.01–1.28) and feelings of duty to quit (OR=1.22, 95% CI 1.11–1.33). Respondents with lower social grades were less likely to report a desire to quit, an intention to quit and a sense of duty to quit (OR=0.94, 95% CI 0.90–0.98; OR=0.90, 95% CI 0.86–0.94; and OR=0.84, 95% CI 0.81–0.87, respectively) than respondents with higher social grades. The more cigarettes respondents reported they smoked per day, the more likely they were to report a sense of duty to quit (OR=1.01, 95% CI 1.00–1.02), but the less likely they were to report a desire to quit (OR=0.99, 95% CI 0.98–1.00) and an intention to quit smoking soon (OR=0.99, 95% CI 0.98–1.00). In addition, the more addicted to nicotine, the less likely respondents were to report an intention to quit smoking soon (OR=0.96, 95% CI 0.93–0.99).  
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None of the socio-demographic or smoking variables predicted whether respon-dents reported having made a quit attempt at 3-month follow-up. One variable predicted whether they made a quit attempt during the 6-month follow-up period: the number of cigarettes smoked per day, i.e. the more cigarettes one smoked daily, the less likely he or she would be to make a quit attempt (OR=0.99, 95% CI 0.97–1.00). This variable was thus included as a covariate in subsequent regression anal-yses concerning quit attempts at 6-month follow-up. 
Predictive power of the three types of motivation regarding attempts to quit 
smoking In separate logistic regression analyses with each measure of motivation entered on its own, desire and intention to quit both predicted quit attempts at 3 and 6 months’ follow-up, whereas duty did not (Table 9.4). In a logistic regression in which desire, intention and duty were entered together, desire and intention predicted inde-pendently attempts to quit at 3 and 6 months, while duty was associated negatively with quit attempts (Table 9.5).   Figure 9.1 shows the percentages of smokers in each category of the ‘Type of motivation’ composite measure who reported to have made a quit attempt during the 3- and 6-month follow-up period, respectively. Those who reported that they felt it their duty to quit were no more likely to attempt to quit than those who did not report any motivation to quit at baseline. Those who reported an intention to quit soon or a desire to quit were approximately twice as likely to try to quit com-pared with those reporting a sense of duty to quit, as were those who reported both an intention and a desire to quit. Reporting a sense of duty to quit smoking reduced the likelihood of quitting in those who also reported either a desire or an intention to quit, but not in those who reported both desire and intention to quit (Table 9.6).  
Table 9.4 Bivariate associations of the three motivational measures with quit attempts made at three- and six-month follow-up  Quit attempts - 3 months Quit attempts - 6 months  OR 95% CI OR 95% CI Intention to quit smoking soon Number of cigarettes smoked per day Gendera 2.50*** n.a. n.a. 1.87-3.35 n.a. n.a. 2.04*** .99 n.a. 1.44-2.90 .97-1.01 n.a. Desire to quit smoking Number of cigarettes smoked per day Gendera 2.14*** n.a. n.a. 1.61-2.83 n.a. n.a. 2.08*** .99 n.a. 1.49-2.89 .97-1.01 n.a. Duty to quit smoking Number of cigarettes smoked per day Gendera .81 n.a. n.a. .61-1.07 n.a. n.a. .90 .99 n.a. .66-1.22 .97-1.01 n.a. Note: n.a.=not applicable; *p<.05; **p<.01; ***p<.001; aMale respondents formed the reference category.  
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Table 9.5 Independent predictive value of the three motivational measures regarding quit attempts made at three- and six-month follow-up  Quit attempts - 3 months Quit attempts - 6 months  OR 95% CI OR 95% CI Intention to quit smoking soon 2.15*** 1.57-2.96 1.97*** 1.43-2.71 Desire to quit smoking 1.81*** 1.33-2.48 1.69** 1.24-2.31 Duty to quit smoking .64** .47-.86 .71* .54-.96 Number of cigarettes smoked per day n.a. n.a. .99 .98-1.01 Gendera n.a. n.a. n.a. n.a. Note: n.a.=not applicable; *p<.05; **p<.01; ***p<.001; aMale respondents formed the reference category. 
 

Table 9.6 The predictive value of type of motivation regarding quit attempts made at three- and six-month follow-up  Quit attempts - 3 months Quit attempts - 6 months  OR 95% CI OR 95% CI No motivation (reference) 1.00 - 1.00 - Duty only .70 .45 – 1.07 .79 .53 – 1.17 Desire only 2.49*** 1.54 – 4.05 2.26** 1.37 – 3.74 Intention only 2.94*** 1.77 – 4.90 3.27*** 1.93 – 5.53 Desire & duty 1.00 .55 – 1.82 1.51 .90 – 2.55 Intention & duty 1.09 .49 – 2.43 1.38 .70 – 2.74 Desire & intention 2.64** 1.48 – 4.71 2.26* 1.15 – 4.42 Desire, intention & duty 3.01*** 1.93 – 4.70 2.46*** 1.55 – 3.88 Number of cigarettes smoked per day n.a. n.a. 1.00 .98 – 1.01 Gendera n.a. n.a. n.a. n.a. Note: *p<.05; **p<.01; ***p<.001 ; aMale respondents formed the reference category.  

 
Figure 9.1 The percentages of smokers who reported having made a quit attempt during the three- and six-month follow-up periods according to their type of motivation to quit at baseline 
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DISCUSSION Duty was the most commonly reported motive for quitting smoking. However, both desire and intention were significant independent predictors of quit attempts, while duty was not. If duty accompanied reported desire or intention to quit, it even miti-gated the predictive power of either the other motivational aspect. Combining in-tention and desire did not add predictive power compared with either of the two alone, but did prevent duty from undermining it.   The finding that duty did not predict quit attempts is in line with predictions from PRIME theory. However, the fact that duty mitigated the effect of desire and intention was not predicted. Based on these findings, the theory may need to be modified to include a negative association between duty and behaviour. This would be consistent with previous research, suggesting that a sense of autonomy is impor-tant for health behaviour change and a sense of external pressure is potentially counterproductive (Williams et al., 2002, Williams et al., 2006a). This is what would be predicted by self-determination theory (SDT), which proposes that extrinsic motivation (in this case, duty might be considered an extrinsic type of motivation) often undermines the positive effect of intrinsic motivation (in this case desire and potentially also intention) (Deci and Ryan, 2008). Another possibility is that the findings reflect the questionnaire format used. If a smoker is asked at the same time whether she or he wants or intends to quit smoking and whether she or he feels she or he ought to quit, some smokers might interpret ‘ought’ as ‘I ought, but do not want/intend’. This could potentially be tested by separating the items physically from each other in the questionnaire.   Moreover, that intention appeared to predict quit attempts independently from desire was not expected based on PRIME theory either. Perhaps the specula-tion in the theory that intention only has an influence on behaviour through desire needs to be reconsidered. Instead, it may be that intention has a direct positive influence on behaviour. It may be that in some sense ‘commitment’ to something that one has decided to do carries an autonomous motivational value that goes beyond the desire that led to that commitment in the first place. However, it is also possible that ‘commitment’ does, as PRIME theory suggests, have its influence on behaviour through a momentary desire to quit smoking, but that this process is not revealed until the very moment at which it unfolds. The finding that intention did not add predictive value when combined with desire suggests that this might be the case. However, this again is something that requires further research. It would be interesting to examine, for example, to what extent intention and desire predict ‘planned’ and ‘unplanned’ quit attempts (West and Sohal, 2006).   From a practical point of view, the findings suggest that interventions aimed at promoting quit attempts need to go beyond creating the belief that smokers ought to quit smoking and make them want to quit and/or intend to quit smoking in the near future. Further research is needed into what specific types of strategies can generate a desire or intention to quit while minimizing a residual sense of duty. In 
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addition, the results suggest that it is helpful to measure all three aspects of motiva-tion (desire, duty and intention) simultaneously when evaluating smoking cessation interventions.   The study had a number of limitations. First of all, it suffered from relatively high dropout rates when comparing these rates with other population studies (Hyland et al., 2006, Zhou et al., 2009). Dropout occurred both at baseline, where 10% of baseline respondents were unwilling to be re-contacted, and at follow-up through non-response to questionnaires, either as a result of change of address or failure to return the questionnaire. However, despite the low follow-up rate, only small differences were found between the baseline sample and the samples fol-lowed-up at 3 and 6 months, respectively, and it is difficult to conceive of a plausible mechanism that could link the low response rates to the specific pattern of results obtained. Secondly, some degree of recall bias may have occurred when respon-dents had to report quit attempts at follow-up. Failed quit attempts tend to be for-gotten, and the sooner they fail the quicker they are forgotten (Berg et al., 2010, Gilpin and Pierce, 1994). However, the process by which this type of bias could have led to the results obtained is unclear. Also, that the same pattern of results was found with self-reported quit attempts over two different time-periods (3 and 6 months) suggests that forgetting did not play a role. Thirdly, dichotomous measures of motivation were used. The reason for doing this has been explained in the Meth-ods section. Again, although this may have reduced the predictive power of all the variables (Field, 2005, Preston and Colman, 2000), it is not clear how this would have reduced the predictive power of duty more than of desire or intention. More-over, it is worth mentioning that our dichotomous measure of desire performed similarly in predicting quit attempts to scale measures used previously in the litera-ture (Borland et al., 2010, West et al., 2001, Zhou et al., 2009), so it is not clear whether in this case dichotomization impaired prediction. Nevertheless, it would be useful to determine whether the results presented here could be replicated with continuous measures of motivation.  
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CHAPTER 10 
Does a typical contemplator exist?  
Three clusters of smokers in contemplation 

