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Abstract

Aims: To identify predictors of quit attempts and of 3-month abstinence from cigarette smoking. 
Design: Secondary analysis of data gathered for a two-armed randomised controlled trial with 6-month follow-up. 
Setting: 123 General Practices across the UK
Participants: 4397 participants who completed the 6-month follow-up. Participants were categorised on self-reported smoking behaviour at 6-month follow-up as non-attempters (n=2664), attempted quitters (n=1548) and successful quitters (n=185).  
Measures: Demographic characteristics, smoking history and nicotine dependence, cognitive and social-environmental factors measured at baseline were examined as potential predictors of quit attempts and 3-month abstinence.
Findings: Univariate predictors of quit attempts included commitment (OR=11.64, 95%CI 8.30-16.32), motivation (OR=2.10, 95%CI 1.98-2.22) and determination to quit (OR=1.94, 95%CI 1.83-2.05). Successful quitting was associated with being married (OR=1.51, 95%CI 1.11-2.05), lower social deprivation (OR=0.47, 95%CI 0.30-0.74), higher reading level (OR=1.62, 95%CI 1.19-2.21) and lower nicotine dependence (OR=0.42, 95%CI 0.29-0.62). Health problems related to smoking and previous quit attempts for 3-months or longer predicted both. In the multivariate analysis, the significant predictors of making a quit attempt were; later stage of readiness to quit (OR=5.38, 95%CI 3.67-7.89), motivation (OR=1.48, 95%CI 1.34-1.62) and determination to quit (OR=1.16, 95%CI 1.05-1.29) and health problems related to smoking (OR=1.44, 95%CI 1.18-1.75). For 3-month abstinence, the only significant predictor was not having health problems related to smoking (OR=0.50, 95%CI 0.30-0.83). 
Conclusions: While high motivation and determination to quit is necessary to prompt a quit attempt, demographic factors and level of nicotine dependence are more important for maintaining abstinence.
Introduction

Tobacco is a leading cause of preventable death worldwide with over five million deaths per year [1]. Current trends also predict that tobacco will cause over eight million deaths annually by 2030 [1]. The same pattern is forecasted in the latest UK governmental smoking mortality report [2]. As such reducing the prevalence of cigarette smoking is one of the major public health goals in the UK. However smoking rates remain high at 20% in 2010 despite various health promotion campaigns, the introduction of the free NHS Stop Smoking Services in 1999, the smoking ban in workplaces and enclosed public places and steadily increasing taxation on tobacco products [2]. 

The majority of smokers are well informed about the health consequences of smoking [3, 4] but only one- third of them make a quit attempt each year and most of these attempts end in failure [5-7]. In the UK in 2012 35% of smokers made a serious quit attempt that lasted at least 24 hours, but the overall quit rate for this year was only 6% [8]. 

It is argued that smoking is a complex behaviour, and great complexity likewise accompanies efforts to change it. Accordingly, numerous theoretical approaches including the Transtheoretical model, Social Cognitive Theory, the Theory of Planned Behaviour and the Perspectives on Change model have compartmentalised the behaviour change process in an attempt to enhance understanding of quitting smoking [9-13]. The Perspectives of Change model [13] in particular, suggests that the process of quitting smoking involves 6 stages: disengaged, engaged, committed, implementation, consolidation and synthesis. This model also argues that separate influences and distinct variables influence different stage transitions [13].
In the past, studies have viewed initiation and maintenance of smoking cessation as a single process, but a number of recent studies [15-17] have found that predictors of making quit attempts differ from those that predict maintenance. However, most of these studies are either cross-sectional or limited to specific populations (e.g., patients with specific diseases, or people accessing stop smoking clinics). To our knowledge there are few longitudinal studies that have looked at the effect of a wide range of variables both on predicting quit attempts and on the success of those attempts in the general population [15, 16, 18]. In these studies, attempts to stop smoking were consistently predicted by past quitting behaviour, intention and motivation to quit and concerns about the harmful effects of smoking, whereas only measures of cigarette dependence were consistently predictive of successful prolonged abstinence from smoking.  

Based on the above-mentioned research it seems that to achieve an understanding of the process of smoking cessation, it is important to assess which variables are associated with the decision to try to stop smoking and which are associated with actual success in quitting. 
We used data from a longitudinal study of a population sample to address these issues. Four categories of predictor variables were examined; demographic characteristics, smoking history and nicotine dependence, attitudes and beliefs about smoking and smoking cessation, and social-environmental factors in order to investigate:

1. The factors which predict quit attempts, given that not all smokers attempt to quit. 
2. The factors which predict prolonged abstinence from cigarettes, among those who attempt to quit smoking. 

Method

Data in the present research was collected for the ESCAPE study, a randomised controlled trial of computer tailored smoking cessation advice in primary care [19]. The outcome results of the ESCAPE study are reported in detail elsewhere [19].
Recruitment
All current cigarette smokers aged 18-65 years were identified from their medical records using the computer system in participating 123 general practices (n=159,839), selected to be geographically and socioeconomically representative of the UK. An invitation to participate in the trial was sent to a random sample (n=58,660) by the GP along with a 10-page Smoking Behaviour Questionnaire [19]. Non-responders were sent a reminder letter and duplicate questionnaire five-eight weeks later. Of those smokers who gave consent and returned the questionnaire, 6,697 were eligible to participate in the study, yielding an 11.4% response rate. Recruitment occurred between August 2007 and December 2008. Practice and participant characteristics are reported in detail elsewhere [20, 21].
Intervention
1) Participants allocated to the Control group (n=3,357) received standard non-tailored information (the NHS ‘Stop Smoking Start Living’ booklet). 
2) Participants allocated to the Intervention group (n=3,340) received the standard non-tailored information, plus a computer-tailored advice report based on the information obtained in the baseline assessment questionnaire, accompanied by a letter from the GP endorsing the information contained in the report. The advice report was also tailored to participants’ reading level.  More details about the randomisation and intervention process are reported in detail elsewhere [19].
All participants were sent a postal questionnaire 6 months after the date of their randomization to assess their attempts to stop smoking over the preceding 6-months and current smoking status [19]. The response rate to the follow-up was 77.3% (5,174), 78.8% and 75.7%, in the Control and Intervention groups respectively (p=0.03).  

