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ABSTRACT 

 

Socioeconomic and smoking-related biases in participation threaten the equity and 

effectiveness of any future UK lung cancer screening programme.  This thesis used a 

mixed methods approach to investigate psychosocial and cognitive factors that might 

contribute to these biases, with the aim of identifying possible targets for intervention in 

screening communication strategies.  This informed the design of screening invitation 

materials aimed at engaging low socioeconomic position (SEP) smokers with a 

screening offer, which were tested using a randomised controlled pilot trial. 

The findings of these studies suggest that the introduction of a lung cancer screening 

programme would be acceptable to older English adults.  However, while there was 

high willingness to be screened (>91%), this was not matched by high uptake of 

screening in the pilot trial (55%).  Chapters 4 to 7 showed that negative beliefs about 

outcomes and early detection for lung cancer were prevalent among participants 

recruited from low SEP communities, and associated with current smoking status.  

Compared with their non-smoking counterparts, smokers more commonly expressed 

fatalistic beliefs about risk, survival and treatment for lung cancer (including early stage 

disease), worried about lung cancer and the outcome of screening, and perceived 

smoking and lung cancer to be stigmatised.  Intervention screening invitation materials 

were designed to improve uptake by minimising these factors but an early interim 

analysis of the pilot trial testing these materials showed no effect on uptake of lung 

cancer screening appointments (n=241; final target N=2000).   

Lower SEP smokers’ more negative expectations of risk, stigma, treatment and 

outcomes for lung cancer, particularly for older high risk adults, appear to undermine 

the salience and perceived personal benefit of lung cancer screening. Further work 

needs to be done to explore whether interventions can effectively modify these 

perceptions to improve engagement with screening among the very group most likely 

to benefit. 
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OR: Odds Ratio 

PET: Positron Emission Tomography 
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PLuSS: Pittsbergh Lung Screening Study 
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SCLC: Small Cell Lung Cancer 
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USPSTF: United States Preventive Services Task Force 
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CHAPTER 1 

Overview and aims of the thesis 

 

Chapters 2 and 3 review existing literature and present lung cancer as a significant 

public health problem characterised by high mortality, advanced stage at diagnosis, 

and increased incidence within socioeconomically deprived communities.  The case is 

made for improving early detection; specifically by screening high risk individuals for 

early stage disease using low radiation dose computed tomography (LDCT) scans.  

However, disparities in uptake by current smoking status and low socioeconomic 

position (SEP) are identified as barriers to the effective implementation of lung cancer 

screening, as well as a route through which inequalities in lung cancer mortality could 

be increased.  Evidence from the literature investigating inequalities in early detection 

behaviour for cancer more broadly, implicates psychosocial and cognitive factors in 

screening participation.  However, there is little research attempting to understand or 

improve this problem in the context of lung cancer screening: a very different cancer, 

screening test, and target population.  The work presented in this thesis was 

undertaken to contribute to this gap in the literature.   

The overall aim of the thesis was to investigate psychosocial and cognitive factors 

which might underlie socioeconomic and smoking-related biases in lung cancer 

screening participation, as a basis for the development of targeted invitation materials 

effective at engaging this high risk group with a screening offer. 

The specific research questions were: 

1. Is smoking status associated with attitudes towards cancer and early detection, 

both generally and in relation to lung cancer specifically?   

2. Would the introduction of a national lung cancer screening programme based 

on LDCT scans be acceptable to older English adults; is there interest in being 

screened, and what might the likely uptake of a screening programme be?  
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3. Can any psychosocial or cognitive factors be identified that might help to 

explain socioeconomic and smoking-related biases in lung cancer screening 

participation?  

4. Can engagement with an offer of lung cancer screening be improved, 

particularly among low SEP smokers, using targeted lung cancer screening 

invitation materials?  

Chapter 4 describes a study which aimed to address the first research question by 

investigating whether smoking status is associated with beliefs about cancer outcomes 

and barriers to prompt symptomatic help-seeking, generally and independent of SEP.  

To the extent that smokers’ perceived barriers to prompt symptom presentation might 

offer insight as to the deterrents of lung cancer screening participation, this study also 

partially addresses the third research question.  Secondary analyses were carried out 

on UK data collected as part of Module Two of the International Cancer Benchmarking 

Partnership: a large population-based survey carried out in 2011 which measured 

awareness and beliefs about cancer among UK adults (n=6965; aged >50 years). 

Chapter 5 reports a population-based survey of older English adults (n=1464; aged 50 

to 70 years) carried out in April 2015.  This study was designed to directly answer the 

second research question, so included measures of screening intentions and 

acceptability in order to gauge interest in a national screening programme.  It also 

aimed to contribute to the first and third research questions by assessing beliefs about 

lung cancer and early detection, and analysing whether these beliefs were associated 

with smoking status and screening intentions. 

Chapter 6 presents a study which also surveyed beliefs about lung cancer and lung 

cancer screening, but within a lower SEP sample (n=175; aged >40 years).  It was 

therefore designed to address the low SEP aspect of the third research question.  Data 

were collected from December 2013 to March 2014 using proactive community-based 

recruitment methods and convenience sampling.  The endorsement of the different 
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belief items were analysed to examine their prevalence in the low SEP sample, and 

their association with smoking status.   

Chapter 7 describes a qualitative study designed to address the third research 

question: to identify psychosocial or cognitive factors that could deter screening 

participation and therefore might be important when communicating a screening offer.  

Semi-structured interviews were carried out with lower SEP smokers and former 

smokers (n=21; aged 47 to 73 years) from December 2013 to March 2014.  

Interviewees were a purposively sampled sub-group of participants from the survey 

study reported in Chapter 6.  The interviews explored their perceptions of lung cancer 

screening in-depth; examining their origins and anticipated implications for screening 

participation.   

Chapter 8 describes the development of targeted screening invitation materials 

designed to engage lower SEP smokers.  These were informed by the findings of the 

previous studies and designed in consultation with the target group.  Chapter 8 also 

reports the interim results of an in-progress demonstration lung cancer screening pilot 

(the ‘Lung Screen Uptake Trial’) testing these materials using a randomised controlled 

trial (RCT) design (n=241; final target N=2000).  This study was designed to assess the 

likely uptake of a national screening programme, and to investigate whether uptake of 

lung cancer screening can be improved, and socioeconomic and smoking-related 

disparities reduced.  It therefore contributes to the likely uptake element of the second 

research question, and directly addresses the fourth research question.  Recruitment 

for the trial began in October 2015 and is expected to run for 15 months.  Smokers and 

recent former smokers (quit <5 years ago) aged 60 to 75 years are being identified 

from primary care practice records and then are individually randomised (1:1) to 

receive intervention or control invitation materials inviting them to a pre-scheduled, 

‘Lung Health Check’ hospital appointment.  The appointment includes a spirometry 

test, carbon monoxide (CO) reading, smoking cessation advice and referral, and a 

LDCT lung cancer screening test if the participant’s smoking and medical history 
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confirms they are eligible.  Attendance of the Lung Health Check appointment is the 

primary outcome to assess whether high risk individuals can be engaged in considering 

a screening offer.  Attendance has been analysed in relation to demographics 

(including SEP), smoking status, and invitation group.  Measures of informed decision-

making taken at the appointment have also been analysed to ensure that the invitation 

materials do not adversely affect the ability of attendees to make an informed decision 

about screening at the appointment. 

Chapter 9 concludes this thesis by drawing together the findings from the different 

studies with existing literature to answer the proposed research questions.  It discusses 

the limitations of this work as well as the potential implications for lung cancer 

screening communication, engagement strategies and future directions for research. 

 

My contributions to the work reported in this thesis 

I designed and carried out the studies reported in this thesis together with my 

supervisors Professor Jane Wardle, Dr Andy McEwen and Dr Rebecca Beeken.  For 

Chapter 4, I carried out secondary analyses of data which had already been collected 

as part of the International Cancer Benchmarking Partnership.  I designed and 

developed the data collection measures used in all the other studies reported in 

Chapters 5 to 8.  For Chapter 5, data were collected by a third company, which I then 

analysed.  I carried out all of the recruitment and data collection for Chapters 6 and 7, 

as well as the subsequent data analyses. 

I took a major share in the design and writing of the NAEDI-Cancer Research UK grant 

application and trial protocol for the lung cancer screening demonstration pilot reported 

in Chapter 8, with Professor Jane Wardle who was the Principal Investigator and 

Professors Sam Janes and Stephen Duffy who are Co-Investigators.  I have since 

worked in collaboration with my clinical colleague Dr Mamta Ruparel to develop the 

protocol, measures, randomisation system, primary care audit search, and study 
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database.  We are part of a multidisciplinary team working across primary and 

secondary care to run this demonstration screening pilot.  I manage and carry out the 

behavioural and non-clinical aspects of the trial including randomisation, data entry, 

creation of the mail packs and coordination with Docmail (the company mailing the 

invitations on behalf of the primary care practices), and the psychosocial questionnaire 

and smoking cessation service follow-up data collection.  Dr Mamta Ruparel manages 

the clinical aspects of the trial, including the Lung Health Check clinics and 

appointments, and patient identification and mailing in primary care.  Research nurses 

at University College Hospital and the Homerton University Hospital carry out the Lung 

Health Check appointments and collect the data in clinic.  I carried out the interim data 

analyses reported in Chapter 8. 

I designed and developed the control and intervention invitation materials tested in 

Chapter 8, with input from my supervisors and the multidisciplinary trial team.  For the 

intervention leaflet, I worked with John Isitt and Gary Nolan at Resonant Media.  They 

gave input to the phrasing of the messages and were responsible for the creative 

design.  I organised and conducted patient and public engagement sessions for the 

review of these materials. 
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CHAPTER 2 

Lung cancer: an overview 

2.0 Lung cancer 

2.0.1 Types 

Primary lung cancer develops from abnormal cell growth within the lungs, bronchi or 

trachea.  It is a heterogeneous disease but can be categorised into two main types.  

Non-small cell lung cancer (NSCLC) is the most common (87%), which includes 

squamous cell carcinoma, adenocarcinoma and large cell carcinoma.  Small cell lung 

cancer (SCLC) accounts for a smaller proportion (12%), but tends to metastasise 

earlier and affect the central airways, meaning it has much worse outcomes (Cancer 

Research UK, 2014g; Nanavaty, Alvarez, & Alberts, 2014). 

2.0.2 Symptoms 

The very early stages of lung cancer are typically asymptomatic.  As the disease 

develops, symptoms may include a persistent cough or change in an existing cough, a 

persistent feeling of breathlessness (dyspnoea), coughing up blood (haemoptysis), a 

pain or ache when breathing or coughing, fatigue, persistent shoulder pain, 

unexplained weight loss or reduced appetite.  Other possible symptoms include 

hoarseness, finding it difficult to swallow, clubbing of the fingers, and swelling of the 

face or neck (Cancer Research UK, 2015b).   

2.0.3 Staging 

There are two systems used to stage lung cancer, each based on the size and spread 

of the disease: number staging and the Tumour Node Metastases (TNM) staging 

(Cancer Research UK 2014d).  This thesis will refer to the number staging system, for 

which there are four main stages.  Stage I refers to a small, ‘localised’ tumour confined 

to one part of the lung.  Stages II and III refer to a larger cancer that has spread to 
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nearby tissue, and may have affected the lymph nodes.  Stage IV defines an advanced 

cancer which has metastasised to other organs.  Stages I to III are subdivided into A or 

B, and there are different potential combinations of disease characteristics for each 

subdivision.  These are shown in Table 2.1 to aid comparison. 

 



 

   
 

2
9

 

Table 2.1 Number staging system for lung cancer showing the different combinations of clinical characteristics for each stage subdivision.  
Compiled from information provided by Cancer Research UK (2014d) 

NOTE: E = essential characteristic, N = non-essential characteristic.

  STAGES 
  I II III IV 
  A B A A B B B B A A A A B B   
Size                 
 <3cm E   E             
 3-5 cm  E  E             
 5-7cm   E  E            
 >7cm      E E  E E       
 Any size        E   E E E E E E 
 More than one tumour in the same lobe        E    E     

Collapsed lung                 
 Partial  N N N   N          
 Whole lung         N N N N N N N N 

Spread (one or more structure)                 
 Bronchi or pleura  N N N             
 Chest wall, diaphragm, phrenic nerve, mediastinal pleura, parietal pericardium       N   N    N   
 Main airway       N       N   
 Heart, trachea, oesophagus, larynx, spine, main blood vessel           N      
 Both lungs or another body part (e.g. liver, bones)               E  
 Malignant pleural or pericardial effusion                E 

Lymph nodes affected                 
 Close to the affected lung    E E    E N N N     
 Close to the main airway or centre of the chest          N    E   
 Other side of the chest to the cancer             E    
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2.0.4 Treatment 

The treatment offered for lung cancer depends on the type, position within the lungs, 

the stage at which it is diagnosed, and the patient’s overall health.  The most common 

treatment for SCLC is chemotherapy, and radiotherapy is also offered in addition to 

chemotherapy for those with early stage SCLC.  In rare instances where SCLC has not 

spread, the affected lobe may be surgically removed.  For patients with advanced 

SCLC, chemotherapy and radiotherapy may be used to reduce the size of the cancer, 

and then other treatments offered (e.g. steroids, analgesics) for symptom relief (Cancer 

Research UK, 2014h). 

Patients with NSCLC diagnosed at stage I or II may be offered curative surgery, to 

remove either a segment of the affected lobe (wedge resection), the affected lobe 

(lobectomy) or the whole lung (pneumonectomy).  Chemotherapy may then be offered 

to reduce risk of recurrence.  If the surgeon is unable to remove the entire tumour, 

patients may be offered chemotherapy, or otherwise radiotherapy is used to remove 

the remaining tumour tissue.  Patients unable to tolerate surgery may be offered 

radiotherapy or radio frequency ablation1 if the tumour is very small.  Surgery may also 

be an option for patients diagnosed with a stage III NSCLC but this depends on the 

tumour position.  Tumours located centrally are better treated with radiotherapy to 

avoid the risk of operating close to the heart.  When diagnosed at stage IV, the 

treatment offered to patients with NSCLC aims to minimise tumour growth and relieve 

symptoms (Cancer Research UK, 2014h). 

 

2.1 Risk factors 

Tobacco smoking is the single biggest contributor to lung cancer incidence, responsible 

for an estimated 86% of cases (Parkin, 2011).  On average, smokers’ risk of lung 

cancer mortality is 15 to 30 times higher than those who have never smoked (Doll, 

                                                
1
 Radiofrequency waves are used to heat an electrode which is inserted into the tumour using a needle. 
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Peto, Boreham, & Sutherland, 2005; Sasco, Secretan, & Straif, 2004), which increases 

further with longer duration of smoking, higher daily cigarette consumption, and 

younger age at starting smoking (Kenfield et al., 2010; Lubin & Caporaso, 2006; Pope 

et al., 2011).  Exposure to second-hand tobacco smoke also increases risk of lung 

cancer, accounting for approximately 15% of lung cancer diagnoses in those who have 

never smoked (Parkin, 2011; Stayner et al., 2007).  Smoking cessation is therefore the 

primary means by which to both prevent lung cancer and decrease risk of lung cancer 

mortality throughout adulthood (see Figure 2.1). 
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Figure 2.1 Effects of smoking cessation at different ages on cumulative risk of 
lung cancer mortality for UK men in 1990.  From: Peto et al (2000) 
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Risk is also increased in those who have a history of lung disease (pneumonia, 

tuberculosis and chronic obstructive pulmonary disease (COPD)), particularly in 

smokers (Brenner, McLaughlin, & Hung, 2011).  Those who have previously been 

diagnosed with some types of cancer (e.g. Hodgkin’s lymphoma, cervical) are also 

more at risk, although treatment and smoking status at least partly explain that 

association (Ibrahim et al., 2013; Jégu et al., 2014).  Further medical risk factors 

include having human immunodeficiency virus (HIV), systemic lupus, rheumatoid 

arthritis and being an organ transplant recipient (Archontogeorgis, Steiropoulos, 

Tzouvelekis, Nena, & Bouros, 2012; Grulich, van Leeuwen, Falster, & Vajdic, 2007).  

There are also data implicating familial risk for individuals who have a sibling or parent 

diagnosed with lung cancer, particularly at a younger age and regardless of smoking 

(Coté et al., 2012).  

In addition, a number of exposures present within an individual’s home or occupational 

environment pose risk of lung cancer (Cogliano et al., 2011).  These include sources of 

ionising radiation (e.g. radon), air pollution, asbestos, silica dust, exhaust fumes from 

diesel engines, arsenic, and solvents present in paint. 

Socioeconomic position (SEP) does not directly increase lung cancer risk, but may 

amplify risk via associated increases in exposure to the carcinogenic tobacco toxins.  

These include a younger average age of starting smoking (Office for National Statistics, 

2013b), higher nicotine dependence (Siahpush, McNeill, Borland, & Fong, 2006), less 

success at quitting despite making attempts (Kotz & West, 2009), and greater exposure 

to second-hand smoke (Esson, Perucic, & Fitzpatrick, 2010).  Other risk factors, such 

as a history of pneumonia, also increase with measures of deprivation (Millett, Quint, 

Smeeth, Daniel, & Thomas, 2013). 
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2.2 Incidence and survival 

Lung cancer is the second most commonly diagnosed cancer in England (Cancer 

Research UK, 2014b).  Relative to other cancers, survival has changed little since the 

1970s and the overall prognosis for patients remains bleak: 12% of patients survive for 

five years (Office for National Statistics, 2014), and ten-year survival is 5% (Cancer 

Research UK, 2014b).  What’s more, just one third survive one year post-diagnosis 

(Office for National Statistics, 2014) while another third die within 90 days of being 

diagnosed (O’Dowd et al., 2014).  The median length of survival is just 203 days (Rich 

et al., 2011).  This bleak prognosis positions lung cancer as the leading cause of 

cancer death worldwide, and in the UK, where it is estimated to be responsible for 22% 

of all cancer mortality, which equated to over 35,000 deaths in 2012 (Cancer Research 

UK, 2014a; Office for National Statistics, 2013a).   

2.2.1 Demographics 

Incidence of lung cancer is higher among men than women (National Cancer 

Intelligence Network, 2013), and is the second highest contributor to all-cause male 

mortality (and fifth for women; Office for National Statistics, 2012a).  Women survive 

slightly longer than men, with a higher proportion surviving for one year (37% of women 

vs. 32% of men) and five years (14% vs. 11%, respectively) (Office for National 

Statistics, 2014).  However, since 1990 its incidence has declined among men, and 

slightly increased among women; a lagged reflection of the same trend in smoking 

prevalence (National Cancer Intelligence Network, 2013).   

Age is also associated with lung cancer incidence.  Diagnosis is most common in older 

adults, predominantly because age increases the duration of exposure to smoking and 

other factors.  Data from the National Lung Cancer Audit (LUCADA) show incidence to 

be highest within the 64 to 78 years age group, with a median age at diagnosis of 71 

years (Rich et al., 2011).  Older age also increases the likelihood of lung cancer 
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mortality, independent of sex, performance status2 and stage at diagnosis (Rich et al., 

2011). 

2.2.2 Socioeconomic position 

Lung cancer disproportionately affects those from socioeconomically deprived 

backgrounds (Riaz, Horton, Kang, Mak, & Lu, 2011), where rates of smoking are 

highest (Office for National Statistics, 2013b), irrespective of the chosen socioeconomic 

position (SEP) measure.  Lower SEP has been associated with an increased risk of 

starting smoking and progressing to regular smoking during adolescence, as well as 

lower rates of cessation (Gilman, Abrams, & Buka, 2003).  The mechanisms behind 

this social gradient are not fully understood.  Initiation of smoking during adolescence 

may be higher within socioeconomically deprived communities because of a greater 

likelihood of holding normative beliefs about smoking (i.e. that significant others 

approve of smoking or smoke themselves) due to a parent smoking (Gilman et al., 

2009), peers smoking (Villanti, Boulay, & Juon, 2011) or higher smoking prevalence 

within their community (Stead, MacAskill, MacKintosh, Reece, & Eadie, 2001; Thrul, 

Lipperman-Kreda, Grube, & Friend, 2014).  Furthermore, higher parental nicotine 

dependence has been associated with a greater likelihood of adolescents adopting 

regular smoking as opposed to simply experimenting (Mays et al., 2014) and nicotine 

dependence does increase with socioeconomic deprivation (Siahpush, McNeill, 

Borland, et al., 2006).  Higher nicotine dependence has also been associated with 

lower quit success (West, 2006).  Indeed, there is research to suggest that lower SEP 

smokers make just as many attempts to stop smoking as their affluent counterparts but 

are less likely to succeed (Hiscock, Judge, & Bauld, 2011; Kotz & West, 2009), 

although this is not a consistent finding (Hyland et al., 2006).  Financial strain has also 

predicted a lower likelihood of achieving abstinence, but not attempting to stop 

(Caleyachetty, Lewis, McNeill, & Leonardi-Bee, 2012), A further potentially important 

                                                
2
 Performance status is a measure of patients’ well-being, and their ability to carry out normal activities 

of daily living, including the extent to which symptoms might impede these activities.  
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factor implicated by one study is that lower SEP smokers may have a higher tendency 

to use smoking as a coping strategy for stress or difficult life circumstances 

(Mohammad Siahpush & Carlin, 2006), or have less social support for quitting (Paul et 

al., 2010).  Therefore, the available evidence suggests that the pathways through 

which social inequalities in smoking prevalence operate are complex. 

Consequently, in England, individuals residing within the most deprived Townsend3 

quintile have two-fold the incidence rate of lung cancer of those living within the most 

affluent quintile (Iyen-Omofoman et al., 2011).  This gap is wider still for adults aged 

under 65 years (Shack, Jordan, Thomson, Mak, & Møller, 2008).  Therefore, mortality 

rates are also higher (Public Health England, 2014).  There is mixed evidence as to 

whether low SEP predicts poorer survival from lung cancer, although the weight of 

evidence suggests that it does (Forrest, Adams, Rubin, & White, 2015; Riaz et al., 

2011; Rich et al., 2011; Sloggett, Young, & Grundy, 2007).  A number of studies have 

suggested that lower SEP is not associated with stage at diagnosis or access to 

treatment (Cheyne, Taylor, Milton, Fear, & Callister, 2013; Rich et al., 2011).  However, 

among these, a small negative effect was observed for the likelihood of undergoing 

chemotherapy (Campbell et al., 2002; Rich et al., 2011).  Furthermore, a systematic 

review of the literature on socioeconomic inequalities in lung cancer survival (Forrest, 

Adams, Wareham, Rubin, & White, 2013) and a UK population-based study of clinical 

data (n=22,967; Forrest et al., 2015) concluded that differences in the receipt of 

treatment (surgery and chemotherapy) helped to explain the disparity in survival.  

Lower SEP also appears to be associated with a higher incidence of comorbidities 

(Louwman et al., 2010; Schrijvers, Coebergh, & Mackenbach, 1997) and poorer 

performance status (Rich et al., 2011), which are factors associated with a worse 

prognosis (Rich et al., 2011; Roberts & Lewis, 2015; Tammemägi, 2004), but the 

treatment effect was independent of these (Forrest et al., 2015).  Nonetheless, the 

result is that lung cancer mortality contributes significantly to socioeconomic 

                                                
3
 Townsend is an area-level relative measure of socioeconomic deprivation based on census data for 

housing ownership, car ownership, housing overcrowding and unemployment. 
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inequalities in overall cancer-related mortality (Public Health England & Cancer 

Research UK, 2014), as well as general life expectancy (Mackenbach, 2003).  

2.2.3 International differences 

There are marked international differences in incidence and mortality from lung cancer.  

These largely reflect lagged trends in the respective population prevalence of tobacco 

smoking, although to a smaller extent in less developed countries, where exposure to 

environmental toxins (e.g. coal smoke, workplace exposures) plays a significant role 

(Youlden, Cramb, & Baade, 2008).  Globally, rates of incidence and mortality are 

lowest in Eastern, Middle and Western Africa for men and women, and highest in 

Central and Eastern Europe for men, and Northern America for women (International 

Agency for Research on Cancer, 2012).  This is partly because smoking prevalence in 

African countries remains comparatively low (Jha, Ranson, Nguyen, & Yach, 2002), 

and because younger life expectancy and infectious diseases act as competing causes 

of death (Youlden et al., 2008).  Inequalities are also apparent between countries with 

similar economic development and access to healthcare services (Walters et al., 2013).  

Lung cancer survival in the UK and Denmark (which both provide healthcare free at the 

point of access) is lower than Norway, Sweden, Canada and Australia (Coleman et al., 

2011).  

2.2.4 Stage at diagnosis 

Stage at diagnosis is the strongest predictor of survival.  Five-year survival for NSCLC 

is around 82% when diagnosed at the earliest stage (stage IA), but drops to 6% for the 

most advanced (stage IV; see Figure 2.2).  For SCLC (the less common but most 

aggressive type), five-year survival increases from 1% for stage IV to 38% for stage IA 

cancers (Cancer Research UK, 2014e).  The majority of patients internationally, and in 

the UK (66%), are diagnosed with late stage disease (Eastern Cancer Registration and 

Information Centre, 2009) (see Figure 2.3) and early stage diagnoses are typically 

made incidentally (Brazil et al., 2013).  Close to 40% of diagnoses are made following 
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emergency admission (Elliss-Brookes et al., 2012).  Emergency presentation and late 

diagnosis are partly due to challenges in detecting early stage disease 

symptomatically, for both health care professionals and patients, which are described 

in Section 2.3.2.   

Evidence from the International Cancer Benchmarking Partnership (ICBP) suggests 

that fewer cases of lung cancer are diagnosed early in the UK (and Denmark) than in 

comparable developed countries (Australia, Canada, Norway and Sweden), and that 

this could partly contribute to the observed differences in survival (Walters et al., 2013).  

The reasons for later diagnosis are unclear.  An ancillary population-based study of 

cancer awareness and beliefs found that older (aged >50 years) UK adults are less 

aware that older age is a risk factor for cancer and report more barriers to presenting to 

the doctor with possible cancer symptoms (Forbes et al., 2013).  However, the same 

was not true of the Danish sample, casting doubt on the contribution of these factors to 

explaining international survival differences, although the reasons could be different.  

Furthermore, there are differences in the data collection methods of these countries’ 

cancer registries and in stage-specific treatment provision that make the effects of 

stage at diagnosis on international survival differences difficult to disentangle.  For 

example, surgical resection rates appear to be lower in the UK (National Cancer 

Intelligence Network, 2006) than other countries like Canada (Erridge et al., 2009), as 

does provision of radiotherapy and chemotherapy (Demeter et al., 2003).  Therefore, 

differences in treatment could be an important factor for international differences in 

survival (Coleman et al., 2011). 
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Figure 2.2 Five-year survival from NSCLC by stage.  Data from the International 
Association for the Study of Lung Cancer’s (IASLC) Lung Cancer Staging 
Project; Goldstraw et al (2016) 

Figure 2.3 Proportion of lung cancers diagnosed at each stage.  Figure 
reproduced from Cancer Research UK (2015a) 
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2.3 Lung cancer control 

2.3.1 Primary prevention: smoking cessation and tobacco control 

Reducing smoking uptake and increasing smoking cessation are the primary means by 

which to prevent lung cancer and thereby reduce its incidence.  In the UK, the 

prevalence of cigarette smoking has fallen sharply since the 1970s, plateauing in more 

recent years (see Figure 2.4), and reaching 17.8% in 2015 (latest Smoking Toolkit 

Study figures; Fidler et al., 2011).  A corresponding lagged reduction in lung cancer 

mortality rates has also been seen (see Figure 2.5).  In addition to reducing risk of lung 

cancer, smoking cessation is also associated with better outcomes for lung cancer 

patients.  This includes improved survival (Tammemägi, 2004), and reduced risk of 

recurrence of both early stage NSCLC and SCLC (Parsons, Daley, Begh, & Aveyard, 

2010), as well as fewer post-operative complications (Mason et al., 2009); although the 

evidence for complication rates is more mixed (Groth et al., 2009).  This inconsistency 

in the evidence could partly be due to the heterogeneous time periods used by studies 

to classify the duration of pre-operative abstinence, as the frequency of complications 

has been shown to decrease with incremental increases in the time interval (Mason et 

al., 2009). 

Public Health England provides funding to local authorities (not ring-fenced) to deliver 

stop smoking services to provide support for smokers wanting to quit.  Practitioners 

complete evidence-based training from the National Centre for Smoking Cessation and 

Training (NCSCT), and provide a combination of behavioural support and access to, 

and advice on, stop smoking medications.  Behavioural support involves, for example, 

helping clients to resist urges to smoke, identify and avoid or deal with high risk lapse 

situations, and manage tobacco withdrawal symptoms.  Stop smoking practitioners 

also help clients choose the right stop smoking medication for them, and advise on 

method of use, dose and duration, and identifying and managing side effects. Stop 

smoking medications currently available in the UK include Nicotine Replacement 

Therapy (NRT) such as gum, patches, and inhalators which are available on 
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prescription, over the counter and on general sale. Other treatment options include the 

prescription only medicines varenicline (Champix®) and bupropion (Zyban®).  More 

recently, electronic cigarettes have been developed as an unlicensed consumer 

product, which deliver nicotine through vapour.  The evidence is promising so far in 

terms of both their ability to help smokers quit and their popularity among smokers 

(Health and Social Care Information Centre, 2015).   

There are also strategies in place to reduce uptake of smoking, especially among 

adolescents, through restrictions on advertising, marketing and visibility (e.g. smoke 

free public buildings, plain packaging), and a recent law (1st October 2015) to keep cars 

carrying children smoke-free.  In addition, increasing taxation is intended as a financial 

deterrent to both uptake and continued smoking. 
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Figure 2.4 Prevalence of cigarette smoking in the UK (adults aged >16 years).  
Figure reproduced from Cancer Research UK (2014f). Office for National 
Statistics (2011, 2013c) data. 