                    Published as: Smit, E.S., Hoving, C., de Vries, H. (2010). Does a Typical Contemplator Exist? Three clusters of smokers in contemplation, Health Education Research, 25(1), 61-73.  
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ABSTRACT 
Background The aim of this study is to test whether subtypes exist among smokers in con-templation.  
Methods Data from 194 adult smokers that participated in a randomized controlled trial testing the effectiveness of a computer-tailored smoking cessation programme in Dutch gen-eral practices were used for secondary analysis. Cluster analysis was conducted based on baseline scores on pros and cons of quitting and self-efficacy to quit. Clusters were cross-sectionally compared for demographic variables and smoking characteristics with analyses of variance (ANOVA) and Chi-square tests. Logistic and multinomial regression analyses were used for longitudinal comparison for smoking behaviour and stage of change at 6 months follow-up.  
Results Three clusters were identified: Early, Progressing and Disengaged Contemplators. Clusters differed significantly on all clustering variables (P < 0.001). Disengaged smokers were significantly less addicted than Early Contemplators. Cluster membership was not pre-dictive of outcome measures.  
Discussion No subtype was identified representing the Classic Contemplator, scoring high on both pros and cons of quitting and low on self-efficacy, as found in previous studies among US samples. The predictive validity of the clusters found was limited.                   
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INTRODUCTION Several concepts have been developed to describe the process of behavioural change (De Vries et al., 2003, Prochaska and DiClemente, 1983, Schwarzer, 2004, Weinstein and Sandman, 2002), of which the stages of change concept proposed by Prochaska and colleagues as part of the Transtheoretical Model (TTM) (Fava et al., 1995, Prochaska and DiClemente, 1983, Prochaska et al., 1997) is the most widely known and used. For the present study, the I-Change model was used as a theoreti-cal framework. This model states that the intention to change behaviour is deter-mined by predisposing factors (behavioural, psychological, biological, social cul-tural factors), awareness factors (knowledge, cues to action, risk perception) and motivational factors (attitude, social influence and self-efficacy). The intention to change in combination with an individual’s abilities and experienced barriers sub-sequently influences the likelihood of accomplishing the desired behaviour change. In line with the TTM, the I-Change model (De Vries et al., 2003) argues that behav-ioural change is a process that unfolds overtime through a sequence of five stages (De Vries et al., 2003). The first three stages are defined by the time an individual expects to elapse between the present moment and the intended behaviour change. These pre-action stages are precontemplation (not intending to quit within 6 months), contemplation (intending to quit within 6 months) and preparation (in-tending to quit within one month). After moving through the action stage (has quit for <6 months), the ex-smoker can progress to maintenance (has quit for >6 months) or relapse to smoking (De Vries et al., 2003). As we used the operationali-zations proposed by the I-Change model (De Vries et al., 2003) and as it has recently received multiple critiques (Sutton, 2001, West, 2005), the criterion that smokers in preparation should have attempted to quit in the last year was abandoned in the present study. Contemplators were considered those smokers intending to quit within the next 6 months, regardless of previous quit attempts. The stages of change concept assumes that people within the same stage face common barriers to change, whereas people in different stages face different barriers (Weinstein et al., 1998). Therefore, if progress through the stages is to occur, health educators should adapt their messages to those determinants of behaviour change relevant to the stage an individual is in (Norman et al., 2000, Weinstein et al., 1998).   Stage-based tailoring has been used as a basis for several smoking cessation programmes (Erol and Erdogan, 2008, Meyer et al., 2008), as well as for interven-tions targeting other health behaviours (Johnson et al., 2006, Johnson et al., 2008). Over time, doubts have arisen regarding the viability of the stages of change as the underlying conceptualization of health promotion interventions (de Vet et al., 2007, Heather, 1991, Littel and Girvin, 2002, Sutton, 2001). Stage-based interventions are based on the assumption that smokers in the same stage benefit from targeting the same psychological constructs (Dijkstra et al., 2006, Prochaska et al., 2008). How-ever, a recent review by Herzog (Herzog, 2008) suggest that contemplation consists of a mixture of smokers who are moderate to high in motivation to quit, causing 
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within-stage heterogeneity. This can be a possible indication of the stages not being mutually exclusive but also of the contemplation stage of change being too compre-hensive. A closer look should be taken at this stage to investigate whether it encom-passes potential subtypes.   The idea that subtypes exist within stages has received considerable attention in recent studies (Anatchkova et al., 2005, Anatchkova et al., 2006a, Anatchkova et al., 2006b, Norman et al., 2000, Velicer et al., 1995, de Vries et al., 2008, Dijkstra and De Vries, 2000). However, only three of these studies have focused on the contem-plation stage (Anatchkova et al., 2005, Norman et al., 2000, Velicer et al., 1995). In all three studies, four subtypes within contemplation were identified: the Classic Contemplator (with above average scores on both the pros and cons of smoking, resulting in a cognitive conflict, and high scores on the perceived temptations to smoke), the Early Contemplator (with a profile corresponding to precontemplation; scoring higher on the pros than on the cons of smoking and perceiving average temptations to smoke), the Progressing contemplator (with a profile corresponding to preparation; with the cons outweighing the pros of smoking and still perceiving average temptations to smoke) and a subtype demonstrating a lack of concern re-garding both pros and cons and situational temptations, labelled Disengaged (scor-ing slightly below or above average on all scales). However, all studies clustered respondents based on the pros and cons of smoking and perceived temptations to smoke.   The current study is the first that addresses the replication of clusters within contemplation in a non-American sample. In addition, it is the first that uses cluster analysis based on the scores on three cognitive clustering variables directly related to cessation. On the basis of theoretical and empirical considerations (Dijkstra et al., 1996, Prochaska et al., 1991, Prochaska et al., 1994) and on studies finding an in-verse relationship between self-efficacy and temptation (Diclemente et al., 1985, Rabois and Haaga, 2003), the pros of quitting, the cons of quitting and self-efficacy to quit are treated as being complementary to the cons of smoking, pros of smoking and temptation, respectively. This assumption of complementarities between clus-tering variables used in this and previous studies (Anatchkova et al., 2005, Norman et al., 2000, Velicer et al., 1995) makes it possible to compare the present study with earlier studies. However, according to the compatibility principle of Ajzen (Ajzen, 1988), predictors of a target behaviour should be measured in a similar manner as the target behaviour itself. As smoking cessation interventions aim at moving peo-ple toward quitting smoking, determinants of behaviour such as attitude and self-efficacy should also be measured with respect to quitting, not smoking. In corre-spondence with this principle, we expect that the use of clustering variables directly related to quitting will provide a more accurate cluster solution. 
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METHODS 
Participants Smokers were recruited to take part in a randomized controlled trial (RCT) investi-gating the effectiveness of a computer-tailored smoking cessation programme in Dutch general practices. Seventy-five general practices applied a passive recruit-ment method (posters were displayed in the waiting area and questionnaires were provided in a separate folder stand, leaving uptake to the smoker’s initiative) dur-ing 8 months and recruited 665 adult smokers (aged >18 years). Of these respon-dents, 84 (12.5%) were in precontemplation, 218 (32.4%) in contemplation, 265 (39.4%) in preparation and 102 (15.2%) were so called immotives [33]. Twenty-four respondents had missing values on any of the cluster variables and were there-fore excluded from analyses, leaving a sample of 194 contemplators eligible for the present study. One hundred and forty-nine (76.8%) completed the 6-month follow-up questionnaire. As no main effect of the intervention was found neither on 7-day point prevalence abstinence nor on continuous abstinence (having refrained from smoking since the previous measurement point), between conditions in the RCT (Hoving et al., 2010), both respondents in the experimental group and in the control group were included in the present study. Full details about the recruitment and sampling procedure can be found in Hoving et al. (Hoving et al., 2007a). 
Baseline measurement Baseline characteristics were collected using a written questionnaire consisting of 54 questions based on the I-Change model (De Vries et al., 2003). This question-naire has been tested experimentally among Dutch smoking adults in previous studies (Dijkstra et al., 1996, Dijkstra et al., 1998a, Hoving et al., 2007a). Variables relevant to the present study included demographics, addiction level, the occur-rence of cardiovascular and respiratory diseases, attitude, self-efficacy and the number of previous quit attempts, along with stage of change as a measure of the smoker’s intention to quit.  Education Education was measured with one item, recoded into three catego-ries: ‘low’ (1)=primary school/basic vocational school; ‘medium’ (2)=secondary vocational school/high school degree and ‘high’ (3)=higher vocational school/-college degree/university degree.  Addiction level Addiction level was measured with three items: the tobacco product smoked, the amount of tobacco smoked daily (in number of cigarettes) and the time that elapses between getting out of bed and smoking (<5 min, between 6 and 30 min, 31 to 60 min and >60 min). Based on these three items, an addiction score was calculated and respondents were classified based on the abbreviated Fagerström scale (Heatherton et al., 1991), varying from 0 (not addicted) to 7 (high-ly addicted). 
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The occurrence of cardiovascular and respiratory diseases The occurrence of cardio-vascular and respiratory diseases was measured by one dichotomous item each, asking whether the respondent suffered from this disease (0=no; 1=yes).  Number of previous quit attempts The number of previous quit attempts was assessed with one item, asking the respondents how often they had tried to quit smoking in the past.  Pros of quitting Pros of quitting were measured by 11 items. Statements were given with which a respondent could agree or disagree, measured on a 4-point Likert scale (0=disagree/do not know; 1=somewhat agree; 2=agree; 3=fully agree; e.g. ‘When I quit smoking, my health will improve’; a=0.84).  Cons of quitting Cons of quitting were measured by 5 items. Statements were given with which a respondent could agree or disagree, measured on a 4-point Likert scale (0=disagree/do not know; 1=somewhat agree; 2=agree; 3=fully agree; e.g. ‘When I quit smoking, I will gain weight’; a=0.53). This is comparable to the internal consistency of the cons-of-quitting subscale found in previous studies (a=0.57) (Dijkstra et al., 1996, Dijkstra et al., 1998a).  Self-efficacy Self-efficacy was measured by 15 items (-2 =disagree; 2=agree) asking respondents to indicate whether they would be able to refrain from smoking in various situations (e.g. when being angry, when being offered a cigarette; a=0.90).  Stage of change Stage of change was measured with one item, asking respon-dents to state within what time span they intended to quit smoking on a 7-point scale (within 1 month, within 6 months, within 1 year, within 5 years, at some point but not within 5 years, never quit but smoke less or use tobacco products with lower nicotine and tar levels or never quit nor smoke less nor use tobacco products with lower nicotine and tar levels). With regard to preparation, a slightly different definition was used than originally defined by the TTM (DiClemente et al., 1991). In the TTM, preparation is defined as intending to quit within 1 month while having attempted to quit in the last year. However, according to this definition, contempla-tors who have never quit smoking cannot move to preparation but will have to progress to action directly. Additionally, by including the criterion of having made a quit attempt in the last year, the stages of change paradigm does not solely measure intention to change behaviour but also assesses actual behaviour change. Using the operationalizations proposed by the I-Change model (De Vries et al., 2003), this criterion was abandoned in the present study. As only smokers motivated to quit within 6 months, but not within 1 month, were included, smokers in preparation were excluded. 
Follow-up measurement Six months after baseline, respondents were contacted by telephone and asked about their smoking status and their smoking activity since baseline.  Four outcome measures were assessed: ‘7-day point prevalence abstinence’ (having refrained from smoking during the last 7 days; 0=no; 1=yes), ‘continued abstinence’ (having refrained from smoking since the previous measurement point; 0=no; 
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1=yes) and ‘having made one or more serious quit attempts (at least 24 hours of abstinence) since the previous measurement point’ (0=no; 1=yes).  Stage of change was measured again to determine whether the respondent had moved through the stages since baseline. ‘Stage transition’ was defined as nega-tive (-1), neutral (0) or positive (+1) (Dijkstra et al., 1998b). 
Analysis Cluster analysis is a statistical method used to group individuals into clusters in such a manner that individuals within one class are similar to each other with re-gard to specific variables, but unlike individuals in other classes (Everitt, 1980, Field, 2000). Clustering variables (pros and cons of quitting and self-efficacy) were measured at baseline and were standardized to z-scores. The squared Euclidian distance metric and Ward’s minimum variance clustering algorithm were used as distance metric and clustering algorithm, respectively. Ward’s method has been shown to be one of the more reliable methods within cluster analysis and has been especially widely used in the behavioural sciences (Borgen and Barnett, 1987). The squared Euclidian distance is the proximity measure it is most often applied with and reflects the level, profile shape and scatter of the cluster solution (compared with correlation measures, which only reflect the shape and scatter) (Borgen and Barnett, 1987).   Multiple methods were used to determine the number of clusters (Everitt, 1980, Norman et al., 2000). First, inverse scree tests were conducted to provide an indication of the optimal number of clusters. Second, cluster profiles were visually inspected to determine their interpretability. Attention was paid to the shape, level and scatter of the separate cluster profiles (Cronbach and Gleser, 1953). Third, the stability of the cluster solutions was examined with non-hierarchical cluster analy-ses within random subsamples, each independently drawn from the total sample and consisting of 50% of respondents.   To cross-sectionally compare the cluster solutions found, one-way analyses of variance (ANOVA) with Tukey’s Honestly Significant Difference (HSD) ad hoc com-parisons were conducted to compare clusters for age, addiction level and the num-ber of previous quit attempts. Chi-square tests were used to compare clusters re-garding gender, educational level and suffering from a cardiovascular and/or respi-ratory disease. Furthermore, logistic regression analysis was used to test whether 7-day point prevalence abstinence, continued abstinence and having made one or more serious quit attempts since the previous measurement point could be pre-dicted by cluster membership at baseline. Comparisons were made first with the cluster of Early Contemplators and second with the cluster of Progressing Contem-plators as a reference category. In addition, multinomial logistic regression analysis was used to determine whether cluster membership had any predictive value with regard to stage transition (reference category=neutral). For longitudinal validation of the clusters, missing values were replaced to avoid misleading artefacts because of dropout.  
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A sensitively analysis was conducted, consisting of three different analyses. Both a negative scenario (respondents with missing values at 6 months follow-up were considered as smokers) and a positive scenario (respondents with missing values at 6 months follow-up were considered as non-smokers) were investigated and a complete-case analysis was conducted. Data were analyzed using SPSS 15.0. RESULTS 
Sample characteristics The age of respondents included in the analyses varied from 18 to 79 years (mean=40.4; SD=12.1). Women were slightly overrepresented (61.1%) and most re-spondents reported a medium level of education (secondary vocational school or high school; 55.6%). A description of the overall sample and respondents’ scores on the cognitive variables on which cluster analysis was based are presented in Table 10.1.  
Table 10.1 A description of the overall sample at baseline (N=194) Variables  Demographics   Gender    Male (%) 38.9  Age (Mean; S.D.) 40.4; 12.1  Educational level    Low (%) 20.4   Medium (%) 55.6   High (%) 24.1  Addiction level (Mean; S.D.)a 3.3; 1.5  Cardiovascular disease    Yes (%) 4.2  Respiratory disease    Yes (%) 20.8 Cognitive variables   Pros of quitting (Mean; S.D.)b 1.96; .60  Cons of quitting (Mean; S.D.)b 1.24; .61  Self-efficacy to quit (Mean; S.D.)c -.25; .78 Smoking related behaviour   Number of previous quit attempts (Mean; S.D.) 2.5; 2.9 aAddiction level varied from 0=not addicted to 7=highly addicted. bPros of quitting (11 items) and cons of quitting (5 items) were measured on a 4-point Likert scale (0=disagree/do not know; 1=somewhat agree; 2=agree; 3=fully agree). cSelf-efficacy to quit (15 items) was measured on a 5-point Likert scale (-2=disagree; 2=agree).  
Cluster analysis Inverse scree tests and examining the stability of different cluster solutions indi-cated that a three-cluster solution best represented the data. However, as a four-cluster solution was consistently found in previous studies (Anatchkova et al., 2005, 



C L U S T ER S  OF  S M O K ER S  I N  C O NT E M PL A TI O N  

 153 

Everitt, 1980, Norman et al., 2000, Velicer et al., 1995), we investigated both cluster solutions with regard to their interpretability.   For both cluster solutions, clusters differed significantly from each other with regard to pros and cons of quitting and self-efficacy to quit (P < 0.001). The three-cluster solution, though, replicated better across subsamples than the four cluster solution. Cluster means and standard deviations are presented in Tables 10.2 and 10.3 for the three-cluster solution and the four-cluster solution, respectively. Fig-ures 10.1 and 10.2 display the cluster profiles for the three and four clusters identi-fied.   The investigation of the cluster solutions’ interpretability indicated a three-cluster solution over and above four clusters. Therefore, the following section only elaborates on the three clusters found.  
 Cluster 1 (N=46; 23.7%) The first cluster was labelled Progressing Contempla-tion. Smokers in this cluster scored a standard deviation above average on the pros of quitting, average on the cons of quitting and scored half a standard deviation above average on self-efficacy. For the Progressing Contemplator, pros of quitting outweighed the cons, whereas self-efficacy scores were relatively high. 
 Cluster 2 (N=53; 27.3%) The second cluster was labelled Early Contemplation. Smokers in this cluster scored slightly above the overall sample’s average on the pros of quitting, more than a standard deviation above average on the cons of quit-ting and more than a standard deviation below average on self-efficacy. For Early Contemplators, the cons of quitting outweighed the pros and self-efficacy percep-tions were low. 
 Cluster 3 (N=95; 49%) Smokers in the third cluster were labelled Disengaged Contemplators. The profile of the disengaged smoker was characterized by about half a standard deviation below average scores for both the pros and cons of quit-ting and average scores on self-efficacy.    
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Figure 10.1 Cluster profiles for the three clusters identified within the three-cluster solution.  