Of the 5,174 participants who completed the follow-up, there were 497 participants for whom only follow-up data regarding the primary outcome of the ESCAPE study was obtained. There were also 280 participants who had quit smoking at the 6-month follow-up but their quit date was less than 3-months prior to the time of follow-up (prolonged abstinence in this study was defined as a minimum of 3-months smoke free). Both of these groups were excluded from the analysis described in this paper, leaving a final sample of 4,397 participants.

Predictor variables

Demographic variables

These included age, gender, marital status, ethnicity, social deprivation, education and reading level (based on participants’ qualifications and usual daily newspaper read (tabloid versus broadsheet)).
Measures of smoking history and nicotine dependence 

Nicotine dependence was measured by two items based on the Heaviness of Smoking Index (HSI) [22]: self-reported number of cigarettes smoked daily and time from waking to first cigarette, combined into a single score. Smoking history included age started smoking, previous quits of 3-months or longer and health problems associated with smoking.
Attitudes and beliefs about smoking and smoking cessation

Intention to quit was classified according to the Perspectives on Change Model: committed (planning to quit within the next 2 weeks and set a quit date), engaged (planning to quit within the next 30 days and no quit date set), disengaged but planning to quit within the 6-months, and disengaged and not planning to quit within the next 6-months.
Motivation and determination to quit and beliefs about perceived addiction and self-image were all rated on a five-point Likert-type scale (1=not at all to 5=extremely).

Participants were also asked their most important reason for quitting, the situation in which they might find it most difficult not to smoke, and their perceived main advantage and disadvantage of quitting.  
Social-environmental variable

A single item assessed support from family and friends in relation to quit smoking rated on a five-point Likert-type scale (1=not at all to 5=extremely). 
Dependent Variables

Participants were categorized into three groups based on their self-reported smoking behaviour during the 6-month period between the baseline and follow-up assessment. Non-attempters (NA) were those who reported making no attempt to quit. Attempted quitters (AQ) were defined as those who reported that they had stopped smoking for at least 24 hours or more, but had resumed smoking at the 6-month follow-up.  Successful quitters (SQ) were those who self-reported to be non-smokers at the 6-month follow-up and whose self-reported quit date was at least 3-months prior to the time of the follow-up.  
 Analysis

A comparison of each variable was made between the three groups (NA, AQ, SQ) using Chi-square or analysis of variance as appropriate. To allow for the number of comparisons being made an alpha level of <0.01 was used.

All variables were then entered into univariate logistic regressions to assess their unique predictive value for quit attempts and successful cessation. SQs were combined with AQs and then compared to NAs to assess the predictors of quit attempts. To assess predictors of successful cessation AQs were compared to SQs. The procedure followed in both comparisons was the same. 
Multivariate logistic regressions were subsequently carried out to extend the analysis and assess the role of the predictor variables when entered into the equation simultaneously. These analyses were conducted for both stages of the cessation process. The multivariate logistic regressions were also repeated including the intervention variable to take account of any associations between the intervention and the predictors.
Due to the large number of predictor variables, only main effects were examined in the logistic regression models. For all analyses a variable was considered to be significantly associated with the outcome if the p-value was <0.01. 
The univariate and multivariate analyses were repeated while controlling for clustering effects by GP practice [19]. 

Results

There was no significant difference between groups for the ESCAPE study’s primary outcome of 3-month prolonged abstinence [19]. 

Of the 4397 respondents to the follow-up who met the inclusion criteria for the present study, 60.6% (n=2664) were NA, 35.2% (n=1548) were AQ and 4.2% (n=185) were SQ. Table 1 shows the three group comparison of predictor variables by smoking outcome (NA, AQ, SQ). 
Table1
The results presented below were from the univariate and multivariate analysis after controlling for clustering by GP practices which had minor effects on the odds ratio and p-values for a few variables.
Univariate analysis