Figure 2.5 Lung cancer European age-standardised mortality rates in the UK.  
Figure reproduced from Cancer Research UK (2014c). 
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2.3.2 Secondary prevention: early diagnosis 

Given that outcomes for lung cancer are significantly improved for early stage lung 

cancers, early detection strategies have potential to reduce lung cancer mortality.  In 

2008, the National Awareness and Early Diagnosis Initiative (NAEDI) (Richards, 2009) 

was launched as part of the Government’s 2007 Cancer Reform Strategy (Department 

of Health, 2007).  Led by the Department of Health and Cancer Research UK, NAEDI 

brings together a partnership of third sector and public organisations to improve earlier 

diagnosis through research evidence and practice.  The initial NAEDI pathway 

proposed (see Figure 2.6) highlighted key routes to late stage diagnoses, which 

included sources of doctor- and system-related delay (i.e. access and delay issues 

within primary and secondary care), as well as patient-related delay (i.e. late 

symptomatic presentation to a GP, poor screening uptake, emergency presentation) 

(Richards, 2009). 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.6 NAEDI pathway. From: Richards (2009) 
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2.3.2.1 Symptomatic presentation and diagnosis 

Lung cancer is difficult to diagnose early because the initial stages are typically 

asymptomatic and when symptoms do begin to develop, the disease has often 

progressed.  Nevertheless, awareness of lung cancer symptoms is a necessary (albeit 

not sufficient) condition of being able to correctly appraise symptoms as indicative of 

cancer when they do develop, and subsequently present promptly to a General 

Practitioner (GP).  This is supported by research showing that symptom non-

recognition is associated with an increase in anticipated time to help-seeking (Quaife et 

al., 2014).  Unfortunately, the UK public’s overall awareness of lung cancer symptoms 

appears to be low.  In a UK population-based study, unprompted recall of individual 

symptoms was no higher than 37% (dyspnoea) for any individual symptom (Simon et 

al., 2012).  Recognition of symptoms was much improved (e.g. >63% for most 

symptoms), especially for ‘alarm’ symptoms (e.g. 92% for haemoptysis), but dwindled 

between 21% to 52% for others (poor appetite, persistent shoulder pain, and clubbing 

of finger nails) (Simon et al., 2012).    

To complicate this issue, when symptoms of lung cancer first begin to develop they are 

commonly non-specific, and easily misconstrued as symptoms of non-serious illness or 

simply the effects of long-term smoking (Corner, Hopkinson, & Roffe, 2006).  This 

makes for difficulty both in the patient’s initial appraisal of the symptom, and the GP’s 

decision to refer.  Compared with cancer types that have more distinctive presenting 

symptoms (e.g. breast cancer or melanoma), patients with lung cancer typically have 

three or more consultations with their GP before they are referred to a specialist 

(Lyratzopoulos, Neal, Barbiere, Rubin, & Abel, 2012).  Indeed, while haemoptysis has 

the highest positive predictive value (PPV) of any individual symptom, only 20% of 

patients presenting to primary care with lung cancer have this symptom (Hamilton, 

2009).  Consequently, there has been a drive to increase referrals for patients 

presenting with more common symptoms like persistent cough (65%) or dyspnoea 

(56%); although their PPV is lower (Hamilton, 2009). 
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A culmination of all these factors means that 41% of lung cancer diagnoses are made 

following GP referrals (17% non-urgent and 24% two week waits), and 39% are 

diagnosed following emergency presentation (Elliss-Brookes et al., 2012).  The 

remainder of patients present through other outpatient, inpatient elective or unknown 

routes.  To date, evidence-based individual- and community-level interventions 

designed to improve symptom presentation have been limited in number, and although 

effective at increasing symptom awareness in the short term, appear to have little or no 

impact on symptom presentation (Austoker et al., 2009).  However, a recent evaluation 

of the English national awareness campaign ‘Be Clear on Cancer’ for lung cancer 

symptoms showed an increase in symptom awareness, GP presentation, and two 

week wait referrals for lung cancer (Ironmonger et al., 2015).  Importantly it was the 

first to provide evidence for a stage shift in diagnosis, with a 3% increase in the 

diagnosis of stage I NSCLC and a 2% increase in surgical resection.  Of note, the 

increase in GP presentation was greatest for higher SEP groups (Moffat et al., 2015).  

Fatalistic beliefs about lung cancer may play a role here in deterring or delaying the 

symptom aware in presenting (Beeken, Simon, von Wagner, Whitaker, & Wardle, 

2011), but the evidence for this will be discussed in the next chapter (Section 3.6.3).   

2.3.2.2 Screening for early stage lung cancer 

As the early stages of lung cancer can be asymptomatic and challenging to diagnose 

through symptom presentation, there may be a limit to which prompt symptom 

presentation can improve mortality in the absence of effective treatment for later stage 

disease.  One-year survival for patients referred via a two week wait or non-urgent GP 

referral is 40% (Elliss-Brookes et al., 2012).  A multi-pronged strategy for detecting 

asymptomatic early stage disease is needed, and screening for early stage lung cancer 

is the focus of the next chapter. 
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2.4 Summary 

Lung cancer is a disease for which high incidence is matched by high mortality, 

responsible for a fifth of all cancer-related mortality in the UK.  Smoking is the primary 

risk factor, responsible for the large majority of cases.  Incidence and mortality are 

increased within socioeconomically deprived communities where rates of smoking are 

highest.  Reducing smoking prevalence is the most effective prevention strategy.  

Survival from lung cancer is improved when detected at an early stage, but most 

patients are diagnosed with advanced disease for which there is currently no effective 

treatment.  Strategies effective at improving early diagnosis, especially within those 

populations most at risk, therefore have potential to reduce lung cancer mortality.  

Prompt symptom presentation is one means but its impact may be limited due to the 

tendency for lung cancer to be asymptomatic in the early stages and the current lack of 

curative treatment for advanced stage disease. 
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CHAPTER 3 

Low dose computed tomography (LDCT) screening for lung 

cancer and problems with participation 

 

3.0 Lung cancer screening 

Given that the impact of prompt symptomatic presentation may currently be limited, 

screening high risk individuals for early stage disease using low radiation dose 

computed tomography (LDCT) offers a promising early detection strategy.  This 

chapter will review the literature on LDCT screening including its evidence base, 

benefits and risks, eligible candidates, and implementation.  It will then focus on issues 

with participation and possible psychosocial and cognitive factors. 

3.0.1 Evidence base for LDCT screening for lung cancer 

Trials began to evaluate chest X-ray (CXR) as a potential screening tool for early stage 

lung cancer in the 1970s.  The first large-scale randomised controlled trials (RCTs) all 

produced null findings (Frost et al., 1984; Kubik & Polak, 1986; Marcus et al., 2000; 

Melamed et al., 1984); arguably because problems with their design (e.g. inappropriate 

control groups, heterogeneous screening intervals) compromised their ability to find an 

effect on mortality.  However, subsequent well-designed trials also showed no benefit.  

For example, the Prostate, Lung, Colorectal and Ovarian (PLCO) study which enrolled 

adults aged 55-74 years (with no smoking or risk-related entry criteria), compared four 

annual CXR screens with no screening test, and found no difference in the proportion 

of cancers detected early, or lung cancer-related mortality at 13 years’ follow-up (Oken 

et al., 2011).   

Screening using LDCT was first tested as an early detection tool in the late 1990s as 

part of the Mayo Lung Project.  Unlike CXR, LDCT scans were shown to detect a large 

proportion of stage I cancers, but the false positive rate was unacceptably high 

(affecting 69% of participants) and there was no additional mortality benefit (Swensen 
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et al., 2005).  Subsequently, studies adopted more conservative protocols for 

determining positive findings and managing pulmonary nodules.  For example, the 

International Early Lung Cancer Program (I-ELCAP) increased the diameter threshold 

at which to investigate pulmonary nodules; an approach which drastically lowered the 

false positive rate without compromising the detection of early cancers (Henschke et 

al., 1999).  Furthermore, the investigators estimated ten-year survival for screen-

detected stage I cancers in their study to be 88%, rising to 92% for patients undergoing 

rapid surgical treatment (The International Early Lung Cancer Action Program 

Investigators, 2004).  The relatively young age threshold for screening (aged >40 

years) may have inflated results; nevertheless these results refreshed interest in LDCT 

screening. 

In 2002, the largest (n=53,454) RCT of LDCT screening commenced in the United 

States (US): the National Lung Screening Trial (NLST).  Nine years later, the 

investigators published seminal data (National Lung Screening Trial Research Team et 

al., 2011) demonstrating a 20% relative risk reduction in lung cancer mortality for 

smokers and former smokers (quit <15 years ago) aged 55-74 years with a significant 

smoking history (>30 pack-years4) undergoing three annual LDCT screens compared 

with CXR over a seven year follow-up period (see Figure 3.1).  They also showed a 

6.7% relative risk reduction in all-cause mortality, albeit mostly attributable to a 

reduction in lung cancer deaths.   

While the NLST was a well-designed trial, the applicability of these mortality results to 

the general high risk population has faced some critique due to biases in trial 

participation, which have been a particular problem for lung cancer screening (see 

Section 3.5 for a discussion).  In one study, the characteristics of a screening-eligible 

sample of adults (n=1775) surveyed as part of the US Health and Retirement study 

(HRS) were compared with those of NLST participants.  The HRS sample were more 

commonly current smokers and at an increased risk of dying from lung cancer, 

                                                
4
 One pack-year is equivalent to smoking 20 cigarettes a day for one year. 
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conferring a greater likelihood of screening benefit in theory.  However, they also had a 

greater number of comorbidities and a shorter life expectancy, which is likely to reduce 

benefit from any reduction in lung cancer mortality (Howard, Richards, Bach, Kegler, & 

Berg, 2015).  The NLST has also been criticised for its choice of a CXR control group 

rather than a no-screen control group, given that CXR had so far been shown to be an 

ineffective screening tool.  This decision was reportedly due to the fact that the PLCO 

trial was still running to test CXR and if shown to be effective the NLST would cease 

(Grannis, 2014).  A further critique is that three annual screens and a 20% mortality 

benefit stopping rule, means that the NLST findings may be an underestimation of the 

potential mortality benefit of LDCT screening (Grannis, 2014).  Continued screening 

may have had a greater impact but these constraints may have been needed for 

practical reasons (e.g. limited costs, resources) and it would arguably be unethical to 

continue a trial once a clinically significant benefit had been found. 

RCTs of LDCT screening have also been carried out in Europe, but to date (2016), 

none of those published have had adequate statistical power to detect an effect on lung 

cancer mortality.  They have used heterogeneous eligibility criteria, but like the NLST, 

all are risk-based.  Common to most have been a significant smoking history (i.e. >15-

30 pack-years), older age (~47-80 years) and a current or former smoking status (quit 

<10-15 years ago) (Bach et al., 2012).  They include three Italian trials, namely the 

Multicentric Italian Lung Detection trial (MILD; n=4099), Italian lung cancer screening 

trial (ITALUNG; n=3206) and the Detection and Screening of Early Lung Cancer with 

Novel Imaging Technology trial (DANTE; n=2472) which all reported no mortality 

benefit compared with a no screen control group (Infante et al., 2008; Lopes Pegna et 

al., 2013; Pastorino et al., 2012).  RCTs have also been carried out in France 

(DEPISCAN; n=765) and Denmark (Danish Lung Cancer Screening Trial, DLCST; 

n=4104) but these two trials did not report any mortality results (Blanchon et al., 2007; 

Saghir et al., 2012).  Similarly the UK Lung Screening (UKLS) trial (n=4055) was 

unable to examine mortality due to inadequate statistical power, but did corroborate 
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previous evidence that LDCT screening is effective at detecting early stage and 

potentially curable disease: 67% of cancers detected were stage I, and 83% were 

surgically resected (Field et al., 2015).  This trial also demonstrated that LDCT 

screening in the UK is likely to be cost-effective, projecting an average cost of £8466 

per quality adjusted life year (QALY) for a single screen (Field et al., 2015).  This falls 

below the £20,000 per QUALY threshold for NHS-funded public health interventions set 

by the National Institute for Health and Care Excellence (NICE, 2013). 

Currently, the European mortality data are inadequate for recommending screening.  

However, the Dutch-Belgian trial NELSON (n=15,822) is powered at 80% to detect a 

25% reduction in lung cancer mortality, and due to publish results imminently (in 2016).  

These results are likely to be pivotal to policy-makers in the UK and are keenly 

awaited.  Following publication, it is likely that these data may then be pooled with 

those of the UKLS trial (Field, Devaraj, Duffy, & Baldwin, 2016).   
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Figure 3.1 Cumulative frequencies for lung cancer cases (A) and lung cancer 
deaths (B) by screening arm in NLST.  From: National Lung Screening Trial 
Research Team et al (2011) 
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3.0.2 The low-dose computed tomography (LDCT) screening process 

Scans are taken of the chest using a helical or spiral CT machine (see Figure 3.2) set 

to the lowest possible radiation dose that still achieves adequate image quality (~1.5 

millisievert, mSv).  This is selected on the basis of the patient’s weight and height, and 

intravenous contrast dye is not needed.  The patient is asked to lie flat and still on the 

scanner bed, with their arms above their head, and then to inhale and hold their breath 

while the scanner rotates around the chest.  The patient’s head and lower body remain 

outside of the scanner.  For the average mobile patient, the LDCT scan process takes 

no longer than ten minutes (from preparation to completion). 

The three dimensional scan images are interpreted by radiologists, who inspect the 

scans for pulmonary nodules that could be cancer.  Computer-aided detection software 

is increasingly being used to assist the interpretation and measurement of pulmonary 

nodules.  While callipers were previously used to measure nodule diameter, the latest 

guidelines from the British Radiological Society (Callister et al., 2015) advise volumetric 

measurement.  For nodules that require repeat scans to monitor growth (those 

measuring >80mm3), the volume doubling time is calculated based on the change in 

nodule volume between scans.  An increase in volume >25% is considered significant 

(Callister et al., 2015).  Together, these characteristics are used to help predict the 

likelihood that the nodule is a cancer and decide how the nodule should be managed 

clinically. 
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3.1 Benefits and risks of lung cancer screening using LDCT 

3.1.1 Lung cancer survival 

Lung cancer screening using LDCT is able to detect disease at an early stage when 

potentially curative treatment can be offered (most commonly surgical resection).  It 

therefore has the potential to lower the risk of lung cancer mortality and reduce the 

amount of treatment needed.  In NLST, the number needed to screen (NNS) to save 

one life was 302 (Kovalchik et al., 2013) and there was a 20% relative risk reduction in 

lung cancer mortality (National Lung Screening Trial Research Team et al., 2011).  

Estimates for survival from a screen-detected early stage lung cancer are high.  For 

example, ten-year survival for I-ELCAP participants was 88% overall and 92% among 

those who underwent surgical resection (The International Early Lung Cancer Action 

Program Investigators, 2004), although this may be inflated as the smoking history of 

Figure 3.2 Computed tomography (CT) scanner 
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participants was significantly lower than that of the NLST participants (>10 pack-years 

vs. >30 pack-years).   

3.1.2 False negative results and interval cancers 

LDCT screening does not detect all lung cancers.  Pulmonary nodules located in the 

centre of the chest are more difficult to detect, and cancers can develop during the 

screening interval.  Small cell lung cancers (SCLC) in particular are less amenable to 

screening intervention because they tend to develop quickly and metastasise early.   

3.1.3 False positive and indeterminate results 

As well as detecting cancerous pulmonary nodules, LDCT screening detects nodules 

which are harmless or benign.  Rates of abnormal or suspicious findings from LDCT 

screening are high.  A systematic review of lung cancer trials found that on average, 

20% of screening participants had a nodule detected (range was 3-30% in RCTs), and 

90% of these were benign (Bach et al., 2012).  Nodule detection rates reduce with 

subsequent screening rounds that ignore previously detected benign nodules.  For 

example in the NLST, benign nodule detection rates were 24% at baseline and 16% at 

year 2 (Bach et al., 2012). 

The rate of false positive results reported by studies has varied due to differing 

operational definitions.  The NLST included any screen-detected nodule measuring 

>4mm in diameter and reported a false positive rate of 24% at baseline (Bach et al., 

2012).  Further sub-group analyses found a higher false positive rate among those who 

were aged over 65 years (and beneficiaries of Medicare, the US governmental 

insurers) compared with younger participants (27% vs. 22%, respectively) (Pinsky, 

Gierada, Hocking, Patz, & Kramer, 2014).  The UKLS and NELSON trials however, 

differentiated nodules that required a multi-disciplinary team (MDT) referral and 

diagnostic tests because they are immediately suspicious for lung cancer, from those 

that required monitoring by further scans but were mostly benign.  The former 

comprised their false positive rates while the latter were reported as rates of ‘interval 
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imaging’ or ‘indeterminate’ results.  For UKLS and NELSON, their false positive rates 

were both 3.6%, and their rates of interval imaging (or indeterminate findings) were 

23.2% and 19% respectively (Field et al., 2016).  It is important to understand the 

frequency of false positive and indeterminate results because they have potential to 

cause physical harm through associated surveillance or diagnostic procedures, as well 

as psychological distress.   Furthermore, these frequencies will need to be carefully 

monitored in the event of a national screening programme as there has been concern 

that false positive results will be a more frequent occurrence if the same resources and 

expertise are not made available (Gould, 2014). 

3.1.4 Invasive diagnostic procedures 

Invasive diagnostic procedures, such as bronchoscopy and needle biopsies, carry risk 

of complication and in rare instances death (estimates from NLST are 3.4 deaths per 

10,000 screened).  1.2% of NLST and NELSON participants had one of these 

procedures and were found to not have lung cancer.  A further 0.7% and 0.6% 

(respectively) of participants who ultimately did not have lung cancer underwent 

surgery (Bach et al., 2012).  Similar to the rates of false positive results, there is 

concern that complications from invasive testing may be increased outside of the trial 

context if sufficient expertise and training is not provided (Gould, 2014).  Indeed, a 

recent systematic review of the evidence for LDCT screening concluded that while 

there was good evidence for mortality benefit from the NLST, the development of 

standardised practices is needed for follow-up and invasive testing to ensure that the 

harms are minimised (Usman Ali et al., 2016). 

3.1.5 Radiation exposure 

One LDCT scan exposes patients to a small amount of radiation (~1.5 mSv) estimated 

to be equivalent to under one year’s worth of background radiation from the natural 

environment (Baldwin & O’Dowd, 2014).  This exposure is increased for patients who 

need a repeat scan to monitor an indeterminate result (e.g. 23% of UKLS participants).  
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Patients suspected to have lung cancer may also undergo diagnostic imaging; either a 

diagnostic CT scan or a Positron Emission Tomography (PET) scan, which deliver 

around 8mSv and 16mSv of radiation respectively (Bach et al., 2012).  All radiation 

poses the risk of causing cancer.  Modelling using NLST data has produced estimates 

of one radiation-induced cancer death per 2500 individuals screened (Bach et al., 

2012) or per 22 lung cancer deaths prevented (Humphrey et al., 2013).  The risk 

typically presents 10 to 20 years later meaning the chance of benefit outweighs the risk 

of radiation-related harm for adults aged >55 years, but not younger adults (Berrington 

de González, Kim, & Berg, 2008).  It is intended that continuing advances in LDCT 

technology will further reduce radiation exposure. 

3.1.6 Overdiagnosis 

Overdiagnosed cancers are those detected by screening that would not become 

symptomatic in the patient’s lifetime or have caused their death.  They include 

asymptomatic cancers that are indolent, regress, or grow too slowly to cause harm, as 

well as asymptomatic cancers that are progressive but the patient dies of another 

cause (Marcus, Prorok, Miller, DeVoto, & Kramer, 2015).  Both the extent of 

overdiagnosis and the reasons for it, differ according to the type of cancer and 

screening test.  For example, compared with breast screening, a higher proportion of 

overdiagnosed lung cancers can be explained by the limited life expectancy of the 

patient group, who are more likely to have other smoking-related comorbidities.  

Importantly, patients with overdiagnosed cancers needlessly undergo treatment 

(termed overtreatment) and risk the same adverse physical and psychological effects 

associated with a lung cancer diagnosis.      

As overdiagnosed cancers cannot yet be determined clinically, overdiagnosis is an 

epidemiological concept, with estimates based on population modelling.  Estimates for 

the NLST cohort suggest that for every 302 participants screened, one life was saved, 

and 1.38 participants were overdiagnosed (Patz et al., 2014).  However, estimates of 

overdiagnosis across trials have ranged from 11-26% (Usman Ali et al., 2016).  
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Research is ongoing to minimise rates of overdiagnosis by investigating the histological 

characteristics of nodules associated with a higher likelihood of indolent disease, and 

developing more conservative work-up protocols to manage these.  For comparative 

purposes, in breast cancer screening the best available evidence suggests that for 

every screen-prevented death, three women are overdiagnosed (The Independent UK 

Panel on Breast Cancer Screening, 2012).  The publication of these results sparked 

huge controversy, which has led to refocused efforts on ensuring that screening 

information is appropriate, balanced, and effective at helping invitees to make an 

informed choice. 

3.1.7 Psychological impact 

There is potential for patients to experience distress at any point along the cancer 

screening pathway (see Figure 3.3); in particular when waiting for or receiving results, 

and undergoing surveillance or diagnostic tests (Harris et al., 2014).  These periods 

may introduce uncertainty and the potential prospect of a cancer diagnosis, which is 

likely to be worrying.  However, the type and degree of psychological impact may 

depend largely on the nature of the screening result as well as the psychosocial 

characteristics of the individual patient.  Abnormal findings are a frequent outcome of 

LDCT lung cancer screening (see Section 3.1.3), making it especially important to 

understand their psychological cost.   

Research carried out in the US with patients who have ‘indeterminate’ nodules 

diagnosed during usual care suggests they tend to assume the nodule is cancer and 

are therefore concerned about surveillance (Golden, Wiener, Sullivan, Ganzini, & 

Slatore, 2015; Slatore, Golden, Ganzini, Wiener, & Au, 2014).  To date, studies of trial 

participants suggest that screening for lung cancer elevates psychological distress in 

the short-term, but in the long-term there is little difference between those receiving 

negative, false positive or incidental results (Gareen et al., 2014; Slatore et al., 2014; 

van den Bergh et al., 2010a).  Among participants in the Dutch-Belgian trial NELSON, 

a significant decrease in health-related quality of life was observed for participants 
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receiving an ‘indeterminate’ result compared with a negative screen, but this returned 

to baseline at two years (van den Bergh et al., 2010b).   Similarly, in the UKLS trial, 

lung cancer worry was increased among those who received abnormal results (false 

positive, abnormal and incidental findings) but not to a clinically significant level, and 

this was resolved at the two years’ follow-up (Brain et al., in press).  Understandably, 

anxiety was highest for those who were under investigation for major abnormalities, but 

again this seemed to be resolved after two years.  Among NLST participants, abnormal 

results (with the exception of a lung cancer diagnosis) led to no reported impairments 

in health-related quality of life at either one or six months’ follow-up, relative to those 

receiving negative results (Gareen et al., 2014).  Indeed, a recent systematic review of 

the literature in this area found no evidence of screening-related distress persisting 

beyond six months (Wu, Raz, Brown, & Sun, 2016).   

 

 

 

 

 

 

 

 

 

 

  

 

Figure 3.3 LDCT screening pathway. From: Harris et al (2014) 
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However, to date, lung cancer screening-related distress has been assessed solely in 

the context of research trials, and in comparison with control participants who may not 

be screened, but are also enrolled in the screening trial.  In the DLCST, levels of 

distress were actually higher among the no-screen control group (Aggestrup, 

Hestbech, Siersma, Pedersen, & Brodersen, 2012; Rasmussen, Siersma, Pedersen, & 

Brodersen, 2014), suggesting that enrolment into a lung cancer screening trial in itself 

has the potential to cause distress.  The evidence for this is mixed however, as the 

same was not true of other screening cohorts.  This finding may be due to the fact that 

the DLCST control participants were required to attend clinics with the same frequency 

as the intervention participants.  This could have prompted awareness of their high risk 

of lung cancer and the opportunity to be screened, yet without the subsequent offer of 

screening to offer some reassurance.  Indeed, in the UKLS trial, the no-screen control 

group reported lower levels of decisional satisfaction regarding their trial participation 

(Brain et al., in press).  Nevertheless, it suggests the control group may be an 

inappropriate comparator for assessing psychological outcomes for lung cancer 

screening participants.   

Furthermore, trial participants are a self-selected group who have different 

sociodemographic and smoking-related characteristics to the patient population eligible 

for lung cancer screening.  In particular, current smokers and individuals of a lower 

socioeconomic position (SEP) have been less likely to participate (see Section 3.5 for a 

description) and results from the UKLS (Brain et al., in press), NELSON (van den 

Bergh et al., 2010a, 2010b) and the Pittsbergh Lung Screening Study (PLuSS; Byrne, 

Weissfeld, & Roberts, 2008) screening studies suggest that these same factors pose 

greater risk of screening-related distress.  Added to this, non-participants in the DLCST 

more commonly had negative psychosocial characteristics independent of 

demographic factors (Hestbech, Siersma, Dirksen, Pedersen, & Brodersen, 2011), 

which may increase vulnerability to distress. Therefore, the true psychological burden 
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for patients screened within a ‘real world’ screening programme may be difficult to infer 

(Harris, 2015).   

A further limitation of previous research is that psychological responses have 

predominantly been assessed following a single screen or the first (prevalence) screen.  

For some, undergoing regular screening may introduce a feeling of uncertainty and 

conscious awareness of risk that is difficult to tolerate (Aggestrup et al., 2012; Zeliadt et 

al., 2015).  Lung cancer screening would be the first UK cancer screening programme 

to specifically target those at high risk and this could have implications for its 

psychological impact.  Two studies of other cancer screening programmes have shown 

that (knowingly) high risk patients are more likely to experience screening-related 

distress (Valdimarsdottir et al., 1995), especially those of a lower SEP (Lerman et al., 

1993).  There is evidence that lung cancer is a stigmatised disease due to the 

perception that it is self-inflicted through smoking (Marlow, Waller, & Wardle, 2010; 

Scott, Crane, Lafontaine, Seale, & Currow, 2015), and perceived stigma of smoking-

related risk may act to exacerbate this distress (see Section 3.6.4 for a discussion of 

the evidence for the stigmatisation of lung cancer).  Indeed, guilt about smoking and a 

higher affective perception of risk have been associated with lung cancer-specific 

distress following screening (Brain et al., in press.; Bunge, van den Bergh, Essink-Bot, 

van Klaveren, & de Koning, 2008; Plank, Nemesure, Bilfinger, Campolo-Athans, & 

Aleyas, 2014) and responses such as self-blame and dejection have also been 

identified (Aggestrup et al., 2012; Brodersen, Thorsen, & Kreiner, 2010).   

On the other hand, regular screening may offer a reassuring safety net, providing 

something positive that high risk individuals can do to manage their risk of lung cancer 

mortality.  In this way, screening could have the potential to lower lung cancer-related 

worry and have a positive impact.  It is difficult to draw any conclusions regarding trial 

participants’ baseline levels of anxiety from studies to-date because the prospect of 

screening had inevitably been introduced prior to them completing the measures.  

Research is needed which compares psychological outcomes of screening participants 
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with a community sample of screening-eligible participants who are blind to the 

possibility of lung cancer screening and that explores the full spectrum of psychological 

responses to participating in a lung cancer screening programme.   

One related and potential unintended psychological consequence of routinely 

participating in a lung cancer screening programme and receiving negative screening 

results is that individuals may become less attentive to, or concerned about, symptoms 

developed in the screening intervals.  A review of largely qualitative research, found 

that receiving an ‘all clear’ result after investigations for a suspicious symptom may 

leave an individual more likely to appraise subsequent symptoms as benign (Renzi, 

Whitaker, & Wardle, 2015).  It is possible that the same response could occur to 

negative screening results, and this risk of over-reassurance was reported during focus 

groups with participants who had received a negative screening result for colorectal 

cancer (Barnett et al., 2016).  Therefore, it may be important to ensure a concerted 

approach is taken across the fields of symptom presentation and cancer screening, to 

ensure screening does not adversely affect symptom vigilance.  Lung cancer screening 

could be used as an opportunity to raise symptom awareness and encourage prompt 

help-seeking. 

3.1.8 Smoking cessation 

Lung cancer screening also offers health care professionals the opportunity to assist 

and support smoking cessation in a group of older adults who may be highly dependent 

on nicotine and at increased risk of many other smoking-related diseases in addition to 

lung cancer.  Secondary analyses of the NLST data were carried out to quantify the 

additive effect of smoking cessation and LDCT screening on lung cancer mortality, and 

showed that the relative risk reduction nearly doubled to 38% (Tanner et al., 2016).  

Therefore, the successful co-implementation of smoking cessation is estimated to 

significantly improve the cost-effectiveness of a screening programme (Villanti, Jiang, 

Abrams, & Pyenson, 2013). 
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Consequently, there is a growing body of literature evaluating lung cancer screening as 

a context within which to promote smoking cessation, termed by some as a potential 

teachable moment.  One study showed that motivation to quit and interest in stop 

smoking support was high among trial participants (Taylor et al., 2007), and a 

qualitative study found current smokers anticipated that an abnormal screening result 

might motivate them to stop (Hagerman et al., 2015).  In addition, the quit rate of 

participants in the NELSON trial was found to be significantly higher than that of the 

general population (16.6% vs. 3-7%) (van der Aalst, van den Bergh, Willemsen, de 

Koning, & van Klaveren, 2010).  However, those volunteering to participate in a lung 

cancer screening trial appear to be a more motivated group than the wider screening-

eligible population at large (Hahn, Rayens, Hopenhayn, & Christian, 2006; Carlijn 

Michelle van der Aalst et al., 2010) calling into question the generalisability of these 

data.   