 
Figure 10.2 Cluster profiles for the four clusters identified within the four-cluster solution.     
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Table 10.2 Cognitive clustering variables in standardized z-scores (mean=0; SD=1) for the three clusters found Total sample 1. Early  
(N=53) 

2. Progressing 
(N=46) 

3. Disengaged 
(N=95) 

 

 Mean; S.D. Mean; S.D. Mean; S.D. Tukey HSD Pattern Pros of quitting .34; .83 .94; .42 -.40; .86 3<1<2*** Cons of quitting 1.10; .64 .18; .72 -.41; .72 3<2<1*** Self-efficacy to quit  -1.05; .47 .65; .81 .05; .780 1<3<2*** 
Random subsample 1 1. Early  (N=34) 2. Progressing (N=41) 3. Disengaged (N=29)  
Pros of quitting .70; .60 .49; .72 -.87; .63 3<1, 2* Cons of quitting 1.13; .62 -.11; .69 -.40; .68 3<2<1* Self-efficacy to quit  -.58; .58 .53; 1.01 -.40; .83 1<3<2** 
Random subsample 2 1. Early (N=24) 2. Progressing (N=25) 3. Disengaged (N=59)  
Pros of quitting 1.03; .52 .96; .32 -.44; .77 3<2***; 3<1*** Cons of quitting 1.28; .67 -.52; .62 -.00; .81 2<1***; 3<1*** Self-efficacy to quit  -1.10; .57 .66; 95 -.00; .80 3<2***; 1<2*** 
Random subsample 3 1. Early  (N=25) 2. Progressing (N=29) 3. Disengaged (N=52)  
Pros of quitting .16; .91 .92; .40 -.45; .79 3<1<2** Cons of quitting 1.13; .51 .18; .71 -.46; .73 3<2<1*** Self-efficacy to quit -1.07; .53 .65; .68 -.02; 83 1<3<2*** HSD, honestly significant difference; *P < 0.05; **P < 0.01; ***P < 0.001.  
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Table 10.3 Cognitive clustering variables in standardized z-scores (mean=0; SD=1) for a four-cluster solution Total sample 1. Early 
(N=53) 

2. Progressing 
(N=46) 

3. Disengaged I 
(N=39) 

4. Disengaged II 
(N=56) 

 

 Mean; S.D. Mean; S.D. Mean; S.D.  Tukey HSD 
Pattern Pros of quitting .34; .83 .94; .42 .20; .75 -.82; .67 4<1,3<2*** Cons of quitting 1.10; .64 .18; .72 -.74; .56 -.18; .73 3<4<2<1** Self-efficacy to quit  -1.05; .47 .65; .81 -.49; .56 -.42; .69 1<3<2,4*** 

Random subsample 1 1. Early (N=28) 2. Progressing (N=27) 3. Disengaged I (N=16) 4. Disengaged II (N=28)  
Pros of quitting .41; .74 .60; .62 -.75; .52 -1.01; .62 4<3,1,2*** Cons of quitting .90; .59 .09; .59 -.43; .42 -.48; .66 4,3,2<1* Self-efficacy to quit -.90; .49 .72; .46 -.52; .40 -.09; .89 1,3,4<2***; 1<4*** Random subsample 2 1. Early (N=19) 2. Progressing (N=36) 3. Disengaged I (N=30) 4. Disengaged II (N=20)  
Pros of quitting .79; .81 .40; .60 -.14; .81 -1.11; .82 4<3<2***; 3<1* Cons of quitting 1.28; .76 .33; .51 -.67; .67 -.44; .68 3,4<2<1*** Self-efficacy to quit  -1.04; .41 -.18; 52 .86; .52 -.75; .66 4,1<3<2** 
Random subsample 3 1. Early (N=10) 2. Progressing (N=21) 3. Disengaged I (N=28) 4. Disengaged II (N=25)  
Pros of quitting .29; .82 .74; .60 .72; .68 -1.15; .49 4<3,1,2** Cons of quitting 1.66; .43 -.49; .60 .36; .53 -.34; .73 4,2<3<1*** Self-efficacy to quit -1.05; .48 1.00; .84 -.32; 52 .05; .77 1<3*; 1<4<2*** HSD, honestly significant difference. *P < 0.05; **P < 0.01; ***P < 0.001.  
Validation Table 10.4 displays the results from the cross-sectional comparison of the clusters. A significant difference between the Early Contemplation cluster and the Disen-gaged cluster was found for addiction level (F=9.338; df=2; P < 0.001). Disengaged smokers scored significantly lower on addiction level compared with Early Con-templating smokers. Therefore, regarding these two clusters, addiction level was taken into account as a confounder in regression analyses determining the predic-tive validity of the clusters on behavioural outcomes. As is shown in Tables 10.5 and 10.6, cluster membership was not predictive of 7-day point prevalence abstinence, continued abstinence, having made one or more serious quit attempts since the previous measurement or stage transition. Moreover, conducting effect analyses for each subtype separately using condition 3 subtype interaction terms did not yield any significant differences between the experimental and control group for any of the clusters separately. Results reported are based on a negative scenario, in which respondents lost to follow-up were considered as smokers. When repeating the 
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analyses with a positive scenario or with complete cases only, results did not change (results not reported).  
Table 10.4 Cross-sectional comparison of the cluster solution: comparing clusters in terms of items concerning demographics, addiction level, the occurrence of cardiovascular and respiratory diseases and the number of previous quit attempts   1. Early (N=53) 2. Progressing (N=46) 3. Disengaged (N=95)  Chi-square (df) F (df) Tukey HSD pattern  Variables       Gender (% male) 32.1 41.3 41.5 1.42 (2)   Age (Mean; S.D.) 38.81; 10.43 39.15; 11.48 41.96; 13.09  1.50 (2) ns Educational level    4.90 (4)    Low (%) 29.2 11.8 18.8  . .  Medium (%) 54.2 58.8 55.0  . .  High (%) 16.7 29.4 26.3  . . Addiction level (Mean; S.D.) 3.96; 1.55 3.44; 1.21 2.93; 1.56 .  8.34 (2) 1>3* Cardiovascular disease (% yes) 5.7 - 5.3 2.50 (2)   
Respiratory disease (% yes) 26.4 15.9 20.0 1.69 (2)   Number of previous quit attempts (Mean; S.D.) 3.21; 3.88 2.26; 1.72 2.18; 2.66 .  2.34 (2) ns 
HSD, honestly significant difference. na, Not applicable; ns, non-significant; *P < 0.05; **P < 0.01; ***P < 0.001. 



C H A P T E R  1 0  

 158 

Table 10.5 Predictive validity of contemplation subtypes with regard to three measures of smoking behaviour change  7-day point prevalence abstinence continued abstinence 24-hour quit attempt 
95% CI 95% CI 95% CI  OR R2 Lower Upper OR R2 Lower Upper OR R2 Lower Upper Reference category: Early Contemplators Step 1  .022    .025    .005    Progressing 2.15  .59 7.90 3.05  .56 16.54 .69  .27 1.72  Disengaged 2.31  .72 7.36 2.35  .48 11.52 .86  .40 1.83 Step 2   Progressing 2.06  .56 7.58 3.66  .65 20.48 .63  .25 1.61  Disengaged 2.09  .63 6.90 3.15  .61 16.34 .73  .33 1.62  Addiction level .91  .68 1.20 1.32  .89 1.96 .86  .69 1.07 Reference category: Progressing Contemplators Step 1  .022    .025    .005    Disengaged 1.07  .40 2.84 .77  .24 2.51 1.25  .54 2.90  Early .46  .13 1.70 .33  .06 1.78 1.46  .58 3.67 Step 2   Disengaged 1.02  .38 2.73 .86  .26 2.83 1.16  .49 2.71  Early .49  .13 1.80 .27  .05 1.53 1.58  .62 4.00  Addiction level .91  .68 1.20 1.32  .89 1.96 .86  .69 1.07 *P < 0.05; **P < 0.01; ***P < 0.001.  