The results of the univariate logistic regression are shown in Table 2. While no demographic characteristics predicted making a quit attempt, successful quitting was associated with being married (OR=1.51, 95%CI 1.11-2.05), lower social deprivation (OR=0.47, 95%CI 0.30-0.74) and higher reading level (OR=1.62, 95%CI 1.19-2.21).
In measures of smoking history and nicotine dependence, having made a previous quit attempt of 3-months or longer was a predictor both of attempted cessation (OR=1.38, 95%CI 1.21-1.56) and of successful quitting (OR=1.81, 95%CI 1.28-2.58). However, participants reporting health problems related to smoking were more likely to make a quit attempt (OR=1.62, 95%CI 1.38-1.90), but less likely to maintain abstinence (OR=0.41, 95%CI 0.27-0.63). Nicotine dependence did not predict making a quit attempt, but lower nicotine dependence was significantly associated with prolonged abstinence (OR=0.42, 95%CI 0.29-0.62). Age of starting smoking was not a predictor of either making a quit attempt or successful quitting. 
Smokers who said they planned to quit within the next 6-months were more likely to make a quit attempt than those who were not planning to quit in that time period (OR=3.57, 95%CI 3.06-4.18) and participants in the Committed and Engaged stages of Perspectives on Change model were even more likely to do so (OR=11.64, 95%CI 8.30-16.32) (OR=11.61, 95%CI 8.75-15.39). High motivation and determination to quit were predictors of attempted cessation (OR=2.10, 95%CI 1.98-2.22) (OR=1.94, 95%CI 1.83-2.05), but not of successful quitting. Participants who more strongly endorsed the statement ‘I can see myself as a non-smoker’ were more likely to attempt to quit (OR=1.51, 95%CI 1.43-1.58), but not more likely to be successful. In addition, participants considering themselves to be more addicted to smoking were more likely to make a quit attempt (OR=1.19, 95%CI 1.11-1.27) but less likely to maintain abstinence (OR=0.77, 95%CI 0.68-0.88). Social support did not predict attempts to quit or success in quitting.
Participants who made a quit attempt (AQs+SQs) and NAs differed significantly in their reasons for quitting, the situation in which they found it most difficult not to smoke and their perceived advantages and disadvantages of quitting. The most common reason for quitting was concern about ill health. However, participants who gave extrinsic reasons for quitting (saving money and pressure from others) were less likely to make an attempt, as were people who ticked ‘none of these’ reasons. The most common difficult situation not to smoke was when ‘anxious or stressed’ in both groups, but again participants who ticked ‘none of these’ or cited ‘when relaxing’ as the most difficult situation were less likely to make a quit attempt and participants who cited ‘feel urge to smoke’ as the most difficult situation were more likely to successfully quit. While ‘enjoying good health’ was the most frequently cited advantage of quitting among both smokers who made a quit attempt and NAs, participants who cited ‘sense of achievement’ and feeling ‘more energetic’ were more likely to make a quit attempt and participants who cited ‘feel calm’ were less likely to do so. Finally ‘increased tension’ was the most frequently selected disadvantage of quitting in both groups. Participants citing weight gain or who indicated they saw none of the mentioned disadvantages to quitting were less likely to make a quit attempt. In contrast perceived advantages and disadvantages of quitting and reasons for quitting were not associated with successful quitting.
Table 2 

Multivariate analysis

As shown in Table 3, for making a quit attempt, the significant predictors in the final model were a  later stage of readiness to quit, higher motivation  (OR=1.48, 95%CI 1.34-1.62) and determination to quit (OR=1.16, 95%CI 1.05-1.29), having health problems related to smoking (OR=1.44, 95%CI 1.18-1.75),considering when ‘angry/frustrated’ as the most difficult situation not to smoke (OR=1.40, 95%CI 1.09-1.79), seeing the feeling of more energy as the main advantage of quitting (OR=1.32, 95%CI, 1.08-1.62) and weight gain as the main disadvantage of quitting (OR=0.77, 95%CI 0.64-0.92). In comparison, for prolonged abstinence, the only significant predictor in the final model was not having health problems related to smoking (OR=0.50, 95%CI 0.30-0.83). All results of the multivariate analysis remained the same when the intervention variable was included.
Table 3
Discussion

The findings of this study suggest that factors which motivate smokers to make a quit attempt are different from those involved in maintaining abstinence for 3-months. Cognitive variables were predictive of attempts to quit, while demographic and nicotine dependence variables were predictive of 3-month abstinence. These results confirm those of previous research [15, 23, 24] which found that motivation is more important in making quit attempts and dependence is more important in determining successful cessation. 

Those who made a quit attempt were more likely than non-attempters to have reported an intention to quit at baseline, which suggests that these people might be more prepared to quit smoking. Another significant predictor of making a quit attempt was having previously quit smoking for 3-months or longer. This variable also predicted successful quitting. Both of these findings are supported by studies which have reported that previous quit attempts in general predict future quit attempts but not long-term abstinence[15, 16, 18], whereas previous prolonged abstinence of 6-months or more is a significant  predictor of successful long term smoking cessation [25, 26]. This may indicate that smokers with a history of long-term quit attempts have acquired the skills to initiate and maintain cessation. 
Having health problems related to smoking was predictive of quit attempts but acted as a negative predictor for abstinence. One possible explanation for this finding is that smokers with a health problem are willing to quit smoking in order to improve their health but they may be reluctant to use pharmaceutical smoking cessation aids due to existing prescribed medication and fear of side effects, which in turn impairs their efforts to achieve long term abstinence. Social-environmental factors are also frequently cited as predictors of quit attempts and successful smoking cessation [27, 28]. Although this factor appeared to be significant in the comparison among the three groups, the results of the univariate analysis showed no significant relationship between perceived support from family and friends in quitting smoking and quit attempts or success. This may be due to the fact that we only assessed the perception of support and not the actual support received. 
Motivation to quit was only associated with the initiation of a quit attempt and not with success in stopping smoking among study participants. This finding is consistent with results from other research [15, 16, 23] which found that motivation to quit was predictive of attempting to quit but was not related to successful cessation.  It has been suggested that this may be due to the fact that smokers who are highly motivated to quit smoking are also those who are highly addicted to nicotine [23] as they persist in smoking despite a strong desire to avoid the behaviour. However, motivation remained unrelated to successful quitting even when nicotine dependence was controlled for.  It has also been argued that the type of motivation required to start the process of quitting may be different from the type of motivation needed to maintain abstinence [23]. Finally, it has been posited that being motivated to quit may actually impede the achievement of this goal. The counterproductive belief that motivation is sufficient in and of itself to achieve non-smoker status may make individuals less likely to use smoking cessation support and more likely to underestimate the difficulty of refraining from smoking and sustaining abstinence [23]. 
In line with other research, strength of smoking habit was negatively related to success in stopping smoking [3, 15, 16, 23]. Those who scored higher on the nicotine dependence index and those who thought of themselves as addicted to smoking were less likely to be successful in stopping. This might be due to the fact that the majority of smokers try to quit by themselves without any pharmacological or professional help [29, 30] and those who are most addicted are most in need of this valuable assistance. The literature also suggests that many smokers are not aware of, or have insufficient knowledge about, the stop smoking services available [31, 32]. Informing these smokers about the support available and engaging highly dependent smokers in smoking cessation support programmes might be the most effective way of helping this group.