While taking part in lung cancer screening trials may be associated with an increase in 

quit attempts (Haseem Ashraf et al., 2014; van der Aalst et al., 2010), the impact of 

actually undergoing LDCT screening is less clear, although several studies have 

investigated the effect of the different LDCT screening results.  Analyses which 

stratified smoking cessation outcomes by screening results have found evidence that 

abnormal findings predict higher self-reported abstinence (Slatore, Baumann, Pappas, 

& Humphrey, 2014; Tammemägi, Berg, Riley, Cunningham, & Taylor, 2014; Townsend 

et al., 2005).  There has been concern about over-reassurance or cognitive harm 

(Harris, 2015), where some smokers could misinterpret screening as offering protection 

from lung cancer; perceiving a clear screening result to indicate a low future risk of lung 

cancer (Bunge et al., 2008), potentially undermining motivation to quit (Harris, 2015; 

Zeliadt et al., 2015).  In one study of colorectal cancer screening, this health certificate 

effect appeared to adversely affect future health behaviours, although only marginally 

(Larsen, Grotmol, Almendingen, & Hoff, 2007).  However, findings from the NLST 

suggest that lung cancer screening does not lower perceived risk of lung cancer (Park 
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et al., 2014), albeit within a sample of trial participants and therefore of limited 

generalisability.  Nevertheless, in this study, the risk perceptions of NLST participants 

(n=630) were measured at baseline and post-screening using a reliable and 

comprehensive ten item measure assessing different personal and comparative 

components of risk perceptions, and all were unchanged.   Furthermore, any negative 

psychological responses may be amenable to intervention and there is little empirical 

evidence that negative screening results are associated with reduced abstinence.  

Studies of participants who have received negative results have found no difference in 

quit rates compared with those receiving positive results (Cox et al., 2003; van der 

Aalst, van Klaveren, van den Bergh, Willemsen, & de Koning, 2011), and that repeated 

negative screens were associated with quit rates comparable to those in the general 

population (Townsend et al., 2005) and no less likely to result in abstinence at six 

years’ follow-up (Anderson et al., 2009). 

Of note, the majority of the trials reporting smoking cessation results appear to offer 

one-off sessions (Marshall et al., 2016), brief (<5 minutes) advice (Ashraf et al., 2009) 

or give written information about the support available (Clark et al., 2004; van der Aalst 

et al., 2010).  This level of support may be insufficient for an older group of long-term 

smokers who could need more intensive interventions.  Indeed, a study of primary care 

stop support for NLST participants (n=3336) showed that asking and advising about 

smoking was not associated with cessation, but assisting and arranging support 

significantly increased the odds of quitting (Park et al., 2015).  Furthermore, two 

observational studies (Filippo et al., 2015; Pozzi et al., 2015) of interventions combining 

cognitive behavioural therapy and medication report promising early results for 

promoting long-term abstinence (at six months and one year).  In addition, a small 

(n=18) randomised trial of a 12 week cessation programme, including counselling and 

either varenicline or NRT, suggested that its implementation is feasible and provided 

preliminary findings that offering this programme before a patient undergoes LDCT 

screening may be more effective.  Of course, these were volunteers and requiring 
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individuals to commit to three months of smoking cessation support before they have 

screening may be less feasible or acceptable to the wider high risk population.  

Altogether though, these findings suggest that the development and implementation of 

tailored and more intensive support may be needed to translate positive quit intentions 

into successful quit attempts.  While preliminary results show promise, a great deal 

more research is needed in this area (Piñeiro, Simmons, Palmer, Correa, & Brandon, 

2016).   

 

3.2 Informed decision-making 

There has been an overall shift in the ethical approach of cancer screening 

communication in the UK; from the paternalistic position of increasing population 

uptake to maximise benefit, to one of individual autonomy that prioritises balanced 

information and individual informed choice.  This is reflected in various policy and 

guidelines, including the General Medical Council’s guidance on clinical decision-

making with patients (General Medical Council, 2008), the Department of Health’s 2011 

cancer strategy (Department of Health, 2011), and the National Screening Committee’s 

(2013) cancer screening implementation criteria.  In October 2015, the House of 

Commons Science and Technology Committee led an inquiry into screening 

communication, and called for standardised development of information materials to 

ensure, “both the benefits and risks are clearly, and even-handedly, communicated so 

that people can make an informed choice about whether screening is right for them” 

(House of Commons Science and Technology Committee, 2015).  Information leaflets 

for breast, colorectal and cervical cancer screening have all recently been revised. 

Common to most definitions of an informed decision is that the individual has adequate 

knowledge about screening, makes a decision consistent with their values and acts 

according to the decision they have made (Marteau, Dormandy, & Michie, 2001).  

Satisfaction with the decision and decisional conflict (i.e. uncertainty about the 

decision) are also commonly measured (Biesecker, Schwartz, & Marteau, 2013).  On 
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the basis of these measures, a decision is usually dichotomised as either informed or 

uninformed.  However, thinking is still developing in this field.  It may be that a 

continuum is more important and similarly, that measurement should be more complex.  

Using knowledge as an example, there are questions around which measures of 

knowledge are most appropriate (e.g. conceptual, objective, subjective, etc.), whether 

adequate knowledge thresholds should be determined, or if more nuanced 

measurement of different aspects of knowledge (e.g. overdiagnosis, radiation risk) 

would be more informative. 

Nevertheless, decision aids for lung cancer screening are being developed and 

evaluated (e.g. Lau et al., 2015; Volk et al., 2014).  Informed decision-making will 

constitute an integral part of any future lung cancer screening programme and 

constitute the end goal of all screening communication. 

 

3.3 Implementation of LDCT screening for lung cancer 

Based on the results of the NLST, the US Preventive Services Task Force (USPSTF) 

published a grade B recommendation5 for annual LDCT screening for asymptomatic 

adults (aged 55-80 years) with a significant (>30 pack-years) smoking history, who are 

either current smokers or have quit within the last 15 years (Moyer, 2014).  Screening 

is contraindicated for those who fit these criteria but would be unable to undergo follow-

up or curative surgery.  The recommendation includes adjunctive smoking cessation, 

which was recently estimated to almost double the lung cancer mortality reduction 

potentially offered by screening (Tanner et al., 2016).  Counselling and shared 

decision-making with a doctor about the benefits and risks of screening is also 

mandated, and evidence of this must be provided before radiologists are reimbursed.  

Consequently, lung cancer screening has been widely implemented in the US.  The US 

Governmental insurers, the Center for Medicare and Medicaid Services (CMS), now 

                                                
5
 A USPSTF grade B recommendation is defined as a recommendation for practice, on the basis that: 

‘there is high certainty that the net benefit [of screening] is moderate or there is moderate certainty 
that the net benefit is moderate to substantial’ (US Preventive Services Task Force, 2014). 
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cover the cost of screening as a preventive service benefit for eligible beneficiaries, 

although they do not cover costs associated with the monitoring of screen-detected 

nodules, termed surveillance activity. 

In the UK, the debate about implementing screening is gaining momentum, and the 

academic lung cancer screening community have published numerous reviews and 

editorials to strengthen the case (e.g. Duffy, Field, Allgood, & Seigneurin, 2014; Field et 

al., 2016; Field, Hansell, Duffy, & Baldwin, 2013).  Local screening pilots are underway 

to examine different aspects of implementation (Cancer Research UK, 2016).  The 

National Screening Committee (NSC) are awaiting the results of the NELSON trial but 

have announced that they will decide whether to recommend screening this year 

(2016).  Their criteria for recommending any type of medical screening are based upon 

Wilson and Jungner’s (1968) ten principles, which have in large part been met, albeit 

with some outstanding issues and on the basis of early evidence.  Lung cancer is an 

important public health problem for which there is treatment (principles 1 and 2).  The 

natural history and development of lung cancer is understood (principle 7), and LDCT 

is a suitable test for detecting recognisable early stage disease (principles 4 and 5); 

provided the risks of radiation, overdiagnosis and false positive results are minimised.  

The optimal eligibility criteria for who to screen are still being refined (see Section 3.4), 

as is the protocol for subsequent nodule management (principle 8).  The frequency of 

screening also needs to be determined (principle 10) as there is evidence to suggest 

that biennial screening may be adequate (Field & Duffy, 2016; Patz et al., 2016; 

Sverzellati et al., 2016).  Preliminary short-term evidence suggests that screening and 

subsequent treatment for early stage lung cancer are cost-effective (Field et al., 2015) 

(principle 9); especially if adjunctive smoking cessation can be implemented 

successfully.  The facilities and infrastructure needed for screening are not yet in place 

(principle 3); in particular, availability and access to CT scanners would need to be 

improved, and a large radiology workforce trained.  Last, the test itself (the LDCT scan) 

appears to be acceptable to the population with a short-lived psychological impact 
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(principle 6), although this should continue to be assessed in the health service 

context.  However, there have been signficant problems with, and inequalities in, 

uptake of screening offered in the trial context calling into question the acceptability of 

lung cancer screening (principle 6) for high risk groups (see Section 3.5). 

 

3.4 Candidates for screening and the risk-benefit ratio 

The USPSTF recommendation is based largely on the NLST eligibility criteria, although 

with a higher upper age threshold (as described in the previous Section 3.3).  However, 

increasing the risk profile of screening participants would improve the risk-benefit ratio 

because those at greatest risk are most likely to benefit, as they are of course most 

likely to be diagnosed with lung cancer.  To investigate this, the NLST data were re-

analysed by risk quintile (absolute % risk of death from lung cancer in the next five 

years; Kovalchik et al., 2013), using modelling which included age, sex, race, family 

history of lung cancer, an emphysema diagnosis, body mass index (BMI), pack-year 

smoking history and the number of years elapsed since quitting.  Findings showed that 

participants categorised within the three highest risk quintiles accounted for three 

quarters of lung cancer cases overall and 81% of early stage cancers (see Table 3.1).  

They benefited from 88% of screen-prevented deaths (see Figure 3.4) and the NNS 

was two thirds that for all risk quintiles combined (reduced from 302 to 208; see Figure 

3.5).  They also had a decreased false positive rate, with 78 false positive results per 

prevented death, compared with 108 across all quintiles, and 1648 in the lowest risk 

quintile (see Table 3.1).  A decreased false positive rate is likely to reduce unnecessary 

diagnostic imaging and invasive test procedures. 

Consequently, the science of individual risk prediction is becoming increasingly 

sophisticated, and the selection of eligible candidates ever more precise.  For example, 

in addition to age and smoking duration, the UK Liverpool Lung Project (LLP) risk 

prediction model (version 2) incorporates family history of lung cancer (including age at 

onset), previous other cancer diagnoses, history of respiratory conditions (chronic 
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obstructive pulmonary disease, bronchitis, emphysema and pneumonia), and 

workplace asbestos exposure (Cassidy et al., 2008).  The US PLCO model 

(Tammemägi et al., 2011) includes age, education, race, BMI, history of respiratory 

conditions, and a personal or family history of lung cancer in addition to smoking 

history.  When a PLCO risk threshold was applied retrospectively to the NLST cohort, it 

was shown that 8.8% fewer participants would have been screened, yet 12.4% more 

cancers could have been detected (Tammemägi et al., 2014).  More recently, risk 

modelling (absolute % risk of lung cancer death) was applied to ever smokers aged 50-

80 years from the chest X-ray cohorts of the PLCO and NLST trials, as well as a 

representative US general population sample from the National Health Interview 

Survey (NHIS) (Katki, Kovalchik, Berg, Cheung, & Chaturvedi, 2016).  These analyses 

included those who would not be eligible for screening using the USPSTF criteria and 

assumed the mortality benefit of the NLST trial would generalise outside the research 

context.  Nevertheless, they again suggest that individualised risk prediction would be 

superior to the USPSTF groups; further reducing lung cancer mortality, improving the 

NNS and decreasing the false positive rate.   
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Table 3.1  Outcomes by risk quintile for NLST participants in the LDCT screening arm.  From: Kovalchik et al (2013) 

NOTE: % totals may not sum to 100 due to rounding; *% of positive results 

 

 

 

 

 

N Participants Lung cancer cases Lung cancer deaths Positive result False positive result NNS 

Risk quintile  Total  Early stage Total  Prevented Total Total*  Per prevented 
death 

 

ALL 26604 (100%) 1083 530 (48.9%) 354 88 (24.9%) 10151 9484 (93.4%) 108 302 

Q1: 0.15-0.55% 5276 (19.8%) 71 40 (56.3%) 20 1 (5.0%) 1699 1648 (97.0%) 1648 5276 

Q2: 0.56-0.84% 5310 (20.0%) 105 59 (56.2%) 35 10 (28.6%) 1879 1806 (96.1%) 181 531 

Q3: 0.85-1.23% 5396 (20.3%) 182 84 (46.2%) 45 13 (28.9%) 2024 1911 (94.4%) 147 415 

Q4: 1.24-2.00% 5314 (20.0%) 263 132 (50.2%) 73 31 (42.5%) 2123 1973 (92.9%) 64 171 

Q5: >2.00% 5308 (20.0%) 462 215 (46.5%) 181 33 (18.2%) 2426 2146 (88.5%) 65 161 

Figure 3.4 Cumulative % of deaths prevented in the NLST 
LDCT arm.  From: Kovalchik et al (2013) 

Figure 3.5 Cumulative NNS in the NLST LDCT arm.  From: 
Kovalchik et al (2013) 
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3.5 Problems with, and inequalities in, LDCT screening 

participation 

The recruitment methods used by RCTs of lung cancer screening have varied.  Most 

trials (DANTE, ITALUNG, NELSON, NLST, and UKLS) used a population-based 

mailing strategy (Infante et al., 2008; Lopes Pegna et al., 2009; Marcus, Lenz, 

Sammons, Black, & Garg, 2012; McRonald et al., 2014; van Iersel et al., 2007): risk 

assessment questionnaires were sent to all adults in the eligible age range who were 

required to return these before being invited to participate and giving consent to be 

randomised.  Trials have also approached potential participants via their GP or family 

physician (DANTE and DEPISCAN) (Blanchon et al., 2007; Infante et al., 2008), 

advertised via the mass media (DLCST, NELSON and NLST) (Marcus et al., 2012; 

Pedersen et al., 2009; van Iersel et al., 2007) or attempted to engage participants 

through community outreach activities (NLST and UKLS) (Marcus et al., 2012; 

McRonald et al., 2014).  However, recruitment proved to be extremely difficult 

regardless of the approach used.  Among those trials able to report uptake figures, 

enrolment rates were extremely low at <4.7% of all those invited in the target age 

range.   

Crucially, inequalities in uptake have been observed.  Across Europe and the US, 

participation has been biased toward those at lower risk; favouring former smokers and 

higher SEP groups.  Compared with an eligible population cohort of former and current 

smokers (from the US Tobacco Use Supplement), fewer NLST participants had a low 

level of education (6% vs. 21%) or were current smokers (48% vs. 57%) (National Lung 

Screening Trial Research Team et al., 2010).  Participants in the DLCST were also 

found to be of a higher SEP than a comparable population sample of smokers 

(Hestbech et al., 2011), as were NELSON trial participants compared with non-

responders, who were also more frequently current smokers with higher self-rated 

health (Yousaf-Khan et al., 2015).  Similarly, the positive response rate to the first 

UKLS invitation decreased with increasing deprivation (see Table 3.2), and was higher 
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among former smokers than current smokers, although interest did not reach 40% in 

any group (see Figure 3.6) (McRonald et al., 2014).  Subsequent clinic attendance led 

to further attrition among lower SEP groups who attended in lower numbers despite 

their increased risk of lung cancer (see Table 3.2) (McRonald et al., 2014).   

This is important because high risk candidates are overrepresented in lower SEP 

groups where rates of smoking are highest and risk of lung cancer amplified (see 

Section 2.1).  For example, in an analysis of UK primary care records, lung cancer was 

associated with lower SEP independent of smoking history (Iyen-Omofoman, Tata, 

Baldwin, Smith, & Hubbard, 2013).  In UKLS, the proportion of participants achieving a 

high score on the LLP risk prediction model increased with socioeconomic deprivation 

from 8% to 18%, from the least to most deprived Index of Multiple Deprivation (IMD) 

quintile6 (see Table 3.2) (McRonald et al., 2014). 

A paradox in participation therefore exists for lung cancer screening: low SEP and 

smoking status are associated with both higher lung cancer risk and with non-

participation.  Without adequate engagement from high risk and hard-to-reach groups, 

a national lung cancer screening programme has potential to exacerbate existing 

inequalities in lung cancer mortality.  It also threatens to reduce the effectiveness of 

screening, because the risk-benefit ratio improves with increasing risk (see Section 

3.4).    

 

 

 

 

 

 

 

                                                
6
 The Index of Multiple Deprivation is an English area-level measure of relative deprivation, based on 

seven domains: income, education, health and disability, crime, housing and living environment. 
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Table 3.2 Positive response rate to first invitation, high LLP risk score and clinic 
attendance for UKLS by IMD quintile.  Adapted from: McRonald et al (2014) 

 

 

 

 
Figure 3.6 Positive response rate to first UKLS invitation overall, by smoking 
status and by IMD quintile. From: McRonald et al (2014) 
 

IMD quintile 
(deprivation) 

Positive response 
(% overall) 

High LLP risk 
(% positive responders) 

Clinic attendance 
(% of high risk) 

Q1:  
most deprived 

 
19.6 

 
17.7 

 
43.4 

Q2:  
above average 

 
24.8 

 
13.3 

 
45.1 

Q3:  
average 

 
26.6 

 
12.5 

 
52.7 

Q4:  
below average 

 
30.6 

 
10.2 

 
57.3 

Q5:  
least deprived 

 
34.2 

 
8.0 

 
60.3 
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3.6 Psychosocial and cognitive factors implicated in early 

detection behaviour 

Little is known about why lung cancer screening uptake is lower among high risk and 

hard-to-reach groups or how informed participation might be improved.  In a recent 

review of the different aspects of lung cancer screening implementation, recruitment of 

the hard-to-reach was the only aspect coded red (using a traffic light system) due to the 

lack of available evidence (Field et al., 2016).  Given this dearth of research, useful 

insight might be drawn from related studies of early detection behaviour.  

Unfortunately, socioeconomic and smoking-related biases in uptake are not unique to 

lung cancer screening but persist across existing screening programmes for breast 

(Moser, Patnick, & Beral, 2009), cervical (Webb, Richardson, & Pickles, 2004), and 

colorectal (von Wagner et al., 2011a) cancer (Bryan, Westmaas, Alcaraz, & Jemal, 

2014; Byrne et al., 2010; Hama et al., 2016; Vander Weg, Howren, & Cai, 2012).  

Smokers are also more likely to delay presenting to their GP with symptoms of lung 

cancer than non-smokers (Friedemann Smith, Whitaker, Winstanley, & Wardle, 2016).  

Previous literature has implicated psychosocial and cognitive factors as determinants 

which are importantly, potentially amenable to intervention.  Hereon, this chapter will 

describe relevant factors drawn from this research, and synthesise these findings with 

the available evidence for lung cancer screening specifically. 

3.6.1 Perceived risk 

Perceived risk is an integral construct to most theoretical models that predict the 

adoption of protective health behaviours (e.g. Protection Motivation Theory (Rogers, 

1975), Extended Parallel Process Model (Witte, 1992)).  These models subdivide 

perceived risk into three dimensions: perceived likelihood, perceived 

susceptibility/vulnerability, and perceived severity (Brewer et al., 2007).  With reference 

to lung cancer, perceived likelihood is an individual’s perception of the probability that 

they will develop lung cancer, perceived susceptibility is an individual’s perception of 

their vulnerability to getting lung cancer, and perceived severity refers to an individual’s 
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perception of the harm lung cancer would cause them if they were to develop it.  In 

addition to these dimensions, it is important to distinguish between absolute 

perceptions of personal risk and relative perceptions of risk (i.e. risk compared with a 

particular sub-group), as well as the conditions on which the risk perception depends 

(e.g. time period, context, and the uptake, continuation or cessation of a particular 

behaviour).    

Smokers’ perceived risk of lung cancer has been studied extensively; mostly in the 

context of smoking cessation and cancer prevention.  Tobacco smoking is a well-

publicised risk factor for lung cancer as evidenced by high rates of awareness (94%) 

among the UK public generally (Simon et al., 2012), albeit lower (84%) among 

socioeconomically deprived communities (Siahpush, McNeill, Hammond, & Fong, 

2006).  The weight of evidence suggests that most smokers acknowledge smoking is a 

risk factor for lung cancer, and agree that their relative risk is increased compared with 

never smokers (Sach & Whynes, 2009; Sutton, 1999).  However, some smokers have 

been shown to underestimate their relative risk compared with other smokers 

(unrealistic optimism), which has been associated with misconceptions about smoking-

related risk, compensatory health beliefs (e.g. that exercise can compensate for 

smoking risk) (Peretti-Watel et al., 2007; Weinstein, Marcus, & Moser, 2005) and lower 

intentions to quit (Dillard, McCaul, & Klein, 2006).   

The reasons why some smokers are unrealistically optimistic about their risk of lung 

cancer are likely to be complex.  One possible explanation is that denial of risk is a 

cognitive coping strategy used by smokers to reconcile the knowledge that they are 

persisting with a behaviour that could give them lung cancer.  Festinger’s (1957) theory 

of cognitive dissonance posits that conflicting attitudes and behaviour cause an 

unpleasant state of psychological tension, termed cognitive dissonance.  Individuals 

are motivated to resolve this tension, and do so by either changing their behaviour or 

their beliefs, following the path of least resistance.  Therefore, if unable or unwilling to 

quit, some smokers may underestimate their risk or compare it favourably with other 
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smokers in order to relieve this cognitive dissonance, preserve their ego, and reduce 

anxiety about lung cancer risk.  In support, there is longitudinal evidence that smokers’ 

agreement with risk-minimising beliefs fluctuates with changes in smoking status 

(Fotuhi et al., 2013), and that feeling unwilling or unable to quit is associated with risk-

minimising beliefs (Jarvis, Wardle, Waller, & Owen, 2003).  Furthermore, compared 

with former smokers, current smokers may engage in a shallower level of cognitive 

processing when contemplating their level of risk.  Qualitative research has observed 

nuanced differences between the ways current and former smokers describe and 

explain their perceived risk of lung cancer.  The responses of current smokers tend to 

be vague and ambiguous, whereas those of former smokers are relatively more 

definitive; which could suggest cognitive avoidance although this is entirely speculative 

(Park et al., 2014).  In addition, an analysis of the factor structure of risk perceptions of 

NLST participants found that relative and absolute risk perceptions constituted the 

same component for former smokers, yet were distinct for current smokers (Kaufman 

et al., 2015).  The authors suggest that perceptions of high absolute risk are easier to 

accept if relative perceived risk is lower, and therefore that smokers lower their relative 

risk perceptions to reduce cognitive dissonance (Kaufman et al., 2015).   

Altogether, this evidence suggests that some smokers may be reluctant to fully and 

consciously comprehend their level of risk; engaging in avoidant cognitive strategies.  

This is important because these smokers may avoid situations that provoke conscious 

acknowledgement of lung cancer risk, such as screening.  They may also show 

confirmation bias (Kahneman, 2011) in the attention they pay to information about lung 

cancer screening, selectively attending to information which supports non-attendance.  

Indeed, there is evidence that individuals employ defensive processing when a 

personally relevant and threatening health message is communicated, especially if that 

message promotes fear; engaging in blunting, avoidance or counterarguments 

(liberman & Chaiken, 1992).  Much of this work has shown that smokers direct 

attention away from threatening anti-tobacco messages (Kessels, Ruiter, & Jansma, 
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2010), although it is largely experimental and so may lack ecological validity.  

Nonetheless, on this basis, it is possible to speculate that early detection campaigns 

seeking to engage smokers may find that direct attempts to increase perceptions of 

lung cancer risk are counterproductive for individuals in denial about their risk.   

The evidence is variable for the association between perceived risk and participation in 

screening for cancer types other than lung.  A meta-analysis of breast screening did 

find a small yet consistent association between attendance and perceived risk 

(Katapodi, Lee, Facione, & Dodd, 2004), but there is no consensus within the literature 

on colorectal and cervical cancer screening (Vernon, 1999).  Indeed, targeting risk 

perceptions for colorectal cancer screening was shown to be an ineffective strategy for 

improving uptake in one randomised trial (Weinberg et al., 2014).  However, the effect 

on risk perceptions was not measured and the intervention concerned genetic risk 

within an average risk population, which could have different implications to one 

emphasising a behavioural risk like smoking among a high risk group as in lung cancer 

screening.  In another randomised trial, written information on risk of colorectal cancer 

screening was mailed to participants in an attempt to reduce comparative optimism and 

risk perceptions were subsequently measured using a questionnaire (Robb, Campbell, 

Evans, Miles, & Wardle, 2008).  Contrary to the aim, the findings suggested that this 

information may have acted to polarise risk perceptions further, and there was no 

association with screening interest.  

The preliminary evidence to-date for lung cancer screening suggests that current 

smokers who participate in lung cancer screening trials seem to be aware that they are 

at high risk of lung cancer and show no sign of optimistic bias (Park et al., 2009; 

Schnoll et al., 2002; van den Bergh, Essink-Bot, van Klaveren, & de Koning, 2009).  In 

the NLST study, which used a comprehensive measure of personal and comparative 

risk perceptions, it appeared to be former rather than current smokers who 

underestimated their risk of lung cancer (Park et al., 2009, 2014).  Smokers’ high risk 

perceptions were associated with higher cigarette consumption, the presence of a 
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smoking-related illness, and increased worry about lung cancer.  In addition, both 

current and former smokers were found to overestimate the prevalence of lung cancer 

among smokers.  If higher perceived risk characterises smokers participating in the 

lung screening studies, this could suggest that perceived risk motivates screening 

attendance among smokers, and perceived risk has been associated with screening 

interest (Cataldo, 2016; Hahn et al., 2006; Schnoll et al., 2003; Young & Hopkins, 

2012).  Indeed, the association between perceived risk and lung cancer screening 

participation was tested during a telephone-based questionnaire, in which smokers and 

former smokers who anticipated agreeing to genetic testing were more likely to think 

they would undergo lung cancer screening if the test showed they were at high or very 

high risk of lung cancer (Young & Hopkins, 2012).  However, these results are likely to 

be of very limited generalisability given the hypothetical nature of the study.   

Nevertheless, NLST participants did not implicate risk in their decision to participate in 

screening (Park et al., 2014) and just 1.6% of UKLS non-participants (N=748) reported 

low perceived risk among their reasons for declining screening (Ali et al., 2015).  In 

interpreting the validity of these results, it is difficult to know to what extent an individual 

can be aware of the role that perceived risk plays in their decision-making.  The way 

one feels about their risk could affect decision-making through autonomous processes 

as opposed to deliberative processes, outside of conscious awareness (Evans & 

Stanovich, 2013).  Indeed, among non-participants in the UKLS trial, a higher affective 

risk perception (concern about personal risk of lung cancer) actually predicted a lower 

likelihood of being screened (Ali et al., 2015), although the opposite was true of non-

participants in the NELSON trial (van den Bergh et al., 2009).  This discrepancy may 

be due to the difference in measures used.  The UKLS measure asked how concerned 

individuals were about their risk of lung cancer whereas the NELSON study asked how 

high they felt their risk of getting lung cancer was.  Nevertheless, it is possible that 

while perceived risk may be a necessary condition of screening participation, how an 

individual feels about their risk could be instrumental in determining whether perceived 
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risk is a motivating or de-motivating factor.  This indicates that affective responses to 

both lung cancer risk and the prospect of lung cancer screening may be important.   

3.6.2 Cancer fear and worry 

Fear is a complex construct with different affective, cognitive and physiological 

components (Vrinten, van Jaarsveld, Waller, von Wagner, & Wardle, 2014).  The terms 

fear and worry have been used interchangeably in the cancer literature.  While 

inextricably linked, they are conceptually distinct (Vrinten et al., 2014), but there is little 

consensus regarding their operationalisation or measurement (Hay, Buckley, & Ostroff, 

2005).  Nevertheless, fear can be defined as a negative affective response to a health 

threat characterised by physiological arousal (Witte, 1992).  Worry can be defined as a 

cognitive and affective state that tends to be specific to the health threat, and that is 

characterised by intrusive or avoidant thoughts or feelings (Hay et al., 2005).   

Despite improvements in prognosis and treatment, cancer remains one of the most 

feared diseases across Europe and the US (Cancer Research UK, 2011; Eisinger et 

al., 1994).  In a large community sample of older UK adults (n=13,351; aged 55-64 

years), 59% reported that they feared cancer more than any other disease (Vrinten et 

al., 2014) and in a separate survey, lung was found to be the second and third most 

feared cancer by men and women respectively (Cancer Research UK, 2011).  In 

particular, women and individuals with a lower level of education have been shown to 

report higher levels of cancer fear; independent of general anxiety and self-rated health 

(Vrinten et al., 2014).  Levels of cancer worry appear to be somewhat lower among the 

general population compared with cancer fear, but are also increased among 

individuals of a lower SEP (Byrne et al., 2008; Wardle, McCaffery, Nadel, & Atkin, 

2004).  In addition, there is some evidence that levels of cancer worry are increased 

among individuals at high risk of the disease or who have a family history of cancer, but 

the picture is mixed, with many studies showing no association or only a mild increase 

(Andersen, Smith, Meischke, Bowen, & Urban, 2003; Hay et al., 2005).  This 

inconsistency in findings may be partly attributable to the heterogeneity in the way in 
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which cancer worry has been operationalised and measured (Consedine, Magai, 

Krivoshekova, Ryzewicz, & Neugut, 2004; Hay et al., 2005).  For instance, some 

measures evaluate specific dimensions of cancer worry such as avoidance or intrusive 

thoughts (e.g. the Revised Impact of Events Scale: Horowitz, Wilner, & Alvarez, 1979) 

whereas others assess individuals’ perceptions of their level of worry and to what 

extent it disrupts their daily functioning more broadly (e.g. the Breast Cancer Worry 

scale (Lerman et al., 1991)).   