Table 10.6 Predictive validity of contemplation subtypes with regard to transition through the stages of change  Positive stage transition (N=55) Negative stage transition (N=28) 95% CI 95% CI  OR R2 Lower Upper OR R2 Lower Upper Early vs. Disengaged  1.28 .008 .59 2.77 1.60 .008 .62 4.10        Early vs. Disengaged 1.57  .68 3.59 1.83  .67 5.00 Addiction level .83  .65 1.06 .88  .65 1.19  Early vs. Progressing  1.28 .018 .52 3.15 2.07 .018 .63 6.86        Early vs. Progressing 1.39  .55 3.51 2.14  .63 7.26 Addiction level .91  .65 1.25 1.01  .67 1.53  Disengaged vs. Progressing  1.00 .002 .45 2.24 .77 .002 .25 2.37        Disengaged vs. Progressing 1.02  .45 2.33 .74  .24 2.30 Addiction level .90  .69 1.17 1.02  .72 1.45 Note: reference category is neutral (no transition) (N=111); * p < 0.05; ** p < 0.01; *** p < 0.001.  
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DISCUSSION 
Main conclusions The present study suggests that subtypes exist within the contemplation stage of change, which are comparable to those found in previous studies (Anatchkova et al., 2005, Everitt, 1980, Norman et al., 2000, Velicer et al., 1995). Three of four clusters could be replicated: Early, Progressing and Disengaged Contemplators. The Classic Contemplator as found previously (Anatchkova et al., 2005, Everitt, 1980, Norman et al., 2000, Velicer et al., 1995) was not found within the present sample. As this cluster could not be identified, doubts may arise whether the typical contemplator as suggested (Prochaska et al., 1997, Velicer et al., 1999) truly exists. One possible explanation for not finding the Classic Contemplator might be that the variables used for cluster analysis were directly related to smoking cessation (i.e. the desired behaviour), while previous studies used the pros and cons of smoking (i.e. the un-desired behaviour). However, as longitudinal validation of the clusters was limited, support for the cluster solution found is not extremely strong yet. Additional sup-port for our three-cluster solution was obtained by cross-sectionally comparing the clusters. Disengaged smokers were significantly less dependent on nicotine than Early Contemplators. This finding corresponds with previous findings indicating that the Disengaged smoker seems to be a light smoker (Anatchkova et al., 2005, Norman et al., 2000). Furthermore, the high degree of dependence among Early Contemplators in comparison with Disengaged smokers potentially explains why the former reported a lower score on self-efficacy. A previous study showed that the more dependent on nicotine a smoker is, the lower self-efficacy to quit and consequently the higher the risk of relapsing (Ockene et al., 2000). For the three clusters found, traditional interventions for contemplators might be inappropriate. Interventions targeting smokers in contemplation typically attempt to solve the cognitive conflict contemplators are said to experience (Anatchkova et al., 2005, Prochaska et al., 1997, Prochaska et al., 2005, Velicer et al., 1999) by aiming at de-creasing the perceived cons of quitting (Dijkstra et al., 2006). However, in our sam-ple no contemplators were in such a cognitive conflict about their smoking behav-iour. Only the Disengaged cluster showed a similar score on both pros and cons of quitting, though both scores were below average. Also a significant lack of self-efficacy, characteristic for the Classic Contemplator, was not observed within this group of smokers. The Disengaged smoker thus might be able to change but is not interested in changing. These smokers might benefit most from an intervention aimed at raising the pros of quitting, typically designed for precontemplators (Dijkstra et al., 2006). As interventions aimed at contemplators typically focus on lowering the cons, the appropriateness of stage-based interventions may need to be re-evaluated. 
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Recommendations Based on the present study, several recommendations can be made for future re-search. First, no study to date has been able to fully understand the cluster of Dis-engaged Contemplators (Anatchkova et al., 2005, Norman et al., 2000, Velicer et al., 1995). Within our study, almost half of the respondents could be considered Disen-gaged. As this is probably the cluster of smokers most difficult to change, this high-lights the complex nature of smokers said to be in contemplation (Hoving et al., 2006c, Velicer et al., 1999). Further research might need to start focusing more on Disengaged smokers. Perhaps these smokers would benefit from interventions focused on precontemplators, as these usually aim at increasing the perceived pros of quitting (Dijkstra et al., 2006). As they already perceive few cons of quitting and perceive a high self-efficacy to quit, they might then directly move to preparation. However, as no previous, quantitative studies have yet succeeded in explaining this cluster of smokers, qualitative research is vital to identify the variables that need to be addressed in smoking cessation interventions aimed at Disengaged smokers. Second, there is a need for more research to investigate whether the typical con-templator as suggested in previous studies does truly exist and consequently whether the strategy usually used in stage-based interventions targeting smokers contemplating to quit is still tenable. Third, together with prior studies focusing on subtypes within contemplation (Anatchkova et al., 2005, Norman et al., 2000, Velicer et al., 1995), this study can be considered the necessary first step in evaluat-ing the viability of subtypes within contemplation. However, more work is required to evaluate the validity of this (sub) stage theory (Weinstein et al., 1998). Fourth, it has been suggested previously that preaction stages (precontemplation, contempla-tion and preparation) might not be qualitatively different (Herzog, 2008) and that a continuous measure of intention is perhaps a better predictor of behavioural change than the stages of change (de Vet et al., 2007). Future studies could investi-gate the relative predictive power of the subtypes found in this and other studies and compare these with continuous measures of motivation and readiness to change. 
Limitations This study is subject to certain limitations. First, the sample size was limited. This may have resulted in some non-significant results in the validation of the cluster solution. Moreover, the small sample size made sampling without replacement to examine the cluster solution’s stability impossible. Therefore, we have used sam-pling with replacement, potentially somewhat subsiding our findings. Also due to the relatively small sample, missing values had to be replaced for longitudinal vali-dation of clusters. Yet, conducting the same analyses replacing missing values with a negative and a positive outcome and conducting complete-case analyses revealed similar results. This indicates a certain robustness of our findings. However, repeti-tion of the study with a larger sample is recommended. Second, as is inherent to 
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every research, it is possible that a selection bias has occurred. However, we do not expect that such a bias had a large influence on our results, as the original study was presented as a study about smoking, not about quitting. We therefore do not expect that certain smoker types were not willing to participate. Indeed, as described ear-lier, precontemplators, contemplators, preparers as well as immotives took part in the study. Third, the reliability of the factor representing the cons of quitting was relatively low (a=0.53). As this factor has been critical for the formation of subtypes, it may have somewhat influenced the results; thus, these have to be interpreted with caution. However, reliability was comparable in previous studies (Dijkstra et al., 1998a, Hoving, 2007, Hoving et al., 2007a). Fourth, we used a three-item meas-ure of addiction level derived from the abbreviated Fagerström scale (Heatherton et al., 1991). Even though this abbreviated version has been well studied (Heatherton et al., 1991), the specific psychometric properties of the three-item measure are unknown. Fifth, based on previous work (De Vries et al., 1998, Dijkstra et al., 1996) and in line with many recent studies that have dropped the second criterion (Dijkstra et al., 1998d, Littel and Girvin, 2002, Sutton, 2001), we used a slightly different definition of the preparation stage of change than originally defined by the TTM (Prochaska et al., 1997). Smokers who reported to be willing to quit smoking within a month, whether or not they had attempted to quit in the last year, were defined as preparers and thus excluded in the present study. This decision might have somewhat limited the comparative value of this study, but as this criterion lately has received a lot of critique (Sutton, 2001, West, 2005), future studies within this field might consider using the same definition as has been used here. Sixth, cluster analysis is a heuristic procedure; the interpretation of the results may have depended on the researcher’s perspective. Though, using multiple methods to de-termine the number of clusters has limited its influence (Everitt, 1980, Norman et al., 2000). 
Conclusions Our study supports the idea that subtypes exist within the contemplation stage of change, though the Classic Contemplator as identified previously could not be repli-cated within the present sample. However, as the population studied consisted of smokers contemplating to quit, clustering variables used here were compatible with the behaviour change aimed at (Ajzen, 1988). Therefore, it can be expected that the cluster solution presented in this paper was more accurate than those found in previous studies, using clustering variables related to smoking. Further research is necessary to confirm the subtypes found, which might provide an op-portunity to further tailor smoking cessation interventions to the needs of groups of individuals with similar characteristics (Anatchkova et al., 2005, Anatchkova et al., 2006a, Anatchkova et al., 2006b, Dijkstra and De Vries, 2000, Norman et al., 2000, Velicer et al., 1995). 
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CHAPTER 11 
General Discussion 
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The main aim of the present dissertation was to develop and to evaluate the smok-ing cessation intervention PAS, consisting of an Internet-based multiple com-puter-tailored smoking cessation programme and tailored counselling by a practice nurse, with regard to its effectiveness, cost- effectiveness and feasibility. Addition-ally, as a positive motivation is a necessary though not always sufficient prerequi-site for smoking cessation to occur, this dissertation aimed to inform the develop-ment of future smoking cessation interventions by contributing to an increased understanding of smokers’ motivation to quit. The research questions this disserta-tion aimed to answer were therefore clustered around three main subjects, i.e. the evaluation of PAS, the dissemination of PAS and the construct of motivation: EVALUATION 1. What is the effect of an Internet-based multiple computer-tailored smoking cessation programme on smoking abstinence when compared to a no interven-tion control group among a general population sample of smokers? 2. What is the effect of an Internet-based multiple computer-tailored smoking cessation programme combined with and without tailored counselling by a practice nurse on smoking abstinence when compared to care as usual among smokers recruited in a primary care setting? 3. What is the cost-effectiveness and cost-utility of an Internet-based multiple computer-tailored smoking cessation programme combined with and without tailored counselling by a practice nurse among smokers recruited in a primary care setting compared to care as usual and to each other? DISSEMINATION 4. What are the determinants of practice nurses’ intention to adopt a new smoking cessation intervention? 5. What are the determinants of practice nurses’ intention to implement a new smoking cessation intervention? 6. What is the influence of recruitment strategy on the reach and effect of an Inter-net-based multiple tailored smoking cessation intervention amongst Dutch adult smokers?  MOTIVATION 7. What is the role of desire, duty and intention to quit smoking in predicting quit attempts? 8. Do subtypes exist within the contemplation stage of change?  This final chapter describes the main findings of the studies conducted with regard to each of these three subjects. It puts the findings into context with previously conducted research and describes their implications for theory, future research and practice. Finally this chapter discusses several methodological and practical consid-
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erations in light of which the results presented in this dissertation should be inter-preted and provides a general conclusion. EVALUATION 
Main findings Positive effects on smoking abstinence were found of the Internet-based multiple computer-tailored smoking cessation programme for three subgroups of smokers recruited via general practices: smokers with low levels of addiction, smokers who made many previous quit attempts and older smokers (chapter 5). The results from a study we conducted within a general population sample of smokers supported and extended these positive effects, as positive intervention effects on smoking abstinence rates were identified for the entire study population (chapter 6). The results from the economic evaluation study even further extended our recommen-dation as the Internet-based multiple computer-tailored smoking cessation pro-gramme was found to most probably be the most cost-effective treatment, assum-ing a willingness to pay of €5,100 per abstinent smoker (chapter 7). No intervention effects on smoking abstinence were identified when one tailored feedback letter was replaced by a tailored counselling session by a practice nurse; nor did this in-tervention appear to be cost-effective. 
Implications for theory and future research While positive effects of the Internet-based multiple computer-tailored smoking cessation programme on smoking abstinence were identified in both studies that evaluated the effectiveness of PAS, these effects did only persevere over relatively short periods of time. This was unexpected, as a single tailored feedback message was yet able to increase smoking abstinence rates (Te Poel et al., 2009) and multi-ple tailoring has been found to further increase effectiveness (Borland et al., 2004, Dijkstra et al., 1998c). However, an important difference exists between the studies presented in this dissertation and the study testing the single tailored intervention developed by te Poel et al. (2009). In the latter study, in addition to feedback tai-lored to cognitive variables, intention and behaviour, respondents in the interven-tion group received computer-tailored feedback on action planning, including a personalized overview of the action plans (e.g. planning a quit date) the participant intended to implement (Te Poel et al., 2009). The control group received informa-tion that was similar in content, but non-tailored and did not include a personalized action plan overview (Te Poel et al., 2009). In contrast, all smokers participating in the studies about the effectiveness of PAS were encouraged to set a quit date within four weeks from baseline, also when part of the control group. As emphasized by te Poel et al. (2009), planning a quit date is a form of action planning that has a posi-tive influence on cessation behaviour (Balmford et al., 2010). While in both effec-tiveness studies presented in this dissertation smoking abstinence rates were higher in the intervention than in the control group, the fact that respondents in the 
