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Influences Motivating Smokers in a Radon-Affected Area to 
Quit Smoking 

 

ABSTRACT 

 
Aims 

 
Domestic radon gas concentrations in parts of the United Kingdom are sufficiently high to increase 

lung-cancer risk among residents, and recent studies have confirmed that the risk of smokers 

developing lung-cancer is significantly enhanced by the presence of radon. Despite campaigns 

encouraging residents of radon-affected areas to test and remediate their homes, public response to 

the risks posed by radon remains relatively modest, particularly among smokers and young families, 

limiting health benefits and cost-effectiveness achievable by remediation. 

 

The observation that smokers, who are most at risk from radon, are not being targeted by current 

radon remediation campaigns, prompted assessment of the value of smoking-cessation initiatives in 

reducing radon-induced lung-cancers by reaching at-risk sub-groups of the population hitherto 

uninfluenced by radon awareness programmes. This study addresses the motivation of current 

quitters in a designated Radon-Affected Area, using a postal questionnaire sent around one year 

after the quit attempt. 

 

Methods 

 
Residents of the Northamptonshire radon-affected area who had joined the smoking-cessation 

programme between July and September 2006 and who remained tobacco-free at four weeks, were 

subsequently invited to participate in a questionnaire-based investigation into factors affecting their 

decision to cease smoking. From an initial population of 445 eligible individuals, 205 of those 

contacted by telephone after 12 months agreed to complete postal questionnaires, and unsolicited 

questionnaires were sent to a further 112 participants for whom telephone contact had proved 

impossible. 103 completed questionnaires were returned and analysed, principal tools being Mann- 

Whitney and Kruskal-Wallis tests. 
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Results 

 
Individuals decide to quit smoking from self-interest, principally on health grounds, and regard the 

effects their smoke on others, particularly children and unborn babies, as less significant. The risk 

of developing respiratory, coronary/cardiac or cancerous conditions provides greatest motivation to 

the decision to quit, with knowledge of radon amongst the lowest ranked influences. 

 

Conclusion 

 
This study confirms that quitters place risks to their personal health as the highest factors 

influencing their decision to quit, and health professionals should be aware of this when designing 

smoking-cessation initiatives. As radon risk is ranked very low by quitters, there would appear to  

be potential to raise radon awareness through smoking-cessation programmes, with the objective of 

increasing the uptake and success rate of such programmes and encouraging participation in radon 

remediation programmes. 
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radon, carcinogen, environmental pollution, smoking-cessation, questionnaire-based study 
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Influences Motivating Smokers in a Radon-Affected Area to 
Quit Smoking 

 

INTRODUCTION 

 
Smoking-Cessation in the United Kingdom 

 
Smoking-related diseases, principally lung-cancer, chronic obstructive pulmonary disease, 

cardiovascular disease and other cancers, are estimated to cost the United Kingdom (UK) National 

Health Service (NHS) £1.5bn per year (0.16% of gross domestic product), including £127m to treat 

lung-cancer alone.1 Since tobacco-smoking was identified as the most significant risk factor for 

lung-cancer, health education campaigns have targeted reduction of smoking prevalence.2 These, 

together with other tobacco control policies, have been largely successful; UK smoking prevalence 

fell from 45% in 1974 to 28% (East Midlands, 27%) in the late 1990s, to 22% (East Midlands,  

20%) in 2006, and to 21% (East Midlands, 19%) in 2009 (the latest year for which official figures 

are available).3 

To support these efforts, the NHS offers smoking-cessation services, counselling and supporting 

smokers wanting to quit,4 users of these services being prescribed pharmacological aids to increase 

their chance of successfully quitting. In Northamptonshire (East Midlands), smoking-cessation 

services are offered through General Practitioners, Pharmacists and dedicated Stop Smoking 

programmes, (with a different, dedicated programme for pregnant who are pregnant), the 

Government target of 1000 smokers quitting per year being achieved. The criterion for quitting is 

self-reported abstinence that is biochemically verified by exhaled carbon monoxide (CO) 

monitoring5 at four weeks, with follow-up questionnaires at 26 and 52 weeks; these latter are less 

reliable, as the response rate is low and not CO-validated. 

 

Although smoking cessation programmes have been extensively developed in recent years, it is 

proving increasingly difficult to reduce smoking rates further, and it is currently felt that a 

heterogeneous portfolio of approaches is required to reach ‘hard-to-engage’ populations.6 With 

current evidence indicating the existence of ‘difficult-to-reach’ core populations of determined 
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smokers, our recent studies indicate the possibility of extending awareness of full spectrum of lung- 

cancer risk agents if potential quitters were provided with radon safety and remediation information 

during their interaction with smoking cessation programmes in radon Affected Areas. 