The majority of participants chose concern about health as both their main reason for wanting to quit and the main advantage of quitting. Despite this appreciation of the health benefits of quitting, less than half of participants made a quit attempt. These results may suggest that smokers exhibit unrealistic optimism by underestimating their relative chances of experiencing disease, which makes them less likely to plan on quitting smoking. Although participants’ perceptions of risk were not assessed within this study, this is something that warrants further investigation. However, this finding does not suggest that it is ineffective to communicate the health risks of smoking to smokers. It has been found that direct advice to quit by physicians and other health care professionals leads to an increase in quit attempts [33]. Perhaps it is the case that while a general knowledge of the detrimental effects of smoking on health is not sufficient to motivate behaviour change, personalised advice might achieve this. Other research has posited that smokers do not quit even if aware of the harmful effects of smoking because they believe that the harm has already been done to their health and there is no point in stopping smoking [34]. Emphasising the short-term and long-term benefits to health after quitting smoking may be very useful to these smokers instead of focusing only on the harmful effects of smoking. 

This study has a number of strengths, including its prospective design, a large sample broadly representative of the smoking population across the UK, inclusion of smokers both motivated and unmotivated to quit smoking, the examination of both quit attempts and smoking cessation in the same sample and inclusion of a wide range of predictor variables. However, the results may not be fully representative as the response rate to the follow-up survey was 77.3% and more participants were excluded due to the eligibility criteria of this study. In addition 97.6% of participants were of ‘white’ ethnic origin, while 2001 UK Census found that 92% the UK population was of ‘white’ ethnic origin and in 2011 this figure was 86% for England and Wales [35, 36].  Another limitation of the study is that quit attempts and successful cessation were both self-reported and retrospective. The measures of reading level and social deprivation used were also indirect and thus subject to substantial measurement error. It can also be argued that the abstinence measure in this study is too short to accurately assess long-term abstinence. The Russell Standard has suggested 6 or 12 months as the standard length for assessing abstinence [37] and although we assessed participants smoking status at 6-months follow- up, the prolonged abstinence in this study was defined as a minimum of 3-months smoke free. However, others have argued that most relapses happen within the first 3-months of quitting [38]. Future research including longer term quitters, 6-months to a year, may give a greater insight into the predictors of smoking cessation and thus suggest further ways of motivating and helping smokers in their attempts to quit and achieve successful long-term cessation.

In conclusion, a longitudinal study was used to identify prospective predictors of quit attempts and successful smoking cessation. Our results point to the importance of distinguishing between factors that predict quit attempts and factors that predict successful quitting among those who make such attempts. From a public health perspective, understanding predictors of both quit attempts and of successful cessation is important in improving interventions to encourage smokers to quit and to remain smoke free.
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Table 1: Differences in baseline characteristics of the three groups

	Variable
	Non-attempters 

n=2664 (60.6%)
	Attempted quitters

n=1548 (35.2%)
	Successful quitters

n=185 (4.2%)
	

	
	No/Mean
	%/SD
	No/Mean
	%/SD
	No/Mean
	%/SD
	p value

	Demographic Variables

	Age
	46.15
	44.41
	45.82
	12.07
	45.97
	11.82
	0.903

	Gender
	
	
	
	
	
	
	

	Male
	1133
	42.5
	693
	44.8
	82
	44.3
	0.362

	Female
	1530
	57.5
	855
	55.2
	103
	55.7
	

	Marital status
	
	
	
	
	
	
	

	Any unmarried status
	1017
	38.3
	624
	40.4
	57
	31.0
	0.035

	Married
	1638
	61.7
	920
	59.6
	127
	69.0
	

	Ethnicity
	
	
	
	
	
	
	

	White
	2589
	97.5
	1500
	97.0
	180
	98.4
	0.385

	Other
	66
	2.5
	47
	3.0
	3
	1.6
	

	Social deprivationa
	
	
	
	
	
	
	

	0
	754 
	30.9
	398
	28.2
	70
	40.9
	0.003

	1
	706
	28.9
	394
	27.9
	57
	33.3
	

	2
	529
	21.7
	313
	22.2
	26
	15.2
	

	3
	273
	11.2
	174
	12.3
	8
	4.7
	

	4
	125
	5.1
	93
	6.6
	7
	3.1
	

	most deprived 5 
	53
	2.2
	39
	2.8
	3
	1.8
	

	Education A-level or Higher
	
	
	
	
	
	
	

	No
	1645
	62.4
	946
	61.4
	102
	56.0
	0.221

	Yes
	992
	37.6
	594
	38.6
	80
	44.0
	

	Reading levelb
	
	
	
	
	
	
	