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control group were encouraged to set a quit date as well might explain why these differences on the longer term were only modest and non-significant. To determine the effectiveness of each intervention component, including setting a quit date, separately, future studies should aim at disentangling the working mechanisms of computer-tailored interventions such as PAS and the one developed by te Poel et al. (2009).  A second potential explanation for the lack of long-term effects may come from our use of motivation as an inclusion criterion. In accordance with inclusion criteria used in other studies testing the effectiveness of online smoking cessation programmes (Hoving et al., 2010, Te Poel et al., 2009), smokers were eligible to participate when motivated to quit within one month (preparers) or within six months (contemplators). However, regardless of their initial motivation to quit, all respondents were invited to set a quit date within four weeks from baseline. Based on positive results from previous studies (Dijkstra et al., 1998a, Te Poel et al., 2009), it was hypothesized that completion of the questions on behaviour, intention and cognitions about smoking and non-smoking and, in the intervention groups, receipt of feedback tailored to respondents’ answers to these questions, would result in an increased motivation to quit and a willingness to set a quit date within this time frame. In line with this reasoning, we observed high response rates to this question (88-91%). However, while no differences in attrition rates could be de-tected between preparers and contemplators, significant differences were observed with regard to reported quit attempts and smoking abstinence. That is, contempla-tors were significantly less likely to undertake a quit attempt before, on or after their set quit date and were less likely to report smoking abstinence during the intervention period than preparers. This suggests that despite the fact that contem-plators set a quit date when encouraged to do so, these smokers were not suffi-ciently motivated to actually make an attempt to quit and/or to remain abstinent from smoking when they made a quit attempt. As approximately one third of par-ticipating smokers were categorized as contemplators, future studies should inves-tigate whether these smokers benefit from increased efforts to enhance partici-pants’ motivation to quit and to move them to preparation before encouraging them to set a quit date within the near future.  A third possible explanation might be that the Internet-based multiple com-puter-tailored smoking cessation programme was not sufficiently adapted to the long-term wishes of recent ex-smokers to prevent relapse to smoking. Previous research has shown that ex-smokers’ relapse to smoking can be predicted by low levels of self-efficacy (Gwaltney et al., 2009), negative outcome expectancies of non-smoking (Dijkstra and Borland, 2003, Gwaltney et al., 2005), a lack of social support (Lawhon et al., 2009), higher levels of nicotine dependence (Hyland et al., 2006, Zhou et al., 2009) and craving (Killen and Fortmann, 1997), as well as by negative affect and stress (Kassel et al., 2003). So far, behavioural relapse prevention inter-ventions have mainly focussed on the identification of and coping with difficult situations (Hajek et al., 2009). Similarly, PAS included a coping planning component 
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focused on potential high-risk situations as this showed positive effects on relapse prevention in previous studies (e.g. Hoving et al., 2006b, van Osch et al., 2008). The systematic review conducted by Hajek et al. (2009), however, shows that relapse prevention interventions that focus on identifying and resolving tempting situa-tions have only limited effects on behaviour. This suggest that to improve the Inter-net-based multiple computer-tailored smoking cessation programme, relapse pre-vention strategies should be incorporated that not only focus on the identification of and coping with high-risk situations, but also target other predictors of smoking relapse, such as low levels of self-efficacy and negative affect.  Another recommendation for future research comes from the results of the economic evaluation study described in this dissertation. While a willingness to pay of €18,000 per QALY is an accepted Dutch cut-off point when it concerns preventive interventions such as PAS (Casparie et al., 1998), no such cut-off point currently exists with regard to abstinence rates. When compared with care as usual, in the Internet-based multiple computer-tailored programme €5,100 had to be paid for each additional abstinent respondent. This is slightly more than what was found in a previous study (Salize et al., 2009). This study showed that compared with treat-ment as usual, €92 per patient had to be invested to gain one additional quitter in an intervention consisting of training for general practitioners and cost-free nico-tine replacement medication and/or bupropion hydrochloride for patients (Salize et al., 2009). However, the study by Salize et al. (2009) investigated the cost-effectiveness of a smoking cessation intervention very different from the behav-ioural intervention studied in this dissertation. Furthermore, it only included costs directly related to the intervention received, whereas we conducted our economic evaluation study from a broader societal perspective and included intervention costs, health care costs as well as patient costs. Results are thus not very compara-ble. Besides, it is currently unknown what society would be willing to pay per absti-nent smoker, which hinders the interpretation of the incremental costs per absti-nent participant. Previously, attempts have been made to identify the willingness to pay for health improvements of physical activity on prescription (Rome et al., 2010), for obesity treatment (Narbro and Sjostrom, 2000) and for a cardiovascular prevention programme (Jacobs et al., 2011a). Yet, no such studies have been con-ducted to identify the willingness to pay for an abstinent participant or for a behav-ioural smoking cessation intervention such as PAS. Therefore, future research should aim to identify these thresholds, for society in general and for the Dutch society in particular.  A last finding that holds implications for future research is that no effects on smoking abstinence were identified of the combination of the Internet-based multi-ple computer-tailored smoking cessation programme and tailored counselling by a practice nurse. Based on results from previous studies (Curry et al., 1995, Sutton and Gilbert, 2007), we hypothesized that the replacement of one tailored feedback letter by a single, face-to-face counselling session with a practice nurse and the addition of a telephone call six months after baseline would significantly increase 
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the effect of the Internet-based programme. Based on the results presented, it ap-peared that this was not the case. Even though the content of the counselling ses-sions and the content of the computer-tailored feedback letters were developed to be as similar as possible, a potential explanation for this finding might be that con-trol over the delivery of this content could not be exerted to a similar extent in case of both delivery modes. Using computer-tailoring technology, to a great extent con-trol can be exerted over the content of the information delivered (de Vries and Brug, 1999, Kreuter et al., 1999), ensuring discussion of pre-defined issues related to smoking and non-smoking. On the contrary, the information delivered via coun-selling sessions may have been subject to practice nurses’ usual smoking cessation counselling routine, their knowledge and remembrance of the PAS counselling pro-tocol during counselling sessions as well as to time constraints within the general practice (Hall and Marteau, 2007, Nagelhout, 2007). While we aimed to take ac-count of this potential barrier by asking practice nurses to fill out a checklist of each counselling session, functioning both as a registration system and reminder, prac-tice nurses’ compliance with filling out these checklists was limited. As a conse-quence, it cannot be guaranteed that each counselling session covered all smoking and non-smoking related issues included in the PAS counselling protocol. The idea that adherence to the counselling protocol may have been imperfect is supported by earlier research indicating that, although evidence-based, the Minimal Interven-tion Strategy for general practices (H-MIS) was not optimally implemented by gen-eral practice staff (Kwaliteitsinstituut voor de Gezondheidszorg CBO, 2004). That is, less than 30% of Dutch general practitioners (GPs) reported to use this guideline and it is unknown to what extent these GPs adhered to this guideline (Kwaliteitsinstituut voor de Gezondheidszorg CBO, 2004). In addition, while an understanding and supportive tone was used to develop computer-tailored feed-back messages, no influence could be exerted on the way in which practice nurses communicated about smoking and smoking cessation with their patients. Previous research suggested that a relatively controlling counselling style might potentially be counter-productive when promoting smoking cessation (Williams et al., 2002, Williams et al., 2006a). This lack of control over the content and style of the coun-selling sessions delivered by participating practice nurses may have resulted in less than optimal results of the combined intervention. Therefore, future research might need to focus on investigating the level of adherence to counselling protocols such as the one described in this dissertation, for instance by audio- or video-taping counselling sessions or by using clinical vignettes (Rutten et al., 2009). Moreover, to be able to increase adherence rates factors would need to be identified that facili-tate, e.g. intervention cards (Segaar et al., 2007), or hinder, e.g. time constraints (Hall and Marteau, 2007, Nagelhout, 2007) adherence, as well as strategies to in-crease or decrease these factors, respectively. 
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Implications for practice Promising results were found regarding both the effectiveness and cost-effectiveness of the Internet-based multiple computer-tailored smoking cessation programme. Before deciding to implement this intervention on a large scale, how-ever, it should be improved.  First, the Internet-based multiple computer-tailored smoking cessation pro-gramme should be improved by incorporating relapse prevention strategies that go beyond the identification of and coping with potentially difficult situations. The current programme was not able to tailor feedback to daily fluctuations in predic-tors of lapses to smoking, like self-efficacy and negative affect (Gwaltney et al., 2005, Shiffman et al., 2007), and to provide feedback when smokers might have needed it most. This is due to the fact that within the Internet-based multiple com-puter-tailored smoking cessation programme, respondents received feedback only at fixed points in time. A strategy that could monitor fluctuations in predictors of lapses and relapse within an Internet-based computer-tailoring programme such as PAS is ecological momentary assessment (Gwaltney et al., 2005, Shiffman et al., 2007). Making use of mobile devices such as smart phones, the integration of this strategy would create the possibility to collect real-time data from recent ex-smokers. Closely monitoring fluctuations in the predictors of lapses and relapse would subsequently enable us to more instantly provide feedback tailored to, for instance, ex-smokers’ levels of self-efficacy and negative affect. A first study to-wards the effectiveness of integrating ecological momentary assessment within an Internet-based multiple computer-tailored smoking cessation programme is cur-rently being conducted within our research group (Elfeddali et al., 2012b).  Secondly, many participants discontinued the Internet-based multiple com-puter-tailored smoking cessation programme, a phenomenon also seen in other web-based interventions (Blankers et al., 2010, Eysenbach, 2005, McKay et al., 2008, Shahab and McEwen, 2009, Webb, 2009, West et al., 2005). At the same time, previous research identified a significant dose-response relationship between the number of feedback moments and smoking abstinence (Krebs et al., 2010, Strecher et al., 2008). In addition, a recent systematic review of Internet-based therapy for the treatment of addictions (Gainsbury and Blaszczynski, 2011), such as the smok-ing of tobacco, found that respondents who more actively used the intervention materials, such as websites and e-mail, were more likely to have successful treat-ment outcomes (Gainsbury and Blaszczynski, 2011). It is therefore of utmost impor-tant that smokers complete the intervention they participate in. Previously, several suggestions have been made to increase retention rates among smokers, such as ensuring high levels of motivation to quit, providing prompts or reminders, pre-venting self-control depletion, for example by having respondents form implemen-tation intentions (Webb, 2009), and providing incentives of at least €10 (Khadjesari et al., 2011). A recent review showed that interventions that combined several of these strategies were most effective in optimizing exposure to web-based interven-
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tions (Crutzen et al., 2011). Although within PAS all strategies mentioned were taken into account, attrition rates remained high. Evidently, more research is needed to identify strategies that will prevent smokers from dropping out of this intervention and of similar interventions. A first step might be to conduct qualita-tive research among respondents lost to follow-up; this might further illuminate the main reasons for these respondents to discontinue a web-based intervention. Based on the results from such research, novel strategies to prevent attrition need to be developed, tested and, when effective, incorporated within web-based programmes.  Furthermore, as contemplators were less likely to undertake an attempt to quit smoking than preparers, the Internet-based multiple computer-tailored smok-ing cessation programme could be improved by making a greater effort to increase participating smokers’ motivation to quit. This might be achieved by incorporating strategies derived from Self-Determination Theory (SDT) (Ryan and Deci, 2000) and Motivational Interviewing (MI) (Miller and Rollnick, 1991, Miller and Rollnick, 2009) in web-based smoking cessation interventions; a further elaboration on these ideas is described in the section of this general discussion that elaborates on the construct of motivation. DISSEMINATION 
Main findings Both a positive attitude and a positive social environment were positively associ-ated with the intention to adopt and to implement PAS (chapters 3 and 8). Practice nurses’ and nurse practitioners’ satisfaction with their current smoking cessation activities was negatively correlated with the intention to adopt, whereas involve-ment in the trail defined in terms of recruitment success was positively associated with practice nurses’ intention to implement. Furthermore, while recruitment via general practices yielded much fewer respondents than recruitment via the mass media, respondents recruited via general practices were more likely to quit smok-ing: they were significantly less addicted to nicotine, more motivated to quit smok-ing as well as to maintain non-smoking and they were more likely to complete the intervention (chapter 4). 
Implications for theory and future research While previous implementation studies have tried to integrate Rogers’ innovation characteristics within the socio-cognitive concept of attitude (Bolman et al., 2002a, Segaar et al., 2007), based on the results presented in this dissertation it can be suggested that attitude and innovation characteristics might need to be considered as two separate and independent constructs. This is in accordance with suggestions from previous implementation studies that attitude should be considered as a char-acteristic of the intervention’s user (i.e. the health professional) and that Rogers’ concepts should be regarded as characteristics of the intervention, as perceived by its user (Fleuren et al., 2004, Helmink et al., 2011). In other words, attitude might 