Affective appraisals of threat such as fear are included in theoretical models of 

protective health behaviour (e.g. Protection Motivation Theory (Rogers, 1975), 

Extended Parallel Process Model (Witte, 1992)) as factors that have potential to 

motivate or obstruct engagement with protective health behaviours.  Indeed, data 

suggest that the relationship between cancer fear, worry, and screening participation is 

far from straightforward.  As previously discussed, variability in the measurement and 

definition of cancer fear and worry is likely to help explain the complexity of these 

findings.  The terms are used interchangeably and different measures have been 

associated with different screening outcomes (Hay et al., 2005), leaving the field 

fragmented and difficult to decipher.   

Nonetheless, a meta-analysis of breast cancer screening literature showed that cancer 

worry had a consistent small effect on increased uptake (Hay, McCaul, & Magnan, 

2006), although high levels of cancer worry were uncommon among participants in the 

included studies.  Preliminary data from two studies with samples which were 

representative of the full spectrum of cancer fear, instead suggest a curvilinear 

association where moderate levels of fear seem to motivate cancer screening 

participation, and low and high levels serve as a deterrent (Andersen et al., 2003; 

Champion et al., 2004).  On the basis of this limited evidence, it may be possible to 

speculate that low levels of fear or worry could promote inactivity, whereas high levels 

might lead to avoidance.  Indeed, in a prospective study of colorectal cancer screening 

participation, worry was found to deter uptake when at a level that caused physiological 
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discomfort (Vrinten, Waller, von Wagner, & Wardle, 2015).  Furthermore, fear has been 

more commonly associated with avoidance of cancer screening (e.g. Austin, Ahmad, 

McNally, & Stewart, 2002; Donato et al., 1991), and worry with attendance (e.g. 

(Consedine, Magai, & Neugut, 2004; Schwartz, Taylor, & Willard, 2003), and it has 

been argued that this is because measures of cancer worry capture a lower intensity of 

cancer fear (Consedine, Adjei, Ramirez, & McKiernan, 2008).   

High levels of cancer fear or worry also have the potential to adversely influence 

receptivity to information about lung cancer screening (Case, South, Andrews, & Allard, 

2005; Vrinten et al., 2015).  In support, a cross-sectional questionnaire study of older 

adults (n=1,442) showed fear to be correlated with avoidance of cancer information 

(Miles, Voorwinden, Chapman, & Wardle, 2008) and a meta-analysis of experimental 

studies found that threatening health messages designed to increase fear led to 

defensive processing when the ability to control the threat was perceived as low (Witte 

& Allen, 2000).  Dual-process models of information processing posit that this 

defensive processing results from the engagement of autonomous, affect-driven 

responses that compromise an individual’s ability to weigh up information more 

deliberatively and ‘rationally’ (Evans & Stanovich, 2013).   

Therefore, the intensity of cancer fear and worry seem to be integral to determining the 

direction of the effect on screening participation; something which has been observed 

in the context of prompt symptomatic presentation (Dubayova et al., 2010).  

Furthermore, specifying the source of fear and worry also appears to help disentangle 

their effects on screening uptake.  Consedine and colleagues (2004) distinguish three 

sources: i) the screening process, ii) outcomes of screening (i.e. diagnosis, treatment), 

and iii) generalised non-specific cancer fear.  Generalised fear of cancer appears to be 

positively associated with screening uptake (Hay et al., 2005), whereas fear of 

diagnosis (Subramanian, Klosterman, Amonkar, & Hunt, 2004), treatment, or the test 

procedure (Consedine et al., 2008) have been associated with avoidance (Consedine 

et al., 2004).   
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With specific regard to the literature on lung cancer screening so far, the same dual 

role of cancer fear and worry may exist.  Some studies have found lung cancer worry is 

positively associated with screening interest (Schnoll et al., 2003) and participation 

(Taylor et al., 2007).  Indeed, levels of lung cancer worry among NLST participants 

were high; especially among current compared with former smokers (Park et al., 2009).  

On the other hand, fear has also been implicated in non-participation (Patel et al., 

2012); again, especially among smokers (Ali et al., 2015).  A mixed-methods study of 

UKLS non-participants found that smokers were more likely to report emotional barriers 

such as fear and avoidance than practical obstacles in response to an open and 

unprompted free-text question asking why they declined to participate.  Overall 

however, practical barriers were reported substantially more frequently than emotional 

barriers (47% vs. 18%, respectively) and interestingly, difficulties with travel were more 

commonly reported by the three more affluent quintiles compared with the most 

deprived quintile (Ali et al., 2015).   

The identification of more specific fears has begun to offer some clue as to the 

conditions under which fear or worry might motivate or deter high risk individuals from 

attending lung cancer screening.  Concerns about the process of having a CT scan 

(Cataldo, 2016; Jonnalagadda et al., 2012), radiation exposure (Jonnalagadda et al., 

2012; Tanner, Egede, Shamblin, Gebregziabher, & Silvestri, 2013), and a lung cancer 

diagnosis (Delmerico, Hyland, Celestino, Reid, & Cummings, 2014) have each been 

associated with lower screening intentions.  For example, in a US survey of current and 

former smokers (n=2011), 33% of current smokers and 13% of former smokers who 

were unwilling to be screened reported that they were afraid of knowing whether they 

had lung cancer (Delmerico et al., 2014).  Perceiving lung cancer screening as an 

opportunity for reassurance or peace of mind has been reported to motivate 

participation among long-term smokers worried about lung cancer (Carter-Harris, Pham 

Ceppa, Hanna, & Rawl, 2015).  Therefore, expectations of diagnosis and the screening 
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outcome could be key to explaining whether fear facilitates or impedes lung cancer 

screening participation.   

An important difference between the literature on lung cancer screening and screening 

for other cancer types, is that the populations examined for lung cancer screening are 

always, and usually knowingly, at high risk of the disease.  Furthermore, lung cancer is 

a disease explained predominantly by a behavioural and stigmatised (see Section 

3.6.4) risk factor.  These factors are unlikely to operate in isolation and may influence 

the frequency, intensity and type of fear high risk individuals have about lung cancer, 

and subsequently the size of its role in explaining smokers’ non-participation.   

3.6.3 Attitudes towards, and beliefs about, cancer and cancer screening 

An individual’s beliefs about cancer and the efficacy of screening could play a role in 

their motivation to take part in cancer screening, and are central components to 

theoretical models of health behaviour.  For example, Leventhal’s (2003) Self-

Regulation Model of Illness Cognition and Behaviour posits that cognitive 

representations of an illness influence subsequent health behaviour.  This includes 

beliefs about the cause of the illness (e.g. preventable or pre-determined risk), its 

timeline (e.g. acute, chronic), the extent to which it can be controlled or cured (e.g. that 

early detection can improve survival), and its physical, social or emotional 

consequences.   

Negative experiences of cancer within socioeconomically deprived communities are 

more frequent due to the disproportionate burden of cancer incidence and mortality, 

and research suggests negative beliefs about cancer are also more prevalent.  The 

predominant focus of this work has been on cancer fatalism.  Fatalistic beliefs about 

cancer risk and outcomes (i.e. that cancer is neither preventable nor curable) are more 

common among lower SEP groups (Niederdeppe & Gurmankin Levy, 2007), and 

importantly, appear to be instrumental in an individual’s decision to delay symptomatic 

presentation (Beeken et al., 2011) or decline an offer of cancer screening (Espinosa de 
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los Monteros & Gallo, 2011; Miles, Rainbow, & von Wagner, 2011; Subramanian et al., 

2004; Wardle et al., 2004).   

Lower SEP individuals have also been shown to evaluate cancer screening more 

negatively; perceiving a lower likelihood of benefit.  In a cross-sectional study of older 

adults (n=6,383; aged 55-64 years) these beliefs were associated with lower interest in 

colorectal cancer screening, independent of self-rated health, stress and social 

support, and despite higher perceptions of risk (Wardle et al., 2004).  In the same 

study, the personal consequences of a cancer diagnosis also appeared to be perceived 

more negatively by lower SEP groups (Wardle et al., 2004).  A more recent cross-

sectional study of slightly younger adults (n=964; aged 45-59 years) also showed that 

individuals with lower levels of numeracy held more negative attitudes towards 

colorectal cancer screening and processed the information that accompanied the 

screening offer more defensively, and that these factors helped to explain their lower 

intentions to participate (Smith et al., 2014).  However, the survey response rate for this 

study was low (22%) and even more so among lower SEP individuals, which does 

reduce the representativeness of these findings (Smith et al., 2014).  Furthermore, 

while negative beliefs have been the predominant focus of psychosocial research 

investigating the socioeconomic gradient in cancer screening participation, there is 

some evidence to suggest that rather than being solely negative about cancer, lower 

SEP individuals may be more ambivalent.  A qualitative study of attitudes towards 

cancer with adults (n=30) suggested that the public’s views towards cancer are often 

mixed (Robb, Simon, Miles, & Wardle, 2014), and a cross-sectional population-based 

study of older UK adults (n=6965; aged >50 years) found that lower SEP individuals 

had a higher likelihood of agreeing with both positive and negative beliefs about cancer 

(Quaife et al., 2015).  

With regards to lung cancer screening, studies show that contrary to low uptake, many 

individuals at high risk of lung cancer are very positive about the prospect of lung 

cancer screening.  A telephone survey of 2001 US adults aged >40 years (Silvestri, 
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Nietert, Zoller, Carter, & Bradford, 2007) found that overall, willingness to be screened 

for lung cancer was high (83%), as did a smaller online survey (Cataldo, 2016) of older 

smokers (77%).  High willingness has also been observed in clinical samples of high 

risk individuals, including COPD patients (Pallin et al., 2012), patients enrolled in 

cardiovascular rehabilitation (Flynn, Peters, & Morgan, 2013), veterans attending for 

outpatient treatment (Tanner et al., 2013), and patients enrolled in a smoking cessation 

programme (Hahn et al., 2006).  These samples however, are of those already 

engaged in clinical care, and so perhaps not representative of those disengaged with 

the idea of lung cancer screening (i.e. lower SEP smokers).   

Fewer studies have been carried out away from the clinical context, but these have 

begun to suggest that attitudinal factors could deter participation in lung cancer 

screening, as just described for other cancer types, albeit data based mainly on 

screening intentions and from the US.  In a cross-sectional, web-based survey of older 

smokers (n=338; aged >55 years), believing that early detection of lung cancer leads to 

a better prognosis was associated with higher intentions to be screened (Cataldo, 

2016), and in a study of ethnic minority participants (n=108; aged 55-74 years), 

fatalistic beliefs about lung cancer were associated with diminished intentions 

(Jonnalagadda et al., 2012).  Regardless of smoking status or SEP, beliefs about early 

stage lung cancer appear to be negative.  A US survey of adults (n= 2001; aged >40 

years) found that only 55% believed the prognosis for lung cancer was good (Silvestri 

et al., 2007) and a French survey indicated that early stage survival is underestimated 

(Mazieres et al., 2015).  However, current smokers appear to be especially negative, 

consistent with their lower participation.  In the same US survey, current smokers were 

most pessimistic about the prognosis for early stage lung cancer and less willing to 

undergo surgical treatment for a screen-detected cancer than former smokers (51% vs. 

63%, respectively).  The applicability of these data is somewhat limited by the 

hypothetical nature of the treatment offer, as the acceptability of treatment could be re-

evaluated when facing a cancer diagnosis.  Furthermore, findings could be different in 
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countries with a publically-funded health system like the UK National Health Service 

(NHS).  Indeed, smokers’ willingness to have LDCT screening decreased when the 

hypothetical cost of screening was increased.  Nevertheless, the trends in these data 

suggest attitudes could be important for explaining smoking-related disparities in 

interest in lung cancer screening. 

Studies of individuals declining lung cancer screening offered in the trial context also 

point toward attitudinal deterrents; although the response rate in this group (of all those 

initially invited) is usually less than 10%.  Non-participants in the NELSON trial (N=97) 

commonly perceived screening as too much effort (van den Bergh et al., 2009), and a 

qualitative study of COPD patients (n=24) declining participation in the UK Lung-

SEARCH trial found fatalistic beliefs about lung cancer and the perception of being too 

old to benefit helped to explain reluctance to participate (Patel et al., 2012).   

3.6.4 Stigmatisation of lung cancer and smoking 

The prevalence of smoking has fallen steeply in the UK since the 1950s, when 80% of 

men and 40% of women smoked (Peto et al., 2000).  Awareness of its causal role in 

lung cancer and therefore the preventability of the disease, as well as the tobacco 

industry’s rhetoric that smoking is a rational choice (Balbach, Smith, & Malone, 2006), 

have led to a shift in public attitudes.  Smokers have reported feeling marginalised for 

their behaviour; internalising feelings of guilt, dejection and self-blame (Evans-Polce, 

Castaldelli-Maia, Schomerus, & Evans-Lacko, 2015), or feeling they must conceal their 

smoking from health care professionals (Curry, Richardson, Xiao, & Niaura, 2013).  

Lung cancer attracts greater stigma than any other cancer due to the perception that it 

is self-inflicted through an individual’s ‘choice’ to smoke.  In a population-based study 

of UK women, 70% attributed at least some blame to lung cancer patients (Marlow et 

al., 2010).  Stigma can be defined as a socially and culturally constructed phenomenon 

typified by ‘exclusion, rejection, blame or devaluation that results from experience, 

perception or reasonable anticipation of an adverse social judgement about a person or 

group’ (Crocker, Major, & Steele, 1998, pg. 280).   
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Indeed, research shows that patients with lung cancer frequently report feeling 

stigmatised and blamed for their diagnosis by others, including health care 

professionals (Cataldo & Brodsky, 2013; Chambers et al., 2012; Chapple, Ziebland, & 

McPherson, 2004; LoConte, Else-Quest, Eickhoff, Hyde, & Schiller, 2008).  One 

questionnaire study comparing breast, prostate and lung cancer patients (n=172) found 

that lung cancer patients were more likely to engage in self-blame and that this was 

associated with depression and poorer psychological adjustment (Else-Quest, 

LoConte, Schiller, & Hyde, 2009).  A causal role could not be implicated as the data 

were cross-sectional, but another cross-sectional study (Cataldo & Brodsky, 2013) and 

a prospective, longitudinal study (Milbury, Badr, & Carmack, 2012) have also found the 

same association, both for the patient and their partners.  There is also some evidence 

from an interview study carried out with lung cancer patients (n=45) that this stigma is 

felt regardless of whether the patient has ever smoked (Chapple et al., 2004), although 

the prevalence of perceived stigma among never smokers is yet to be determined.  

Furthermore, a cross-cutting limitation of this research is that the patient samples have 

commonly been recruited though support groups and so may not be representative of 

the wider lung cancer patient population. 

Perceived stigmatisation may also have the potential to adversely affect early diagnosis 

of lung cancer by causing smokers to delay presenting to their doctor with potential 

symptoms.  Qualitative studies of patients with lung cancer have found that the 

anticipation of stigma is reported as a reason for delaying symptomatic help-seeking 

(Carter-Harris, Hermann, Schreiber, Weaver, & Rawl, 2014; Tod, Craven, & Allmark, 

2008).  For instance, one interview study with patients (n=20) and GPs (n=10) found 

patients to report perceived blame as a deterrent to presentation, as well as feeling 

pressure to stop smoking before going to the doctor with their symptom (Scott et al., 

2015).  Patients also described how the disclosure of their symptoms, and later their 

disease, inevitably led to unwelcome questioning about their smoking history.  More 

specifically, concern has been expressed that treatment for lung cancer might be 
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withheld from smokers (Tod & Joanne, 2010), and that less medical research and 

funding is invested in treatment compared with other cancers due to the culture of 

blame (Scott et al., 2015).  There have been published debates in the UK on 

withholding surgical treatment more generally from smokers as a cost-reducing 

measure (Glantz, 2007; Peters, 2007).  A qualitative study (n=39) which included 

health care professionals, found that they also expressed concern about the perception 

of withheld treatment and the negative effect it might have for their patients (Tod & 

Joanne, 2010).   

However, while the implication of perceived stigma in delayed presentation is a fairly 

consistent finding across the qualitative literature in this field, it should be noted that the 

data available are retrospective, given the pragmatic difficulties in prospectively 

investigating symptom presentation.  They are therefore subject to recall bias and it is 

difficult to determine the extent of the role perceived stigma might play in deterring 

prompt help-seeking. Furthermore, there are only limited qualitative data (n=10) to 

suggest that health professionals express greater sympathy toward never smokers 

diagnosed with lung cancer compared with current smokers (Scott et al., 2015), and no 

direct data available to discern whether some health professionals do actually 

stigmatise smokers as is perceived by patients. 

Nevertheless, it is possible that any adverse implications of perceived stigma for 

symptom presentation might also apply to lung cancer screening participation, and 

there is emerging evidence to support this from the US.  A qualitative study of long-

term smokers found that perceived stigma was perceived as a barrier to attending 

screening (Carter-Harris et al., 2015).  In particular, disapproval was expected from 

younger health professionals who were perceived to be less likely to understand that 

smoking had once been a normative behaviour.  Furthermore, perceived stigma 

appeared to foster perceptions of conspiracy.  Some participants were sceptical of the 

government’s intentions; suspicious that lung cancer screening would not actually 
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improve survival and that the LDCT technology may be a scam (Carter-Harris et al., 

2015). 

3.6.5 Knowledge of cancer screening 

In order to make an informed decision about participating in lung cancer screening, an 

individual is required to understand complex information about the benefits and risks.  

Communicating risk and overdiagnosis is inherently challenging, with one study in 

breast cancer screening demonstrating that the public have difficulty comprehending 

this information (Waller, Douglas, Whitaker, & Wardle, 2013).  This is complicated by 

scientific uncertainty about the estimates of risks, the fast-moving development of 

evidence, the application of population-based risk to individuals, the medical history of 

individual patients and new medical terminology (Davis, Mark, Marin, & Parker, 2002). 

Difficulties communicating screening probabilities to a lay audience are exacerbated by 

low levels of numeracy, which may increase the likelihood that such information is 

misinterpreted or disregarded.  Ambiguity of information has been associated with 

confusion, suspicion and risk aversion among individuals with low levels of numeracy 

(Han et al., 2011; Politi, Han, & Col, 2007).  Furthermore, perceiving information as 

effortful to read (low cognitive ease) has been associated with negative appraisal of the 

information content (Kahneman, 2011).  Lower health literacy further compromises 

comprehension; associated with lower engagement with cancer screening information, 

increased effort required to read such information, poorer comprehension, and 

disinterest in health information leaflets more generally (Shaw, Ibrahim, Reid, Ussher, 

& Rowlands, 2009; Smith et al., 2012; von Wagner, Semmler, Good, & Wardle, 2009b).  

This may be exacerbated by the introduction of new screening and anatomical 

terminology for which individuals may have little prior knowledge to provide context for 

understanding (Davis et al., 2002).  Indeed, research has shown that individuals with 

lower health literacy are less able to understand concepts used in early detection and 

cancer control messages (Davis et al., 2001; Lindau et al., 2002). 
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Both literacy and numeracy skills are positively associated with SEP.  Individuals 

working in manual occupations or who have fewer educational qualifications have 

lower levels of numeracy (Department for Business Innovation and Skills, 2012), and 

almost a third of adults in blue collar occupations in the UK are classified as 

functionally illiterate (Department for Business Innovation and Skills, 2012).  

Importantly, low knowledge of cancer and early detection is associated with non-

participation in screening for colorectal (Vernon, 1997) and lung (van den Bergh et al., 

2009) cancer.  For example, a lack of understanding that screening is for asymptomatic 

disease appears to deter participation in colorectal cancer screening among individuals 

without symptoms (Ioannou, Chapko, & Dominitz, 2003; Robb, Miles, & Wardle, 2007).  

Indeed, non-participants in the NELSON trial had lower levels of knowledge about lung 

cancer screening (64%) than participants (99%) (van den Bergh et al., 2009).  It is 

essential that information on cancer screening, and indeed the cancer control agenda 

more widely, is delivered in a format that is universally accessible for individuals with all 

levels of literacy and numeracy to reduce uninformed non-participation.   

3.6.6 Consideration of future health  

Taking part in cancer screening, demands that the individual withstands any of the 

short-term inconvenient, effortful or unpleasant aspects of the screening test, and 

confronts the possibility of a cancer diagnosis earlier.  It therefore requires some 

consideration of future health, and sufficient motivation to plan and prioritise screening.  

Willingness to invest in the short-term for long-term gain has been conceptualised more 

broadly as consideration of future consequences (CFC) or a future time orientation 

(Zimbardo & Boyd, 2014).  Those low in CFC or who have a present time orientation, 

have a tendency to engage in behaviours that deliver short-term rather than long-term 

gain.   

Low CFC and present time orientation have been associated with lower SEP (Guthrie, 

Butler, & Ward, 2009), and current smoking status (Adams, 2009; Peretti-Watel, 

L’Haridon, & Seror, 2013).  This may partly be explained by more pessimistic 
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expectations for future health.  Both objective and perceived life expectancy are lower 

among individuals from socioeconomically deprived backgrounds (Mackenbach et al., 

2008) and lower perceived life expectancy has been associated with current smoking 

and other unhealthy behaviours, independent of self-rated health (Wardle & Steptoe, 

2003).  If the likelihood of mortality benefit is perceived as low or uncertain, the effort 

expended to participate in cancer screening may seem less worthwhile.  Indeed, in an 

interview study investigating non-participation in colorectal cancer screening, 

socioeconomically deprived individuals who had declined taking part in screening 

reasoned that they were too old to benefit (McCaffery et al., 2001).   

No mediation studies have examined whether these constructs are determinants of 

socioeconomic or smoking-related disparities in cancer screening participation but 

there is evidence they might reduce participation from the wider cancer screening 

literature.  In one study (n=211; aged 45-59 years), participants low in CFC were less 

tolerant of the practical demands of a home-based colorectal cancer screening test (the 

Faecal Occult blood test or FOBT).  As the amount of procedural detail and demand 

were incrementally increased, intentions to take part in colorectal cancer screening 

decreased among those scoring low on CFC (von Wagner, Good, Smith, & Wardle, 

2012).  Similarly, present time orientation has been associated with endorsing more 

barriers to participating in breast cancer screening (Lukwago et al., 2003).  Potentially 

then, low CFC may reduce screening participation by lowering the effort an individual is 

prepared to make to overcome the practical barriers to cancer screening. 

 

3.7 Summary 

LDCT screening for lung cancer offers a promising early detection strategy for reducing 

lung cancer mortality and the case for implementation is building in the UK.  However, 

there are risks associated with screening, and achieving an optimal risk-benefit ratio 

depends on attracting individuals who are at high risk.  High risk candidates are 

overrepresented among socioeconomically deprived communities where smoking is 
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more prevalent.  Paradoxically though, fewer smokers and individuals of a lower SEP 

have taken part in lung cancer screening offered in the trial context, compared with 

former smokers and those from more affluent backgrounds.  Few studies have 

investigated the reasons for smoking-related and socioeconomic biases in lung cancer 

screening specifically, or attempted to disentangle the role of smoking and SEP.  

Nevertheless, the early evidence implicates potential psychosocial and cognitive 

factors, as does the wider literature on inequalities in uptake of screening for other 

cancer types, and smokers’ delayed symptomatic presentation for lung cancer.  As 

psychosocial and cognitive deterrents appear to be a cross-cutting theme, this is an 

important avenue for investigating the lung cancer screening participation paradox. 
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CHAPTER 4 

Study 1: Smokers’ beliefs about cancer and early detection 

within the UK general population
7
 

 

4.0 Introduction 

Smoking is not only the key risk factor for lung cancer but has also been linked to 

cancer risk at multiple sites, including the colon, rectum, and uterine cervix; and 

evidence is emerging for a role in breast cancer (Secretan et al., 2009).  Smoking-

related biases in participation are also observed across all cancer screening 

programmes.  In comparison with their non-smoking counterparts, fewer smokers take 

part in cervical, breast or colorectal cancer screening, and among those who have ever 

been screened, smokers are less likely to meet current recommendations (i.e. 

frequency of participation), independent of socioeconomic position (SEP) (Bryan et al., 

2014; Byrne et al., 2010; Fredman et al., 1999; Hama et al., 2016; Sutton et al., 2000; 

Vander Weg et al., 2012).  Smokers also delay longer before presenting to their 

General Practitioner (GP) with symptoms of lung cancer (Corner et al., 2006), 

particularly those who have been lifelong smokers, have chronic illnesses, or live 

alone.  As with screening, there is some indication in the literature that this delay in 

help-seeking extends to cancer types other than lung (Hansen, Olesen, Sørensen, 

Sokolowski, & Søndergaard, 2008; Innos et al., 2013), and even to primary care and 

health services more widely (Beckie & Beckstead, 2010; Dalton, Bottle, Okoro, Majeed, 

& Millett, 2011; Hayton et al., 2013; Kannan & Veazie, 2014). 

Smokers’ lack of engagement with early detection despite their increased risk therefore 

appears to be a pervasive problem across cancer types, and something important to 

understand, given that it may exacerbate their poorer cancer outcomes more widely, 

and reduce opportunities for supported smoking cessation.  It is also a useful starting 

                                                
7
 A version of this chapter has been published in the British Journal of Cancer (Appendix 1) 
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point from which to explore smokers’ disengagement with lung cancer screening.  The 

effect seems to be independent of sociodemographic characteristics (Byrne et al., 

2010; Vander Weg et al., 2012), but there could be differences in beliefs about cancer 

which dampen smokers’ expectations of early detection and undermine their motivation 

to take part (von Wagner, Good, Whitaker, & Wardle, 2011b).  To date, research has 

focused predominantly on understanding smokers’ delayed symptom presentation for 

lung cancer (as discussed in Chapter 3).  Just two studies have examined smokers’ 

beliefs about screening programmes for other cancer types.  These find smokers are 

less likely to believe mammograms provide peace of mind, a sense of control over 

health, or are necessary in the absence of symptoms or a family history (Messina, 

Kabat, & Lane, 2002).  They also perceived cervical cancer screening as less important 

and useful than non-smokers (Marteau, Hankins, & Collins, 2002).   

Fatalistic attitudes (the belief that cancer is neither preventable nor survivable) appear 

to be more common in smokers (Niederdeppe & Gurmankin Levy, 2007), and are 

reported more frequently by cancer patients who continue smoking after their diagnosis 

than by those who quit (McBride & Ostroff, 2003; Schnoll et al., 2002), as well as by 

individuals who decline the offer of lung cancer screening (Patel et al., 2012). However, 

because fatalism is associated with both deprivation and smoking, it is unclear whether 

fatalistic perceptions are better explained by socioeconomic circumstances or smoking 

status.   

4.0.1 Aim 

There have been no large-scale quantitative studies examining smokers’ beliefs about 

cancer and early detection more generally.  This study aimed to compare current 

smokers’ beliefs about cancer, early diagnosis, and help-seeking for symptoms with 

those of former and never smokers using data from a large population-based survey. 
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4.1 Methods 

Cross-sectional data were collected in 2011 as part of Module Two of the International 

Cancer Benchmarking Partnership (ICBP). Adults aged >50 years from six countries 

(United Kingdom, Australia, Canada, Denmark, Sweden, and Norway) were surveyed 

to provide an international comparison of awareness and beliefs about cancer (Forbes 

et al., 2013).  The present secondary analyses focus on the UK data concerning beliefs 

about cancer outcomes, early detection, and barriers to help-seeking. 

Random probability sampling methods were used to select households from electronic 

directories of ‘landline’ telephone numbers.  Before dialing, the last two digits of each 

telephone number were replaced with two random digits, to include non-listed 

numbers.  When multiple adults from the same household were eligible for telephone 

interview (aged >50 years), the ‘Rizzo’ method was used to randomly select one 

person to take part (Rizzo, 2004).  For households with two eligible adults, one was 

chosen at random, and for households with three or more eligible adults, the adult with 

the next birthday was chosen. 

4.1.1 Awareness and Beliefs about Cancer (ABC) measure 

The ABC measure (Simon et al., 2012) was completed during computer-assisted 

telephone interviews during which the order of items was rotated to reduce response 

bias.  Beliefs about cancer outcomes and early detection were assessed with six 

positively- and negatively-phrased items: (i) ‘A cancer diagnosis is a death sentence’; 

(ii) ‘I would not want to know if I have cancer’; (iii) ‘These days, many people with 

cancer can expect to continue with normal activities and responsibilities’; (iv) ‘Cancer 

can often be cured’; (v) ‘Going to the doctor as quickly as possible after noticing a 

symptom of cancer could increase the chances of surviving’; (vi) ‘Most cancer 

treatment is worse than the cancer itself’.  Response options were ‘strongly agree’, 

‘tend to agree’, ‘tend to disagree’, and ‘strongly disagree’; with ‘don’t know’ responses 
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also recorded.  For most analyses, responses were dichotomised as ‘strongly 

agree/tend to agree’ vs ‘strongly disagree/tend to disagree/don’t know’.   