	Low
	1378
	51.7
	804
	51.9
	74
	40.0
	0.007

	High
	1286
	48.3
	744
	48.1
	111
	60.0
	

	Measures of Smoking history and nicotine dependence 

	Nicotine dependence indexc
	
	
	
	
	
	
	

	Low
	428
	16.2
	216
	14.0
	47
	25.5
	<0.001

	Medium
	718
	27.2
	430
	28.0
	55
	29.9
	

	High
	1497
	56.6
	893
	58.0
	82
	44.6
	

	Age started smoking
	
	
	
	
	
	
	

	<10
	413
	15.5
	251
	16.3
	18
	9.8
	0.107

	14-16
	1318
	49.6
	745
	48.3
	88
	47.8
	

	>16
	926
	34.9
	545
	35.4
	78
	42.4
	

	Previous quit smoking for 3 months or more
	
	
	
	
	
	
	

	No
	1414
	53.2
	723
	46.7
	60
	32.6
	<0.001

	Yes
	1243
	46.8
	824
	53.3
	124
	67.4
	

	Health problems related to smoking
	
	
	
	
	
	
	

	No
	2186
	63.1
	1121
	73.4
	160
	87.0
	<0.001

	Yes
	453
	17.2
	406
	26.6
	24
	13.0
	

	Attitudes and beliefs about smoking and smoking cessation

	Stage of readiness to quit (Perspectives of Change Model)
	
	
	
	
	
	
	

	Committed
	47
	1.8
	125
	8.1
	28
	15.1
	<0.001

	Engaged
	77
	2.9
	219
	14.1
	31
	16.8
	

	Disengaged (planning to quit within the next 6-months)
	860
	32.3
	782
	50.5
	78
	42.2
	

	Disengaged (not planning to quit within the next 6-months)
	1680
	63.1
	422
	27.3
	48
	25.9
	

	Mean score ‘How much do you want to quit’ (scale1-5)
	2.91
	1.148
	3.77
	0.982
	3.72
	0.997
	<0.001

	Mean score ‘How determined are you to quit for good’ (scale1-5) 
	2.85
	1.194
	3.68
	0.996
	3.71
	0.994
	<0.001

	Mean score ‘Think of yourself as addicted to smoking’ (scale1-5)
	3.96
	1.101
	4.18
	0.993
	3.89
	1.153
	<0.001

	Mean score ‘Smoking is part of who I am’ (scale1-5)
	2.51
	1.240
	2.48
	1.234
	2.75
	1.167
	0.68

	Mean score ‘I can see myself as a non-smoker’ (scale1-5)
	2.75
	1.167
	3.29
	1.141
	3.42
	1.089
	<0.001

	Reason for quitting
	
	
	
	
	
	
	

	Concerned about illness
	1625
	61.6
	1051
	68.1
	124
	67.4
	<0.001

	To gain control
	305
	11.6
	232
	15.0
	29
	15.8
	

	To save money
	271
	10.3
	120
	7.8
	11
	6.0
	

	Pressure from others
	194
	7.4
	72
	4.7
	13
	7.1
	

	None of these
	244
	9.2
	69
	4.5
	7
	3.8
	

	Most difficult situation not to smoke
	
	
	
	
	
	
	

	When anxious/stressed
	806
	30.3
	513
	33.1
	50
	27.2
	<0.001

	When socialising
	352
	13.2
	204
	13.2
	29
	15.8
	

	First thing in the morning
	439
	16.5
	273
	17.6
	21
	11.4
	

	When angry/frustrated
	221
	8.3
	164
	10.6
	17
	9.2
	

	Feel urge to smoke
	518
	19.5
	292
	18.9
	49
	26.6
	

	When relaxing
	213
	8.0
	79
	5.1
	15
	8.2
	

	None of these
	111
	4.2
	23
	1.5
	3
	1.6
	

	Main advantage of quitting
	
	
	
	
	
	
	

	Enjoy good health
	1151
	43.4
	671
	43.4
	90
	48.6
	<0.001

	Sense of achievement
	491
	18.5
	367
	23.7
	36
	19.5
	

	More energetic and alert
	386
	14.6
	297
	19.2
	27
	14.6
	

	Feel calm and content
	175
	6.6
	89
	5.8
	13
	7.0
	

	Taste food better
	64
	2.4
	26
	1.7
	2
	1.1
	

	None of these
	385
	14.5
	96
	6.2
	17
	9.2
	

	Main disadvantage of quitting
	
	
	
	
	
	
	

	Increased tension
	1164
	43.8
	792
	51.3
	82
	44.3
	<0.001

	Loss of concentration
	70
	2.6
	58
	3.8
	2
	1.1
	

	Gain weight
	944
	35.5
	490
	31.7
	65
	25.1
	

	Feel dull and bored
	149
	5.6
	98
	6.3
	15
	8.1
	

	None of these
	333
	12.5
	106
	6.9
	21
	11.4
	

	Social-environmental variable

	Mean score ‘Do you have support from family and friends to help you quit?’ (scale1-5)
	2.99
	1.281
	3.05
	1.270
	3.58
	1.295
	0.008


aDeprivation score was computed by scoring one point for each of the following: renting their home, no car, no qualifications, manual occupation and being unemployed or student. 

bCategorised as low reading level if qualifications are GCSE or less and do not read a broadsheet newspaper such as the Guardian, Times, Telegraph or Independent.
cDependence score was computed from the number of cigarettes per day and time from waking to first cigarette recoded into three categories: low (0-1), moderate (2-3) and high (4-6).
Table 2: Predictors related to attempted cessation and successful quitting: univariate analysis