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consist of general beliefs about an intervention, e.g. whether the intervention is effective or not, whereas Rogers’ innovation characteristics’ may represent more specific perceptions of the interventions’ characteristics also taking into account current practice, e.g. whether it the intervention is perceived as more effective than currently used programmes. So far, the idea that attitude and innovation character-istics are two separate and independent constructs has received little attention. Future longitudinal research should further investigate this idea; ultimately, this might result in more specific targets for developing intervention strategies aimed at increasing implementation rates.   Furthermore, besides focussing on well-investigated cognitive factors such as attitude and social influence, studies investigating the dissemination of innovations might need to take two additional factors into account: the health professional’s satisfaction with current practice and the health professional’s involvement during a trial period. Both factors could be considered behavioural factors, a category with-in the predisposing factors included in the I-Change Model (ICM) (De Vries et al., 2003). As the other predisposing factors, behavioural factors are regarded as exter-nal factors thatcan have a direct influence on behaviour, but are also assumed to influence a person’s behavioural intention indirectly through awareness, attitudes, social influence perceptions and self-efficacy expectations (de Vries and Mudde, 1998). While involvement appeared to have a direct influence on the intention to implement, the association between satisfaction and the intention to adopt was suggested to be mediated by attitude. This could be explained by principles of per-suasion; incomplete satisfaction or dissatisfaction with one’s own behaviour can be considered as one of the intrapersonal conditions which people try to solve or re-move in order to achieve cognitive consonance (Rossiter and Percy, 1987). As both satisfaction with current practice and the health professional’s involvement during a trial period appeared to play a significant role in the dissemination process, it is recommended to include these factors in future studies towards the dissemination of interventions in primary care. Yet, further longitudinal research is needed to investigate whether these factors predict the intention to adopt and implement, respectively, in a direct or indirect way. Preferably such research should be con-ducted using relatively advanced statistical techniques able to analyze the impor-tance and interrelationship of multiple potential predictors, such as Structural Equation Modelling (SEM) analyses (Gerbing and Anderson, 1988).  Two of the three studies regarding the dissemination of PAS (chapters 3 and 8) had a cross-sectional design; there was only one point in time at which data was gathered from participating practice nurses (Bouter et al., 2005). This implies that no conclusions can be drawn about the causality of the associations found. Fur-thermore, both studies used the intention to adopt/implement as the main outcome measure. Although it would have been more desirable to study the determinants of actual adoption and implementation, at the moment that these studies were con-ducted PAS was not yet nationally available and it was thus impossible to assess actual adoption and implementation rates. Many theoretical frameworks, e.g. the 
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Theory of Planned Behaviour (Ajzen, 1985) and the ICM (De Vries et al., 2003), have incorporated intention as the most proximal predictor of behaviour. In addition, a recent systematic review showed intention to be an important predictor of health professionals’ clinical behaviour, explaining a similar proportion of the variance in behaviour found in studies among non-health professionals (Eccles et al., 2006). While intention can thus be considered a reliable precursor of practice nurses’ ac-tual adoption and implementation, the main recommendation for theory and future research is to conduct studies with a longitudinal character and with actual adop-tion and implementation behaviour as outcome measures. 
Implications for practice A positive attitude appeared to be associated both with increased adoption and increased implementation rates of PAS. In addition, Rogers’ innovation characteris-tics were independently, positively associated with practice nurses’ intention to implement PAS. This is in line with previous studies (Chavannes et al., 2007, Coleman et al., 2001, Hall and Marteau, 2007, Hall et al., 2005) and emphasizes the importance of creating a positive attitude towards the intervention among health professionals and to convince them of the intervention’s beneficial characteristics. In the studies described in this dissertation practice nurses were provided with information about PAS via the PAS research team. It has, however, been suggested that the source of the message is an important predictor of attitude (De Vries et al., 2003, McGuire, 1985) and that the use of champions or key players might facilitate the dissemination of preventive interventions (Rogers, 2002). To increase a positive attitude towards adoption and implementation, it might therefore be better to dis-seminate information about a new intervention for practice nurses via key players among practice nurses, instead of via researchers they barely know or can identify with. In the Netherlands, key players might be sought, for instance, amongst active members of the V&VN Dutch Nurses’ Association or the Dutch Association for Prac-tice Nurses (NVvPO).  Secondly, a positive social environment appeared to be associated with both the intention to adopt and the intention to implement PAS, which is in accordance with earlier research findings (Coleman et al., 2001, Hall and Marteau, 2007, Kaner et al., 2007, Nagelhout, 2007, Sinclair et al., 2008, Hoving et al., 2006a, Hoving et al., 2007b). While the social norm among colleagues appeared to be most important in the adoption process, perceived patient support was suggested to be especially important in explaining the intention to implementation the intervention. To in-crease dissemination rates, it is thus of foremost importance to create a positive social norm among colleagues. This might again be achieved by the identification of key players among practice nurses, as the diffusion of innovations is suggested to be a social process of people talking about the intervention, giving it meaning for themselves, and then adopting (Rogers, 2002). After the initial adoption of the in-tervention, perceived support from patients should be increased. As most partici-pating practice nurses did not experience much support from their patients, this 
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definitely appears to be an area with room for improvement. One strategy to fur-ther stimulate implementation might be to more intensively involve patient organi-zations in the development of the intervention and to explicitly show their involve-ment to practice nurses (e.g. in promotion materials) (Rogers, 2002).  Furthermore, based on the results presented the choice for a particular re-cruitment strategy can be expected to influence an intervention’s potential public health impact. That is, recruitment strategy not only appeared to have an influence on the number and type of smokers who agree to participate in an Internet-based smoking cessation programme, but, consequently, also on retention rates and smoking cessation behaviour. This emphasizes that the choice for a particular re-cruitment strategy should first of all be informed by the target population the inter-vention has been developed for. In line with previous research (Etter and Perneger, 2001a), it could be recommended that when the target group consists of smokers with a low socio-economic status in particular, the general practice may be the most suitable gateway for recruitment. When the target group does, however, consist of smokers including but not limited to lower socio-economic status smokers, mass media recruitment might be a better strategy as a larger absolute number of smok-ers might be reached. The same counts for smokers with chronic diseases such as cardiovascular and respiratory diseases; if these are the main target group recruit-ment via general practices might be the best option. MOTIVATION 
Main findings When disentangling the roles played by the different types of motivation defined by PRIME theory (i.e. desire, duty and intention) (West and Hardy, 2006), it appeared that duty (i.e. the belief that one ought to quit) was the most commonly reported motive for quitting smoking. Nevertheless, only a desire and intention to quit smok-ing were significant independent predictors of quit attempts (chapter 9). Further-more, when investigating whether subtypes exist among smokers in contemplation, it was revealed that within the contemplation stage of change three clusters of smokers could be identified: Early, Progressing and Disengaged Contemplators (chapter 10). Interestingly, no cluster was identified representing the Classic Con-templator. 
Implications for theory and future research The results presented were not all in line with expectations derived from the theo-retical frameworks used. As a consequence, these findings suggest relevant direc-tions for future theoretical research.  First, the finding that duty did not predict quit attempts was in line with pre-dictions from PRIME theory (West and Hardy, 2006). However, duty unexpectedly mitigated the effect of desire and intention. This is consistent with previous re-search suggesting that a sense of external pressure might potentially be counter-
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productive when promoting smoking cessation (Williams et al., 2002, Williams et al., 2006a) and might suggest to investigate whether PRIME theory should be ex-panded with a negative association between duty and behaviour. Besides, the find-ing that intention appeared to predict quit attempts independently from desire was not expected based on PRIME theory either. As there is an abundance of literature showing that intention is the most proximal predictor of behaviour change in gen-eral (Armitage and Conner, 2001, Godin and Kok, 1996) and of smoking cessation behaviour in particular (Armitage and Conner, 2001, Hyland et al., 2006, Norman et al., 1999), PRIME theory’s assumption that intention only has an influence on be-haviour through desire may need to be reconsidered. These two possible amend-ments to PRIME theory should be tested in future studies, preferably using rela-tively more advanced statistical techniques such as SEM analyses, which are able to model the relationships between multiple independent and dependent constructs simultaneously (Gerbing and Anderson, 1988).  Secondly, as the study presented in chapter 9 was one of the first explicitly testing predictions from PRIME theory (West and Hardy, 2006), more research needs to be conducted to investigate the psychometric properties of the measure-ment scales of the three constructs, i.e. desire, duty and intention, proposed by this theory. First, however, these measures need to be expanded to include a minimum of three items per theoretical construct (Field, 2005). Measurement items addi-tional to the items used in our own research could be developed using input from experts and potential end-users, i.e. smokers, as well as existing measurement in-struments. It could be argued, for instance, that a desire to quit resembles intrinsic or autonomous motivation, while a sense of duty may be similar to a extrinsic or controlled motivation (Ryan and Deci, 2000, Curry et al., 1990). Similarly, although less prominent than in PRIME theory and SDT, several socio-cognitive theories have suggested a distinction between intrinsic and extrinsic perceived advantages and disadvantages of a behaviour (De Vries et al., 2003, Bandura, 1986). Furthermore, the definition of intention as described in PRIME theory can be considered similar to the definition included in socio-cognitive theories like the Theory of Planned Behaviour (TPB) (Ajzen, 1985) and ICM (De Vries et al., 2003). Psychometric prop-erties of the measurement scales developed should subsequently be evaluated ac-cording to previously defined quality criteria (e.g. Terwee et al., 2007, Scientific Advisory Committee of the Medical Outcomes Trust, 2002).  Thirdly, based on the results presented the idea of theoretical integration can be put forward. Within socio-cognitive models, such as the TPB (Ajzen, 1985) and the ICM (De Vries et al., 2003), intention is included as the most proximal predictor of behaviour. In turn, intention is assumed to be predicted by cognitive beliefs and expectations like attitude, social influence and self-efficacy (Ajzen, 1985, De Vries et al., 2003). Based on the results presented, though, it could be suggested that albeit that intention might be an independent predictor of undertaking an attempt to quit smoking, so might be a desire to quit, whereas duty may have a negative effect on quit attempts. While not many studies to date have shown this pattern of results 
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using PRIME theory of motivation (West and Hardy, 2006) as a theoretical frame-work, these findings are supported by the results from research based on SDT (Ryan and Deci, 2000). That is, while a sense of autonomy has been found to be important when quitting smoking, perceived external pressure has been found to potentially be counter-productive (Williams et al., 2002, Williams et al., 2006a). Within SDT the construct of intention is not explicitly incorporated. Yet, this theory might offer explanations for the origins of the cognitive beliefs and expectations assumed to predict intention within socio-cognitive theories (Deci and Ryan, 1988, Vallerand, 1997). Support for this suggestion has yet been found with regard to physical activity and dieting behaviour, a meta-analysis by Hagger and Chatzis-arantis (2009). It is, however, also conceivable that a relatively intrinsic (rather than extrinsic) motivation to quit smoking is a direct predictor of an intention to quit or even that motivation functions on a similar level as intention, i.e. is a direct predictor of behaviour. Future research is required to determine whether the con-struct of motivation, thereby distinguishing between intrinsic and extrinsic types of motivation, adds predictive value with regard to smoking cessation behaviour when incorporated within existing socio-cognitive models such as the TPB and ICM and to investigate where this construct should be placed within these theories. While at-tempts at such theoretical integration have been made within the field of physical activity and dietary behaviour (e.g. Hagger and Chatzisarantis, 2009, Jacobs et al., 2011b), within the field of smoking cessation research there is a shortage of such research.  Fourthly, unlike previous studies that focused on clusters of smokers within the contemplation stage of change (Anatchkova et al., 2005, Norman et al., 2000, Velicer et al., 1995), we were unable to identify a cluster representing the so-called Classic Contemplator, characterized as having above average scores on both the pros and cons of smoking and high scores on the perceived temptations to smoke (Anatchkova et al., 2005, Norman et al., 2000, Velicer et al., 1995). Nonetheless, the cluster solution presented here is expected to be more accurate than the cluster solutions found in earlier research, as clustering variables were measured in a simi-lar manner as the target behaviour (i.e. related to quitting smoking instead of smok-ing), which is in accordance with Ajzen’s compatibility principle (Ajzen, 1988). This suggests that the Classic contemplator might not, or no longer, exist. As the three clusters of smokers we did identify are comparable to those found in previous stud-ies (Anatchkova et al., 2005, Norman et al., 2000, Velicer et al., 1995), however, a substage theory consisting of three stages within the contemplation stage of change, might deserve further investigation. To evaluate the validity of a stage theory, Weinstein (1998) has suggested four types of research that need to be conducted: 1) cross-sectional comparisons of people in different stages; 2) examination of stage sequences; 3) longitudinal prediction of stage transitions; and 4) experimental studies of matched and mismatched interventions. While several attempts have been made to validate the original stages of change by conducting at least the first three types of research (e.g. Dijkstra et al., 2006, Hoving et al., 2006c), no such ex-