These issues have been reviewed in our own work7,8 and that of others9
 

 

Radon in the Domestic Environment 

 
Radon, a naturally-occurring radioactive gas with variable geographical occurrence, concentrates in 

the built environment, including within domestic properties, contributing around 50% to the average 

UK background radiation dose.10 At high concentrations in the Colorado uranium mines, radon was 

found to be associated with increased lung-cancer risk, and extrapolation from these studies 

indicated that residents of high-radon areas are similarly at risk.11 Apart from limited in vitro and 

animal experiments, the principal evidence for the combined effects of radon and cigarette smoke 

on lung-cancer incidence is the uranium miners' studies.11 Recent domestic studies confirm a 

multiplicative interaction,12 with smokers estimated to be at least 25 times more at risk of radon- 

induced lung-cancer than non-smokers.13
 

Responding to the health threat posed by domestic radon, the former UK National Radiological 

Protection Board (now part of the Health Protection Agency) established a residential Action Level 

of 200 Bq·m-3 and declared as Radon-Affected Areas geographical entities where >1% of 

measurements in existing housing reported radon concentrations exceeding that level.14 

Remediation is generally straightforward, usually involving the installation of an under-floor sump 

and associated extraction pump, although in certain situations, more extreme measures may be 

required.15
 

 

Northamptonshire, a rural county in the English East Midlands with 7.1% of homes tested 

exceeding the Action Level,16 was declared a Radon-Affected Area in 1992.17 Despite intensive 

campaigns, only 40% of Northamptonshire houses have been tested and only 10% of householders 

finding raised levels proceed to remediate their homes.18 Radon remediation studies in 
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Northamptonshire, addressing NHS properties,19 schools,20 workplaces,21 and private homes,22-28 

demonstrate that remediation programmes offer cost-effective routes to environmental management. 

If completed, the Northamptonshire remediation programme would compare favourably with other 

health initiatives, e.g. mammography screening,23 with greater health benefit accruing for a smoker 

in a high-radon dwelling from quitting smoking than from remediating the house and continuing 

smoking.7 

Smoking in a High-Radon Environment 

 
The observation that smokers, who are most at risk from radon, are not being targeted by current 

radon remediation campaigns,29,30 prompted assessment of the value of smoking-cessation 

initiatives in reducing radon-induced lung-cancers by targeting at-risk population sub-groups 

hitherto uninfluenced by radon remediation programmes. A postal questionnaire administered to 

householders who had identified elevated radon levels, and who had consequently remediated their 

homes, showed 9% smoking incidence, compared with the UK national average of 28.8%,29 

suggesting that current strategies to reduce domestic radon are not reaching those most at risk. To 

explore this apparent discrepancy further, the study reported here addresses the motivation of 

current quitters in a designated Radon-Affected Area, using a postal questionnaire administered one 

year after the commencement of the quit attempt. 

 

METHOD 

 
Study Population 

 
The smoking-cessation data reported here formed part of a study of factors affecting the decision to 

stop smoking, given ethical approval by NHS Nottingham Research Ethics Committee in August 

2007. Eligible participants comprised 455 adults who had joined the Northamptonshire smoking- 

cessation programme during the period July to September 2006, and who had successfully quit at 

four weeks, as assessed by CO monitoring.5 Pregnant smokers wishing to quit are managed in a 

differently-configured programme and the study therefore excludes respondents in this category. 
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Participants had consented to be followed up at one year, as part of routine monitoring of their 

current smoking status; they were contacted by telephone for this purpose in late 2007, up to three 

calls at differing times of the day being made to each participant, as required. During this call, 

scripted to ensure consistency, participants were requested to complete a written questionnaire, 

addressing their motivation and reasons for quitting. The 205 participants agreeing to this were sent 

a questionnaire with a postage-paid return envelope; in addition, unsolicited questionnaires were 

sent to the 112 participants with whom no telephone contact could be made, or for whom no record 

of a telephone number was available. 

 

Questionnaire Design 

 
The questionnaire administered to participants comprised two sections, one collecting personal 

details of the participant, their families and their domestic arrangements, and an analytical section 

addressing the reasons why individual smokers decided to stop smoking. The 23 questions in this 

section explored a range of health, social and economic factors, identified during a “brain-storming” 

session as potentially influencing an individual's decision to stop smoking. For each factor, the 

respondent was asked to indicate whether it had major, minor or zero influence on their decision to 

stop smoking. These factors were listed randomly, to avoid prejudicing the response, with open 

questions providing an opportunity for the respondents to include additional comments, 

explanations or clarifications. During the initial stages of questionnaire development, two pilot 

versions were trialled on small sample populations. Comments from respondents to the first pilot 

informed minor modifications to the terminology employed, leading to 100% satisfaction with the 

second pilot, which was then deployed as the definitive version. 

 

Questionnaire Response 

 
Of the 478 clients confirmed as four-week quitters and therefore qualifying for the study, 3 died 

before the 12-month review point and a further 30 were excluded for administrative reasons. Of the 

remaining 445 eligible clients 205 (46.0%) agreed verbally during the 12-month telephone follow- 
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up interview to participate in the study and were sent postage-paid questionnaires. Unsolicited 

questionnaires were also sent to the 112 (25.1%) participants with whom no telephone contact could 

be made or for whom no record of a telephone number was available. Of the 317 questionnaires 

despatched, 103 completed questionnaires were received (32.5% of the total sent, 50.0% of those 

consenting to receive one). 

 

Disregarding the potential biasing effect of the unsolicited questionnaires, the response here is 

comparable with the 49% encountered in the most recent radon-related assessment,31 its content and 

nature reflecting many of the features, including prior contact, first-class postage out and postage- 

paid return, and overall length, acknowledged as enhancing questionnaire return.32
 

 

Additional Data 

 
Deprivation Index 

 
The Index of Multiple Deprivation (IMD) combines indicators covering a range of economic, social 

and housing issues into a single deprivation score for an area, allowing areas to be ranked relative to 

one another according to their level of deprivation.33 At its highest resolution, IMD is reported at 

Lower Layer Super Output Area (LSOA) level; each LSOA, of which there are 32,482 in England, 

contains around 1500 residents. Using postcodes or full addresses, respondents’ places of residence 

were assigned to the appropriate LSOA, this being used to ascertain the corresponding IMD. 