	
	Attempted cessation

  (NA vs AQ+SQ)
	Successful quitting 

     (AQ vs SQ)

	Variable
	    OR        (95%CI)
	P value
	      OR        (95%CI)
	p value

	Demographic Variables

	Age
	1.00
	(0.99-1.00)
	0.383
	1.00
	(0.99-1.01)
	0.865

	Gender
	
	
	
	
	
	

	(ref.cat.) Male
	1.00
	
	
	1.00
	
	

	Female
	0.92 
	(0.81-1.03)
	0.139
	1.02
	(0.74-1.40)
	0.911

	Marital status
	
	
	
	
	
	

	(ref.cat.) Any unmarried status 
	1.00
	
	
	1.00
	
	

	Married 
	0.95
	(0.84-1.08)
	0.460
	1.51
	(1.11-2.05)
	0.008

	Ethnicity
	
	
	
	
	
	

	(ref.cat.) White
	1.00
	
	
	1.00
	
	

	Other
	1.17
	(0.82-1.66)
	0.392
	0.53
	(0.17-1.71)
	0.289

	Social deprivation
	
	
	
	
	
	

	(ref.cat.) 0 
	1.00
	
	
	1.00
	
	

	1
	1.03
	(0.88-1.20)
	0.710
	0.82
	(0.57-1.19)
	0.296

	2
	1.03
	(0.87-1.23)
	0.716
	0.47
	(0.30-0.74)
	0.001

	3
	1.07
	(0.87-1.33)
	0.513
	0.26  
	(0.12-0.57)
	0.001

	4
	1.29
	(1.02-1.62)
	0.030
	0.43
	(0.20-0.93)
	0.033

	most deprived 5 
	1.28
	(0.85-1.93)
	0.245
	0.44
	(0.14-1.41)
	0.166

	Education A-level or Higher
	
	
	
	
	
	

	(ref.cat.) No
	1.00
	
	
	1.00
	
	

	Yes
	1.07 
	(0.95-1.20)
	0.297
	1.25
	(0.91-1.71)
	0.162

	Reading level
	
	
	
	
	
	

	(ref.cat.) Low 
	1.00
	
	
	1.00
	
	

	 High
	1.04
	(0.93-1.17)
	0.464
	1.62
	(1.19-2.21)
	0.002

	Measures of Smoking history and nicotine dependence 

	Nicotine dependence index
	
	
	
	
	
	

	(ref.cat.) Low 
	1.00
	
	
	1.00
	
	

	Medium
	1.10
	(0.89-1.36)
	0.378
	0.59
	(0.38-0.90)
	0.014

	High
	1.06
	(0.89-1.27)
	0.523
	0.42
	(0.29-0.62)
	<0.001

	Age started smoking
	
	
	
	
	
	

	(ref.cat.) <14
	1.00
	
	
	1.00
	
	

	14-16
	0.97
	(0.82-1.15)
	0.731
	1.65
	(0.93-2.91)
	0.085

	>16 
	1.03
	(0.86-1.23)
	0.722
	2.00
	(1.14-3.50)
	0.016

	Previous quit smoking for 3 months or more
	
	
	
	
	
	

	(ref.cat.) No 
	1.00
	
	
	1.00
	
	

	Yes
	1.38
	(1.21-1.56)
	<0.001
	1.81
	(1.28-2.58)
	0.001

	Health problems related to smoking
	
	
	
	
	
	

	(ref.cat.) No 
	1.00
	
	
	1.00
	
	

	Yes
	1.62
	(1.38-1.90)
	<0.001
	0.41
	(0.27-0.63)
	<0.001

	Attitudes and beliefs about smoking and smoking cessation

	Stage of readiness to quit (Perspectives of Change Model)
	
	
	
	
	
	

	Committed
	11.64
	(8.30-16.32)
	<0.001
	1.97
	(1.10-3.52)
	0.022

	Engaged
	11.61
	(8.75-15.39)
	<0.001
	1.24
	(0.81-1.92)
	0.325

	  Disengaged (planning to quit within the next 6-months)
	3.57
	(3.06-4.18)
	<0.001
	0.88
	(0.59-1.31)
	0.524

	(ref.cat.)Disengaged (not planning to quit within the next 6-months) 
	1.00
	
	
	1.00
	
	

	‘How much do you want to quit’ (scale1-5)
	2.10
	(1.98-2.22)
	<0.001
	0.95
	(0.81-1.12)
	0.555

	‘How determined are you to quit for good’ (scale1-5)
	1.94
	(1.83-2.05)
	<0.001
	1.04
	(0.88-1.23)
	0.665

	‘Think of yourself as addicted to smoking’ (scale1-5)
	1.19
	(1.11-1.27)
	<0.001
	0.77
	(0.68-0.88)
	<0.001

	‘Smoking is part of who I am’ (scale1-5)
	0.96
	(0.92-1.01)
	0.161
	0.88
	(0.77-1.01)
	0.061

	‘I can see myself as a non-smoker’ (scale1-5)
	1.51
	(1.43-1.58)
	<0.001
	1.11
	(0.97-1.27)
	0.132

	Reason for quitting
	
	
	
	
	
	

	(ref.cat.) Concerned about illness
	1.00
	
	
	1.00
	
	

	To gain control
	1.18
	(1.00-1.41)
	0.055
	1.06
	(0.72-1.56)
	0.771

	To save money
	0.67
	(0.54-0.83)
	<0.001
	0.78
	(0.42-1.43)
	0.415

	Pressure from others
	0.61
	(0.46-0.80)
	0.001
	1.53
	(0.85-2.76)
	0.156

	None of these
	0.43
	(0.34-0.55)
	<0.001
	0.86
	(0.39-1.89)
	0.707

	Most difficult situation not to smoke
	
	
	