C H A P T E R  1 1  

 176 

tensive attempts have been made with regard to substage theories. Together with prior studies focusing on subtypes within contemplation (Anatchkova et al., 2005, Norman et al., 2000, Velicer et al., 1995), the study presented in chapter 3 of this dissertation covers the first type of research. However, while the cross-sectional comparison of the substages lends support for the proposed substage theory, this type of research has been argued to only provide a weak test of stage ideas (Weinstein et al., 1998). Before being able to draw definite conclusions about the validity of the proposed substage theory, it is required that the other three types of research are conducted as well (Weinstein et al., 1998). When ultimately proven valid, a substage theory like the one proposed might provide opportunities to fur-ther tailor smoking cessation interventions to the needs of groups of individuals with similar characteristics. As it has previously been suggested, though, that a continuous measure of intention is perhaps a better predictor of behavioural change than the stages of change (de Vet et al., 2007), as an additional check of the proposed substage theory future studies should investigate the relative predictive power of the substages when compared with continuous measures of motivation and readiness to change. 
Implications for practice Although the results presented should be interpreted with some caution, based on these results improving alterations to the Internet-based multiple computer-tailored smoking cessation programme described in this dissertation can be sug-gested. As described in the evaluation section of this general discussion, contempla-tors were less likely to undertake an attempt to quit smoking than preparers. Within the present version of the intervention, which is based on the ICM (De Vries et al., 2003), we have tried to increase smokers’ intention to quit by providing tai-lored feedback on cognitive factors such as respondents’ attitude towards smoking, perceived social influence and their levels of self-efficacy to quit. While the pro-gramme provided smokers with feedback regarding perceived pros and cons of smoking cessation that could be intrinsic or extrinsic to the person, no emphasis was placed on intrinsic reasons to quit smoking, such as quitting for the sake of one’s health or because it makes you feel better, over extrinsic reasons to quit, such as perceived social pressure. Yet, based on the results presented it could be argued that different types of motivation may have a different influence on smoking cessa-tion behaviour. That is, although a sense of duty was the most commonly reported motive for quitting smoking, it was not a predictor of smokers’ attempts to quit; only a desire or intrinsic motivation and an intention to quit smoking significantly predicted the occurrence of quit attempts. These findings suggest that, in addition to a continued focus on increasing smokers’ intention to quit smoking in the near future, the Internet-based multiple computer-tailored smoking cessation pro-gramme may be further improved by an increased focus on enhancing smokers’ intrinsic motivation to quit. This idea is supported by findings from studies that aimed to integrate socio-cognitive theory with constructs from SDT; these studies 
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showed that an increase in autonomous motivation yielded more positive attitudes and higher levels of self-efficacy (Vallerand, 1997, Hagger and Chatzisarantis, 2008). Since these are two key determinants of the intention to change within socio-cognitive models of behavioural change, an increased autonomous motivation could be assumed to increase the intention to change too.  Previously, a factor that has been found to facilitate the internalization of autonomous motivation, as well as to increase perceived competence and smoking cessation rates, is autonomy support (Williams et al., 2002, Williams et al., 2006b). Practical strategies to increase autonomous motivation can be derived from SDT, but also from the more practice-oriented counselling approach of MI (Miller and Rollnick, 1991, Miller and Rollnick, 2009). Examples of such autonomy supportive strategies are: elicit the patient’s perspectives, explore patient’s values and how these relate to smoking (cessation) and provide effective options for change while acknowledging the option of not changing (Williams et al., 2011, Markland et al., 2005). Although health behaviour change interventions are increasingly delivered online (Lustria et al., 2009, Shahab and McEwen, 2009), so far MI has been used extensively as a basis for telephone or face-to-face counselling (Heckman et al., 2010), but only scarcely to guide Internet-based interventions. Recently, MI been used successfully to guide weight loss counselling sessions in chat-rooms (Webber et al., 2008) and counselling via e-mail to improve fruit and vegetable consumption (Alexander et al., 2010). In the Netherlands, similar research is currently being conducted with regard to physical activity behaviour. Despite promising results, no smoking cessation interventions have been developed and tested that explicitly incorporated SDT- or MI-based strategies. Though, within PAS some of these prin-ciples were to a certain extent yet taken into account implicitly. That is, smokers’ perspectives were elicited by asking respondents to answer closed-ended questions about the perceived pros and cons of quitting smoking. To further improve this component respondents could be provided with room to describe pros and cons of quitting they might perceive in addition to those pre-defined within the closed-ended questions, as well as to describe perceived pros and cost of smoking, their current behaviour. Furthermore, smokers’ values could potentially be taken into account more explicitly. Aspirations for physical health in general have been shown to facilitate tobacco abstinence (Niemiec et al., 2009). Within the ICM, such life aspi-rations could be considered as one of the psychological factors which are part of the predisposing factors included in this model (De Vries et al., 2003). To take account of this construct within the Internet-based multiple computer-tailored smoking cessation programme, smokers’ life aspirations could be assessed, e.g. using closed-ended questions, while respondents could describe how these aspirations relate to smoking (cessation) behaviour in open-ended questions. Even though it might be difficult for a computer programme to provide tailored feedback based on answers to open-ended questions, this process might create awareness of potential discrep-ancies between general life aspirations and specific smoking-related behaviour. 
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 Another practical implication of the results presented in this dissertation con-cerns the traditional interventions targeting smokers in contemplation, which typi-cally attempt to solve the cognitive conflict contemplators are said to experience by aiming to decrease the perceived cons of quitting (Dijkstra et al., 2006). As in our sample of smokers contemplating to quit no smokers were in such a cognitive con-flict about their smoking behaviour, it could be argued that these interventions might not always be appropriate. Rather, it can be argued that smoking cessation interventions should pay more attention to the Disengaged Contemplator, as within our study almost half of the respondents were Disengaged. In our and previous studies (Anatchkova et al., 2005, Everitt, 1980, Norman et al., 2000, Velicer et al., 1995), the Disengaged Contemplator has been suggested to experience few advan-tages and disadvantages of quitting smoking, while reporting high levels of self-efficacy. While the Disengaged smoker might thus be able to quit, this subtype ap-pears not to be interested in quitting smoking. Perhaps these smokers would bene-fit from interventions usually focused on precontemplators, as these aim at increas-ing the perceived pros of quitting (Dijkstra et al., 2006). As they already perceive few cons of quitting and a high self-efficacy to quit, they might then directly move to preparation or action. Yet, rather than to provide stage-matched information, as-suming that smokers in the same stage benefit from targeting the same psychologi-cal constructs (Dijkstra et al., 2006, Prochaska et al., 2008), another possibility is to provide smokers with item-based feedback. Within item-based computer-tailoring smokers are provided with feedback tailored to cognitive variables, intention, goal and relapse prevention strategies and smoking behaviour, regardless of their stage of change. Based on the results presented it can be suggested that stage-matched interventions might not always be appropriate for smokers in contemplation and that an item-based approach, as also used within PAS, might be preferable. METHODOLOGICAL CONSIDERATIONS A randomized controlled trial was chosen as the most appropriate design for the two effectiveness studies described in this dissertation. This design is widely per-ceived as a ‘golden standard’ and as the strongest and most appropriate design to evaluate interventions for their effectiveness (Campbell et al., 2000, Flay, 1986, Flay et al., 2005). Despite the strong design used, the results presented in this disserta-tion should be interpreted in light of several methodological considerations which might have affected the quality of the studies conducted. 
Internal validity As the present dissertation aimed to investigate the (cost-)effectiveness and feasi-bility of the smoking cessation intervention PAS under real life circumstances, it compared the two versions of the PAS intervention with a control group that re-ceived care as usual, i.e. current smoking cessation help as delivered in the primary care setting. While this was expected to yield study results that would be of most 
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pragmatic value, using a usual care control group had a major disadvantage with regard to our study’s internal validity. That is, usual care for smoking cessation in Dutch general practices varies considerably (Chavannes et al., 2007, Partnership Stop met Roken, 2009). Variation in standard care provided to control groups has been suggested to substantially influence effect sizes of behaviour change interven-tions (de Bruin et al., 2009). As anecdotal evidence suggests that care as usual in our study was rather intensive, usually consisting of four to six smoking cessation consultations, it could be suggested that the effects of the intervention on smoking abstinence rates might have been underestimated. On the other hand, the variabil-ity in the usual care received by our control group might be inherent to the prag-matic approach used in effectiveness trials. The results presented might thus simply reflect real life in the general practice. 
External validity The external validity of the studies presented in this dissertation may be restricted for two reasons. First of all, the studies that were conducted to investigate the adop-tion and implementation of PAS were conducted amongst Dutch practice nurses and nurse practitioners and concerned an intervention developed for Dutch adult smokers and available in the Netherlands only. While the organization of primary care in the Netherlands is relatively similar to the organization of care in, for in-stance, England (Erler et al., 2011), it is considerably different from the organiza-tion of care in the Unites States (Erler et al., 2011, van Weel et al., 2012). When generalizing the findings from these studies to primary care settings in other coun-tries than the Netherlands, some caution is thus warranted; one should be aware of similarities and differences that exist in the organization of health care between the different countries. Secondly, the two effectiveness trials described in this disserta-tion might have suffered from selection bias. This is supported by the findings de-scribed in chapter 4 of this dissertation: respondents recruited via mass media were significantly higher educated, more addicted to nicotine, less motivated to quit smoking and to maintain non-smoking, and suffered less from respiratory and car-diovascular diseases than those recruited via general practices. These differences in sample characteristics subsequently appeared to result in differences in retention rates and in differences in quitting behaviour between the two samples. Caution is therefore warranted when generalizing the findings from the two effectiveness trials to different populations of smokers.  
Measurement of smoking abstinence For the majority of the studies described in the present dissertation, the outcome measures used were prolonged abstinence from smoking, seven-day point preva-lence abstinence and 24-hour point prevalence abstinence. While positive interven-tion effects could consistently be detected on seven-day and 24-hour point preva-lence abstinence rates, no intervention effects could be identified with regard to 
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prolonged abstinence assessed after six (chapter 5) or after twelve (chapter 6) months. A potential explanation for this finding is that respondents might have experienced a lapse (or lapses) to smoking during the intervention period. Although lapses have been shown to strongly predict relapse, not all smokers who lapse ulti-mately relapse (Ockene et al., 2000, Shiffman, 2005). Some respondents may thus not have been prolonged abstinent, as they lapsed during the follow-up period, but have been abstinent for a long period of time. The definition of prolonged absti-nence might have been too strict to categorize these smokers as abstinent. The Russell standard (West et al., 2005) takes account of this potential misclassification by allowing for a grace period until respondents’ set quit date, a recommendation we adhered to within our studies. In addition, however, the Russell standard allows for a maximum of five cigarettes to be smoked throughout the entire follow-up period when assessing prolonged abstinence (West et al., 2005), a recommendation we did not comply with. The Russell standard acknowledges that this cut-off point for the number of slips allowed is arbitrary (West et al., 2005). Future studies would therefore benefit from explicitly investigating the occurrence of lapses dur-ing the follow-up period, from assessing the exact number of cigarettes smoked during these lapses and from investigating novel measures of smoking abstinence. PRACTICAL CONSIDERATIONS Several practical issues should be considered when interpreting the results from the studies described in this dissertation. In addition, it might be valuable to con-sider these practice issues when preparing or conducting comparable research. 
Recruitment of smokers As has been shown previously, the recruitment of smokers to smoking cessation trials is challenging (Gilbert et al., 2012). Especially within the study described in chapter 6 of the present dissertation, where recruitment of smoking patients was the responsibility of participating practice nurses, recruitment certainly appeared to be difficult. Although we successfully included even more than the 80 practice nurses required according to our power calculation, their subsequent recruitment of 15 smoking patients appeared to be rather hard. To help them to recruit smokers for participation in the trial, practice nurses were provided with several recruit-ment materials (i.e. recruitment letters, website texts, desk displays, business cards, posters) and they also reported to use these materials. Nevertheless, recruitment did not yield the 1200 smokers needed according to our power calculation. Practice nurses were encouraged to discuss their participation in the project with the gen-eral practitioner they were working for, as well as to ask the general practitioner for his or her approval to participate. Yet, practice nurses themselves were respon-sible for the recruitment of smoking patients. The positive correlation found be-tween perceived social support from colleagues and recruitment success suggests that higher levels of (explicit) support from, or a more active involvement in the 
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recruitment process of, the general practitioner or practice assistant might be a strategy to yield increased recruitment rates. Furthermore, a combined approach, recruiting smokers through general practices and mass media simultaneously, would be a strategy to increase recruitment rates. For such a combined approach it would, however, be required that PAS is implemented nationwide and that all ap-proximately 5580 practice nurses in the Netherlands (Hingstman and Kenens, 2007, Hingstman and Kenens, 2010) are able to refer their smoking patients to this intervention. Based on the results presented in this dissertation, however, it can be concluded that before nationwide implementation of the Internet-based multiple computer-tailored smoking cessation programme, it should first be further im-proved.  
Drop-out of smokers An important limitation of both effectiveness trials described in this dissertation (chapters 5 and 6), as well as of the study conducted to investigate the role of differ-ent types of motivation in predicting attempts to quit smoking (chapter 9), is that they suffered from relatively high rates of attrition. While the attrition rates found were not extraordinary when compared to other studies of Internet-based inter-ventions (McKay et al., 2008, Shahab and McEwen, 2009, Wangberg et al., 2008), they have some implications for the interpretation of the results presented.  First, in the study towards the effectiveness of PAS in a general practice set-ting, high rates of attrition resulted in the study being relatively underpowered to conduct some of the (subgroup) analyses described. This was demonstrated by several wide confidence intervals found in the regression analyses and the inability to detect statistically significant intervention effects within subgroups based on age and the number of previous quit attempts. As a sensitivity analysis whereby missing values were replaced using a negative scenario (i.e. drop-outs were regarded as smokers) was only able to partly replicate the intervention effects found, the results from this study should be interpreted with caution. Nevertheless, it is worth men-tioning that both the results from the effectiveness trial conducted in a general population sample of smokers and the results from the economic evaluation study were in line with the results presented; they also suggested the Internet-based programme to be the most (cost-)effective.  Secondly, to prevent a lack of power, in the study towards the effectiveness of PAS among a general population sample of smokers missing values on the primary outcome measures were replaced using a negative scenario. Although this is a rec-ommended analysis when having to deal with high rates of attrition (West et al., 2005), the replacement of more than 70% of the values on the primary outcome measures assuming this negative scenario might have increased the chances of making a type 2 error (Field, 2005, Eysenbach, 2005). This may have resulted in an underestimation of the intervention’s effectiveness for those who continued to use it (Eysenbach, 2005). Nevertheless, the results from complete-case analyses were only slightly more positive.  
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 Both complete-case analysis and the replacement of missing values using a negative scenario have their limitations. It is therefore important that alternative strategies for dealing with missing data due to high attrition rates are identified and tested. A recent study comparing six different approaches to missing data con-cluded that multiple imputation might yield the most valid results (Blankers et al., 2010). Despite the fact that the replacement of missing values on outcome meas-ures using a negative scenario is well-established and a still recommended strategy within smoking cessation research (West et al., 2005), the use of multiple imputa-tion to replace missing values seems promising and warrants further investigation. 
Selective drop-out In both studies respondents who dropped out were relatively younger than those who remained in the study. This is in line with findings from previous research (Strecher et al., 2008, Wangberg et al., 2008). A potential explanation for this find-ing might be that younger people have not yet experienced any smoking-related health effects and are, compared to older people who are more often confronted with chronic diseases, less internally motivated to invest time in health behaviour change interventions (de Nooijer et al., 2005). This idea is supported by the data collected for this dissertation, showing significantly less cardiovascular diseases, COPD, diabetes and cancer among the relatively younger participants. Therefore, future research should focus on the identification of strategies able to prevent attri-tion, especially among these younger respondents. Furthermore, respondents who were experiencing more depressive symptoms were more likely to drop-out from the study described in chapter 6 of this dissertation. Previously, depressive symp-toms were found to be positively associated with withdrawal symptoms (i.e. the more depressive symptoms, the more withdrawal symptoms) and negatively asso-ciated with smoking cessation outcomes (i.e. the more depressive symptoms, the less smoking cessation) (Leventhal et al., 2008). Nonetheless, future studies should aim to replicate our finding that depressive symptoms were associated with attri-tion. A last finding suggests that respondents who dropped out of the study pre-sented in chapter 5 were relatively more addicted than those who remained in the study. This is in line with previous research (Strecher et al., 2008, Wangberg et al., 2008) and supports our idea that in the Internet-based tailoring programme not sufficient attention was paid to dealing with withdrawal symptoms. 
Cotinine validation When investigating the effectiveness of interventions aimed at smoking cessation, it has been suggested that biochemical validation is warranted to test whether self-reported behaviour is accurate (Patrick et al., 1994). In the effectiveness studies presented in this dissertation, practice nurses (general practice setting) and re-spondents themselves (general population setting) were responsible for conducting cotinine tests in case of self-reported abstinence from smoking twelve months after baseline. While in both studies self-reported abstinence was confirmed of almost all 
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respondents who successfully underwent a cotinine test, response rates were low (48% and 59%, respectively). As a result, doubts may arise concerning the practi-cability of assigning the responsibility for conducting cotinine tests to practice nurses or respondents themselves.   An alternative approach to ours would be to have cotinine assessments be conducted by a research assistant, an approach that has been used in another smok-ing cessation study conducted within our research group (Elfeddali et al., 2012b). Within this study, a research assistant visited each respondent who reported to be abstinent at a convenient place (e.g. at home or at work) to collect saliva from the respondent using a swab stick. As within this approach the research team was able to exert control over cotinine assessment, this approach yielded almost 100% re-sponse rates. This approach is, however, relatively time-consuming and, as a conse-quence, costly.   Potentially the most practical alternative to improve the truthfulness of self-reports might be to use a ‘bogus pipeline’ procedure whereby respondents are led to believe that physiological measurements will assess their true smoking behav-iour (Aguinis et al., 1993). As cotinine validation might not always be feasible, as indicated by the two effectiveness studies described, and previous studies have shown that self-reported smoking status is often a fairly accurate measure of actual smoking status (Patrick et al., 1994, Velicer et al., 1992), this might be a good alter-native for actual biochemical validation. GENERAL CONCLUSIONS Based on the results from the studies presented in this dissertation, the following conclusions can be drawn with regard to the evaluation and dissemination of PAS and regarding the construct of motivation. 
Evaluation The Internet-based multiple computer-tailored smoking cessation programme was suggested to be effective in increasing short-term smoking abstinence rates among a general population sample of smokers and for subgroups of smokers, i.e. those with a low addiction level, those who were older and those who made many previ-ous quit attempts, recruited in a general practice setting. The results from the eco-nomic evaluation study conducted extended our recommendation of the Internet-based programme to the entire study population, assuming a willingness to pay of €5,100 per abstinent smoker. While this might suggest nationwide implementation of the Internet-based multiple computer-tailored smoking cessation programme, PAS should first be further improved by incorporating more relapse prevention strategies such as the integration of ecological momentary assessment, by increas-ing its focus on enhancing intrinsic motivation and by integrating strategies aimed to prevention attrition. 
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Dissemination For the successful dissemination of PAS and similar interventions, it is especially important to create a positive attitude towards the intervention (e.g. by using champions to spread information about the intervention) and to create a positive social environment (e.g. by identifying key players among practice nurses). In addi-tion, practice nurses should be offered help in the recruitment of their smoking patients, e.g. by more actively involving the general practitioner or practice assis-tant with in the recruitment process. Furthermore, the reach of PAS amongst the target population appeared to be influenced by the recruitment strategy used. While recruitment via general practices may attract smokers who are more likely to quit smoking, recruitment using a mass media approach might be able to reach a larger number of smokers and may ultimately lead to a larger absolute number of smokers quitting. As the choice for a particular recruitment strategy is conse-quently expected to influence the potential public health impact of the intervention, this choice should be conscious and based on the intervention’s objectives. 
Motivation Testing predictions from PRIME theory of motivation revealed that duty was the most commonly reported motive for quitting smoking. Nevertheless, only a desire and intention to quit smoking were significant independent predictors of quit at-tempts. This suggests that interventions aimed at promoting smoking cessation behaviour need to go beyond creating the belief that smokers ought to quit smoking and make them want to quit and/or intend to quit smoking in the near future, e.g. by incorporating strategies derived from SDT and MI. Furthermore, as the contem-plation stage of change might not, or no longer, be a genuine stage within the behav-ioural change process, traditional interventions for contemplators might no longer be appropriate. Smoking cessation interventions should specifically pay attention to Disengaged Contemplators, reporting few advantages and disadvantages of quitting smoking and high level of self-efficacy, as these smokers appear not to be interested in quitting and might consequently be the hardest to change. These smokers might benefit most interventions which have traditionally focused on precontemplators, but based on the results presented it could be argued that item-based instead of stage-based computer-tailoring interventions might be preferable.   
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APPENDIX 1 
A tailored smoking cessation advice for a 
respondent who reported to still be smoking at six-
month follow-up and whose self-efficacy to quit has 
decreased since baseline. 