Northamptonshire being relatively un-deprived, no respondent’s place of residence returned an IMD 

greater than 47. The mean values of the IMD score for respondents was 17 (standard deviation 11) 

and respondents were therefore divided into two groups, depending on whether the IMD 

characterising their residence was <16 or ≥16. 

 

Radon 

 
Using postcode of residence, arithmetic mean annual domestic radon concentration figures were 

assigned to each respondent using data from the 2002 Radon Atlas of England.34 Each respondent 

was then classified as living in an area of low, medium or high radon risk, depending on whether 
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their home was in an area with ≤4.9%, between 5% and 9.9%, or ≥10% respectively of homes with 

radon concentrations above the UK Action Level of 200 Bq.m-3. 

 

Data Analysis 

 
Data from completed questionnaires were screened and cross-referenced with the mail-out database 

to record return rates, and entered into a bespoke database with double-entry validation, allowing 

comparison and further checks. Following data-cleaning to eradicate duplicate entries and to 

address queries arising from misinterpretation of written replies, responses to the reasons for 

quitting were ranked using a simple algorithm. Factors identified as having major/minor/zero 

influence on the decision to quit smoking were graded 3/2/1 respectively. Weighted average 

responses were generated for each of the 23 factors, using the relationship: 

 

W   
(N3   3)  (N 2   2)  N1 )

(N3  N 2  N1 ) 

 

 

 
(1) 

 

where N3, N2 and N1 represent the number of major, minor and zero responses respectively. A 

significant proportion of respondents failed to respond meaningfully to one or more options, 

returning null rather than major/minor/zero responses; as these were discounted in generating 

weighted averages, the sum (N3 + N2 + N1) does not always equal the total number of respondents. 

 

Data were analysed using Microsoft Excel 2010 and IBM SPSS v.17. To explore the responses 

more comprehensively, filters were applied to characterise and compare the responses of sets of 

related population sub-groups. When comparing pairs of population sub-groups, the Mann-  

Whitney U test35 was applied, with the Kruskal-Wallis test36 being used where it was necessary to 

compare three or more sub-groups. 

 

RESULTS 

 
Demography 

 
There were no statistically significant differences between the sex ratios of the initial cohort of 482 

clients and the 103 respondents returning questionnaires (χ2 = 1.280, df = 1, p = 0.258), although the 
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questionnaire respondents were generally older than the population of quitters from which they 

were drawn (respondents 53.0 ± 14.3 years; all quitters 45.6 ± 15.2 years (mean ± S.D.)). 

Population age distributions for the study and Northamptonshire at the 2001 Census37 are oppositely 

skewed, skew parameters being 0.059 and -0.453 respectively, the difference between male and 

female study populations and the corresponding Northamptonshire populations being significant    

(p = 0.07 and 0.05 respectively). When respondents’ partners and children are included, the study 

sample age distribution has statistically lower age profile then the general population.37 Figure 1 

illustrates the difference in age distributions between the overall smoking cessation population and 

the questionnaire respondents (χ2 = 20.061, df = 6, p = 0.003). 

Sixty-nine (67%) respondents live with a partner/spouse, eight (8%) share a home with parents or 

unrelated individuals and 26 (25%) live alone. Twenty-nine (29%) respondents live with a smoker. 

Thirty-four (33%) respondents live with children and no household included more than three 

children. The mean age for children (defined by relationship rather than age) was 12.2 ± 8.2 years 

(mean ± S.D.). Fourteen co-residing 'children' were aged 18 years or more, the oldest being aged 39 

years. The children's age distribution in the study differs significantly from the Northamptonshire 

population (p=<0.001). 

 

Since radon levels are usually diminished in upper storeys, participants were asked to indicate their 

dwelling-type. The reported distribution is not significantly different (χ2 = 0.91, p=0.46) from that 

of homes in England generally.38
 

 

Ninety-five (92%) respondents identified themselves as 'White', two each (2%) identifying 

themselves as 'Asian/British Asian', 'Black/Black British', Other (unspecified) and Not Disclosed. 

The ethnic composition in the study is not significantly different (χ2 >0.999, p = 0.49) from that of 

the Northamptonshire population. Thirty six respondents declined to provide information on their 

education status, and of the remaining 67, 51 (76%) had received no formal education beyond 

secondary school level. Thirty-nine (86% of those responding) had attained the UK General 
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Certificate of Secondary Education, 14 (21%) achieved UK Advanced Level, a further 14 (21%) 

progressing to Diploma (9 (13%)), Degree (4 (6%)) or Higher Degree (1 (1%)) qualifications. The 

distribution of educational attainment in the study is not significantly different from the population 

of Northamptonshire as a whole (χ2 >0.9999, p = 0.52). 

Smoking Cessation 

 
Table 1 reports length of time (months) of the most recent quit period. Of 103 respondents, 68 

confirmed that they were currently not smokers; 52 respondents remained tobacco-free after 12 

months, with 16 admitting to a quit period less than 12 months, indicating temporary relapse since 

joining the cessation programme. The remaining 35 (60% of whom were female) had relapsed.  