	
	
	

	(ref.cat.) When anxious/stressed
	1.00
	
	
	1.00
	
	

	When socialising
	0.95 
	(0.79-1.14)
	0.573
	1.46
	(0.88-2.42)
	0.144

	First thing in the morning
	0.96
	(0.80-1.14)
	0.640
	0.79
	(0.47-1.31)
	0.362

	When angry/frustrated
	1.17
	(0.95-1.44)
	0.133
	1.06
	(0.57-2.00)
	0.848

	Feel urge to smoke
	0.94
	(0.81-1.10)
	0.449
	1.72
	(1.16-2.55)
	0.007

	When relaxing
	0.63
	(0.47-0.84)
	0.002
	1.95
	(1.08-3.51)
	0.026

	None of these
	0.34
	(0.22-0.52)
	<0.001
	1.34
	(0.39-4.64)
	0.646

	Main advantage of quitting
	
	
	
	
	
	

	(ref.cat.) Enjoy good health
	1.00
	
	
	1.00
	
	

	Sense of achievement
	1.24
	(1.06-1.45)
	0.007
	0.73
	(0.47-1.13)
	0.156

	More energetic and alert
	1.27
	(1.06-1.52)
	0.009
	0.68
	(0.42-1.10)
	0.117

	Feel calm and content
	0.44
	(0.35-0.56)
	<0.001
	1.32
	(0.77-2.25)
	0.309

	Taste food better
	0.88
	(0.68-1.14)
	0.340
	1.09
	(0.60-1.98)
	0.781

	None of these
	0.66
	(0.42-1.04)
	0.071
	0.57
	(0.15-2.25)
	0.425

	Main disadvantage of quitting
	
	
	
	
	
	

	(ref.cat.) Increased tension
	1.00
	
	
	1.00
	
	

	Loss of concentration
	1.14
	(0.81-1.62)
	0.457
	0.33
	(0.08-1.40)
	0.133

	Gain weight
	0.78
	(0.68-0.90)
	0.001
	1.28
	(0.94-1.74)
	0.114

	Feel dull and bored
	1.01
	(0.79-1.29)
	0.937
	1.48
	(0.86-2.54)
	0.157

	None of these
	0.51
	(0.40-0.65)
	<0.001
	1.91
	(1.12-3.26)
	0.017

	Social-environmental variable

	‘Do you have support from family and friends to help you quit?’ (scale1-5)
	1.05
	(1.01-1.10)
	0.017
	1.16
	(1.02-1.31)
	0.024


Reference category is NA in attempted cessation

Reference category is AQ in successful quitting

Table 3: Predictors related to attempted cessation and successful quitting: multivariate analysis
	
	Attempted cessation

  (NA vs AQ+SQ)
	Successful quitting 

     (AQ vs SQ)

	Variable
	    OR        (95%CI)
	P value
	      OR        (95%CI)
	p value

	Demographic Variables

	Age
	1.00
	(0.99-1.01)
	0.740
	1.00
	(0.98-1.02)
	0.824

	Gender
	
	
	
	
	
	

	(ref.cat.) Male
	1.00
	
	
	1.00
	
	

	Female
	1.00 
	(0.85-1.18)
	0.982
	0.81
	(0.56-1.18)
	0.276

	Marital status
	
	
	
	
	
	

	(ref.cat.) Any unmarried status 
	1.00
	
	
	1.00
	
	

	Married 
	1.02
	(0.86-1.22)
	0.781
	1.34
	(0.88-2.03)
	0.176

	Ethnicity
	
	
	
	
	
	

	(ref.cat.) White
	1.00
	
	
	1.00
	
	

	Other
	0.86
	(0.57-1.30)
	0.474
	0.40
	(0.08-2.06)
	0.274

	Social deprivation
	
	
	
	
	
	

	(ref.cat.) 0 
	1.00
	
	
	1.00
	
	

	1
	1.06
	(0.87-1.29)
	0.563
	0.89
	(0.59-1.33)
	0.569

	2
	1.10
	(0.89-1.35)
	0.379
	0.59
	(0.35-0.98)
	0.042

	3
	1.27
	(0.95-1.70)
	0.111
	0.30  
	(0.11-0.79)
	0.015

	4
	1.31
	(0.94-1.83)
	0.109
	0.77
	(0.30-1.97)
	0.582

	most deprived 5 
	1.01
	(0.56-1.81)
	0.986
	1.34
	(0.34-5.24)
	0.674

	Education A-level or Higher
	
	
	
	
	
	

	(ref.cat.) No
	1.00
	
	
	1.00
	
	

	Yes
	1.16 
	(0.91-1.46)
	0.226
	0.56
	(0.32-1.00)
	0.052

	Reading level
	
	
	
	
	
	

	(ref.cat.) Low 
	1.00
	
	
	1.00
	
	

	 High
	0.97
	(0.76-1.23)
	0.793
	1.85
	(1.04-3.27)
	0.035

	Measures of Smoking history and nicotine dependence 

	Nicotine dependence index
	
	
	
	
	
	

	(ref.cat.) Low 
	1.00
	
	
	1.00
	
	

	Medium
	0.91
	(0.71-1.18)
	0.471
	0.65
	(0.38-1.11)
	0.111

	High
	0.87
	(0.67-1.12)
	0.277
	0.58
	(0.34-0.98)
	0.041

	Age started smoking
	
	
	
	
	
	