Step 3. Have confidence in the success of your quit attempt! You are now less confident that you will succeed in not smoking than the before. That’s a pity, because when you feel more confident that you will succeed, it will become easier for you to quit smoking. Therefore, we will go through those situa-tions again, in which you indicated it will be hard for you not to smoke. And on the next pages, we will once more give you the opportunity to make specific plans to cope with these difficult situations. By making specific plans on how to ensure you will not smoke in these situations, the chances will increase that you will succeed in becoming a non-smoker.  - You are not sure whether you will succeed not to smoke when someone offers you a cigarette. And you are right, it is indeed very hard to say ‘no’ in such a situation. Perhaps you can re-read the advice we have given you last time. In this advice, we extensively described how you can learn to say ‘no’ in such situations. You will find your previous feedback letter by clicking on the ‘my 
advice’ button in the left menu. - You indicate that you do not think you will manage not to smoke when you’re taking a break. For many smokers, is has become a habit to smoke while taking a break. But why don’t you try not to stick around your smoking colleagues, when you often smoke during breaks at work? There are probably many other people who do not smoke and with whom you could have a nice chat.   
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APPENDIX 2 
Results from complete-case analyses 

Table 5.5 Effects of the web-based smoking cessation intervention on several behavioural outcomes at six-week follow-up among Dutch adult smokers (N=449) recruited from December 2009 up until June 2010 - complete cases 
 24-hour ppaa 7-day ppaa Prolonged abstinence  ORb 95% CIc P ORb 95% CIc P ORb 95% CIc P Interventiond 2.12 1.41-3.17 .000 2.43 1.55-3.79 .000 2.13 1.33-3.42 .002 Interventiond 2.07 1.38-3.13 .001 2.50 1.59-3.94 .000 2.14 1.32-3.46 .002 Medium educatione .63 .36-1.09 .10 .57 .32-1.02 .06 .59 .31-1.09 .09 High educatione 1.00 .57-1.76 1.00 .68 .37-1.24 .21 .80 .43-1.51 .49 Note: aPoint prevalence abstinence; bOdds ratio; cConfidence interval; dControl group is the reference category; eLow education is the reference category.  
Table 5.6 Effects of the web-based smoking cessation intervention on several behavioural outcomes at six-month follow-up among Dutch adult smokers (N=291) recruited from December 2009 up until June 2010 - complete cases 
 24-hour ppaa 7-day ppaa Prolonged abstinence  ORb 95% CIc P ORb 95% CIc P ORb 95% CIc P Interventiond 1.69 1.02-2.81 .04 1.51 .90-2.54 .12 1.29 .67-2.49 .45 Interventiond 1.65 .98-2.76 .06 1.54 .90-2.61 .11 1.46 .74-2.87 .27 Medium educatione .68 .33-1.37 .28 .65 .32-1.32 .24 .45 .20-1.01 .05 High educatione 1.02 .50-2.08 .97 .76 .37-1.57 .45 .37 .15-.89 .03 Note: aPoint prevalence abstinence; bOdds ratio; cConfidence interval; dControl group is the reference category; eLow education is the reference category.   
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SUMMARY  Despite the fact that each year 5.4 million people die from the consequences of smoking, more than one billion people in the world continue to smoke. To reduce both the number of people suffering from smoking-related illnesses and the num-ber of smoking-related deaths, continued efforts are required to move smokers towards cessation. As the effects of stand-alone interventions have been found to typically be limited, the smoking cessation intervention PAS (Personal Advice in Stopping smoking) combines two previously developed effective micro-level inter-ventions: computer-tailoring and behavioural counselling by a practice nurse work-ing in primary care. The first aim of the present dissertation was to develop and to evaluate PAS with regard to its effectiveness, cost-effectiveness and feasibility (chapters 2 up to and including 8). The second aim of this dissertation was to inform the development of future smoking cessation interventions by contributing to an increased understanding of smokers’ motivation to quit, as a positive motivation is a necessary though not always sufficient prerequisite for smoking cessation to oc-cur (chapters 9 and 10).   Chapter 1 provides a general introduction to the studies presented in this dissertation. It presents the background of the studies conducted as well as the specific research questions this dissertation aims to answer. In addition, this chap-ter describes the theoretical framework used for most of the studies conducted, i.e. the I-Change Model. 
 Chapter 2 provides an extensive description of the development of PAS, con-sisting of an Internet-based multiple computer-tailored smoking cessation pro-gramme and tailored counselling by a practice nurse. 
 Chapter 3 describes a cross-sectional study among Dutch practice nurses and nurse practitioners (N=139) that aimed to identify factors associated with their intention to adopt the new smoking cessation intervention PAS. Both a positive attitude and a positive social environment were positively associated with the in-tention to adopt PAS, while practice nurses’ and nurse practitioners’ satisfaction with current smoking cessation activities appeared to be negatively correlated with the intention to adopt.  
 Chapter 4 describes a study investigating the influence of recruitment strategy on the reach and (short-term) effect of the Internet-based multiple tailored smok-ing cessation programme. Recruitment via general practices (N=409) yielded fewer respondents than recruitment via the mass media (N=1154). However, respondents recruited via general practices were more likely to quit smoking: they were signifi-cantly less addicted to nicotine, more motivated to quit smoking as well as to main-tain non-smoking and they were more likely to complete the intervention. This 
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suggests that the choice for a particular recruitment strategy may determine the number and type of smokers recruited and might consequently influence the inter-vention’s potential public health impact.  
 Chapter 5 describes a randomized controlled trial (RCT) investigating the effectiveness of the Internet-based multiple computer-tailored smoking cessation programme among a general population sample of Dutch adult smokers (N=1123). Positive intervention effects on smoking abstinence rates were identified for the entire study population. Whereas these effects could be detected significantly after six weeks, however, they could no longer be identified after six months. 
 Chapter 6 presents an RCT testing the effectiveness of the Internet-based mul-tiple computer-tailored smoking cessation programme with and without counsel-ling by a practice nurse among Dutch adult  smokers recruited via their general practice (N=414). Both interventions were compared with usual care in the general practice setting and with each other. The Internet-based multiple computer-tailored smoking cessation programme appeared to be more effective than usual care in increasing abstinence rates among three subgroups of smokers: smokers with low levels of addiction, smokers who made many previous quit attempts and older smokers.  No intervention effects on smoking abstinence were identified when one tailored feedback letter was replaced by a tailored counselling session by a practice nurse. 
 Chapter 7 describes the trial-based economic evaluation that was conducted to investigate the cost-effectiveness and cost-utility of both PAS interventions when implemented in the general practice setting. This economic evaluation study ex-tended recommendations from the studies presented in chapters 5 and 6 concern-ing the Internet-based multiple computer-tailored smoking cessation programme; the cost-effectiveness analysis, using prolonged abstinence as the outcome meas-ure, showed that this intervention had the highest probability of being cost-effective. Compared with usual care, in this intervention group €5,100 had to be paid for each additional respondent being abstinent. Yet, interpretation of these results is difficult as no information exists on the amount of money that society is willing to pay per abstinent participant. With regard to cost-utility analyses, using quality of life as the outcome measure, usual care was most probably most efficient. 
 Chapter 8 describes a cross-sectional study that investigated the determinants of practice nurses’ (N=56) intention to implement PAS after a trial period. Both attitude and innovation characteristics (i.e. relative advantage, compatibility, com-plexity, trialability and observability) were independently, positively associated with practice nurses’ intention to implement. In addition, involvement in the study, defined in terms of recruitment success, and perceived patient support showed a significant positive association with intention. 
 Chapter 9 describes the results of a longitudinal study which aimed to assess the predictive value of three different aspects of motivation, i.e. desire, duty and intention to quit,  in predicting attempts to quit smoking among a nationally repre-sentative sample of British smokers (N=5593). It was revealed that although duty 
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(the belief that one ought to quit) was the most commonly reported motive for quitting smoking, only a desire and intention to quit smoking were significant inde-pendent predictors of quit attempts. 
 Chapter 10 presents a study that aimed to investigate whether subtypes exist among smokers in the contemplation stage of change (N=194). Three clusters of smokers could be identified: Early, Progressing and Disengaged contemplators. Interestingly, no subtype was identified representing the Classic contemplator, scoring high on both pros and cons of quitting and low on self-efficacy.  In chapter 11 of this dissertation, the general discussion, the results presented in chapters 2 to 10 are integrated and discussed, resulting in recommendations for theory, future research and practice. It can be concluded 1) that before nationwide implementation, PAS should first be further improved; 2) that future research should aim at identifying an acceptable cut-off point for the willingness to pay per abstinent participant; 3) that the choice for a particular recruitment strategy should be informed by an intervention’s objectives as it is expected to influence the reach and subsequent potential public health impact of an intervention; 4) that to dis-seminate PAS and similar interventions, it is especially important to create a posi-tive attitude and a positive social environment and to help practice nurses in the recruitment of their smoking patients; 5) that interventions aimed at promoting smoking cessation behaviour need to go beyond creating the belief that smokers ought to quit smoking by making them want to quit and/or intend to quit smoking; and 6) that for smokers categorized as contemplators item-based tailoring might be preferable over stage-based tailoring. Lastly, this chapter describes methodological and practice considerations in light of which the results presented in this disserta-tion should be interpreted.   
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SAMENVATTING  Ondanks het feit dat jaarlijks 5.4 miljoen mensen overlijden aan de gevolgen van roken, rookt nog altijd meer dan één biljoen mensen wereldwijd. Om het aantal mensen dat lijdt aan rokengerelateerde ziekten en om het aantal rokengerelateerde doden te verminderen, zijn niet aflatende inspanningen nodig om rokers ertoe te bewegen te stoppen. Aangezien de effecten van op zichzelf staande interventies doorgaans beperkt zijn, combineert de stoppen-met-roken interventie PAS (Per-soonlijk Advies bij het Stoppen met roken) twee eerder ontwikkelde effectieve micro-level interventies: advies-op-maat en gedragsmatige counselling door een praktijkondersteuner. Het eerste doel van dit proefschrift was om PAS te ontwikke-len en te evalueren wat betreft effectiviteit, kosteneffectiviteit en haalbaarheid (hoofdstuk 2 tot en met 8). Het tweede doel van dit proefschrift was, aangezien een positieve motivatie een noodzakelijke maar niet altijd voldoende voorwaarde is voor stoppen met roken, om bij te dragen aan een beter inzicht in rokers’ motivatie om te stoppen en zo informatie te verschaffen voor de ontwikkeling van toekomsti-ge stoppen-met-roken interventies (hoofdstukken 9 en 10).  Hoofdstuk 1 geeft een algemene introductie van de studies die in dit proef-schrift worden beschreven. Het presenteert de achtergrond van de studies die zijn uitgevoerd als ook de specifieke onderzoeksvragen die dit proefschrift beoogt te beantwoorden. Verder beschrijft dit hoofdstuk het theoretisch kader dat is gebruikt voor de meeste studies, d.w.z. het I-Change Model.  Hoofdstuk 2 geeft een uitgebreide beschrijving van de ontwikkeling van PAS, bestaande uit een meervoudig advies-op-maat programma aangeboden via het internet en persoonlijke counselling door een praktijkondersteuner.  Hoofdstuk 3 beschrijft een cross-sectionele studie onder Nederlandse praktijk-ondersteuners en praktijkverpleegkundigen (N=139) die beoogde factoren te iden-tificeren die geassocieerd zijn met de intentie op de nieuwe stoppen-met-roken interventie PAS te gebruiken. Zowel een positieve attitude als een positieve sociale omgeving bleken positief geassocieerd te zijn met de intentie om PAS te gebruiken. De tevredenheid van praktijkondersteuners en praktijkverpleegkundigen met hun huidige stoppen-met-roken activiteiten bleek daarentegen negatief geassocieerd te zijn met de intentie om PAS te gebruiken.  Hoofdstuk 4 beschrijft een studie die de invloed onderzocht van twee verschil-lende wervingsstrategieën op het bereik en (korte termijn) effect van het meervou-dig advies-op-maat programma aangeboden via het internet. Werving via huisart-senpraktijken (N=409) resulteerde in minder deelnemers dan werving via de mas-samedia (N=1154). Respondenten die werden geworven via huisartsenpraktijken hadden echter een grotere kans om te stoppen met roken: zij waren significant 
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minder verslaafd aan nicotine, meer gemotiveerd om te stoppen met roken en om het vol te houden om niet te roken en zij waren meer geneigd de interventie af te maken. Dit suggereert dat de keuze voor een bepaalde wervingsstrategie van in-vloed kan zijn op het aantal en het type rokers dat geworven wordt voor een inter-ventie zoals PAS. Als gevolg hiervan kan deze keuze van invloed zijn op de potentië-le impact van deze interventie op de volksgezondheid. 
 Hoofdstuk 5 beschrijft een gerandomiseerd gecontroleerd experiment (RCT) waarin de effectiviteit werd onderzocht van het meervoudig advies-op-maat pro-gramma aangeboden via het internet binnen een steekproef van volwassen rokers uit de algemene Nederlandse bevolking (N=1123). Positieve interventie effecten op abstinentie werden gevonden voor de gehele studiepopulatie. Terwijl deze positie-ve effecten significant konden worden aangetoond na zes weken, waren ze na zes maanden echter niet meer te ontdekken. 
 Hoofdstuk 6 presenteert een RCT die de effectiviteit onderzocht van het meer-voudig advies-op-maat programma aangeboden via het internet met en zonder persoonlijke counselling door een praktijkondersteuner onder Nederlandse vol-wassen rokers geworven via hun huisartsenpraktijk (N=414). Beide interventies werden vergeleken met de gebruikelijke zorg in de huisartsenpraktijk en met el-kaar. Het meervoudig advies-op-maat programma aangeboden via het internet bleek effectiever dan de gebruikelijke zorg in het doen toenemen van abstinentie aantallen voor drie subgroepen van rokers: rokers met lage verslavingsscores, ro-kers die al veel eerdere stoppogingen hadden gedaan en oudere rokers. Geen inter-ventie effecten werden gevonden van het meervoudig advies-op-maat programma aangeboden via het internet gecombineerd met persoonlijke counselling door een praktijkondersteuner. 
 Hoofdstuk 7 beschrijft de economische evaluatie studie die is gedaan om de kosteneffectiviteit en kostenutiliteit van beide PAS interventies te onderzoeken wanneer deze werden geïmplementeerd in de huisartsenpraktijk. Deze economi-sche evaluatie studie bevestigde de aanbevelingen die werden gedaan in de studies gepresenteerd in de hoofdstukken 5 en 6 wat betreft het meervoudig advies-op-maat programma aangeboden via het internet; de kosteneffectiviteitanalyse, waar-bij geprolongeerde abstinentie als uitkomstmaat werd gebruikt, liet zien dat deze interventie de grootste kans had om kosteneffectief te zijn. In vergelijking met de gebruikelijke zorg moest binnen deze interventiegroep €5,100 betaald worden voor iedere extra abstinente deelnemer. De interpretatie van deze resultaten is echter moeilijk aangezien geen informatie beschikbaar is over het bedrag dat de maatschappij bereid is te betalen voor een extra abstinente deelnemer. Wat betreft kostenutiliteit, waarbij kwaliteit van leven als uitkomstmaat werd gebruikt, was de gebruikelijke zorg waarschijnlijk het meest efficiënt. 
 Hoofdstuk 8 beschrijft een cross-sectionele studie die tot doel had om de de-terminanten te onderzoeken van de intentie van praktijkondersteuners (N=56) om PAS te implementeren na een proefperiode. Zowel attitude als innovatie karakteris-tieken (d.w.z. relatief voordeel, compatibiliteit, complexiteit, uitprobeerbaarheid en 
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waarneembaarheid) waren onafhankelijk van elkaar positief geassocieerd met de intentie van praktijkondersteuners om PAS te implementeren. Verder lieten be-trokkenheid in de studie, gedefinieerd in termen van wervingssucces, en waarge-nomen steun van patiënten een significante positieve associatie zien met de intentie om PAS te implementeren. 
 Hoofdstuk 9 beschrijft de resultaten van een longitudinale studie die tot doel had de voorspellende waarde van drie verschillende aspecten van motivatie, d.w.z. wens, plicht en intentie om te stoppen, te onderzoeken wat betreft het voorspellen van stoppogingen binnen een steekproef van rokers representatief voor de algeme-ne Britse bevolking (N=5593). We vonden dat ondanks dat plicht (de gedachte dat men zou moeten stoppen) het meeste gerapporteerde motief was om te stoppen met roken, alleen de wens en de intentie om te stoppen met roken significante on-afhankelijke voorspellers waren van stoppogingen. 
 Hoofdstuk 10 presenteert een studie die tot doel had te onderzoeken of er subtypes bestaan binnen rokers in de contemplatie fase van gedragsverandering (N=194). Drie clusters van rokers konden worden geïdentificeerd: Early, Progres-sing en Disengaged contemplatoren. Interessant genoeg kon er geen subtype geï-dentificeerd worden dat de Classic contemplator vertegenwoordigde en hoog scoorde wat betreft de voordelen en nadelen van stoppen en laag wat betreft eigen-effectiviteit.  In hoofdstuk 11 van dit proefschrift, de algemene discussie, worden de resu-ltaten die zijn gepresenteerd in de hoofdstukken 2 tot en met 10 geïntegreerd en bediscussieerd, resulterend in aanbevelingen voor theorie, toekomstig onderzoek en praktijk. Het kan worden geconcludeerd 1) dat voordat wordt overgegaan tot landelijke implementatie, PAS eerst verbeterd dient te worden; 2) dat toekomstig onderzoek zich moet richten op het identificeren van een acceptabel bedrag dat de maatschappij bereid is te betalen per abstinente deelnemer; 3) dat de keuze voor een bepaalde wervingsstrategie moet worden bepaald aan de hand van interventie-doelen, omdat deze keuze van invloed kan zijn op het bereik van de interventie en de resulterende impact van de interventie op de volksgezondheid; 4) dat voor de disseminatie van PAS en vergelijkbare interventies het vooral belangrijk is om een positieve attitude en een positieve sociale omgeving te creëren, als ook om prak-tijkondersteuners te helpen bij de werving van hun rokende patiënten; 5) dat stop-pen-met-roken interventies verder moeten gaan dat het creëren van de gedachte dat rokers zouden moeten stoppen met roken en rokers’ wens en/of intentie om te stoppen met roken moeten vergroten; 6) dat voor rokers die worden gecategori-seerd als contemplatoren item-gebaseerd advies-op-maat wellicht verkozen dient te worden boven fase-gebaseerd advies-op-maat. Tenslotte beschrijft dit hoofdstuk methodologische en praktische overwegingen in het licht waarvan de resultaten gepresenteerd in dit proefschrift moeten worden geïnterpreteerd.    
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