Quit period for the 68 confirmed non-smokers was 399 ± 176 days (mean ± S.D.). 

 

Factors Influencing Smoking Cessation 

 

General Observations 

 

Preliminary analysis of results from this study8 found significant differences in family size 

distribution between quitters and the UK population (α = 0.05, p=0.011), quitters generally having 

larger families. Age distributions of quitters and their families show no significant difference from 

the Northamptonshire population (α = 0.05, p=0.185). Quitters are more likely to have been in their 

current house for a shorter time than the national population (α = 0.05, p=0.033), a finding possibly 

related to the respondents' age distribution. Relapsed smokers were more likely to have children 

over 18 at home (α = 0.05, p=0.003); continuing quitters were more likely to have children under 18 

at home (α = 0.05, p=0.002), and were also more likely to be living with a partner or parent            

(α = 0.05, p=0.046). 

 

Table 2 summarises the questionnaire data, consolidating responses to each of the 23 cessation 

factors, presenting the weighted sum and ranking of each factor, tabulated in order of ranking. For 

compatibility with more-focussed data presented subsequently, where only the five highest- and 

lowest-ranked factors are discussed, the boundaries of the sets of five highest- and lowest-ranked 
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factors are indicated. The five highest-ranked factors included four health-related risks, those of 

developing bronchitis/emphysema, heart disease, lung-cancer and other cancers. The lowest ranked 

factor was pressure from work colleagues. 

 

Table 3 reports the influencing factors in order of global ranking and maps the ranking of these sub- 

groups against this ordering, while Table 4 summarises the outcomes of non-parametric statistical 

tests applied to the responses from these population sub-group sets. Results of these comparisons 

and the associated statistical tests are discussed in the following sections. 

 

Gender 

 
Males and females ranked common sets of four health-related factors among their five highest and 

five lowest ranked factors, males matching all five global factors in each case. Risk of developing 

bronchitis, lung-cancer and heart disease was ranked most highly by both genders, with concerns 

over other cancers and NRT availability both falling within the five highest ranked influences. Both 

genders ranked pregnancy and awareness of the hazards of radon and asbestos as of minimal 

influence. The only statistically significant difference relates to the prospect of developing 

bronchitis, which males regarded as of more concern than did females (U = 812, p = 0.037). 

 

Age and Child-Bearing 

 
To identify differences in attitude between women of child-bearing age and those whose families 

are completed, responses of females aged <40 years and ≥40 years were analysed. Both groups 

matched four out of the five highest and three out of the five lowest global responses, the principal, 

and most significant, difference in emphasis being that while women aged <40 years ranked 

pregnancy (globally 20th) in 8th place, their older counterparts placed this 23rd (U = 93, p = 0.007). 

The younger group regarded both access to NRT (U = 142, p = 0.014) and legislation banning 

smoking in public places statistically more significant (U = 102, p = 0.029) than did their elders. 
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Smoking Status 

 
Relapsed smokers and continuing non-smokers ranked common sets of four health-related factors 

among their five highest and five lowest ranked factors, smokers matching all five global factors in 

each case. Smokers ranked cost of cigarettes in 5th place, non-smokers regarding this as less 

significant (8th). Smokers regarded availability of NRT as marginally more significant (4th) than 

non-smokers (5th). Pregnancy (globally 20th) was ranked 19th and 22nd by non-smokers and smokers 

respectively, while non-smokers ranked knowledge of the risks of asbestos (22nd) and radon (23rd) 

marginally less significant than did smokers (20th and 19th). Overall, no less than 12 of the 23 

potential influences were identified as being statistically significant in the decision to stop smoking. 

These included awareness of addiction (U = 582. p = 0.016), access to NRT (U = 648. p = 0.015), 

the effect of smoke on other people (U = 858. p = 0.027) and adult family members (U = 387.         

p = 0.009), the cost of cigarettes (U = .571 p = 0.002), the prospect of developing non-lung cancers 

(U = 554. p = 0.010), media (U = 439. p = 0.011) and government (U = 472. p = 0.003) campaigns, 

legislation (U = 399. p = 0.002), peer pressure (U = 400. p = 0.010) and knowledge of the potential 

harmful effects of radon (U = 416. p = 0.006) and asbestos (U = 408. p = 0.006). 

 

Occupancy 

 
Respondents living with a spouse matched all five highest globally ranked factors. Those living 

alone matched four, elevating the risk of developing other cancers (globally 4th) to 1st, at the 

expense of access to prescription NRT, (globally 5th, demoted to 8th). Respondents living alone 

ranked cost of cigarettes (globally 6th) as the second most significant factor. People living alone or 

with a spouse matched all five global lowest rank factors, albeit with minor changes in emphasis, 

while those living with a partner ranked pregnancy significantly higher (15th) than did the 

population at large (20th), or those living with a spouse (21st). None of these differences were found 

to be statistically significant. 
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Children in the Home 

 
While the 69 respondents without children under 17 in their home matched the five highest and five 

lowest globally ranked factors the 34 respondents with children under the age of 17 in their homes 

showed the greatest divergence from the global population of any group selected by filtering, 

ranking the effect of their smoke on children in the family (globally 9th) in 5th place, pressure to stop 

smoking from children in the family (globally 10th) in 6th place, and pregnancy (globally 20th) in  

15th place. The effect of smoke on other people was ranked 8th, precisely reflecting the global 

response. Recently diagnosed  illness  (U = 538,  p = 0.040)  and  legislation  on  public  smoking 

(U = 518, p = 0.023 were both statistically significant for those with children under 17 in the home. 

