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ABSTRACT  

Background. Although smoking cessation programs significantly reduce smoking rates in the general population, some sectors are poorly motivated by them, especially healthy men from lower socioeconomic classes. 

Methods. By using a significant life event (approaching birth of a child) we exploited a time of increased receptiveness to smoking cessation influences. A multicomponent intervention was conducted and evaluated using a stratified, randomised control trial, with an intention to treat analysis. 

Results. Five hundred and sixty-one men were enrolled and 505 (90%) followed to the end of their partners' pregnancy. At 6-month follow-up 16.5% of 291 smokers of the intervention group and 9.3% of 270 in the control group reported they had stopped smoking (P = 0.011, OR = 0.52, 95% CI 0.31 – 0.86). The strongest predictors of smoking cessation were being in a skilled occupation, having a higher number of quit attempts in the previous year and having the first cigarette of the day relatively later. 

Conclusions. The number of smoking men who had to be treated to achieve one stopping smoking (NNT) during their partner's pregnancy was 13 to 14. Innovative antismoking population health measures for the partners of antenatal patients are effective and perhaps should be more widely adopted. 

Introduction

Traditionally antismoking interventions aimed at the most preventable cause of cancer [1] target high-risk groups such as pregnant women [2] or cardiovascular patients [3]. Healthy men from socioeconomically deprived classes, who historically have a higher prevalence of smoking [4 and 5], have hitherto escaped this preventive focus. 

One rationale of cessation programs for pregnant women has been based on the principle that pregnancy is a significant life event and mothers are concerned about the effects of smoking on their babies and themselves. The smoking status of a pregnant smoker's partner influences her chances of stopping smoking [6 and 7], so the focus of smoking cessation programs has broadened from primarily on the expectant mother to include the pregnant smoker's partner [8]. Fathers are more likely to stop smoking in the 2 years preceding childbirth and be abstinent 1 year after the birth of their child [9]. The birth of their child may represent the best opportunity for success of any intervention designed to increase cessation rates of men in unskilled occupations, who are more likely to be smokers [10] and relatively less likely to succeed in stopping [11 and 12].

Methods

Over a period of 35 months we identified men who smoked when their partners booked into the public antenatal clinic at two large Brisbane metropolitan hospitals. Of the eligible sample of 808 men nominated by their partners 67 (8.3%) were found not to meet the eligibility criteria for the study when the males were contacted. Among the remaining 741, 180 (24.3%) refused to participate in the study, giving 561 men recruited into the study at the baseline interview and a response rate of 75.7%. At follow-up (end of pregnancy) an additional 32 participants (6%) refused to complete the questionnaire. A further 24 participants (4.3%) were unable to be contacted for the follow-up interview, giving a follow-up rate of 90%. With an alpha level of 0.05 this sample size enabled detection of a 10% difference in quit rates between intervention and control groups with more than 90% power. 

The elements of the intervention program developed after piloting with men in the target group was multifaceted (Table 1). We employed a stratified, randomised control trial, using intention to treat analysis to evaluate the effectiveness of the multicomponent intervention. Chi-square analysis was used to analyze group differences in quit status, and a multivariate logistic regression analysis was used to examine the predictors of quit status. 

Table 1:  Intervention components
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Intervention components

1. Video: an 18-min video introduced by a national football personality
focusing on becoming a father and on the passive smoking health risks
for the newborn. The emphasis was challenging and entertaining, yet
unobtrusive and nonjudgemental.

. Nicotine patches and information pack: 1 week’s supply of patches,
booklets and cassette tape on how to use the patches and a booklet on
quitting was made available following a telephone assessment by a
general practitioner (GP) with explanation of side effects and

S

precautions.

3. Support material: newsletter with a reminder on how to use the
multicomponent package, tips on quitting, motivational anecdotes and
stickers.





Ethical approval was provided by ethics committees of both hospitals and the University of Queensland. During antenatal book-in, women provided information about their smoking status, their partners' smoking status and contact details and gave us permission to contact them. To be eligible, partners had to be male, be the partner of a woman less than 25 weeks pregnant, living with her (in Brisbane) and be a current cigarette smoker of at least 10 cigarettes per day within 3 days of the baseline interview. Eligible participants were stratified by the smoking status of the female partner at a central location by a staff member not involved in recruitment or interviews then randomised to control or intervention group. Participants were blinded to group allocation. These men were contacted by telephone and those who wished to participate completed the baseline questionnaire by telephone. A study general practitioner (GP) then telephoned each intervention group participant to verify smoking status and obtained a history, including an assessment of nicotine dependence based on the Fagerstrom Tolerence Questionnaire (FTQ) [13]. The doctor explained the use of the nicotine patch, recommended a dosage for the seven day sample and wrote a prescription for a further three week supply of patches. 

After the baseline interview men were sent the intervention material (components 1 and 2; see Table 1), including a letter explaining the study to be taken to their own GP. One week later a second package was sent containing support material (component 3; see Table 1). A third package was sent approximately 1 month later with similar material (component 3). The control group was sent a brochure providing contact details for the available smoking cessation options. 

Towards the end of pregnancy (approximately 6 months after the baseline interview) participants were contacted for a final telephone interview to ascertain smoking status. A subsample of those who reported quitting (self-reported ex-smoker) were asked to verify this by a carbon monoxide test (as agreed at the time of consenting), which was conducted at the participants' homes. Carbon monoxide levels were measured as carboxyhaemoglobin in expired air, using a cut-off of <8 ppm to identify nonsmoker status [11].