Four items assessed perceived barriers to help-seeking for a symptom the person 

thought could be serious: (i) ‘I would be worried about what the doctor might find’, (ii) ‘I 

would be worried about wasting the doctor’s time’, (iii) ‘I would be too embarrassed’, 

and (iv) ‘I am too busy to make time to go to the doctor’.  Interviewers explained; 

‘Sometimes people put off going to the doctor even when they have a symptom they 

think might be serious.  These are some of the reasons people give for delaying.  

Could you say if any of these might put you off going to the doctor?’  Responses were 

dichotomised for analysis (‘yes often/sometimes’ vs. ‘no/don’t know’). 

Smoking status was categorised as current, former, or never, on the basis of 

respondents’ answers to two questions.  ‘Do you smoke at all these days, either 

cigarettes, including hand-rolled ones, pipes or cigars?’ was used to classify current 

smokers, and ‘Have you ever smoked either cigarettes, including hand-rolled ones, 

pipes or cigars?’ was used to identify former smokers.  Those answering ‘no’ to both 

questions were considered never smokers. 

Demographic characteristics included: age, gender, ethnicity (white vs. other ethnicity), 

marital status (married/cohabiting vs. single/divorced/separated/widowed), highest level 

of education (left school age <15 years, CSEs/O’levels/equivalent, A’levels/further 

education/equivalent, university degree), and the home country within the United 

Kingdom (England, Wales, Northern Ireland).  As a measure of health status, 

participants were asked, ‘In general, would you say your health is…?’ following which 

they could choose, ‘very good’, ‘good’, ‘fair’, ‘poor’, or ‘very poor’.  For analyses, 

responses were coded as ‘very good/good’ vs. ‘fair’ vs. ‘very poor/poor’.  Experience of 

cancer, either personally or in close others, was assessed and coded as ‘yes’ (self, 

close other or both) vs. ‘no’ for the present analyses. 
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4.1.2 Reliability and validity of the ABC measure 

Overall, the ABC measure was found to have acceptable psychometric properties 

across the larger international sample surveyed (Simon et al., 2012).  When tested as 

aggregate scores, the test-retest reliability for the cancer belief and help-seeking 

barrier items was good (>60%), as were the intra-class correlations (r=0.61 and r=0.62, 

respectively).  However, their internal reliability was poor (cronbach’s α values were 

0.49 and 0.52) due to low inter-item correlations (0.2-0.4).  This can be explained at 

least partly by the distinct content of each item.  For example, while feeling 

embarrassed and being too busy are both potential barriers to help-seeking, they are 

different types of barrier (i.e. one emotional and one practical) and so agreement with 

one would not necessarily predict agreement with the other.  When considered 

individually, items had good content (>78%) and discriminant validity.   

4.1.3 Analyses 

ABC items were treated as single item measures in analyses to investigate whether 

there are nuanced differences in smokers’ beliefs.  To adjust for the increased type one 

error rate introduced by multiple testing, the significance level was reduced (p<.01). 

First, univariate chi-square analyses were used to investigate associations between 

smoking status and the endorsement of each of the belief and help-seeking barrier 

items.  Multivariable logistic regression modeling was used to explore the 

independence of these associations.  Models were run predicting the odds of a positive 

response to each belief or barrier item by smoking status, and adjusting for age, sex, 

marital status, ethnicity, region, highest level of education, self-rated health, and cancer 

experience. The reference group was those who did not agree (i.e., answered 

‘disagree’, ‘no’ or ‘don’t know’).  Don’t know responses were included in the reference 

group because they were so frequent (16%) for the treatment belief item.  For the other 

five belief items, ‘don’t know’ responses were relatively uncommon (ranging from 0.5% 

to 4.3%) but the ‘don’t know’ responses were included in the reference group across all 
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analyses for consistency.  Therefore, sensitivity analyses were repeated for the belief 

items excluding cases answering ‘don’t know’ on any of the belief items (n=5138) and 

the findings remained the same. These were not carried out for the barrier items, 

because ‘don’t know’ responses were infrequent (<0.3%). Refused responses were 

minimal across all the belief and barrier items (<0.3%) and were excluded from the 

analyses. 

Further univariate chi-square analyses were conducted to examine the impact of 

education on the association between smoking status and the endorsement of each 

barrier and belief item.  For these analyses, each smoking group was subdivided into 

four educational groups: (i) finished school aged <15 years, (ii) CSEs, O’levels or 

equivalent, (iii) A’levels or further education, and (iv) university degree. 

 

4.2 Results 

4.2.1 Response rate 

Interviewers contacted 24,231 households in England, Wales and Northern Ireland, 

identifying 10,977 adults eligible for interview (aged >50 years). A total of 6965 adults 

completed the full interview.  The absolute response rate was not calculated because  

there was a large proportion of households for which eligibility was uknown.  Instead, 

the overall response rate was estimated to be 19.5% taking account of non-respondent 

eligibility for those households, which could not be contacted or assessed for eligibility.  

These estimates were based on the proportion of eligible households for which 

eligibility was assessed (AAPOR Response Rate 3 conventions: The American 

Association of Public Opinion Research, 2011).  The minimum response rate was 

estimated to be 10.5% if it is assumed that all the households that could not be 

assessed for eligibility were eligible.  As this assumption is unlikely to be inaccurate, it 

is probable that this response rate will be an under-estimation.  Further details on 

response rates are available in the main ICBP report (Forbes et al., 2013). 
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4.2.2 Sample characteristics 

Table 4.1 presents the demographic characteristics of the sample by smoking status. 

Current smokers comprised 15% of the overall sample, former smokers 39%, and 

never smokers 46%. In comparison with never or former smokers, current smokers 

were younger, less likely to be married, less educated, and rated their health as poorer, 

which mirrors the characteristics of smokers in the general population (Office for 

National Statistics, 2013b). 
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Table 4.1 Characteristics of the sample by smoking status 

 NOTE: N and % totals may not sum due to missing data 

 

 

 

 

 

%(n)  
All 

(n=6965) 

Never 
smokers 
(n=3179) 

Current 
smokers 
(n=1047) 

Former 
smokers 
(n=2736) 

Gender 
    Male 
    Female 

 
37.8 (2635) 
62.2 (4330) 

 
30.4 (968) 

69.6 (2211) 

 
39.5 (414) 
60.5 (633) 

 
45.7 (1251) 
54.3 (1485) 

Age 
    50-59 
    60-69 
    70+ 

 
33.5 (2333) 
36.2 (2519) 
29.4 (2048) 

 
36.6 (1159) 
33.9 (1073) 
29.5 (936) 

 
42.0 (440) 
38.5 (403) 
19.5 (204) 

 
27.3 (746) 

38.7 (1058) 
33.9 (1073) 

Marital status 
    Married/Cohabiting 
    Single/Divorced/   
    Separated/Widowed 

 
54.4 (3787) 
45.1 (3144) 

 
56.9 (1799) 
43.1 (1364) 

 
46.2 (481) 
53.8 (561) 

 
55.3 (1505) 
44.7 (1218) 

Ethnicity 
    White 
    Not White 

 
98.1 (6930) 
1.7 (117) 

 
97.8 (3101) 

2.2 (70) 

 
98.9 (1033) 

1.1 (11) 

 
98.7 (2693) 

1.3 (36) 

Education Level 
    Left school aged <15 
    CSEs/O’levels 
    A’levels/further 
    University degree 

 
30.7 (2140) 
20.9 (1453) 
23.4 (1631) 
22.5 (1569) 

 
26.3 (814) 
22.4 (694) 
24.5 (760) 
26.8 (830) 

 
40.8 (412) 
19.4 (196) 
23.8 (241) 
16.0 (162) 

 
34.1 (913) 
21.0 (563) 
23.4 (628) 
21.5 (577) 

Health Status 
    Good 
    Fair 
    Poor 

 
69.9 (4869) 
21.8 (1521) 
8.0 (555) 

 
76.0 (2411) 
18.8 (596) 
5.2 (165) 

 
59.2 (619) 
27.5 (288) 
13.3 (139) 

 
67.4 (1837) 
23.4 (637) 
9.2 (250) 

Region 
    England 
    Wales 
    Northern Ireland 

 
33.9 (2360) 
33.0 (2298) 
33.1 (2307) 

 
32.0 (1016) 
31.6 (1004) 
36.5 (1159) 

 
30.7 (321) 
37.1 (388) 
32.3 (338) 

 
37.3 (1020) 
33.1 (906) 
29.6 (810) 

Cancer Experience 
    None 
    Self  
    Someone close 
    Both 
    Yes, but rather not say 

 
19.7 (1370) 
7.1 (497) 

66.8 (4656) 
5.9 (412) 
0.2 (15) 

 
19.4 (618) 
7.1 (225) 

68.0 (2161) 
5.3 (168) 
0.2 (7) 

 
21.9 (229) 
4.9 (51) 

68.0 (711) 
5.0 (52) 
0.3 (3) 

 
19.6 (535) 
8.1 (221) 

65.2 (1782) 
7.0 (192) 
0.2 (5) 
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4.2.3 Beliefs about cancer outcomes and early detection 

For four of the six cancer beliefs, current smokers were more negative about cancer 

outcomes and early detection than former or never smokers (see Table 4.2).  The 

absolute difference in agreement by smoking status was largest for the belief that a 

‘cancer diagnosis is a death sentence’, with 34% of current smokers agreeing, 

compared with 24% of never or former smokers.  More current smokers also agreed 

that ‘I would not want to know if I have cancer’ (18% vs. 11% of both non-smoking 

groups).  Fewer current smokers agreed that ‘many people with cancer can expect to 

continue with normal activities and responsibilities’ than never or former smokers (82% 

vs. 90% and 88%, respectively), or that ‘cancer can often be cured’ (87% vs. 91% and 

90%).  These associations remained significant in multivariable analyses adjusting for 

demographics, self-rated health and cancer experience, with significantly different odds 

of agreement in current smokers compared with never smokers for the belief that 

cancer is a death sentence (OR=1.55; 95% CI: 1.32–1.82), that cancer can often be 

cured (OR=0.73, 0.58–0.92), that they would not want to know if they have cancer 

(OR=1.44; 95% CI: 1.17–1.78) and the ability to continue with normal activities 

following a cancer diagnosis (OR=0.54; 95% CI: 0.44–0.67).   

Smoking status did not affect the odds of believing that ‘going to the doctor quickly 

could increase the chances of surviving’, which was endorsed almost unanimously 

(>97%).  It was also not related to agreeing that ‘most cancer treatment is worse than 

the cancer’.  Strikingly, the responses of former smokers largely resembled those of 

never smokers across all the domains, with the absolute difference in agreement never 

exceeding 2.3%. 

Unadjusted analyses of belief endorsement by smoking status and highest level of 

education showed that current smokers with the lowest level of education consistently 

reported the most negative responses (see Table 4.3).  The largest absolute 

differences in agreement were observed for the ‘death sentence’ (41% agreed vs. 18% 

of never smokers with the highest level of education), ‘not want to know’ (23% vs. 7%), 
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‘continue as normal’ (78% vs. 94%) and ‘often cured’ (83% vs. 93%) beliefs.  Former 

and never smokers with the lowest level of education answered all items similarly 

(difference in agreement <1.7%).  Former and never smokers from the highest 

educational group were the most positive about each of the beliefs.   
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 Table 4.2 Frequencies and multivariable logistic regression models* predicting agreement (strongly/tend to) with each cancer belief item 
 

NOTE: OR = odds ratio, 95% CI = 95% confidence interval; * adjusted for gender, age, marital status, ethnicity, region, education, self-rated health 
and cancer experience; reference outcome is those answering disagree (strongly/tend to) or don’t know; a χ², p <.01, b χ², p <.001 

 

 

  

 Never 
smokers 

(reference) 

 
Current smokers 

 
Former smokers 

 Agree 
%(n) 

OR Agree 
%(n) 

OR 95% CI Sig. Agree 
%(n) 

OR 95% CI Sig. 

 
A diagnosis of cancer is a death sentence b  
     

 
23.5 
(746) 

 
1.00 

 
33.7 
(352) 

 
1.55 

 
1.32-1.82 

 
<.001 

 
23.9 
(651) 

 
1.03 

 
0.91-1.17 

 
.660 

 
I would not want to know if I have cancer b 
     

 
11.3 
(359) 

 
1.00 

 
18.0 
(188) 

 
1.44 

 
1.17-1.78 

 
.001 

 
11.4 
(311) 

 
0.93 

 
0.78-1.11 

 
.410 

 
These days, many people with cancer can expect to 
continue with normal activities and responsibilities b      

 
90.4 

(2867) 

 
1.00 

 
81.5 
(853) 

 
0.54 

 
0.44-0.67 

 
<.001 

 
88.1 

(2406) 

 
0.87 

 
0.73-1.04 

 
.129 

 
Cancer can often be cured a 
     

 
90.6 

(2878) 

 
1.00 

 
86.8 
(908) 

 
0.73 

 
0.58-0.92 

 
.008 

 
89.8 

(2454) 

 
0.95 

 
0.79-1.14 

 
.593 

 
Going to the doctor as quickly as possible after 
noticing a symptom of cancer could increase the 
chances of surviving     

 
97.9 

(3113) 

 
1.00 

 
97.0 

(1016) 

 
0.66 

 
0.41-1.06 

 
.084 

 
98.5 

(2695) 

 
1.38 

 
0.91-2.11 

 
.134 

 
Most cancer treatment is worse than the cancer itself 
     

 
50.9 

(1614) 

 
1.00 

 
53.5 
(558) 

 
0.99 

 
0.85-1.15 

 
.926 

 
49.4 

(1348) 

 
0.96 

 
0.86-1.07 

 
.962 



 

 
 

1
0

3
 

Table 4.3 Frequencies and chi-square analyses for agreement with each cancer belief by smoking status and highest level of education 
 

NOTE: Ed 1 = finished school aged <15 years; Ed 2 = CSEs, O’levels or equivalent; Ed 3 = A’levels or further education; Ed 4 = degree; a χ², p <.01,  
b χ², p <.001 

 
Agree %(n) 

 
Never smokers  

 
Current smokers 

 
Former smokers 

 Ed 1 
(low) 

Ed 2 Ed 3 Ed 4 
(high) 

Ed 1 
(low) 

Ed 2 Ed 3 Ed 4 
(high) 

Ed 1 
(low) 

Ed 2 Ed 3 Ed 4 
(high) 

 
A diagnosis of cancer is a death sentence a 

     

 
28.8 
(234) 

 
27.2 
(188) 

 
19.0 
(144) 

 
18.3 
(152) 

 

41.1 
(169) 

 

34.7 
(68) 

 

25.1 
(60) 

 

27.3 
(44) 

 
29.6 
(270) 

 
24.7 
(139) 

 
18.7 
(117) 

 
19.6 
(112) 

             

I would not want to know if I have cancer b 

     
17.1 
(139) 

12.2 
(85) 

8.6 
(65) 

6.5 
(54) 

23.4 
(96) 

16.8 
(33) 

12.0 
(29) 

9.9 
(16) 

18.3 
(167) 

9.6 
(54) 

7.2 
(45) 

6.9 
(40) 

 
These days, many people with cancer can 
expect to continue with normal activities and 
responsibilities b     

 

84.4 
(686) 

 

91.1 
(632) 

 

92.1 
(697) 

 

94.2 
(781) 

 

77.7 
(320) 

 

84.7 
(166) 

 

83.8 
(202) 

 

83.3 
(135) 

 

85.9 
(783) 

 

88.5 
(498) 

 

88.7 
(556) 

 

91.5 
(525) 

 
Cancer can often be cured b 
     

 
87.0 
(708) 

 
90.6 
(628) 

 
92.9 
(704) 

 
93.1 
(773) 

 
83.0 
(341) 

 
90.3 
(177) 

 
89.2 
(215) 

 
90.7 
(147) 

 
88.7 
(810) 

 
90.9 
(512) 

 
90.4 
(567) 

 
90.1 
(517) 

 
Going to the doctor as quickly as possible after 
noticing a symptom of cancer could increase the 
chances of surviving b     

 
97.1 
(790) 

 
97.8 
(679) 

 
98.4 
(748) 

 
99.2 
(823) 

 
95.4 
(393) 

 
98.5 
(193) 

 
97.1 
(234) 

 
99.4 
(161) 

 
97.7 
(892) 

 
99.5 
(560) 

 
98.7 
(620) 

 
98.8 
(570) 

 
Most cancer treatment is worse than the cancer 
itself b 
     

 
59.2 
(481) 

 
54.6 
(377) 

 
52.0 
(394) 

 
39.0 
(323) 

 
61.2 
(251) 

 
52.6 
(103) 

 
48.5 
(117) 

 
40.6 
(65) 

 
58.6 
(534) 

 
51.3 
(287) 

 
47.8 
(300) 

 
34.6 
(199) 
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4.2.4 Barriers to help-seeking 

Current smokers were more likely to say that being ‘worried about what the doctor 

might find’ could put them off going to the doctor: 36% vs. 28% of former/never 

smokers (see Table 4.4).  In the multivariate analyses, this association was 

independent of demographic characteristics, self-rated health and cancer experience, 

with current smokers’ odds of agreement significantly increased compared with never 

smokers (OR=1.25; 95% CI: 1.07–1.47).  Former smokers were less likely than never 

smokers to think that being ‘too embarrassed’ would deter them from help-seeking 

(OR=0.81; 95% CI: 0.69–0.93, respectively), although the absolute differences in 

agreement were small (3%).  Otherwise, there were marginal differences between 

groups in the likelihood of endorsing the other two barrier items concerning being too 

busy and worry about wasting the doctor’s time, with former smokers generally 

expressing the lowest levels of agreement. 

In unadjusted analyses of the association between smoking status and barrier 

endorsement by highest level of education specifically, current smokers with the lowest 

level of education most frequently perceived ‘worry about what the doctor might find’ to 

be a deterrent of prompt symptom presentation (40%, p<.001; see Table 4.5).  For 

embarrassment, more current and never smokers from the two lowest education 

groups thought this would be a barrier, compared with all other groups (p<.001).  

Across smoking groups, being too busy was most commonly endorsed as a barrier by 

those with the highest level of education (most often by current smokers; p<.001).  

Worry about wasting the doctor’s time was more frequently reported by those with the 

two lowest levels of education (most often by current smokers), but there was no 

statistically significant association.  
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Table 4.4 Frequencies and multivariable logistic regression models* predicting answering yes (often/sometimes) to each barrier to help-
seeking item 
  

NOTE: OR = odds ratio, 95% CI = 95% confidence interval; * adjusted for gender, age, marital status, ethnicity, region, education, self-rated health 
and cancer experience; reference outcome is those answering no or don’t know; a χ², p <.01, b χ², p <.001 
 

 

 

 

 Never smokers 
(reference) 

 
Current smokers 

 
Former smokers 

 Yes 
%(n) 

OR Yes 
%(n) 

OR 95% CI Sig. Yes 
%(n) 

OR 95% CI Sig. 

 
I would be worried about what the doctor might find  b 
     

 
28.1 
(894) 

 
1.00 

 
35.6 
(372) 

 
1.25 

 
1.07-1.47 

 
.005 

 
27.8 
(760) 

 
1.01 

 
0.90-1.14 

 
.833 

 
I would be worried about wasting the doctor’s time 
     

 
33.2 

(1056) 

 
1.00 

 
34.9 
(365) 

 
1.00 

 
0.86-1.17 

 
.987 

 
33.3 
(912) 

 
1.06 

 
0.94-1.19 

 
.332 

 
I would be too embarrassed b 
     

 
17.8 
(567) 

 
1.00 

 
17.1 
(179) 

 
0.79 

 
0.65-0.97 

 
.022 

 
14.1 
(387) 

 
0.81 

 
0.69-0.93 

 
.004 

 
I am too busy to make time to go to the doctor     
 

 
23.4 
(744) 

 
1.00 

 
21.4 
(224) 

 
0.91 

 
0.76-1.10 

 
.336 

 
20.3 
(556) 

 
0.99 

 
0.87-1.13 

 
.884 
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Table 4.5 Frequencies and chi-square analyses for agreement with each barrier to help-seeking by smoking status and highest level of 
education 
 

NOTE: Ed 1 = finished school aged <15 years; Ed 2 = CSEs, O’levels or equivalent; Ed 3 = A’levels or further education; Ed 4 = degree; a χ², p <.01,  
b χ², p <.001 
 

 

 

 
Yes %(n) 

 
Never smokers  

 
Current smokers 

 
Former smokers 

 Ed 1 
(low) 

Ed 2 Ed 3 Ed 4 
(high) 

Ed 1 
(low) 

Ed 2 Ed 3 Ed 4 
(high) 

Ed 1 
(low) 

Ed 2 Ed 3 Ed 4 
(high) 

 
I would be worried about what the doctor might 
find b 

     

 
32.8 
(267) 

 
31.7 
(220) 

 
25.4 
(193) 

 
23.0 
(191) 

 
39.7 
(163) 

 
37.8 
(74) 

 
30.7 
(74) 

 
27.8 
(45) 

 
31.0 
(283) 

 
29.7 
(167) 

 
25.6 
(161) 

 
23.9 
(138) 

             

I would be worried about wasting the doctor’s 
time  

     

33.7 
(274) 

32.7 
(227) 

31.6 
(240) 

34.3 
(285) 

38.1 
(157) 

41.3 
(81) 

29.9 
(72) 

29.0 
(72) 

35.8 
(327) 

36.8 
(207) 

30.3 
(190) 

31.0 
(179) 

 
I would be too embarrassed b     
 

 
19.8 
(161) 

 
19.9 
(138) 

 
15.8 
(120) 

 
16.3 
(135) 

 
20.4 
(84) 

 
18.4 
(36) 

 
12.9 
(31) 

 
12.3 
(20) 

 
15.9 
(145) 

 
15.6 
(88) 

 
13.7 
(86) 

 
11.3 
(65) 

 
I am too busy to make time to go to the doctor b 
     

 
14.4 
(117) 

 
22.2 
(154) 

 
24.1 
(183) 

 
33.3 
(276) 

 
14.8 
(61) 

 
28.6 
(56) 

 
22.0 
(53) 

 
30.4 
(49) 

 
15.9 
(145) 

 
21.3 
(120) 

 
20.1 
(126) 

 
27.0 
(156) 
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4.3 Discussion 

This is the first population-based study to explore smokers’ beliefs about outcomes and 

early detection for cancer in general, with the aim of shedding light on why fewer 

smokers participate in early detection across a range of cancer types (Bryan et al., 

2014; Byrne et al., 2010; Hama et al., 2016; Innos et al., 2013; Smith et al., 2009; 

Vander Weg et al., 2012).  Smokers held more negative perceptions of cancer 

outcomes, independent of demographic characteristics, self-rated health, and cancer 

experience.  In comparison with non-smokers, they were more likely to believe cancer 

is a death sentence, saw less chance of cure, and were less likely to believe that 

normal activities can be continued after a cancer diagnosis.  They were also less likely 

to want to know if they have cancer, although they were no less likely to agree with the 

early detection principle that prompt presentation increases the chance of survival. 

These findings suggest that the fatalism about lung cancer which has been observed 

among smokers (Kerr, Watson, Tolson, Lough, & Brown, 2006; McBride & Ostroff, 

2003; Schnoll et al., 2002; Tod et al., 2008) may be part of a more generalised 

negative view of cancer outcomes in the ‘well’ smoking population.  This could help to 

explain their poorer participation in early detection because fatalistic beliefs have been 

shown to deter prompt symptomatic presentation (Beeken et al., 2011) and cancer 

screening (Espinosa de los Monteros & Gallo, 2011; Miles et al., 2011).  Indeed, 

knowing one’s diagnosis might appear to be of little value if the outcome is assumed to 

be invariably negative, and more smokers in this sample agreed that they would prefer 

to remain oblivious if they had cancer.   

The origins of smokers’ greater negativity are unclear.  It may derive partly from their 

experience of the disease in their friends and family; although smokers in the present 

sample did not report greater cancer experience than former or never smokers.  

Smokers tend to have worse health, be of a lower SEP and know more smokers; all 

factors which increase the likelihood of witnessing poorer cancer outcomes in their 

social network.  Although analyses controlled for education, self-rated health, and 
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experience of cancer, more sensitive measures of the type and quality of cancer 

experience (i.e. positive or negative), as well as details of current health problems, 

would help to further explore the viability of this explanation.  However, the fact that 

current smokers were more negative than both former and never smokers militates 

against this explanation, as former smokers are likely to have similar experiential 

influences given that they were, of course, once smokers themselves. 

Alternatively, this negativity might come from being dependent upon tobacco and 

persisting with a behaviour known to be the most widely recognised cancer risk.  This 

could foster a sense of pessimism over the extent to which health can be controlled; 

which fits with data showing smokers are less likely to see mammography as an 

opportunity to exercise control over their health (Messina et al., 2002) or think cervical 

cancer screening useful (Marteau et al., 2002).  In this context, resigning one’s health 

to fate may be a coping strategy used to manage uncertainty over the future health 

consequences of smoking (Keeley, Wright, & Condit, 2009); particularly older smokers 

who are likely to have accrued a significant smoking history and may fear that the 

damage is already done.  In other words, both fatalistic and avoidant beliefs could help 

to relieve the cognitive dissonance experienced from knowing that smoking could 

cause cancer, but feeling powerless to quit (Festinger, 1957).  Having been unable to 

change their behaviour in the past, they change their beliefs (Fotuhi et al., 2013; 

Gibbons, Eggleston, & Benthin, 1997).  It will therefore be important to investigate the 

role addiction might play in fostering negative cancer beliefs. 

While current smoking was associated with more negative beliefs independent of 

education, this effect was exaggerated in smokers with the lowest level of education.  

For example, 41% agreed cancer is a death sentence compared with 35% of current 

smokers with the second lowest level of education and 18% of never smokers with the 

highest level of education.  Like smoking, low SEP predicts both negative cancer 

beliefs and lower screening participation (Beeken et al., 2011; Espinosa de los 

Monteros & Gallo, 2011; Miles et al., 2011; Quaife et al., 2015; von Wagner et al., 
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2009a).  Therefore, these two factors appear to independently increase negative 

perceptions of cancer, which might make low SEP smokers an especially disengaged 

group; evident for lung cancer screening participation (see Chapter 3) but not studied 

for screening of other cancers.  This is important as low SEP smokers represent a 

sizeable proportion of smokers in the general population (41% in this sample), and are 

a more nicotine-dependent group (Siahpush, McNeill, Borland, et al., 2006) who are 

less likely to be able to quit (Kotz & West, 2009).  Further work is needed to 

disentangle the effect that smoking and SEP have on cancer beliefs using measures of 

nicotine dependence. 

The finding that former smokers’ beliefs were more like never smokers than current 

smokers is interesting, and consistent with US data on attitudes towards lung cancer 

screening specifically (Silvestri et al., 2007).  Together, they suggest that negativity 

about cancer is not a stable characteristic of those who take up smoking, but is instead 

conditional on current behaviour.  In support, longitudinal data suggest that smokers’ 

tendency to agree with risk-minimising health beliefs varies with quit attempts (Fotuhi et 

al., 2013).  It is possible that successfully quitting smoking fosters a greater sense of 

optimism and control over health, perhaps by relieving the helplessness and cognitive 

dissonance former smokers may have felt when smoking.  Another possible 

explanation is that for those who continue to smoke into older adulthood, smoking is a 

more entrenched behaviour and possibly regarded as a positive part of their identity, 

and as such they hold different beliefs about health than those who have quit (Jarvis et 

al., 2003; Tombor, Shahab, Brown, & West, 2013).  Indeed, there is some evidence of 

more global differences in smokers’ attitudes, such as a tendency to be present-time 

oriented (i.e. live for the day without considering future health consequences: Peretti-

Watel et al., 2013) and to perceive chance as the main determinant of their health 

(chance locus of health control: Wardle & Steptoe, 2003).  Nevertheless, these results 

suggest smokers’ negative beliefs about cancer specifically could be modifiable and 

indicate that helping smokers to quit may not only reduce health risks directly but also 
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indirectly increase utilisation of preventive or early detection opportunities.  Future 

research should use a longitudinal design to observe the transition in beliefs during 

changes in smoking status. 

At odds with their otherwise negative outlook, smokers were equally as likely as non-

smokers to agree that timely symptomatic presentation increases the chances of 

survival; a belief endorsed by virtually the entire sample.  It is possible that while they 

acknowledge early detection in principle can save lives, negative expectations of 

cancer outcomes and a high perceived likelihood of a personally bad outcome, govern 

early detection behaviour.  In support, one study (Sach & Whynes, 2009) found that at 

the same time as feeling at greater risk of cancer, smokers were less enthusiastic 

about the offer of colorectal cancer screening.  Previous studies find attitudes to cancer 

can often be mixed (Quaife et al., 2015; Robb et al., 2014) and this ambivalence may 

reflect the diversity of cancer as a disease.  Greater attitudinal ambivalence has been 

shown to reduce the likelihood that intentions will translate into behaviour (Conner & 

Armitage, 2008), and so if smokers are more ambivalent about cancer or early 

detection, they may be less likely to stick to any screening intention they might make 

(Dormandy, Hankins, & Marteau, 2006), and perhaps be more susceptible to barriers to 

attendance.  Future research would do well to determine the balance of positive and 

negative beliefs and establish which are instrumental in predicting behaviour. 

Barriers to help-seeking that concerned embarrassment or time issues (doctor’s or own 

time) differed little by smoking status.  However, many more smokers reported that 

worry about what the doctor might find would deter them.  This might imply smokers 

more commonly expect to be diagnosed with cancer, which could explain why they find 

mammography less reassuring (Messina et al., 2002).  Paradoxically, this suggests 

that smokers’ awareness and concern about their poor health and cancer risk is 

instrumental in deterring early detection.  Psychological models of protective health 

behaviour (i.e. Protection Motivation Theory (Rogers, 1975); Extended Parallel Process 

Model (Witte, 1992); Self-Regulation Model (Leventhal et al., 2003)) propose that while 
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perceived risk engages an individual in the evaluation of a health threat (i.e. cancer), it 

is the cognitive and affective appraisals of that threat that predict behaviour.  Indeed, 

perceived risk has been associated with screening participation and adherence 

(Katapodi et al., 2004; Kim et al., 2008), but fearing that screening will result in a 

cancer diagnosis is associated with lower uptake (Consedine et al., 2008; Wong et al., 

2013).  This implies that emphasising smoking as a cancer risk factor will be an 

ineffective strategy for increasing engagement unless the benefits of early detection 

and improved cancer outcomes are simultaneously (and effectively) communicated. 