Somewhat surprisingly, pregnancy (U = 401, p = 0.007)  and  the  effects  of  smoke  on  children 

(U = 404, p = 0.007) were statistically more significant factors for respondents without children 

under 17 than for respondents with children in this age range. 

 

Deprivation 

 
Respondents living in areas of both lower (IMD <16) and higher (IMD >= 16) deprivation indicated 

common sets of four highest- and lowest-ranked factors, with minor differences in ordering. Health 

factors consistently occupied the top four positions, with both groups placing pregnancy and 

awareness of radon and asbestos in the lowest five positions.  There was no significant difference  

(p = 0.45) between the distribution of relapsed smokers and continuing quitters across the range of 

IMDs included in the study. Three significant differences were apparent, with another member of 

the family becoming ill (U = 564, p = 0.050), pregnancy (U = 459, p = 0.024) and effect of smoke 

on other adult family (U = 532, p = 0 .028) being all more important to those living in areas of low 

deprivation. 

 

Radon 

 
Respondents living in low-, medium- and high-risk radon areas ranked common sets of four health- 

related factors among their five highest and five lowest ranked factors, residents of low-radon areas 
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matching all five lowest factors of the global response. Residents of high-radon areas exhibited the 

greatest anomaly, ranking realisation that they were addicted in 3rd place (globally 7th) and the 

prospect of developing other cancers (globally 4th) in 8th place. All groups ranked awareness of 

radon as a health risk in 22nd place, identical to the global ranking. There were no statistically 

significant differences between the responses from residents low, medium or high radon risk areas. 

 

Although the presence of radon in the home is a factor taken into account in assessing the fitness of 

a home for habitation,39 and by implication in the derivation of the IMD, no correlation was 

identified between IMD and either arithmetic mean radon concentration (r = 0.036, p = 0.719) or 

radon risk level ( r = 0.040, p = 0.692) for postcode of residence. 

 

Living with a Smoker 

 
All respondents matched four of the first five global responses, those living with a smoker ranking 

cost of cigarettes (globally 6th) in 11th place and medical advice (globally 5th) in 11th place. Those 

living with a smoker matched the lowest five categories of the global response, while the remainder 

of the population identified support group membership (globally 19th) as their 17th most significant 

effect. The cost of cigarettes is significantly more important for respondents living with a smoker 

(U = 645, p = 0.050), while recently diagnosed illness (U = 408, p = 0.019) and medical advice     

(U = 526, p = 0.030) are more important to those not living with a smoker. 

 

DISCUSSION 

 
Personal Health Issues 

 
The risks of developing respiratory (1st), coronary/cardiac (3rd) or cancerous (2nd and 4th) conditions 

emerge as the most generally significant influences on the decision to cease smoking Women of 

child-bearing age, assumed here as ≤40 years, ranked pregnancy 8th in influence, compared with 

23rd reported by women aged >40, 21st among women globally and 20th by respondents generally. 

Similarly, respondents with children aged <17 years clearly regard pregnancy as a more significant 

factor (15th) than do respondents with no children in this age range (23rd). Overall, while medical 
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advice (11th) was as a moderately significant factor, albeit with rather wide variability amongst the 

various filter groups, respondents did not generally regard a recently diagnosed illness, either 

personal (16th) or of another family member (15th), as pressing reasons to quit smoking. 

Consideration for Others 

 
Consideration of the effects of smoking on other people is complex, with differing emphasis placed 

on the effects of smoking on others generally, on co-resident children and on co-resident adults. 

Where others generally are concerned, responses range from 4th (residents of medium-radon areas) 

to 10th (females aged ≤40, respondents living with a partner and residents of high-radon areas), 

globally 8th. 

Within the family, this concern is equally significant, the effect of smoke on children and adult 

family members having global rankings of 9th and 12th respectively. Again, significant differences 

emerge, most notably that whereas respondents with children aged <17years in their home ranked 

the effects of their smoke in 5th place, those without children aged ≥17 years ranked it 13th. 

Respondents living with a partner, with a spouse and alone ranked the effect of their smoke on 

children at 10th, 7th and 10th place respectively. In contrast, most respondents ranked the effect of 

their smoke on adults in the home between 9th (respondents living with a partner or living in high- 

IMD areas) and 16th place (respondents living in high-radon areas). 

 

Response to Others 

 
Pressure from children in the family to stop smoking ranked 10th globally, with comparable pressure 

from other adults in the family ranking 13th place. Respondents with children aged <17 years  

ranked pressure from children as 6th, while those with children aged ≥17 years ranked it 10th, 

possible because children in that age range are likely to be smokers themselves. Respondents living 

with a spouse ranked pressure from children somewhat higher (6th) than did respondents living with 

a non-spousal partner (11th) while respondents living alone ranked this influence, somewhat 

surprisingly, in 12th place. 
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Pressure from work colleagues appears largely ineffectual, with global ranking of 23rd, with 

minimal variability among the different filter groups. 