	(ref.cat.) <14
	1.00
	
	
	1.00
	
	

	14-16
	1.06
	(0.86-1.31)
	0.564
	1.25
	(0.67-2.35)
	0.488

	>16 
	1.04
	(0.84-1.28)
	0.748
	1.36
	(0.71-2.61)
	0.355

	Previous quit smoking for 3 months or more
	
	
	
	
	
	

	(ref.cat.) No 
	1.00
	
	
	1.00
	
	

	Yes
	1.17
	(0.99-1.37)
	0.068
	1.58
	(1.05-2.39)
	0.029

	Health problems related to smoking
	
	
	
	
	
	

	(ref.cat.) No 
	1.00
	
	
	1.00
	
	

	Yes
	1.44
	(1.18-1.75)
	0.001
	0.50
	(0.29-0.83)
	0.008

	Attitudes and beliefs about smoking and smoking cessation

	Stage of readiness to quit (Perspectives of Change Model)
	
	
	
	
	
	

	Committed
	5.38
	(3.67-7.89)
	<0.001
	1.91
	(0.91-3.99)
	0.086

	Engaged
	5.74
	(4.11-8.01)
	<0.001
	1.69
	(0.98-2.91)
	0.058

	  Disengaged (planning to quit within the next 6-months)
	2.13
	(1.75-2.59)
	<0.001
	0.98
	(0.61-1.57)
	0.923

	(ref.cat.)Disengaged (not planning to quit within the next 6-months) 
	1.00
	
	
	1.00
	
	

	‘How much do you want to quit’ (scale1-5)
	1.48
	(1.34-1.62)
	<0.001
	0.80
	(0.62-1.03)
	0.089

	‘How determined are you to quit for good’ (scale1-5)
	1.16
	(1.05-1.29)
	0.004
	1.15
	(0.91-1.45)
	0.233

	‘Think of yourself as addicted to smoking’ (scale1-5)
	0.95
	(0.86-1.05)
	0.310
	0.89
	(0.73-1.08)
	0.233

	‘Smoking is part of who I am’ (scale1-5)
	0.98
	(0.92-1.05)
	0.619
	1.02
	(0.86-1.22)
	0.799

	‘I can see myself as a non-smoker’ (scale1-5)
	1.05
	(0.96-1.14)
	0.291
	0.90
	(0.75-1.08)
	0.254

	Reason for quitting
	
	
	
	
	
	

	(ref.cat.) Concerned about illness
	1.00
	
	
	1.00
	
	

	To gain control
	1.14
	(0.92-1.43)
	0.236
	1.15
	(0.69-1.91)
	0.588

	To save money
	1.19
	(0.89-1.59)
	0.236
	0.95
	(0.46-1.97)
	0.897

	Pressure from others
	1.12
	(0.80-1.55)
	0.517
	1.03
	(0.45-2.34)
	0.951

	None of these
	1.61
	(1.10-2.35)
	0.015
	0.35
	(0.11-1.14)
	0.082

	Most difficult situation not to smoke
	
	
	
	
	
	

	(ref.cat.) When anxious/stressed
	1.00
	
	
	1.00
	
	

	When socialising
	0.92 
	(0.72-1.18)
	0.528
	1.24
	(0.68-2.24)
	0.481

	First thing in the morning
	0.92
	(0.73-1.15)
	0.470
	1.03
	(0.58-1.82)
	0.922

	When angry/frustrated
	1.40
	(1.09-1.79)
	0.008
	1.11
	(0.56-2.17)
	0.768

	Feel urge to smoke
	0.98
	(0.80-1.21)
	0.872
	1.65
	(1.06-2.58)
	0.028

	When relaxing
	0.84
	(0.59-1.19)
	0.330
	1.68
	(0.83-3.41)
	0.148

	None of these
	0.87
	(0.46-1.66)
	0.680
	0.59
	(0.14-2.52)
	0.476

	Main advantage of quitting
	
	
	
	
	
	

	(ref.cat.) Enjoy good health
	1.00
	
	
	1.00
	
	

	Sense of achievement
	1.01
	(0.82-1.25)
	0.912
	0.75
	(0.45-1.26)
	0.277

	More energetic and alert
	1.32
	(1.08-1.62)
	0.007
	0.62
	(0.34-1.12)
	0.115

	Feel calm and content
	1.18
	(0.84-1.66)
	0.336
	1.62
	(0.82-3.22)
	0.168

	Taste food better
	0.98
	(0.70-1.36)
	0.897
	1.36
	(0.62-3.01)
	0.444

	None of these
	1.07
	(0.64-1.79)
	0.809
	0.82
	(0.19-3.49)
	0.783

	Main disadvantage of quitting
	
	
	
	
	
	

	(ref.cat.) Increased tension
	1.00
	
	
	1.00
	
	

	Loss of concentration
	1.10
	(0.73-1.65)
	0.657
	0.28
	(0.06-1.28)
	0.100

	Gain weight
	0.77
	(0.64-0.92)
	0.005
	1.02
	(0.70-1.48)
	0.923

	Feel dull and bored
	1.16
	(0.87-1.57)
	0.314
	1.04
	(0.56-1.95)
	0.894

	None of these
	0.73
	(0.53-1.00)
	0.049
	1.22
	(0.68-2.17)
	0.503

	Social-environmental variable

	‘Do you have support from family and friends to help you quit?’ (scale1-5)
	0.95
	(0.90-1.01)
	0.096
	1.03
	(0.89-1.20)
	0.665


Reference category is NA in attempted cessation

Reference category is AQ in successful quitting
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