These analyses benefitted from a large, non-clinical sample of older adults, for whom 

early detection messages are especially important because both age and smoking 

duration increase cancer risk.  The proportion of current smokers in the sample (15%) 

is as expected for this age group (Office for National Statistics, 2013).  However, we 

cannot assume younger smokers would hold the same beliefs, and studies of younger 

adults may help to understand smokers’ lower participation in cervical screening.  

Although the intention was to describe smokers’ beliefs about cancer outcomes 

generally, it is possible that they thought predominantly about lung cancer in their 

responses due to their greater risk of this disease.  Future studies asking questions 

across a range of different cancer types might help to answer this question.   

The use of single items and a cross-sectional design precluded comprehensive 

measurement of beliefs and their temporal stability, and the results need to be 

replicated using more complex measures.  Furthermore, although we speculate that 

negative beliefs could help to explain smokers’ lower participation in early detection, 

studies with behavioural outcomes are needed.  There are also some limitations to the 

representativeness of the sample.  Few individuals of an ethnic minority background 

were surveyed and while random probability sampling was used, the sampling frame 

was limited to ‘landline’ telephone numbers.  This meant mobile-only households were 

not represented, which are more prevalent among lower SEP groups but comprise a 

minority of households (6%) in this age range (Ofcom, 2013).   



 

112 
 

Finally, education was used as a marker of SEP, but other individual-level (e.g. 

income) or area-level (e.g. Index of Multiple Deprivation) markers could produce 

different results.  The large-scale and international administration of the survey meant 

that comparable and low burden measures had to be favoured.  Education was 

considered most appropriate for an older adult sample for whom income and 

occupation may be less valid as many may no longer be in employment. 

4.3.1 Conclusion 

This study provides preliminary evidence that smokers hold more negative and 

avoidant perceptions of cancer outcomes and symptomatic help-seeking, which could 

underlie their poorer participation in early detection across cancer types, despite their 

increased risk.  The expectation that a cancer diagnosis would inevitably be fatal could 

be a particularly important deterrent of early detection behaviours among smokers, and 

future research should investigate the cognitive and affective conditions under which 

perceived risk operates.  Further work is also needed to understand smokers’ 

perceptions of different cancer types, discover how these might relate to engagement 

with cancer screening, and investigate the origins of these beliefs and the role of 

addiction.  This research agenda could help to inform the design of interventions to 

reduce fatalism and avoidance, and ultimately increase opportunities for earlier 

diagnosis as well as smoking cessation advice and support.  

 

 

 

 

 



 

113 
 

CHAPTER 5 

Study 2: Smokers’ interest in a national lung cancer screening 

programme
8
 

 

5.0 Introduction 

Smokers’ beliefs about cancer outcomes and early detection, as suggested in the 

previous chapter (Study 1), may be characterised by greater negativity, avoidance and 

worry about diagnosis, compared with non-smokers.  As cancer is a heterogeneous 

disease, it is difficult to generalise these findings to specific cancer types (i.e. lung 

cancer), or infer whether smokers might also be more negative about the prospect of a 

lung cancer screening programme.  This chapter takes a narrower focus, examining 

smokers’ beliefs about lung cancer and lung cancer screening, within the general 

population. 

Willingness to take part in lung cancer screening has been observed in samples 

already engaged with healthcare services; including smokers enrolled in cessation 

programmes (Hahn et al., 2006), patients with chronic obstructive pulmonary disease 

(COPD) (Pallin et al., 2012), patients attending respiratory rehabilitation programmes 

(Flynn et al., 2013), family members of lung cancer patients (Sinicrope et al., 2010), 

and veteran hospital outpatients (Tanner et al., 2013).  However, in the US, surveys 

carried out away from clinical settings begin to identify a lack of interest among 

smokers, consistent with their lower participation.  One population survey (n=2001) 

found that fewer smokers, than former smokers, were willing to be screened for lung 

cancer; especially if the financial cost was increased (Silvestri et al., 2007). Smokers 

were also less likely to believe early detection of lung cancer can increase survival, or 

to think they would undergo surgery for a screen-detected cancer.  A second survey 

(n=1290) found that while overall interest in screening was high, not wanting to be 

                                                
8
 A version of this chapter is in preparation for publication. 
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diagnosed with lung cancer deterred screening participation among a very small sub-

sample of current smokers who said they would refuse screening (n=7) (Delmerico et 

al., 2014).  In an ethnically diverse sample of smokers (n=108), fatalism, concern about 

radiation, financial cost and anxiety about having a CT scan all predicted lower 

intention to be screened (Jonnalagadda et al., 2012).  More recently, an online US 

survey found that that high perceived risk, low fear of and confidence in the accuracy of 

CT scans, and the belief that early detection can improve prognosis together predicted 

agreement to a CT scan (Cataldo, 2016). 

Characteristics of the invitation could also be important for participation.  Screening 

programmes in the United Kingdom (UK) for breast, colorectal and cervical cancer 

organise invitations through central National Health Service (NHS) screening hubs.  

The literature on these programmes provides good evidence that General Practitioner 

(GP) endorsement (Hewitson, Ward, Heneghan, Halloran, & Mant, 2011) and pre-

scheduled appointments (Bevan, Rubin, Sofianopoulou, Patnick, & Rees, 2015) 

improve uptake.  Invitations to a UK lung cancer screening programme could be 

organised through primary care, because they hold the data necessary to determine 

eligibility.  However, nothing is known about the acceptability of these different 

invitation scenarios for lung cancer screening. 

In the UK, recruitment into the UK Lung Screening (UKLS) trial reflected smokers’ 

relative lack of interest (McRonald et al., 2014).  Non-participating smokers were more 

likely than former smokers to report emotional deterrents (e.g. fear and avoidance of 

lung cancer), although practical barriers were most commonly reported overall (Ali et 

al., 2015).  However, to date, there have been no population-based surveys carried out 

with the UK public to explore interest in, and the acceptability of, lung cancer screening 

offered in different invitation scenarios, nor to investigate whether smoking status 

divides opinion about survival and treatment.   
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5.0.1 Aim 

To gauge interest in an NHS lung cancer screening programme offered in different 

invitation scenarios, and explore how perceptions of screening and early detection 

might differ in relation to smoking status.   

 

5.1 Methods 

A population-based sample of adults aged 50-70 years took part in the Attitudes, 

Behaviour and Cancer UK Survey (ABACUS) in April 2015.  The ABACUS is a 

collaborative survey carried out annually by the Health Behaviour Research Centre, 

and so the 2015 survey also included measures of beliefs and screening intentions for 

other cancer types.  The age group chosen included those approaching or within the 

US Preventive Services Task Force’s (USPSTF) recommended screening age bracket 

(aged 55-80 years) (Moyer, 2014).   

The ABACUS survey was administered on a voluntary basis as a module within the 

rolling Omnibus survey, carried out by TNS Research International, and was completed 

with participants in their own homes during computer-assisted, face-to-face interviews.  

Sampling points in England were selected using stratified random location sampling 

from the 2011 Census small area statistics, the Postcode Address File and 

Government Office Regions (each point limited to one region).  These points were split 

into two geographically different segments, subdivided into wards, and then within each 

ward, groups of Census Output Areas containing at least 125 households were 

sampled.  At each sampling location, quotas were set for age, gender, children residing 

in the household and employment status.  

This study was exempt from ethical approval by the UCL Research Ethics Committee 

because it fell into the remit of research that used anonymous, non-sensitive survey 

and interview methods with participants who did not comprise a vulnerable group. 
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5.1.1 Measures 

Single-item questions were adapted from existing measures and studies, and piloted; 

first using cognitive interviews9 (n=15), and then an online pilot survey (n=391) with 

adults in the eligible age range for this study (aged 50-70 years).  A list of the final 

items used is appended (Appendix 2). 

A brief, standardised description of lung cancer screening was provided by the 

interviewer because lung cancer screening is not offered in the UK.  The interviewer 

explained: ‘A new screening test is being developed to find lung cancer at an early 

stage.  It would use a type of x-ray called a chest CT scan which would be taken in 

hospital.  The scan takes pictures of the lungs which are then checked for the early 

signs of lung cancer.’ 

5.1.1.1 Lung cancer screening intentions 

Willingness to have a lung cancer screening test was measured by asking participants 

to rate their intention to be screened following three hypothetical invitation scenarios: i) 

an invitation from a national NHS programme (‘If you were invited to have a lung 

cancer screening test as part of an NHS screening programme, would you take up the 

offer?’), ii) a GP recommendation (‘If your GP recommended you do the lung cancer 

screening test, would you take up the offer?’), and iii) an upcoming pre-scheduled 

appointment next month (‘Now imagine that you are sent a lung cancer screening 

appointment for next month.  How likely is it that you would go to have the test?’).  

These questions were adapted from the colorectal cancer screening literature, because 

there are few other published cancer screening intention items, and these items had 

been commonly used by previous research allowing for comparison (Wardle et al., 

2003).   

                                                
9
 Cognitive interviewing is a strategy used for evaluating questions for potential sources of response 

error related to the comprehensibility and validity of the items, and the decisional and recall processes 
demanded to answer them.  Techniques include encouraging respondents to ‘think aloud’ as they come 
to their answer and probing for additional information related to the respondent’s answer. 
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Response options were on a five-point scale for the first two items (‘yes definitely’, ‘yes 

probably’, ‘probably not’, ‘definitely not’, ‘not sure’) and the third item (‘very likely’, 

‘likely’, ‘unlikely’, ‘very unlikely’, ‘not sure’).  They were dichotomised for analysis as 

‘yes definitely/probably’ or ‘no probably/definitely not’ for the first two items, and ‘very 

likely/likely’ or ‘very unlikely/unlikely’.  Those answering ‘not sure’ (<3.7%) or ‘refused’ 

(<2.3%) on any one of the three items were excluded. 

5.1.1.2 Beliefs about lung cancer survival, early detection and screening 

Beliefs about survival and early detection of lung cancer were assessed using four 

items.  Two were taken from the Awareness and Beliefs about Cancer (ABC) measure 

(described in Chapter 4: Simon et al., 2012) and concerned survival from cancer and 

lung cancer generally.  Participants were asked to rate their agreement with the 

statement, ‘a diagnosis of cancer/lung cancer is a death sentence’ using a four-point 

scale dichotomised as ‘strongly/tend to agree’ vs. ‘strongly/tend to disagree’ for 

analysis.  Participants could also answer ‘don’t know’ or ‘refused’, but these responses 

were excluded from analyses.  Participants reporting that they had previously been 

diagnosed with cancer were excluded from answering these two questions in case they 

caused distress. 

The other two items were specific to early detection of lung cancer, assessing 

perceived mortality benefit and the acceptability of surgical treatment.  These were 

adapted from the US survey of lung cancer screening attitudes (Silvestri et al., 2007) to 

allow direct comparison.  Participants were asked, ‘If lung cancer is detected early, 

what is the person’s chance of surviving?’  with response options on a three-point scale 

(‘good’, ‘fair’, ‘poor’).  For analysis, response options were dichotomised as ‘good’ vs. 

‘fair/poor’, with ‘don’t know’ or ‘refused’ responses excluded.  Participants were then 

asked, ‘If the screening test found that you had early stage lung cancer, would you 

want to have the recommended surgery?’.  Response options were, ‘yes definitely’, 

‘yes probably’, ‘probably not’, ‘definitely not’, and ‘not sure’, and were coded as ‘yes 
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definitely/probably’ or ‘no probably/definitely not’ for analysis (excluding ‘not sure’ or 

‘refused’ responses). 

The acceptability of a screening programme was also assessed (‘Do you think lung 

cancer screening is a good idea?’), as well as the potential for opposition against 

screening targeted at smokers as an indicator of stigma (‘Do you think that offering 

lung cancer screening to smokers is a waste of NHS money?’).  The latter item was 

adapted from a validated cancer stigma scale (Marlow & Wardle, 2014).  Response 

options for these items were ‘yes’ or ‘no’, and ‘don’t know’ or ‘refused’ responses were 

excluded. 

5.1.1.3 Worry about lung cancer risk 

Frequency of worry about lung cancer risk was measured by asking, ‘How often do you 

worry about your chance of getting lung cancer?’, to which participants could answer 

‘never’, ‘occasionally’, ‘sometimes’, ‘often’, ‘very often’ or ‘don’t know’.  This question 

was adapted from Lerman’s Cancer Worry Scale (Lerman, Kash, & Stefanek, 1994; 

Caryn Lerman, 1991).  Respondents who reported worrying at least occasionally were 

asked, ‘Would a clear lung CT scan reassure you?’, to which they could respond ‘yes’, 

‘no’ or ‘don’t know’. 

5.1.1.4 Smoking 

Smoking status was self-reported using the same two items from the ABC measure 

used in the study reported in Chapter 4 (Simon et al., 2012).  Current smokers were 

those answering ‘yes’ to the question, ‘Do you smoke at all these days, either 

cigarettes (including hand-rolled ones), pipes or cigars?’ and former smokers were 

those responding ‘no’ to this question, but ‘yes’ to the following: ‘Have you ever 

regularly smoked cigarettes (including hand-rolled ones), pipes or cigars?’.  On this 

basis, smoking status was categorised as current smoker, former smoker or never 

smoker.   
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Current smokers were asked to rate their chances of quitting successfully (‘If you 

decided to give up smoking for good in the next six months, how high would you rate 

your chances of success?’) on a scale (‘extremely high’, ‘very high’, ‘quite high’, ‘not 

very high’, ‘low’, ‘very low’) adapted from the Motivation to Stop Scale (MTSS: Kotz, 

Brown, & West, 2013).  They were divided into two groups for analysis; one high in quit 

confidence (answering ‘extremely’, ‘very’ or ‘quite high’), and one low in quit confidence 

(answering ‘not very high’, ‘low’ or ‘very low’). 

5.1.1.5 Demographics 

Demographic data on age, gender, ethnicity (White or not White), marital status 

(married/cohabiting vs. single/divorced/separated/widowed), and highest level of 

education (no formal qualifications/CSEs, O’levels/equivalent, 

A’levels/further/equivalent, or degree/higher) were collected.  In addition, participants 

were asked if they had been diagnosed with cancer (‘Have you ever been diagnosed 

with cancer?’), and if so the type, or if anyone within their immediate social network had 

been (‘Have any friends or family members that are close to you ever been diagnosed 

with cancer?’), as a measure of cancer experience. 

5.1.2 Analyses 

Descriptive frequencies were run to determine overall absolute figures of agreement for 

the whole sample.  The associations between smoking status and agreement with each 

cancer belief and worry item were explored; first using univariate chi-square analyses, 

and then multivariable logistic regression modelling adjusted for demographic and 

cancer experience variables.  ‘Don’t know’ (<6.9%) and ‘refused’ (<4.9%) responses 

were excluded from the respective analyses. 

Chi-square and logistic regression analyses were also carried out to test for 

associations between demographics, smoking status, and screening intentions.  Belief 

items associated with smoking status were then analysed to determine whether they 

might also be associated with screening intentions.  Analyses excluded cases 
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answering ‘not sure’ (<3.7%) or ‘refused’ (<2.3%) on any intention item (n=121).  

Further analyses tested for demographic differences between this group and the 

overall sample.   

Last, the association between perceived chances of quitting and responses to each of 

the intention, belief and worry items were explored using univariate chi-square 

analyses.  Multivariable analyses were not carried out because these analyses 

concerned current smokers only, and so there was a significantly reduced number of 

cases.  As multiple testing increases the type one error rate, a stringent significance 

threshold was set (p<.01). 

 

5.2 Results 

5.2.1 Sample characteristics 

In total, 1464 participants completed the survey and Table 5.1 presents their 

characteristics overall, and by smoking status.  Participants were excluded if they did 

not report their smoking status (n=13) or had been diagnosed with lung cancer (n=6).  

The average age of the sample was 60 years and there was good representation of 

different socioeconomic position (SEP) groups (as indicated by education level).  The 

majority reported being married or cohabiting (62%) and being from a White ethnic 

background (93%); leaving other ethnic groups relatively underrepresented.  

Experience of a cancer diagnosis through friends or family members was commonly 

reported (70%). 

Twenty two per cent of participants were current smokers, a higher proportion than was 

expected for this age group (Office for National Statistics, 2013b), 26% were former 

smokers and the remaining 52% reported never having smoked.  Compared with 

former and never smokers, current smokers tended to report being younger, a lower 

level of education, and were less likely to be married or cohabiting (p’s<.001).  The 
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majority of smokers (63%) rated their chances of stopping smoking within the next six 

months as ‘very low’, ‘low’ or ‘not very high’.   

Compared with the overall sample, a higher proportion of participants answering ‘not 

sure’ or ‘refused’ on the intention items (n=121; excluded from the intention analyses), 

were from a non-White ethnic background (n=21).  This did not change the proportion 

of non-White individuals in the main sample (7%), and there were no other differences. 
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Table 5.1 Characteristics of the sample by smoking status 
 

NOTE: % totals may not sum due to rounding; a χ², p <.01, b χ², p <.001 
 

 

 

 

 

  
All 

(n=1445) 

Never 
smokers 
(n=759) 

Current 
smokers 
(n=313) 

Former 
smokers 
(n=373) 

Gender, %(n) 
    Male 
    Female 

 
49.3 (712) 
50.7 (733) 

 
44.0 (334)b 

56.0 (425) 

 
55.9 (175)b 

44.1 (138) 

 
54.4 (203)b 

45.6 (170) 

Age mean, (SD) 60.4 (6.3) 60.1 (6.3) 59.2 (6.3) 61.8 (6.1) 

Marital status %(n) 
    Married/Cohabiting 
    Single/Divorced/ 
    Separated/Widowed 

 
61.7 (892) 
38.3 (553) 

 

 
65.3 (496)b 

34.7 (263) 

 
48.2 (151)b 

51.8 (162) 

 
65.7 (245)b 

34.3 (128) 

Ethnicity, %(n) 
    White 
    Not White 
    Refused 

 
92.9 (1342) 
6.9 (100) 
0.2 (3) 

 
89.3 (678)b 

10.4 (79) 
0.3 (2) 

 
95.5 (299)b 

4.5 (14) 
0.0 (0) 

 
97.9 (365)b 

1.9 (7) 
0.3 (1) 

Education level, %(n) 
    Degree 
    A’levels/further 
    CSEs/O’levels 
    No formal qualifications     
    Don’t know/Refused 

 
20.2 (292) 
22.6 (327) 
28.3 (409) 
26.1 (377) 
2.8 (40) 

 
26.2 (199)b 

24.0 (182) 
26.0 (197) 
21.2 (161) 
2.6 (20) 

 
10.2 (32)b 
16.9 (53) 
33.5 (105) 
36.4 (114) 

2.9 (9) 

 
16.4 (61)b 
24.7 (92) 
28.7 (107) 
27.3 (102) 
2.9 (11) 

Cancer experience, %(n) 
    Yes (friends/family) 
    No 
    Don’t know/Refused 

 
70.2 (1014) 
28.2 (407) 
1.7 (35) 

 
68.8 (522) 
30.0 (228) 

1.2 (9) 

 
69.0 (216) 
29.1 (91) 
1.9 (6) 

 
74.0 (276) 
23.6 (88) 
2.4 (9) 

Lung cancer diagnosis, n 
    Yes 

 
6 

 
1 

 
3 

 
2 

Quit confidence, %(n)     
    Extremely high - - 4.2 (13) - 
    Very high - - 10.2 (32) - 
    Quite high - - 20.1 (63) - 
    Not very high - - 21.7 (68) - 
    Low - - 13.7 (43) - 
    Very low - - 26.2 (82) - 
    Don’t know/Refused - - 3.8 (12) - 
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5.2.2 Beliefs about lung cancer survival, early detection and screening 

One in five respondents agreed a cancer diagnosis (generally) is a death sentence, but 

this number more than doubled (48%) when the same question was asked about lung 

cancer specifically (see Table 5.2).  While a higher number of current smokers agreed 

with the death sentence items (27% for cancer, and 53% for lung cancer), compared 

with former smokers (17% and 46%, respectively) and never smokers (20% and 46%), 

the association was only significant in univariate analyses for cancer generally (p<.01) 

and therefore not independent of demographic factors. 

In relation to early stage lung cancer specifically, just under half (47%) of the sample 

thought a person’s chance of surviving was good, but 92% anticipated they would opt 

for surgery if screening detected they had lung cancer of an early stage.  Significantly 

fewer smokers agreed with both these beliefs compared with former and never 

smokers; 43% thought early stage survival from lung cancer was good (vs. 53% of 

former and 53% of never smokers; p<.05), and 84% believed they would have surgery 

for a screen-detected early cancer (vs. 94% and 93%, respectively; p<.001).  In 

multivariable models comparing the responses of current smokers with never smokers, 

these associations were independent of demographic variables and cancer experience 

(good early stage survival: OR=0.67; 95% CI: 0.50-0.89 and opting for surgical 

treatment: OR=0.39; 95% CI: 0.24-0.63).  

More generally, the large majority (97%) of participants thought lung cancer screening 

to be a good idea, with near identical rates of endorsement across smoking groups.  

Using NHS money to fund lung cancer screening for smokers was unacceptable to 

21%, but less commonly perceived to be a waste of money by current smokers (14%) 

than former and never smokers (24% and 22% respectively, p<.01).  This association 

remained significant in adjusted analyses, with current smokers less likely than never 

smokers to agree (OR=0.49; 95% CI: 0.33-0.72). 
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5.2.3 Worry about lung cancer risk 

Worrying about personal risk of lung cancer at least occasionally was fairly common 

across the whole sample (31%), even among never smokers (24%) whose lifetime risk 

is comparatively low (see Table 5.2).  However, a higher proportion of current smokers 

reported this worry (48%), compared with both former (29%) and never smokers (24%, 

p<.001); with the odds of worry among current smokers significantly higher than never 

smokers in adjusted analyses (OR=2.93; 95% CI: 2.16-3.96).  Of those participants 

who reported they worried about their lung cancer risk (n=429), 88% thought having a 

clear CT scan would be reassuring.  Reassurance was not associated with smoking 

status. 
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Table 5.2 Frequencies, chi-square analyses and multivariable logistic regression models*, testing the association between smoking status, 
beliefs and worry 

NOTE: OR = odds ratio, 95% CI = 95% confidence interval; *adjusted for gender, age, marital status, ethnicity, education and cancer experience; 
†cases included in logistic regression analyses; a χ², p <.01, b χ², p <.001 

   
ALL 

Never 
smokers 

(reference) 

 
Current smokers 

 
Former smokers 

%(n) %(n) OR %(n) OR 95% CI Sig. %(n) OR 95% CI Sig. 

A diagnosis of cancer is a death sentence 
(n=1251)     

 
20.5 

 
19.6a 

  
26.8a 

 n=1215†   
16.9a 

   

 Agree vs. disagree (strongly/tend to) (257) (129) 1.00 (75) 1.16 0.81-1.66 .427 (53) 0.77 0.53-1.14 .192 

A diagnosis of lung cancer is a death sentence 
(n=1223) 

 
47.6  

 
45.7 

  
53.2 

 n=1189†   
46.3 

   

 Agree vs. disagree (strongly/tend to)  (582) (295) 1.00 (149) 1.23 0.91-1.67 .174 (138) 0.99 0.74-1.32 .937 

If lung cancer is detected early, what is the 
person’s chance of surviving?  (n=1356)   

 
50.8  

 
52.7  

  
43.0 

 n=1322†   
53.4 

   

 Good vs. fair/poor  (689) (375) 1.00 (125) 0.67 0.50-0.89 .007 (189) 1.05 0.81-1.37 .716 

If the screening test found that you had early 
stage lung cancer, would you want to have the 
recommended surgery? (n=1321) 

 
 

91.5 

 
 

93.4b  

  
 

84.3b 

 n=1289†   
 

93.9b 

   

 Yes vs. no (definitely/probably) (1156) (646) 1.00 (242) 0.39 0.24-0.63 <.001 (321) 1.01 0.57-1.79 .968 

Do you think that lung cancer screening is a 
good idea? (n=1394) 

 
97.1  

 
97.0 

  
96.7 

 n=1355†   
97.8  

   

 Yes vs. no  (1354) (708) 1.00 (294) 0.61 0.27-1.39 .240 (352) 0.91 0.38-2.18 .831 

Do you think that offering screening to smokers 
is a waste of NHS money? (n=1358) 

 
20.7 

 
21.9a  

  
14.2a 

 n=1322†   
23.9a 

   

 Yes vs. no  (281) (154) 1.00 (43) 0.49 0.33-0.72 <.001 (84) 1.08 0.79-1.49 .624 

How often do you worry about your chance of 
getting lung cancer? (n=1400) 

 
30.6 

 
24.4b 

  
47.9b 

 n=1364†   
28.7b 

   

 Very often to occasionally vs. never (429) (178) 1.00 (147) 2.93 2.16-3.96 <.001 (104) 1.23 0.91-1.66 .172 

Would a clear CT scan reassure you? (n=421) 90.0 87.9  89.7  n=411†  94.1    
 Yes vs. no (379) (153) 1.00 (130) 0.91 0.41-1.99 .809 (96) 1.35 0.49-3.70 .561 
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5.2.4 Lung cancer screening intentions 

Overall, the large majority of the sample intended to be screened for lung cancer if it 

were offered to them (see Table 5.3).  The proportion agreeing was highest if 

recommended by the GP (97%), and similar whether the invitation came from the NHS 

(91%) or the appointment was upcoming next month (92%). 

Gender, age, ethnicity and highest level of education were not associated with 

screening intentions.  Being unmarried or lacking cancer experience predicted a lower 

likelihood of intending to be screened.  Smoking did not affect the odds of intending to 

be screened.  However, in unadjusted analyses, fewer smokers (93%) than former 

(98%) or never (97%) smokers intended to participate following a GP recommendation 

(p<.001). 

Perceived survival from early stage lung cancer was associated with screening 

intentions in the NHS and GP invitation scenarios (see Table 5.3), with decreased odds 

for intending to be screened among those thinking survival was poor or fair, compared 

with good (ORs: 0.30-0.50, p<.01).  Similarly, anticipating not wanting surgery for a 

screen-detected early stage lung cancer predicted a lower likelihood of intending to be 

screened, but in all three invitation scenarios.  Large absolute differences in screening 

intentions were observed between the ‘decline surgery’ and ‘pro-surgery’ participants 

(28-31%; ORs: 0.04-0.13, p<.001). 

Worrying about risk of lung cancer significantly increased the odds of intending to be 

screened in the NHS (OR: 2.54; 95% CI: 1.50-4.30) and upcoming appointment (OR: 

2.13; 95% CI: 1.25-3.63) invitation scenarios.  However, this group was predominantly 

comprised of individuals who worried sometimes or occasionally (89%).  There were 

too few cases to subdivide the frequency of worry by screening intentions for 

multivariable analysis.  The results of unadjusted Fisher’s exact tests suggested that 

infrequent worry (i.e. occasionally or sometimes) was associated with higher screening 
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intentions, whereas frequent worry (i.e. often or very often) was associated with lower 

intentions (p’s <.01). 
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Table 5.3 Frequencies, chi-square analyses, and logistic regression models*, exploring associations with lung cancer screening intentions 
 

NOTE: OR = odds ratio, 95% CI = 95% confidence interval; * adjusted for gender, age, marital status, ethnicity, education, cancer experience and 
smoking status; † predicting yes definitely/probably vs. probably/definitely not; ‡ predicting very likely/likely vs. very unlikely/unlikely; § cases in logistic 
regression analyses; a χ², p <.01; b χ², p <.001; c Fisher’s exact test, p <.001 

 NHS invitation† GP recommendation† Appointment next month‡ 

 Intend %(n) OR 95% CI Sig. Intend %(n) OR 95% CI Sig. Intend %(n) OR 95% CI Sig. 