 

Environmental Hazards 

 
With a global ranking of 22nd, it is evident that, although all respondents lived in Radon-Affected 

Areas, knowledge of radon did not influence ongoing quitters in their initial decision to stop 

smoking, although residents of low-radon areas ranked this factor slightly less highly (23rd) than did 

all other respondents (21st), while smokers demonstrated a slightly higher (19th) perception of the 

risk of radon when making their decision to stop smoking. Note, however, that while identifying a 

gap in knowledge of radon risks represents a possibility for intervention, it will not necessarily be 

effective, and would need further evaluation in controlled conditions. 

A similar picture emerges for asbestos risk (global rank 20th), included to ensure that radon was not 

identified as the sole, and thus significant, environmental factor in the study. 

 

Social and Economic Factors 

 
Access to prescription NRT, globally ranked 5th, was similarly ranked by respondents remaining 

quit after one year (non smokers). Smokers ranked NRT access as 4th, while females ranked it as 

being of lower influence (6th) than did males (4th). This may provide indication that using NRT as a 

quitting aid results in longer-term abstinence than achieved by attempting to quit without it. 

 

The cost of purchasing cigarettes (globally 6th) ranked more highly among relapsed smokers (5th) 

than continuing non-smokers (8th), suggesting either that those who relapse worry about cost, but do 

nothing about it, or that continuing non-smokers rank another factor (possibly personal health) 

higher. Cost appears more of a significant influence on respondents living alone (2nd), a somewhat 

surprising finding given that the latter do not have financial responsibilities of partners and children. 

With 60% of this category living in low deprivation areas (IMD <16), a link with income is 
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probably unlikely; this finding may reflect awareness on the part of the 'better-off' that disposable 

income not spent on smoking can be usefully applied to other life-style areas. 

 

Finally, public issues and campaigns appear to have relatively minor influence. Legislation (ranked 

14th), Government stop-smoking campaigns (17th), media advertising campaigns (18th) and support 

group membership (19th) all appear in the bottom half of the table and all show minimal variability 

across the various filter groups. 

 

CONCLUSIONS 

 
A major conclusion from this analysis is that 'self interest' is a leading factor in the decision to quit 

smoking. Individuals are primarily concerned about the risks to their own personal health, and 

generally regard the effect of their continuing to smoke on children or other adults in the family as 

less significant (these were ranked 9th and 12th). Furthermore, availability of prescription NRT (5th) 

notwithstanding, individuals regard the efforts of society, including Government-sponsored 

smoking-cessation services and widespread media campaigns, as less important factors in their 

decision (17th and 18th). However, whilst not identified as leading factors in the decision to stop 

smoking, media campaigns may actually be highly successful because they inform people about the 

risk of developing lung disease, heart disease and cancer, which in turn, become the major catalyst 

for people to change their behaviour (1st, 2nd and 3rd). 

Unsurprisingly, the results suggest that knowledge of the risk of developing respiratory disease, 

lung-cancer or cardiovascular disease provides the greatest motivating factors when a smoker is 

making the decision to quit. However, as now confirmed, knowledge that exposure to radon in the 

home increases the risk of developing tobacco-related illness is among the lowest ranked (22nd) 

reasons when deciding to quit smoking. The low ranking for 'pregnancy' can be explained by the 

fact that the study contained no pregnant smokers, as noted earlier, and only women of child- 

bearing age are likely to regard this factor as significant. 
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These findings provide further confirmation that targeted interventions for high-risk groups remain 

priority areas. Health professionals and smoking-cessation advisors in acute, primary, secondary 

and community care settings should target interventions that inform smokers of the debilitating 

effects of tobacco-induced diseases. 

 

To date there have been no active campaigns to inform smokers who live in Radon-Affected Areas 

that they are at increased risk of developing lung-cancer as a direct result of exposure to radon and 

smoking in combination, and there has therefore been no targeted emphasis on the desirability of 

quitting smoking among these groups. The present study, although preliminary in its scope, 

demonstrates clearly that the key influences on quitting are personal health issues, but that radon, 

and its associated health risk, is not considered significant. This suggests that significant 

opportunities exist to develop and implement specialised smoking-cessation campaigns directed 

specifically at smokers living in Radon-Affected Areas, of which Northamptonshire is a typical 

example. 

 

These findings are consistent with wider health priorities set by the World Health Organization 

(WHO) and UK Department of Health. The WHO has made reducing the incidence and prevalence 

of tobacco related diseases a priority,40 and the UK Government has initiated a health inequalities 

reduction programme, aiming to close the health status gap between the most and least advantaged 

sectors of society.41 One of the specified measures for reducing health inequalities is reduced 

smoking uptake and increased smoking-cessation among disadvantaged groups. Our 

recommendation for a targeted campaign may assist in achieving this specific policy target. 

 

Finally, governments world-wide have moral and ethical obligations to provide citizens with 

opportunities to achieve good health, including provision of information on avoiding ill-health. 