RESULTS

Among the participants recruited following their partner booking into an antenatal clinic who completed the follow-up interview at end of pregnancy, 73 reported quitting. A sample of 45 participants was asked to provide a carbon monoxide reading for verification of smoking status (intervention n = 24, control n = 21). Among this group 95.8% of the intervention group and 66.7% of the control group were verified as quitters (seven who refused were classified as smokers). Therefore self-reported smoking appeared to reliably estimate intervention group rates while providing a conservative estimate of the control group smoking rate. 

Participants ranged in age from 16 to 56 years. Indigenous Australians made up 4% of the sample. Eighty-seven percent gave their nationality as Australian, 8% were from ‘other’ English-speaking backgrounds and 5% from non-English speaking backgrounds. Among the participants 67% indicated that the highest level of education they had completed was primary school or junior secondary, 23% completed senior secondary and 10% had completed some tertiary education, which included a trade certificate or apprenticeship. Almost half of the participants (46%) were unskilled workers, 40% were semiskilled and 14% were skilled workers (manager or administrator, professional and paraprofessional or technical). More than two thirds of the participant's highest level of education was junior secondary, and almost half of the sample worked in an unskilled occupation, indicating that the sample consisted primarily of blue collar males as proposed for the program.

At the baseline and follow-up assessments equal proportions of the ‘control’ (23.9%, 26.1%) and ‘intervention’ (26.2%, 26.0%) groups had partners who did not smoke. Baseline differences showed that the intervention group was more likely than the control group to have their first cigarette within 30 min of waking (P = 0.016), have decreased the amount smoked since finding out their partner was pregnant (P = 0.013) and perceive that they could abstain for a year (P = 0.007). Adjustment for baseline differences had no impact on the difference in quit rates across the two groups.

Attrition Analysis

A multivariate logistic regression analysis was conducted for the baseline characteristics of those who completed the follow-up assessment compared to those lost to follow-up. Results of this analysis showed that the characteristics of those who completed the study were the same as those who did not, except that relatively less of those in full time work (83.9%) compared with part-time work (72.4%) and ‘other’ (69.4%) were lost to follow-up, and slightly less of the control group than the intervention group (84.3% and 76.9%, respectively) were lost to follow-up. Female partner smoking status did not influence the drop out rate of the males (P = 0.966).

Quit rates

Based on an intention to treat analysis, the intervention group self-reported quit rate was 48/291 [16.5%] at end of pregnancy (missing cases regarded as smokers), significantly higher than the control group quit rate of 25/270 [9.3%] (p = 0.011, OR = .52, 95% CI 0.31 - 0.86).  

Predictors of quitting

Results of a multivariate logistic regression analysis show that apart from intervention or control status, the variables occupation, number of quit attempts of 2 weeks or more in the last year and time to first cigarette were associated with quitting. Those who quit smoking were more likely to be skilled than unskilled workers (P = 0.040, OR = 1.6), more likely to have made a high number of quit attempts of 2 weeks or more in the last year (P = 0.036, OR = 1.2) and had their first cigarette in the morning later (FTQ item) than those who continued to smoke (P = 0.006, OR = 1.5). Factors which did not influence the quit rate of the males included female partner smoking status (coded never smoked, ex-smoker, current smoker), age, education, employment status (coded employed full time, employed part time, other), first or later child, number of quit attempts during partner's pregnancy, confidence in ability to quit while partner was pregnant (coded yes, no), self-assessment of whether they would smoke after the baby was born (coded yes, no), the longest time ever having quit smoking (days), the hardest cigarette to give up (FTQ item), the level of craving and irritability during previous quit attempts (rated minor, moderate, strong, not applicable) and the use of patches.

DISCUSSION
We have shown that a minimal intervention consisting of providing a video and print information for blue collar males, together with limited access to nicotine replacement and reminder systems, can increase the quit rate compared to simply providing information about resources. This is a better finding than where the multicomponent smoking cessation program for lower socioeconomic African Americans found no improvement at 6-month follow-up [14]. Perhaps our focus on free patches was important: For example a study providing free nicotine patches with minimal support yielded a quit rate of 21% at 6 weeks [15]. 

The increase in the quit rate (7.2%) due to the intervention in the current study translates into a number needed to treat (NNT) of only 13 to 14 men to have one stop smoking before the end of his partner's pregnancy. This appears to be better than other smoking cessation rates with similar interventions during pregnancy, and these effects should translate into enormous health benefits later in life [16]. The reported quit rates, which may be a conservative estimate of the true quit rate given more of the intervention group, were lost to follow-up. While further investigation needs to follow these men for a longer term to determine relapse, this intervention provides the basis for such work. As the pattern of smoking behaviour may change after the birth of the child such intervention could take into account factors such as the father's parenting role and the provision of a safe environment. 

There are some limitations to this study. The two phase consent process where women consented to their partners being contacted, then the males giving their consent may have reduced the enrolments, biasing the sample towards those more susceptible to antismoking influences. The fact that this intervention comes at an important life event may enhance the capacity of the family physician or antenatal services to adopt this as an important component of antenatal care. All components of the intervention were designed to be incorporated into routine care in an antenatal clinic. 
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