All (n=1325) 91.1 (1207) - - - 96.5 (1279) - - - 92.2 (1221) - - - 

Gender    n=1289§    n=1289§    n=1289§  
 Female  

Male  
91.1 (607) 
91.0 (600) 

1.00 
1.00 

- 
0.67-1.49 

- 
.999 

96.1 (640) 
97.0 (639) 

1.00 
1.39 

- 
0.73-2.64 

- 
.316 

92.5 (616) 
91.8 (605) 

1.00 
0.92 

- 
0.61-1.41 

- 
.711 

Age  - 1.00 0.96-1.03 .764 - 0.94 0.89-0.99 .021 - 0.99 0.96-1.03 .625 

Marital status             
 Married/ 

Cohabiting 
Single/Divorced/ 
Widowed 

92.7 (758) 

 
88.6 (449) 

1.00 
 

0.57 

- 
 

0.38-0.85 

- 
 

.005 

97.9 (801)b 

 
94.3 (478) 

1.00 
 

0.32 

- 
 

0.17-0.62 

- 
 

.001 

93.6 (766) 

 
89.7 (455) 

1.00 
 

0.57 

- 
 

0.37-0.86 

- 
 

.008 

Ethnicity             
 White 91.2 (1133) 1.00 - - 96.7 (1201) 1.00 - - 92.0 (1143) 1.00 - - 
 Not White 90.0 (72) 0.97 0.44-2.12 .935 93.8 (75) 0.36 0.13-1.01 .052 93.8 (75) 1.32 0.51-3.44 .569 
Education level             
 Degree 89.3 (242) 1.00 - - 98.2 (266) 1.00 - - 93.4 (253) 1.00 -  
 A’levels/further 91.6 (283) 1.28 0.72-2.27 .404 97.1 (300) 0.59 0.19-1.84 .364 93.2 (288) 0.98 0.51-1.91 .959 
 CSEs/O’levels 91.9 (352) 1.38 0.79-2.40 .256 96.9 (371) 0.68 0.23-2.05 .496 91.4 (350) 0.83 0.45-1.52 .539 
 No qualifications 89.3 (242) 1.33 0.75-2.36 .336 94.7 (319) 0.55 0.19-1.58 .268 91.7 (309) 0.93 0.49-1.78 .828 
Cancer experience             
 Yes 92.6 (885)a 1.00 - - 97.4 (931)a 1.00 - - 93.6 (895)a 1.00 - - 
 No 87.2 (314) 0.53 0.35-0.79 .002 94.2 (339) 0.38 0.20-0.71 .003 88.1 (317) 0.45 0.30-0.70 <.001 
Smoking status             
 Never 90.6 (618) 1.00 - - 97.2 (663)b 1.00 - - 92.4 (630) 1.00 - - 
 Former 93.7 (328) 1.41 0.84-2.37 .190 98.3 (344) 1.48 0.57-3.85 .421 94.0 (329) 1.35 0.78-2.34 .280 
 Current 89.0 (260) 0.95 0.59-1.55 .829 92.8 (271) 0.41 0.20-0.83 .014 89.4 (261) 0.88 0.53-1.47 .624 
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Table 5.3 (continued) Frequencies, chi-square analyses, and logistic regression models*, exploring associations with lung cancer 
screening intentions 

 

NOTE: OR = odds ratio, 95% CI = 95% confidence interval; * adjusted for gender, age, marital status, ethnicity, education, cancer experience and 
smoking status; † predicting yes definitely/probably vs. probably/definitely not; ‡ predicting very likely/likely vs. very unlikely/unlikely; § cases in logistic 
regression analyses; a χ², p <.01; b χ², p <.001; c Fisher’s exact test, p <.001 
 

 

 

 NHS invitation† GP recommendation† Appointment next month‡ 

 Intend 
%(n) 

OR 95% CI Sig. Intend 
%(n) 

OR 95% CI Sig. Intend 
%(n) 

OR 95% CI Sig. 

All (n=1325) 91.1 
(1207) 

- - - 96.5 
(1279) 

- - - 92.2 
(1221) 

- - - 

Early stage survival  (n=1278)   n=1247§    n=1247§    n=1247§  
 Good 

 
Fair/Poor 

93.7a   
(621) 

88.8  
(546) 

1.00 
 

0.50 

- 
 

0.33-0.76 

- 
 

.001 

98.3  
(652) 

95.0  
(584) 

1.00 
 

0.30 

- 
 

0.14-0.63 

- 
 

.001 

94.3  
(625) 

90.7  
(480) 

1.00 
 

0.57 

- 
 

0.37-0.89 

- 
 

.013 

Early stage surgery (n=1254)   n=1226§    n=1226§    n=1226§  

 Yes definitely/probably 
 
Definitely/probably not 

93.5b   
(1081) 

65.3  
(64) 

1.00 
 

0.13 

- 
 

0.07-0.22 

- 
 

<.001 

98.9c   
(1143) 

71.4  
(70) 

1.00 
 

0.04 

- 
 

0.02-0.08 

- 
 

<.001 

94.9b   
(1097) 

64.3  
(63) 

1.00 
 

0.09 

- 
 

0.05-0.16 

- 
 

<.001 

Lung cancer worry (n=1314)   n=1281§    n=1281§    n=1281§  
 Never 

 
Occasionally to very often 

89.4a   
(816) 

95.3  
(382) 

1.00 
 

2.54 

- 
 

1.50-4.30 

- 
 

<.001 

96.3  
(879) 

97.3  
(390) 

1.00 
 

2.04 

- 
 

0.98-4.28 

- 
 

.058 

90.9a   
(830) 

95.3  
(382) 

1.00 
 

2.13 

- 
 

1.25-3.63 

- 
 

.006 
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5.2.5 Perceived chances of quitting 

The absolute pattern of responses showed that those rating their chances of quitting as 

low, more frequently endorsed negative beliefs about lung cancer survival and 

screening.  However, in most instances, the perceived chance of quitting was not 

statistically associated with screening intentions, beliefs about lung cancer and 

screening, or lung cancer worry (see Table 5.4).  The two largest differences were that 

fewer of those rating their chances as low thought it likely they would participate in 

screening if they had an appointment scheduled for next month (87% vs. 94% of those 

rating their chances as high), or thought the chances of survival from lung cancer 

detected at an early stage were good (37% vs. 52%), but these associations did not 

reach the more stringent significance threshold (p<.01). 
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Table 5.4 Chi-square analyses testing the association between perceived chances of quitting and the intention, belief and worry items 

 Perceived chances of quitting  

 Low %(n) High %(n) χ² (df) Sig. 

If you were invited to have a lung cancer screening test as part of an NHS screening 
programme, would you take up the offer? (n=287)      

    

 Yes definitely/probably 86.4 (159) 93.2 (96) 3.07 (1) .080 

If your GP recommended you do the lung cancer screening test, would you take up the offer? 
(n=292) 

    

 Yes definitely/probably 92.0 (172) 94.3 (99) 0.54 (1) .464 

Now imagine that you are sent a lung cancer screening appointment for next month.  How 
likely is it that you would go to have the test? (n=290) 

    

 Very likely/likely 86.6 (161) 94.2 (98) 4.11 (1) .043 

A diagnosis of cancer is a death sentence (n=272)     
 Strongly/tend to agree 28.2 (48) 25.5 (26) 0.24 (1) .622 

A diagnosis of lung cancer is a death sentence (n=273)     
 Strongly/tend to agree 53.8 (93) 50.0 (50) 0.36 (1) .549 

Do you think that lung cancer screening is a good idea? (n=293)     
 Yes 96.8 (180) 96.3 (103) - 1.00 

If lung cancer is detected early, what is the person’s chance of surviving? (n=281)     
 Good 37.3 (66) 51.9 (54) 7.63 (2) .022 
 Fair 51.4 (91) 34.6 (36)   
 Poor 11.3 (20) 13.5 (14)   

If the screening test found that you had early stage lung cancer, would you want to have the 
recommended surgery? (n=276) 

   
 

 

 Yes definitely/probably  81.3 (143) 88.0 (88) 2.13 (1) .145 

Do you think that offering screening to smokers is a waste of NHS money? (n=292)     
 Yes 16.1 (30) 10.4 (11) 1.85 (1) .174 

How often do you worry about your chance of getting lung cancer? (n=296)     
 Very often to occasionally 47.6 (90) 48.6 (52) 0.03 (1) .871 
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5.3 Discussion 

This is the first UK population-based survey of older adults to investigate perceptions of 

lung cancer screening and early detection, and to explore how these might differ in 

relation to smoking status.  Overall, most respondents thought lung cancer screening is 

a good idea and stated their intention to be screened if the test were offered to them 

with no difference by smoking status.  However, positive intentions to be screened 

were at odds with participants’ frequently negative perceptions of lung cancer 

outcomes.  Negative beliefs about early stage survival and surgery were particularly 

common among smokers, and associated with a lower likelihood of intending to be 

screened. 

Based on intentions alone, these findings suggest that the implementation of a national 

lung cancer screening programme would be acceptable and well-attended, matching 

the interest observed among clinical samples (Hahn et al., 2006; Pallin et al., 2012; 

Schwartz, Woloshin, Fowler, & Welch, 2004; Sinicrope et al., 2010; Tanner et al., 2013) 

and high levels of screening willingness from US population-based (Silvestri et al., 

2007) and online (Cataldo, 2016) surveys.   Intentions were highest when screening 

was recommended by a GP; consistent with evidence that GP endorsement improves 

colorectal cancer screening uptake (Hewitson et al., 2011; Raine et al., 2016).  Primary 

care is playing an ever-increasing role in cancer control and early detection strategies 

more generally (Rubin et al., 2015), and it is possible that a lung cancer screening 

programme would invite patients through primary care.   

However, finding such a high proportion intended to be screened for lung cancer is 

contrary to the incredibly low levels of screening uptake observed in the trial context 

(McRonald et al., 2014; National Lung Screening Trial Research Team et al., 2010), 

cautioning that these intentions may not be borne out in screening attendance.  The 

gap between intentions and behaviour is well-documented for health precautionary 

behaviours, including cancer screening participation (Sheeran, 2002).  For example, in 
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one study, only 70% of participants who intended to be screened subsequently 

attended their flexible sigmoidoscopy appointment (Vrinten et al., 2015).   

Once a real screening offer is presented, or the day of the appointment arrives, other 

cognitive, psychosocial or practical factors may be instrumental in determining whether 

intentions are enacted, and beliefs about the screened disease could be one important 

factor.  In this study, perceptions of survival from lung cancer were frequently negative; 

both compared with cancer generally, and when detection at an early stage was 

specified.  This negativity is likely to reflect the poor prognosis lung cancer currently 

has.  This is due largely to its late diagnosis, but a deep-rooted lay perception might be 

that lung cancer outcomes are universally poor, with data from France suggesting that 

survival from early stage disease is underestimated (Mazieres et al., 2015).   

Notably, it was smokers who were the most negative about early detection.  Relative to 

their non-smoking counterparts, fewer believed there is a good chance of surviving 

early stage lung cancer, or that they would undergo surgical treatment for a screen-

detected early cancer, mirroring the results of the US population survey of smokers’ 

beliefs carried out in the early 2000s (Silvestri et al., 2007).  Compared with the US 

survey, this UK sample was more accepting of surgical treatment (84% vs. 56%), which 

could partly be due to differences in healthcare provision as smokers in the US sample 

were more likely to be deterred by the cost of LDCT screening.  Importantly however, 

those holding these beliefs were less likely to think they would participate in screening, 

suggesting that negative perceptions of early detection could undermine smokers’ 

intentions to be screened and help to explain their lower participation.  Future research 

should investigate whether these beliefs are instrumental in deterring individuals from 

screening and how messages about improved survival and treatment outcomes for 

early cancers can be communicated effectively.   

Smokers’ greater negativity about survival from, and surgery for, early stage lung 

cancer may derive from more negative experiences of the disease within their 

immediate social networks. Smokers may have a greater likelihood of socialising with 
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other smokers who in turn have a greater likelihood of experiencing cancer.  We 

adjusted for experience of cancer in analyses, but measures assessing the type of 

experience specifically, may find different effects.  On the other hand, perhaps smokers 

in this relatively older age group have become increasingly hopeless about their 

chances of both getting and surviving lung cancer because of their significant smoking 

history, such that screening and treatment are perceived as offering little promise.  

Some anti-tobacco campaigns have directed fear-provoking health messages at 

smokers with the intention of motivating cessation attempts (Evans-Polce et al., 2015).  

While successful in triggering quit attempts, one unintended consequence may be that 

those with a significant smoking history, who may have low confidence in their ability to 

quit (perhaps following numerous failed attempts), are deterred from early detection 

opportunities by the perception that the chances of personal benefit are likely to be low.  

Forty per cent of smokers in this study rated their chances of quitting as low, and they 

appeared to be more negative about lung cancer outcomes and screening than their 

relatively quit confident counterparts.  Unfortunately there were too few cases to test for 

an association.  Future research should investigate whether higher nicotine 

dependence and lower perceived quit confidence are associated with beliefs about 

lung cancer screening, to disentangle the role addiction might play. 

Worry about risk of lung cancer was most prevalent among smokers; nearly half of 

whom reported they worry at least occasionally.  This was expected given their 

increased risk of the disease and that tobacco smoking is widely acknowledged as a 

causal factor within the UK (Simon et al., 2012).  Worry was associated with an 

increased likelihood of intending to be screened; however, subgroup analyses showed 

that frequent worriers (worrying often or very often) actually had lower intentions to be 

screened, and that it was infrequent worriers (worrying sometimes or occasionally) in 

whom intentions were highest.  Although preliminary, these descriptive data suggest 

that the frequency of worry could be an important area of further investigation.  They 

are consistent with evidence that cancer fear can either motivate or deter screening 
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participation for colorectal cancer (Vrinten et al., 2014, 2015), and some studies have 

found a curvilinear association, with both low and high levels of fear predicting lower 

participation (Andersen et al., 2003; Champion et al., 2004; Drescher, Holt, Andersen, 

Anderson, & Urban, 2000).  Studies are needed which comprehensively measure the 

constituent components of smokers’ worry about lung cancer, including frequency, 

intensity and origin, and explore how these might affect screening participation.   

While many participants worried about their risk of lung cancer, the majority believed 

they would find a clear LDCT result reassuring.  However, whether or not one 

perceives the scenario of a clear LDCT result as reassuring may be irrelevant if 

screening is expected to lead to a lung cancer diagnosis; which smokers may be more 

likely to anticipate given their increased worry about their risk.  Indeed, smokers in 

Study 1 (see Chapter 4) were more likely to think that worry about what the doctor 

might find would cause them to delay symptomatic help-seeking.  Related to this is the 

issue of promoting appropriate reassurance among high risk individuals participating in 

screening.  There is a difference between the reassurance gained from regular 

participation in lung cancer screening because it lessens the risk of lung cancer 

mortality, and the potential for over-reassurance from a single clear screen which might 

be misperceived as indicating a lower future risk of the disease, or immunity to the 

carcinogenic effects of smoking.  Studies carried out in the US with screening 

participants have warned of such responses, coined as ‘cognitive harm’ (Harris, 2015; 

Zeliadt et al., 2015), and there is evidence that clear screening results have potential to 

adversely affect future symptom presentation for breast cancer (Solbjør, Skolbekken, 

Sætnan, Hagen, & Forsmo, 2012) and colorectal cancer (Barnett et al., 2016).  

 However, on the other hand, there is little indication from the literature describing the 

lung cancer screening trials of any attempt to tailor results communication with this in 

mind.  With the correct patient communication, screening offers the opportunity for 

health professionals to assist smoking cessation, raise awareness of lung cancer 

symptoms and sanction prompt symptom presentation.  Research is needed which 
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explores the full spectrum of psychological responses to different screening results and 

any unintended consequences so as to identify how best to communicate lung cancer 

risk and the different possible results throughout the screening process. 

Lung cancer screening would be the first cancer screening programme in the UK to 

select patients primarily using a behavioural risk factor.  In this sample, nearly one fifth 

thought offering lung cancer screening to smokers would be a waste of NHS money; 

with a quarter of former smokers agreeing, but many fewer current smokers.  This 

finding is important because it suggests that the stigmatisation of smoking could 

adversely affect the acceptability of a targeted programme.  The perceived 

stigmatisation of lung cancer as a self-inflicted smokers’ disease has been shown to 

adversely affect early symptom presentation among smokers (Chatwin & Sanders, 

2013), and the same could be true for screening.  This finding also warns that the 

exclusion of never smokers could be a contentious issue, just as there is ongoing 

public protest against the age restrictions for cervical cancer screening.  Never 

smokers can, of course, also develop lung cancer, and a quarter of never smokers in 

this study reported they worry about this.  Therefore, opposition to the exclusion of 

never smokers should be addressed by carefully communicating why LDCT screening 

is only appropriate for those at high risk of lung cancer.  

This study benefits from a large, population-based sample, with a higher proportion of 

smokers (22%) than was expected for this age group (Office for National Statistics, 

2013b) and good representation of different SEPs; crucial given the positive 

association between smoking and socioeconomic deprivation.  However, ethnic 

minority groups were underrepresented and so the null findings should be treated with 

caution.  Ethnic minority groups are commonly underrepresented in research, but 

seemingly due to inappropriate research methods as opposed to a lack of willingness 

to participate (Wendler et al., 2006).  Resources should be invested in developing 

effective recruitment strategies to ensure equitable representation (e.g. use of peer-

researchers, culturally sensitive adaptations, consultancy with community groups on 
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the approach).  Future research should explore beliefs about lung cancer screening 

within ethnic minority groups specifically, using a design that achieves adequate 

representation from individual ethnic minority groups (i.e. does not group ethnic 

minorities as this study does into one category), and an approach sensitive to cultural 

differences in attitudes towards tobacco.  

The measurement of screening intentions was useful for exploring screening interest 

and smoking-related trends.  However, limited conclusions can be made about actual 

screening behaviour, because the two are not well-correlated (Sheeran, 2002).  This 

may have been exacerbated by the fact that lung cancer screening is not currently 

offered within the UK and so participants were being asked to imagine hypothetical 

invitation scenarios in which such a programme exists.  Added to this is the potential 

for social desirability bias to have inflated results.  The survey was carried out face-to-

face, and agreeing to screening attendance, especially if offered by the NHS or a GP, 

may have been perceived as the socially correct thing to say.  Indeed, research has 

described an unshakable public enthusiasm for established cancer screening 

programmes (Schwartz et al., 2004; Waller et al., 2013). 

Additional limitations to the study design include the fact that it relied on self-reported 

data and used highest level of education as the sole marker of SEP.  Other individual-

level measures could have led to different findings (e.g. income or occupation), but 

education was considered appropriate given that the age range surveyed included 

those in or entering retirement (Grundy, 2001).  The decision to include one SEP 

measure was also mindful of participant burden (these items were administered as part 

of a larger survey) and the financial cost of face-to-face, home-based interviews with a 

large sample.  For the same reason, single-item, cross-sectional measures were used 

throughout.  Although these were adapted from previous studies and measures, 

studies that comprehensively measure attitudes towards lung cancer screening and 

early detection are needed.  A lung cancer screening health beliefs scale was 

published very recently (Carter-Harris, Slaven, Monohan, & Rawl, 2016), after the work 
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reported in this thesis had been carried out, which provides one potential tool.  Last, 

smoking status was self-reported and crudely measured with two items.  Future studies 

should include measures of smoking history and nicotine dependence that can be used 

in analyses to disentangle any potential effect of addiction or differences in smoking 

history on intentions and beliefs about lung cancer screening.   

5.3.1 Conclusion 

These findings suggest that, in principle, the introduction of a UK lung cancer screening 

programme would be acceptable and welcomed, at least by adults in the relevant age 

range.  However, fatalistic perceptions of lung cancer were common, and smokers’ 

more negative beliefs about survival from early stage cancer and surgical treatment, 

and more frequent worry about lung cancer risk, could undermine their intentions to be 

screened.  Strategies aimed at engaging smokers with lung cancer screening could 

focus on improving perceptions of early stage survival and surgical treatment.  

Communication throughout the screening process needs to be sensitively devised so 

that it is mindful of the existing stigma around smoking, and the anxiety smokers may 

have about their increased risk of lung cancer; while also being effective at motivating 

positive behaviour change.  To inform this communication, research is needed which 

explores the origins of smokers’ greater negativity, and means of reducing stigma and 

worry. 
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CHAPTER 6 

Study 3: Exploratory questionnaire study of attitudes towards 

lung cancer screening within heavy smoking and 

socioeconomically deprived communities
10

 

 

6.0 Introduction 

Current smoking status appears to be associated with greater negativity and worry 

about both cancer generally and lung cancer specifically, independent of 

socioeconomic position (SEP) (see Chapters 4 and 5).  However, smoking and low 

SEP are associated (rates of smoking in the United Kingdom (UK) increase with 

measures of deprivation), and together predict even poorer participation in lung cancer 

screening, yet a higher risk of lung cancer.  In the UK Lung Screening Trial (UKLS), 

fewer current smokers categorised within the three most deprived quintiles responded 

positively to an invitation to participate compared with current smokers in the two least 

deprived quintiles (McRonald et al., 2014).  Also, the number of participants registering 

a high score on the Liverpool Lung Project (LLP) risk prediction model ranged from 8% 

to 18% from the least to most socioeconomically deprived quintiles (McRonald et al., 

2014).  It is therefore important to investigate the views of smokers from deprived 

communities specifically, in order to understand non-participation among those at 

highest risk of lung cancer. 

To date, studies of non-participation (Ali et al., 2015; Patel et al., 2012; van den Bergh 

et al., 2009) have focussed on the attitudes of those declining screening offered in the 

trial context; although the response rate in this group (of all those initially invited) is 

usually less than 10%.  Non-participants in the Dutch-Belgian trial NELSON who 

responded to a follow-up survey (n=97) perceived screening as too much effort or 

unnecessary due to a lack of respiratory symptoms (van den Bergh et al., 2009).  In the 
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UK lung screening trial (UKLS), a survey of non-participants (n=748) found smokers 

more commonly reported emotional barriers to participation (e.g. avoidance or fear), 

but only a small number, as practical barriers were most frequently cited overall (Ali et 

al., 2015).  A qualitative study of patients (n=24) declining participation in a UK 

screening trial (Lung-SEARCH) for COPD patients, identified four types of attitudes 

explaining reluctance to participate: worry, fatalism, avoidance, and believing oneself 

too old to benefit (Patel et al., 2012). 

There are no data from the UK on beliefs about lung cancer screening among 

individuals from socioeconomically deprived communities with high smoking 

prevalence; a group less likely to engage in research carried out through traditional 

channels and for whom proactive recruitment methods may be better suited.  

Understanding why screening participation is low among this high risk group could 

contribute to the development of evidence-based engagement strategies and invitation 

materials to ensure the reach of any future screening programme is equitable.   

6.0.1 Aim 

This study aimed to explore beliefs about lung cancer screening and the potential 

psychosocial or cognitive barriers to participation within low SEP communities, and 

examine how these might differ in relation to smoking status. 

 

6.1 Methods 

6.1.1 Community-based recruitment methods 

Recruitment ran from December 2013 to April 2014, and used a proactive, community-

based strategy.  The intention was to include participants in research who would not 

have been engaged via traditional means; central to understanding non-participation.  

Individual people leading activities, organisations, venues, or development work in 

socioeconomically deprived areas were identified from online searches, council listings, 
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and literature displayed in community centres.  Selections were made on the basis that 

they: i) had networks with relevant local groups; ii) provided free support and outreach 

services to those living in deprived conditions; iii) were based in a manual workplace 

where smoking rates are higher, iv) provided social housing, and v) were not a health 

service.  Meetings were arranged with interested community leaders to seek advice on 

recruitment approaches and to access their networks to identify other recruitment 

opportunities.  Recruitment settings ranged from organised community-based services 

(e.g. free drop-in advice sessions for housing issues) to locations with a high footfall 

(e.g. bus station and markets).  The recruitment approach was two-pronged: i) I 

approached participants directly in community settings (yielding n=100 respondents), 

and ii) two housing associations mailed the questionnaire to tenants aged between 55-

75 years (yielding n=75 respondents).  Ethics approval was granted by the UCL 

Research Ethics Committee (project ID reference: 5210/001; Appendix 4).  Participants 

were given an information sheet describing the study (Appendix 5) and informed 

consent was assumed on completion of the questionnaire.  Participants were also 

offered free entry into a prize draw to win £50 worth of high street shopping vouchers 

as a thank you for their time (Appendix 6). 

6.1.2 Participants 

Adults aged >40 years were eligible.  Adults younger than the screening eligible age 

(defined as 55-80 years by the United States Preventive Services Task Force 

(USPSTF); Moyer, 2014)) were included because they are approaching eligibility, and 

are representative of a generation who would comprise the first screening cohort in the 

UK, pending recommendation of screening.  Never smokers were included for 

comparative purposes, because former smokers were once current smokers and may 

share characteristics associated with smoking uptake.  The inclusion of never smokers 

also intended to provide insight into the wider social context within which screening 

would be considered. 
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Participants were recruited from lower SEP communities in Central and South East 

London.  The recruitment settings were chosen to achieve a low SEP sample (as just 

described), rather than selecting on the basis of individual characteristics.  As an 

example, in one of the South East London boroughs, population statistics indicate that 

86% of residents are classified within the two most deprived quintiles (as defined by the 

Index of Multiple Deprivation or IMD) (Lewisham Strategic Partnership, 2010).  

Smoking prevalence is highest within these quintiles: 33% of men and 26% of women 

smoke in the most deprived IMD quintile, and 26% of men and 20% of women smoke 

in the second most deprived IMD quintile (Office for National Statistics, 2012b).  

6.1.3 Measures 

As there were no English validated measures of beliefs or attitudes towards lung 

cancer screening specifically at the time this study was undertaken, a questionnaire 

(Appendix 7) was constructed using items adapted from existing measures of cancer 

beliefs for lung and other types (Champion & Springston, 1999; National Cancer 

Institute, 2015; Jonnalagadda et al., 2012; Rawl et al., 2001; Sinicrope et al., 2010; 

Stubbings et al., 2009) and original items were developed based on data from an 

existing qualitative study (Patel et al., 2012).  The inclusion of items was therefore 

driven by the available literature rather than a specific theoretical model. 

The questionnaire began with a brief explanation that ‘a new screening test is being 

developed to find lung cancer in its early stages’ when there is a better chance of cure, 

and that it would use a ‘type of x-ray called a CT scan… taken in hospital’.  Participants 

were then asked to rate how much they agreed or disagreed (‘strongly disagree’, 

‘disagree’, ‘agree’, ‘strongly agree’, or ‘don’t know’) with 35 statements concerning the 

following topics in relation to lung cancer or lung cancer screening: smoking, worry and 

avoidance, perceived benefit of screening, lung cancer outcomes, perceived risk of 

lung cancer, practical barriers to screening and the need for screening when symptoms 

are absent.  The questionnaire concluded with two items assessing intentions to be 

screened adapted from the colorectal cancer screening literature (Wardle et al., 2003).  
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The first asked, ‘If you were invited to have a lung cancer screening test, would you 

take up the offer?’ (response options were: ‘yes definitely’, ‘yes probably’, ‘probably not’ 

or ‘definitely not’).  The second probed further, ‘Realistically, how likely is it that you 

would actually go for a lung cancer screening test?’ (response options were: ‘very 

likely’, ‘likely’, ‘unlikely’ or ‘very unlikely’).  

Self-reported smoking data were also collected, including smoking status, age when 

started smoking daily, the maximum number of cigarettes smoked daily (to calculate 

pack-year history), number of quit attempts lasting three months or longer, age at 

quitting and self-rated confidence in ability to quit smoking (rating from zero to ten, with 

ten indicating high confidence). 

The demographic characteristics measured included sex, age, marital status 

(married/cohabiting vs. single/divorced/widowed), ethnicity (White British/White 

Irish/White other vs. not White), highest level of education (left school aged <15 

years/no formal qualifications, CSEs/O’levels, ONC/BTEC/A’levels, higher education 

below university degree or university degree), Index of Multiple Deprivation (IMD) 2010 

ranks (converted from postcode: Department for Communities and Local Government, 

2011) and employment status (employed full time/part time/self-employed, 

unemployed, full time homemaker/carer, retired, disabled/too ill to work, or studying).  

Participants were also asked whether they had ever participated in existing screening 

programmes for colorectal, breast and cervical cancer, to which they could answer 

‘yes’, ‘no’ or ‘not sure’. 

The questionnaire was paper-based and designed to be self-completed.  Assistance 

was given to participants with completing the questionnaire if they had difficulty or a 

preference for it to be read aloud to them. 

6.1.4 Analyses 

Exploratory factor analysis was carried out to examine the factor structure of the 

different items but the rotated components did not make logical sense.  This may be 
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because there were too few cases, as a sample size of 300 is recommended for this 

kind of analysis (Field, 2009).  Therefore, items were analysed individually and grouped 

into categories in the results section based on an interpretation of their semantic 

similarity.  Univariate chi-square analyses and Fisher’s exact tests were run to explore 

associations between smoking status and agreement with each item.  Agreement with 

each statement was categorised as ‘strongly agree/agree’ and ‘strongly 

disagree/disagree’ for analysis, excluding ‘don’t know’ responses on an item-by-item 

basis.  The same analyses were carried out to test for associations between smoking 

status and the lung cancer screening intention items.  The responses were 

dichotomised as ‘yes definitely/probably’ vs. ‘probably/definitely not’, and ‘very 

likely/likely’ vs. ‘very unlikely/unlikely’.  Multivariable analyses were not carried out 

because there were too few cases to provide adequate statistical power.  For the same 

reason, the statistical significance threshold was not lowered to adjust for multiple 

testing, but the respective significance thresholds are reported.   

 

6.2 Results 

6.2.1 Sample characteristics 

Most participants were approached directly in the community context (n=100), and the 

remaining number responded to a questionnaire mail-out from two housing 

associations (n=75).  The precise number of those approached was not recorded, but 

around three quarters of people approached in person completed the questionnaire.  

The response rate for the mailed questionnaires was very low (12%).  Post-hoc 

analyses showed that participants recruited in-person were more frequently younger 

and current smokers (p<.01), and had a higher level of education (p<.05) than those 

who responded to the mail-outs.  There were no differences by socioeconomic 

deprivation, sex, ethnicity or marital status. 
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In total, 175 participants completed the questionnaire.  Occasional smokers (n=7) and 

those reporting a diagnosis of lung cancer (n=5) were excluded from analyses.  Of the 

remaining 163 participants, 28% reported being current smokers (a high proportion, 

reflecting the low SEP sample), 44% were former smokers, and 29% reported they had 

never smoked (see Table 6.1).   

There were slightly more women in the sample (59%).  Participants had a mean age of 

64 years and were mostly white, unmarried, and retired.  The majority were from lower 

SEP backgrounds, as indexed by an area-based measure of deprivation (most 

deprived IMD quintile: 51%), and their highest level of education (no formal 

qualifications/left school aged <15 years: 55%).  Of those eligible, the large majority 

(>81%) reported that they had participated in breast or cervical cancer, with fewer 

(66%) reporting that they had even taken part in colorectal cancer screening. 