People should never be coerced to act on this information, but they should be encouraged to make 

an informed choice. It would be unethical for any government to withhold information that can 

assist people in making healthy choices, and it would be immoral to deny individuals this basic 
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right to make an informed choice about their health. We suggest that residents of Radon-Affected 

Areas should receive more information about the synergistic effect of tobacco smoking and 

exposure to domestic radon. 
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TABLES 

 
Table 1: Length of most recent quit period 

 

Quit Period [Months] Frequency 

Current Smoker 35 

0-3 6 

3-6 6 

6-9 1 

9-12 3 

12-15 29 

15-18 18 

18-21 2 

21-24 1 

>24 2 
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Table 2: Full Population Ranking of Responses 

 
 

 

Cessation Factor 
Influence Weighted Global 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 Major Minor Zero Null Average Rank 

Prospect of developing bronchitis etc 59 27 5 12 2.593 1 

Prospect of developing lung-cancer 52 29 5 17 2.547 2 

Prospect of developing heart disease or risk of heart 

attack 

55 24 8 16 2.540 3 

Prospect of developing other cancers 46 31 7 19 2.464 4 

Access to prescription NRT 54 17 20 12 2.374 5 

Cost of cigarettes 44 26 20 13 2.267 6 

Realising I am addicted 38 31 17 17 2.244 7 

Effect of my smoke on other people 41 41 19 2 2.218 8 

Effect of my smoke on children in the family 33 15 24 31 2.125 9 

Pressure to stop smoking from children in the family 33 22 28 20 2.060 10 

Medical advice 33 24 28 18 2.059 11 

Effect of my smoke on other adult family members 25 25 27 26 1.974 12 

Pressure to stop smoking from other adult family 

members 

26 23 32 22 1.926 13 

Law preventing smoking in public places 20 17 41 25 1.731 14 

Another family member became ill as a 

consequence of smoking 

20 16 41 26 1.727 15 

Recently diagnosed illness 19 13 47 24 1.646 16 

Government stop-smoking campaign 10 26 46 21 1.561 17 

TV, radio, newspaper or magazine advertisement 8 20 49 26 1.468 18 

Member of support group 12 10 51 30 1.466 19 

Pregnancy 9 6 54 34 1.348 20 

Knowledge that exposure to asbestos increases risk 6 12 56 29 1.324 21 

Knowledge that radon gas in the home increases risk 6 10 58 29 1.297 22 

Pressure to stop from work colleagues 3 15 55 30 1.288 23 
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Table 3: Comparison of Sub-Group Rankings: Weighted Responses 

Rank Influence Gender Female Age Smoking Status Domestic Relationship 
Children <17 in 

Household 
Deprivation Radon Risk 

Live with 

smoker 

   

Male 

 

Female 

 

<40 

 

>=40 
Non- 

Smoker 

 

Smoker 

Live 

with a 

Partner 

Live 

with a 

Spouse 

Live 

Alone 

 

Yes 

 

No 

 

<16 

 

>=16 

Low 

(0 - 
4.9%) 

Med. 

(5.0 - 
9.9%) 

High 

(10.0 - 
29.9%) 

 

Yes 

 

No 

Sample Size 47 56 12 41 68 35 22 47 26 34 69 55 48 85 13 5 29 74 

1 Prospect of developing bronchitis etc 1 3 1 2 1 1 4 1 1 1 1 1 3 1 1 1 1 1 

2 Prospect of developing lung-cancer 3 2 2 4 3 2 3 2 4 3 2 2 2 2 5 4 2 2 

3 
Prospect of developing heart disease 

or risk of heart attack 
2 1 4 3 2 6 2 3 5 2 3 3 1 3 2 5 4 3 

4 Prospect of developing other cancers 5 4 3 5 4 3 1 4 7 4 5 4 4 4 6 8 3 4 

5 Access to prescription NRT 4 6 9 1 5 4 8 5 3 9 4 5 6 5 3 2 6 5 

6 Cost of cigarettes 6 8 5 6 8 5 5 9 2 7 6 8 5 6 9 6 11 6 

7 Realising I am addicted 8 5 13 8 6 7 6 8 8 10 7 7 7 7 7 3 7 7 

8 Effect of my smoke on other people 7 7 10 7 7 8 10 7 6 8 8 6 8 8 4 10 8 8 

9 
Effect of my smoke on children in the 

family 
9 13 6 9 10 9 7 10 10 5 13 9 11 10 8 11 9 9 

10 
Pressure to stop smoking from 

children in the family 
11 11 15 10 11 11 11 6 12 6 10 10 12 9 10 15 10 10 

11 Medical advice 10 9 7 11 9 13 14 11 9 13 9 11 10 11 11 7 5 13 

12 
Effect of my smoke on other adult 

family members 
12 10 11 13 13 10 9 13 11 12 11 13 9 12 13 16 12 12 

13 
Pressure to stop smoking from other 

adult family members 
13 12 12 14 12 14 13 12 15 11 14 12 15 13 12 20 14 11 

14 
Law preventing smoking in public 

places 
15 15 20 12 16 12 17 14 14 17 12 14 14 14 16 12 15 15 

15 
Another family member became ill as 

a consequence of smoking 
14 16 14 16 14 16 12 16 17 14 17 15 13 15 14 18 17 14 

16 Recently diagnosed illness 17 14 19 18 15 18 23 15 13 20 15 16 16 16 20 9 13 16 

17 Government stop-smoking campaign 16 17 16 15 18 15 18 18 16 18 16 17 17 17 18 14 16 18 

18 TV/radio/newspaper/magazine advert. 19 19 17 19 20 17 19 19 18 19 18 18 19 18 17 17 18 19 

19 Member of support group 18 18 23 17 17 23 16 17 23 16 19 19 18 20 15 13 21 17 

20 Pregnancy 20 21 8 23 19 22 15 21 20 15 23 22 20 21 19 19 23 20 

21 
Knowledge that exposure to asbestos 

increases risk 
23 20 22 22 22 20 22 20 19 21 21 20 22 19 23 23 19 21 

22 
Knowledge that radon gas in the 

home increases risk 
22 23 21 20 23 19 20 23 22 22 22 23 21 22 22 22 20 23 

23 Pressure to stop from work colleagues 21 22 18 21 21 21 21 22 21 23 20 21 23 23 21 21 22 22 
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Table 4: Comparison of Sub-Populations: Results of Mann-Whitney (U) and Kruskal-Wallis (χ2) Tests 

Rank Influence Gender Female Age Smoking Status Domestic Relationship 
Children <17 in

 
Household 

 

 
Deprivation 

(IMD) 

 

 
Radon Risk % 

Live with 

Smoker 

Male/Female <40/>40 
Non-Smoker/

 
Smoker 

Live with Partner or 

Spouse/Live Alone 
Yes/No <16/>=16 

Low <4.9/Med. 5.0 - 

9.9/High 10.0< 
Yes/No 

Sample Size 47 56 12 41 68 35 69 26 34 69 55 48 85 13 5 29 74 

U p U p U p U p U p U p χ2 p U p 

1  Prospect of developing bronchitis etc 812 0.037* 172 0.091 767 0.103 643 0.729 878 0.512 1004 0.841 0.519 0.771 824 0.678 

2  Prospect of developing lung-cancer 856 0.507 167 0.222 651 0.062 578 0.984 841 0.811 864 0.577 0.921 0.631 694 0.576 

3 
Prospect of developing heart disease 
or risk of heart attack 

881 0.527 179 0.390 739 0.224 577 0.868 811 0.476 806 0.180 0.140 0.932 780 0.892 

4  Prospect of developing other cancers 868 0.927 170 0.282 554 0.010** 525 0.642 752 0.467 790 0.378 1.196 0.550 647   0.318 

5  Access to prescription NRT 855 0.116 142 0.014* 648 0.015* 577 0.194 752 0.119 1003 0.797 1.817 0.403 867   0.883 

6  Cost of cigarettes 831 0.128 204 0.457 571 0.002** 509 0.056 862 0.546 817 0.100 0.261 0.878 645   0.050*
 

7  Realising I am addicted 884 0.737 160 0.154 582 0.016* 579 0.817 728 0.227 831 0.393 0.419 0.811 696   0.498 

8  Effect of my smoke on other people 1149 0.378 236 0.510 854 0.027* 679 0.110 1071 0.690 1220 0.703 1.959 0.375 939   0.395 

9 
Effect of my smoke on children in the 
family 

10 
Pressure to stop smoking from 
children in the family 

527 0.149 131 0.287 415 0.108 344 0.694 404 0.007**      643 0.971 0.316 0.854 487   0.654 

 

847 0.903 166 0.571 630 0.315 498 0.657 687 0.277 817 0.680 2.010 0.366 647   0.645 

11 Medical advice 890 0.903 173 0.654 747 0.721 506 0.322 723 0.318 801 0.345 1.185 0.553 526 0.030*
 

12 
Effect of my smoke on other adult 
family members 

13 
Pressure to stop smoking from other 
adult family members 

689 0.581 150 0.433 387 0.009** 424 0.790 700 0.956 532 0.028* 2.453 0.293 574   0.865 

 

714 0.302 193 0.966 584 0.271 402 0.303 705 0.532 805 0.964 4.134 0.127 593   0.527 

14  Law preventing smoking in public 735 0.784 102 0.029* 399 0.002** 415 0.597 518 0.023* 593 0.070 0.371 0.831 553 0.446 

15 
Another family member became ill as 
a consequence of smoking 

679 0.510 156 0.439 543 0.259 456 0.970 553 0.153 564 0.050* 2.475 0.290 585 0.970 

16  Recently diagnosed illness 658 0.173 144 0.401 604 0.497 400 0.164 538 0.040* 653 0.165 4.549 0.103 408   0.019*
 

17  Government stop-smoking campaign 768 0.452 166 0.508 472 0.003** 442 0.385 654 0.172 696 0.133 0.077 0.962 586   0.153 

18 TV/radio/newspaper/magazine advert. 706 0.732 188 >0.999 439 0.011* 434 0.904 618 0.401 640 0.242 1.733 0.420 493   0.095 

19  Member of support group 660 0.940 98 0.063 473 0.387 334 0.439 544 0.192 526 0.073 2.255 0.324 509   0.950 

20 Pregnancy 544 0.451 93 0.007** 509 0.893 356 0.800 401 0.007**      459 0.024* 0.914 0.633 475   0.783 

21 
Knowledge that exposure to asbestos 
increases risk 630 0.453 136 0.261 408 0.006** 366 0.512 623 0.755 626 0.435 3.356 0.187 480 0.330 

22 
Knowledge that radon gas in the 
home increases risk 674 0.904 135 0.252 416 383 0.728 640 0.950 564 0.080 1.271 0.530 464 0.198 

   23  Pressure to stop from work colleagues 604 0.370 150 0.812 400 
* p=<0.05: **p=<0.01: ***p=<0.001 

357 0.478 536 0.196 566 0.153 1.022 0.600 465 0.422 0.010**
 

0.006**
 