On average, participants reported beginning smoking in their mid-teens, and accruing a 

high pack-year history of 52 pack-years (range: 0.5-285; USPSTF eligibility for 

screening is >30 pack-years (Moyer, 2014)).  Current smokers were not confident in 

their ability to quit (mean rating of 4.4 out of 10; SD: 4.5).  Many participants (37%) 

stated they had experience of lung cancer through a close other. 
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Table 6.1 Demographic and smoking characteristics of the sample 

NOTE: N and % totals may not sum due to missing data; *includes only those eligible 

  (n=163) 
Gender, %(n)  
 Male 41.1 (67) 
 Female 58.9 (96) 

Age group, %(n)  
 41-49 5.5 (9) 
 50-59 24.5 (40) 
 60-69 33.1 (54) 
 70-79 

80+ 
27.6 (45) 
3.1 (5) 

Marital status, %(n)  
 Married/Civil partnership/Cohabiting 33.7 (55) 
 Single/Divorced/Widowed 66.3 (108) 

Ethnicity, %(n)  
 White British/Irish/White other 78.5 (128) 
 Not White 19.6 (32) 

Highest level of education, %(n)  
 Left school at or before age 15/no formal qualifications 54.6 (89) 
 CSEs/O’levels/ONC/BTEC/Other 23.3 (38) 
 A’levels/Higher education qualification below degree 9.2 (15) 
 Degree 12.9 (21) 

IMD rank quintile (rank range), %(n)  
 Quintile 1 (1-6496) most deprived 50.9 (83) 
 Quintile 2 (6497-12993) 26.4 (43) 
 Quintile 3 (12994-19489) 1.2 (2) 
 Quintile 4 (19490-25986) 3.1 (5) 
 Quintile 5 (25987-32482) least deprived 0.6 (1) 

Employment status, %(n)   
 Employed full time/Part time/Self employed 28.8 (47) 
 Unemployed 

Full time homemaker/Carer 
8.6 (14) 
4.3 (7) 

 Retired 52.1 (85) 
 Disabled or too ill to work 

Studying 
5.5 (9) 
0.6 (1) 

Smoking status, %(n)  
 Current smoker 27.6 (45) 
 Former smoker 

Never smoker 
43.6 (71) 
28.8 (47) 

Experience of lung cancer, %(n)  
 Yes (someone close or prefer not to say who) 36.9 (60) 
 None 62.0 (101) 

Participation in cancer screening programmes*, %(n)  
 Colorectal cancer screening 66.3 (69) 
 Breast cancer screening 89.5 (77) 
 Cervical cancer screening 81.2 (78) 

Smoking history,  range (mean, SD)  
 Mean age started smoking daily (>1 cigarette or roll up) 6-40 (16.7, 5.4) 
 Number of times stopped smoking (>3 months) 0-10 (1.1, 1.9) 
 Age stopped smoking (former smokers only) 20-82 (50.1, 13.4) 
 Pack-years 0.5-285 (51.6, 43.5) 
 Quit confidence rating out of 10 (current smokers only) 0-10 (4.9, 3.5) 
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6.2.2 Univariate analyses 

6.2.2.1 Beliefs about smoking and lung cancer screening 

Compared with former and never smokers, a higher proportion of current smokers 

agreed with some of the beliefs about smoking which conflict with participating in or 

benefiting from screening (see Table 6.2).  While just one smoker (2%) agreed ‘there is 

no point going for lung cancer screening while you are still smoking’, one fifth (20%, 

n=9) believed they had ‘smoked too long to benefit’ (vs. 4%, n=3 of former smokers; 

p<.05).  Of concern, almost a third (30%, n=13) of smokers (vs. 6%, n=4 of former 

smokers and 4%, n=2 of never smokers; p<.001) agreed that ‘if the CT scan is 

negative you can continue to smoke without worrying about lung cancer’.  More 

smokers (21%, n=9) also agreed that those carrying out the screening ‘could be rude to 

smokers’, compared with former (9%, n=6) and never smokers (13%, n=6), but this 

was not statistically significant. 

6.2.2.2 Perceived risk of lung cancer 

More current smokers perceived their risk of getting lung cancer as high over ‘the next 

few years’ (48%, n=21) than former (10%, n=7) and never smokers (7%, n=3; p<.001), 

and over a third (36%, n=16) agreed their lifetime risk was ‘higher than other smokers’ 

(see Table 6.2).  Forty-four per cent (n=20) felt ‘I will get lung cancer sometime during 

my life’ (vs. 10%, n=7 and 17%, n=8, respectively, p<.001).  Overall, fewer than 9% 

(n=14) of respondents believed ‘there’s no risk of getting lung cancer if you only smoke 

for a few years’, ‘once you stop smoking you are no longer at risk of lung cancer’, or 

that ‘I would have got lung cancer by now if I was going to’, and there were no 

significant associations with smoking status for these items.  Eighteen per cent (n=8) of 

smokers thought they ‘may already have lung cancer’, but the proportion agreeing was 

not significantly different to former or never smokers. 
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6.2.2.3 Worry about lung cancer 

Worry about getting lung cancer was most prevalent among smokers (see Table 6.2).  

Three quarters (75%, n=33) agreed they ‘often worry’ (vs. 25%, n=17 and 27%, n=12 

of former and never smokers; p<.001), and fewer (55%, n=24) believed ‘a clear CT 

scan would stop me worrying’ (vs. 81%, n=54 and 68%, n=30; p<.05).  However, 

smokers were no more likely to agree that worry would deter them from participating in 

screening and while being ‘very scared of getting lung cancer’ was commonly reported 

across the sample (58%, n=93), this did not differ significantly by smoking status. 

6.2.2.4 Beliefs about lung cancer outcomes 

Fewer than half (45%, n=71) of the sample agreed ‘people with lung cancer can expect 

to continue with their normal activities’ and nearly a quarter (23%, n=35) thought 

‘treatment is worse than the lung cancer itself’ (see Table 6.2).  Smokers were most 

pessimistic about survival, with almost half agreeing lung cancer is ‘a death sentence’ 

(48%, n=21 vs. 13%, n=9 of former smokers and 11%, n=5 of never smokers, p<.001).  

While fewer smokers agreed with beliefs about cure, there were no statistically 

significant associations with smoking status.   

6.2.2.5 Items not associated with smoking status 

There were no statistically significant associations between smoking status and the 

perceived benefit from screening items, which the majority of respondents agreed with 

(see Table 6.3).  Nearly two thirds (65%, n=105) believed ‘a CT scan could improve my 

chances of surviving lung cancer’, and 70% (n=112) thought ‘the treatment for lung 

cancer may not be as bad if the cancer is found early’.  With regards to avoidance of 

lung cancer (e.g. avoiding talking about it or knowing if one has it), this was fairly 

commonly reported (18-25%, n=30-39), but not statistically associated with smoking 

status. 

The perceived need for screening in the absence of symptoms was also found to be 

unrelated to smoking status, with the one exception being that a higher proportion of 
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smokers thought that ‘people with lung cancer would have pain or other symptoms 

before being diagnosed’ (52%, n=23 vs. 19%, n=13 of former smokers and 34%, n=15 

of never smokers, respectively, p<.01) (see Table 6.3).  One fifth of the sample overall 

(20%, n=31), believed they did not need a lung cancer screening test because they did 

not have symptoms. 

Beliefs about practical barriers to screening also did not differentiate smokers from 

non-smokers, with a minority of the sample agreeing time (5%, n=8) or travel (11%, 

n=17) would prevent them from participating (see Table 6.3).  Notably, 23% (n=37) of 

the sample overall believed they had other more important priorities than lung cancer 

screening.  Unnecessary radiation exposure concerned only a few of the sample 

overall (11%, n=17). 

Last, intentions to be screened were also not associated with smoking status (see 

Table 6.4).  Overall, the majority (88%, n=143) of participants reported that they 

intended to be screened for lung cancer if they were invited, and when asked how 

realistic their intentions were, a high proportion (83%, n=135) believed they were either 

‘very likely’ or ‘likely’ to participate. 
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Table 6.2 Frequencies, chi-square analyses and Fisher’s exact tests for agreement with each lung cancer statement by smoking status 
(part 1) 

NOTE: a χ²; b Fisher’s exact test; *(n=122) 

 Smoking status %(n) agree  

 Overall 
(n=163) 

Current 
(n=45) 

Former 
(n=71) 

Never 
(n=47) 

Sig. 

Beliefs about smoking and lung cancer screening      
 The people doing the lung cancer screening could be rude to smokers 13.1 (21) 20.5 (9) 8.7 (6) 12.8 (6) .489a 

 There is no point going for lung cancer screening while you are still smoking 10.7 (17) 2.3 (1) 14.5 (10) 13.0 (6) .046b 

 If the CT scan is negative you can continue to smoke without worrying about lung cancer 12.0 (19) 29.5 (13) 5.8 (4) 4.4 (2) <.001b 
 I have smoked too long to benefit from lung cancer screening 10.3 (12) 20.0 (9) 4.3 (3) - .020b 

Perceived risk of lung cancer      
 My personal risk of getting lung cancer during my lifetime is higher than other smokers - 35.6 (16) - - - 
 I would have got lung cancer by now if I was going to 8.4 (13) 9.1 (4) 5.9 (4) 11.9 (5) .505b 

 I think I have a high chance of getting lung cancer in the next few years 19.5 (31) 47.7 (21) 10.1 (7) 6.5 (3) <.001a 

 I think I may already have lung cancer  8.2 (13) 17.8 (8) 4.3 (3) 4.5 (2) .053b 

 There’s no risk of getting lung cancer if you only smoke for a few years 5.0 (8) 4.4 (2) 7.2 (5) 2.2 (1) .534b 

 I feel I will get lung cancer sometime during my life 21.7 (35) 44.4 (20) 10.1 (7) 17.0 (8) <.001a 

 Once you stop smoking you are no longer at risk of lung cancer 8.8 (14) 8.9 (4) 11.6 (8) 4.4 (2) .264b 

Worry about lung cancer      
 A clear CT scan would stop me worrying about lung cancer 69.7 (108) 54.5 (24) 80.6 (54) 68.2 (30) .023a 

 I often worry about my chance of getting lung cancer 38.0 (62) 75.0 (33) 24.6 (17) 26.7 (12) <.001b 

 I’d be too worried about lung cancer to have a lung cancer screening test 11.0 (18) 13.3 (6) 11.3 (8) 8.5 (4) .095b 

 I’m very scared of getting lung cancer 57.8 (93) 60.0 (27) 54.3 (38) 60.9 (28) .426b 

Beliefs about lung cancer outcomes      
 If I ever got lung cancer, I could be cured* 38.8 (47) 28.0 (7) 36.8 (21) 48.7 (19) .125b 

 A diagnosis of lung cancer is a death sentence 22.0 (35) 47.7 (21) 13.0 (9) 10.9 (5) <.001a 

 Lung cancer can often be cured 46.3 (74) 40.9 (18) 50.7 (35) 44.7 (21) .498a 

 These days many people with lung cancer can expect to continue with their normal 
activities and responsibilities 

44.9 (71) 39.5 (17) 54.3 (38) 35.6 (16) .085a 

 Most lung cancer treatment is worse than lung cancer itself 21.6 (35) 20.5 (9) 19.7 (14) 25.5 (12) .713a 
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Table 6.3 Frequencies, chi-square analyses and Fisher’s exact tests for agreement with each lung cancer statement by smoking status 
(part 2) 

NOTE: a χ²; b Fisher’s exact test 

 

 Smoking status %(n) agree  

 
 

Overall 
(N=163) 

Current 
(n=45) 

Former 
(n=71) 

Never 
(n=47) 

Sig. 

Perceived benefit of lung cancer screening      
 Lung cancer spreads so quickly that a CT scan would not help 15.2 (24) 22.7 (10) 14.5 (10) 8.9 (4) .321a 

 A CT scan could improve my chances of surviving lung cancer 64.8 (105) 64.4 (29) 71.4 (50) 55.3 (26) .386a 

 The treatment for lung cancer may not be as bad if the cancer is found early 70.4 (112) 75.0 (33) 70.0 (49) 66.7 (30) .931b 

 I am too old to benefit from lung cancer screening 12.4 (20) 17.8 (8) 11.4 (8) 8.7 (4) .080b 

Avoidance of lung cancer      
 I avoid things that remind me of lung cancer 24.7 (39) 29.5 (13) 21.7 (15) 24.4 (11) .866b 

 I avoid talking about lung cancer 21.9 (35) 31.1 (14) 17.4 (12) 19.6 (9) .124b 

 I would not want to know if I have lung cancer 18.4 (30) 20.0 (9) 14.1 (10) 23.4 (11) .560b 

Beliefs about symptoms of lung cancer and the perceived need for screening without 
symptoms 

     

 I do not need to have a lung cancer screening test because I have no symptoms 19.6 (31) 11.1 (5) 17.4 (12) 31.8 (14) .111b 

 A symptom has to be severe for it to be a possible symptom of lung cancer 11.8 (19) 15.2 (7) 8.6 (6) 13.0 (6) .475a 

 Lung cancer screening is only necessary if you have symptoms 17.9 (29) 20.0 (9) 14.3 (10) 21.3 (10) .389b 

 People with lung cancer would have pain or other symptoms before being diagnosed 32.7 (51) 52.3 (23) 19.1 (13) 34.1 (15) .009a 

Practical barriers to lung cancer screening      
 I do not have the time to go for a lung cancer screening test  5.0 (8) 2.3 (1) 4.3 (3) 8.7 (4) .389b 

 I have other priorities which are more important than getting a lung cancer screening test 23.1 (37) 24.4 (11) 19.1 (13) 27.7 (13) .666b 

 Having to travel to my local hospital would keep me from having a lung cancer screening 
test  

10.7 (17) 9.1 (4) 9.9 (7) 13.6 (6) .729b 

Concern about radiation      
 Having a CT scan exposes me to unnecessary radiation  10.8 (17) 11.4 (5) 11.8 (8) 8.9 (4) .986b  
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Table 6.4 Frequencies, chi-square analyses and Fisher’s exact tests for the lung cancer screening intention items by smoking status 

NOTE: a χ²; b Fisher’s exact test 

 

 

 Smoking status %(n)  

 
 

Overall 
(N=163) 

Current 
(n=45) 

Former 
(n=71) 

Never 
(n=47) 

Sig. 

If you were invited to have a lung cancer screening test, would you take up the offer?      
 Yes definitely/probably 87.7 (143) 93.2 (41) 89.9 (62) 85.1 (40) .492b 

 Probably/definitely not 10.4 (17) 6.8 (3) 10.1 (7) 14.9 (7)  

Realistically, how likely is it that you would actually go for a lung cancer screening 
test? 

     

 Very likely/likely 82.8 (135) 88.4 (38) 88.4 (61) 78.3 (36) .260a 

 Very unlikely/unlikely 14.1 (23) 11.6 (5) 11.6 (8) 21.7 (10)  
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6.3 Discussion 

This was the first study to explore smokers’ beliefs about lung cancer screening within 

socioeconomically deprived communities in the UK, using proactive recruitment 

methods to engage a ‘hard-to-reach’ sample.  In this study, low SEP smokers were 

largely aware of their increased risk of lung cancer and most intended to be screened.  

However, compared with former and never smokers, they were more likely to worry 

about this risk, hold fatalistic perceptions of lung cancer, and believe that a significant 

smoking history negates screening benefit, beliefs which could deter them from 

participating in lung cancer screening. 

Smokers’ acknowledgement of their increased risk of lung cancer is consistent with 

previous evidence that most smokers perceive their risk of lung cancer as higher than 

those who have never smoked (Sach & Whynes, 2009), even if some compare their 

risk favourably with other smokers (Dillard et al., 2006; Weinstein et al., 2005).  In this 

sample, one third of smokers thought their risk was actually higher than other smokers, 

with 44% thinking they will get lung cancer at some point in their lifetime, and 18% 

believing they may even already have it.  Worry about risk was higher still; three 

quarters of smokers surveyed said they worried often about getting lung cancer, while 

feeling ‘very scared of getting lung cancer’ was commonly reported, regardless of 

smoking status.  This is consistent with studies describing higher cancer fear among 

low SEP groups (Vrinten et al., 2014; Wardle et al., 2004).  Importantly, smokers were 

less likely to agree that a clear CT scan would stop them worrying about lung cancer 

which suggests they are less likely to perceive screening as an opportunity for 

reassurance than non-smokers; something implicated by qualitative work in screening 

participation (Waller et al., 2013) and that could help to explain former smokers’ higher 

engagement.  The same perceptions of lower perceived control and reassurance have 

also been observed among smokers in relation to breast and cervical cancer screening 

(Marteau et al., 2002; Messina et al., 2002).  Smokers’ evident concern about their risk 

of lung cancer, and even expectation, suggests that there may be no need to 
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emphasise risk in screening invitations and that screening may offer the opportunity to 

intervene to assist smoking cessation.   

Of note, the proportion of never and former smokers who reported they worry often 

about their risk of lung cancer was near-identical (25% and 27%, respectively).  This is 

interesting given that former smokers are at an increased risk compared with never 

smokers.  Rates of smoking increase with socioeconomic deprivation and so lower 

SEP individuals are more likely to be regularly exposed to second-hand smoke (e.g. in 

the home) and to have experience of close family and friends dying from lung cancer.  

Though speculative, it is plausible that these factors could cause never smokers living 

within lower SEP communities to overestimate their personal risk of lung cancer.  

However, it remains to be seen how similar worry about lung cancer risk might be 

among never smokers from differing socioeconomic backgrounds.  It is also possible 

that former smokers could underestimate their risk of lung cancer but it is difficult to 

know how accurate their perceptions might be in this study, as analyses did not control 

for smoking history.  Future research could explore how never smokers living within 

socioeconomically deprived communities form their perceptions of lung cancer risk. 

In addition to increased worry, smokers also appeared to be more fatalistic about lung 

cancer than former and never smokers.  Around half perceived lung cancer to be a 

death sentence and one fifth thought they had smoked too long to be able to benefit 

from screening when the opposite is actually true, i.e. a significant smoking history 

increases the likelihood of benefitting from lung cancer screening on the basis that they 

are at higher risk of lung cancer.  In previous research, both worry and fatalism were 

reported by COPD patients as reasons for declining an offer of lung cancer screening 

(by bronchoscopy and CT scan) (Patel et al., 2012).  Coupled with the higher 

prevalence of worry and fatalistic perceptions of lung cancer among low SEP smokers 

in this sample, it is possible to speculate that these might potentially be important for 

explaining socioeconomic and smoking-related biases in screening participation.  

Indeed, there is wider evidence that negativity and fatalism towards cancer are more 
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prevalent among lower SEP groups and smokers (Espinosa de los Monteros & Gallo, 

2011; Niederdeppe & Gurmankin Levy, 2007; von Wagner, Good, Whitaker, & Wardle, 

2011b) and crucially, these have been associated with avoidance of early detection 

(Beeken et al., 2011) and later stage at diagnosis (Lyratzopoulos, Liu, Abel, Wardle, & 

Keating, 2015).  Future research should aim to explore fatalistic beliefs in more depth 

and investigate their origins, to provide an evidence base from which to devise effective 

early detection messages. 

Perceptions of benefit from screening, avoidance of lung cancer, screening 

practicalities and beliefs about screening in the absence of symptoms did not 

differentiate smokers from non-smokers in this low SEP sample.  Nonetheless, these 

results were interesting.  First, the lack of an association between practical barriers and 

smoking status could suggest that psychosocial or cognitive factors may be more 

instrumental in explaining smoking-related biases in participation, compared with 

practical obstacles such as time or travel, which were just as likely to concern anyone.  

This is supported by a study of UKLS non-participants in which emotional barriers to 

participation were more commonly reported by smokers than practical issues; although 

practical barriers were the most frequently cited reason for non-participation overall (Ali 

et al., 2015).  Second, while participants were negative about lung cancer survival 

generally, two thirds thought LDCT screening could improve their chances of survival, 

suggesting many are receptive to the idea of screening as an early detection strategy.  

Previous research has shown attitudes towards cancer are complex (Robb et al., 

2014), especially among low SEP individuals who are more likely to be ambivalent; 

holding both negative and positive views (Quaife et al., 2015).  Research is needed 

which examines the nature of these beliefs in-depth to understand how they might 

affect screening participation and how the early detection message for lung cancer 

could be delivered.  Third, and of concern, one fifth of the sample thought they would 

not need screening for lung cancer in the absence of symptoms.  The aim of screening 

would be to detect the very early stages of lung cancer (stages IA and IB, see Chapter 
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2 for more information); when curative treatment has a higher chance of success but 

when symptoms are commonly absent.  The belief that screening is only necessary for 

symptomatic individuals has been associated with screening non-participation for other 

cancer types (Ekberg, Callender, Hamer, & Rogers, 2014; Vernon, 1997) and was 

implicated by non-participants in the NELSON lung cancer screening trial as a reason 

not to take part (van den Bergh et al., 2009).  It is therefore important that the concept 

of screening for asymptomatic disease is effectively communicated if a lung cancer 

screening programme were to be introduced in the UK.  However, this message would 

need to be mindful of the high prevalence of symptoms among the at-risk population 

(e.g. a persistent cough among those with COPD), so as not to imply that screening 

would not be of benefit. 

In addition, it is important to note that the large majority (93%) of current smokers 

surveyed reported that they intended to be screened for lung cancer if they were 

invited, and a similar proportion to former and never smokers.  This is consistent with 

findings from the general population sample reported in the previous chapter (Chapter 

5) but contrary to the smoking-related inequalities in lung cancer screening 

participation observed in the trial context (Hestbech et al., 2011; McRonald et al., 2014; 

National Lung Screening Trial Research Team et al., 2010; Yousaf-Khan et al., 2015).  

It is also inconsistent with findings from a US telephone survey (n=2001; aged >40 

years), which found smokers were less willing to be screened than non-smokers 

(Silvestri et al., 2007).  Nevertheless, in this same survey, around three quarters of 

smokers reported that they were willing to be screened, similar to findings of a smaller 

online US survey of smokers (Cataldo, 2016).  As previously discussed, intentions are 

an unreliable predictor of health behaviour (Sheeran, 2002).  Perhaps what could be 

inferred is that lower SEP smokers are interested in, and supportive of screening in 

principle, as evidenced by their holding positive beliefs about benefit too.  However, 

they appear to be more ambivalent and psychosocial factors have the potential to 

undermine these intentions. 
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Limitations to the design of this study restrict the conclusions that can be made.  By 

proactively recruiting in community settings outside of health service and trial contexts, 

the sample was characterised by the same factors that predict lower participation.  

However, it cannot be assumed that the beliefs identified here are either prevalent or 

generalise beyond the English-speaking urban communities that were accessed, and 

further research should investigate the views of minority high risk groups.  It also 

cannot be inferred that these beliefs differentiate lower and higher SEP groups 

because the latter were not recruited.  While results are reported separately by 

smoking group, the inclusion of screening-ineligible adults may have biased the 

findings.  Furthermore, while their association with smoking status might indicate 

important barriers to lung cancer screening participation, large survey samples with 

representative sampling techniques and comprehensive measures are needed to 

quantify these findings.  Null results should be treated with caution for the same 

reason.  Studies are then needed which explore the association between these beliefs 

and intentions to be screened, and ultimately screening behaviour.  In addition, as 

there were too few cases to carry out multivariable analyses, it cannot be concluded 

that the associations between smoking status and beliefs about lung cancer are 

independent of demographic or other smoking-related factors.  Last, assisting those 

participants who needed help completing the questionnaire may have unintentionally 

biased their answers through observer and social desirability effects. 

6.3.1 Conclusion 

In conclusion, while lower SEP smokers may largely acknowledge their risk of lung 

cancer and intend to be screened for lung cancer, their greater tendency to worry, hold 

fatalistic beliefs, and be sceptical about screening benefit for long-term smokers could 

help to explain why fewer have taken part in lung cancer screening relative to former 

smokers and more affluent individuals.  By elucidating differences in beliefs about lung 

cancer screening between smokers and their non-smoking counterparts (i.e. former 

and never smokers) within lower SEP communities, this study proposes psychosocial 
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and cognitive factors worthy of further exploration for research investigating smoking-

related biases in lung cancer screening participation.  This should include the use of 

qualitative research designs to explore the nature and origins of these beliefs.  The 

study described in the next Chapter, aimed to do just this.   
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CHAPTER 7 

Study 4: Qualitative study of attitudes towards lung cancer 

screening among lower socioeconomic position smokers and 

ex-smokers
11

 

 

7.0 Introduction 

The study described in Chapter 6 sought to explore attitudes towards lung cancer 

screening within heavy smoking and socioeconomically deprived communities using a 

quantitative design to compare current, former and never smokers’ beliefs.  It aimed to 

address the lack of data from lower socioeconomic position (SEP) communities 

specifically, as previous research in this area has typically used population-based (e.g. 

Silvestri et al., 2007), clinical (e.g. Pallin et al., 2012), or trial non-participant (e.g. Ali et 

al., 2015) samples.  The study reported in this chapter was linked to this survey and 

had a similar background, also intending to address this gap.  However it applied a 

qualitative design to provide an in-depth exploration of the beliefs towards lung cancer 

screening held by lower SEP smokers and former smokers.   

One other qualitative study (Carter-Harris et al., 2015) has been carried out away from 

the trial and clinical contexts to examine the views of long-term smokers towards lung 

cancer screening; although it did not recruit within socioeconomically deprived 

communities.  Focus groups were carried out with smokers who had and had not 

undergone screening in the United States (US).  Participants recognised the benefit of 

early detection and some saw screening as an opportunity for reassurance and 

something that might provide the impetus to stop smoking.  However, perceptions of 

stigma around smoking-related risk and distrust of the intentions of a lung cancer 

screening programme were highlighted as potential deterrents, as was the 

inconvenience associated with the screening test. 

                                                
11

 A version of this chapter has published in Health Expectations (Appendix 3). 
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7.0.1 Aim 

This study aimed to explore in-depth, the beliefs of lower SEP smokers and former 

smokers towards lung cancer screening (a sub-sample from Study 3) and identify 

factors that might be important when communicating an offer of lung cancer screening.   

 

7.1 Methods 

7.1.1 Participants 

Proactive community-based methods were used to recruit participants for Study 3 from 

December 2013 to April 2014, the details of which are described in Chapter 6 (see 

Section 6.1.1).  After each participant had completed the questionnaire, their responses 

were screened to purposively sample a sub-group of interviewees who had reported 

they were current or former smokers from lower SEP backgrounds (as indicated by an 

area-based measure of deprivation or their education level), and to ensure equal 

representation of men and women.  Arrangements for interview were made 

immediately with participants who indicated they were willing, to minimise attrition.  

Therefore, recruitment began at the same time as recruitment for Study 3, and 

interviews ceased when no new information was obtained from the data during 

analyses (i.e. saturation was achieved).  Ethics approval was granted by the UCL 

Research Ethics Committee (reference: 5210/001; Appendix 4).  Before agreeing to 

participate, the study purpose and rights of the participants were explained, supported 

by a study information sheet (Appendix 5).  Consent was provided verbally. 

7.1.2 Measures 

Semi-structured interviews were carried out predominantly by telephone (one interview 

was face-to-face), during which participants were asked open-ended questions on 

three main topics: i) benefits/barriers to screening (e.g. ‘Can you talk me through your 

reasons for going/not going [to screening]?’), ii) the preferred approach for the 
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screening invitations (e.g. ‘Often, letters from the doctor point out that the person is a 

smoker.  How do you feel about that?’), and iii) attitudes towards the provision of 

smoking cessation support (e.g. ‘Smokers may also be asked if they would like advice 

or help with stopping smoking at their appointment.  How do you feel about that?’).  At 

the start of the interviews, the same brief explanation of screening was given as in 

Study 3 (‘a new screening test is being developed to find lung cancer in its early 

stages’ which would use a ‘type of x-ray called a CT scan… taken in hospital’), but 

participants were also asked to imagine they had received a screening invitation from 

their General Practitioner (GP).  Please see Appendix 8 for the interview schedule. 

Self-reported smoking and demographic data on interviewees had already been 

collected as part of Study 3.  These included smoking status, age when started 

smoking daily, the maximum number of cigarettes smoked each day (to calculate pack-

year history), number of quit attempts lasting three months or longer, age at quitting 

and self-rated confidence in ability to quit (rated from zero to ten, with a higher rating 

meaning higher confidence).   

The demographic characteristics measured included sex, age, marital status 

(categorised as married/cohabiting vs. single/divorced/widowed), ethnicity (categorised 

as White vs. not White), highest level of education (left school aged <15 years/no 

formal qualifications, CSEs/O’levels, ONC/BTEC/A’levels, higher education below 

university degree or university degree), Index of Multiple Deprivation (IMD) 2010 rank 

(converted from postcode: Department for Communities and Local Government, 2011) 

and employment status (employed full time/part time/self-employed, unemployed, 

retired, and disabled/too ill to work).  Data on previous participation in NHS cancer 

screening programmes for colorectal, breast and cervical cancer were also collected, 

for which participants were asked if they had ever taken part (‘yes’, ‘no’, and ‘not sure’). 
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7.1.3 Analyses 

The interviews were transcribed verbatim and analysed using an inductive approach to 

thematic analysis in NVivo version 10.  This method was chosen over other qualitative 

analytic approaches because it is not tied to a particular theoretical framework (Braun 

& Clarke, 2006) and therefore allowed a data-driven approach to the interpretation of 

the themes.  The purpose of this study was to look for semantic patterns across the 

data in relation to specific research questions concerning perceptions of lung cancer 

screening.  Other approaches were therefore ill-suited because they focussed on the 

individual experience (Interpretive Phenomenological Analysis, Case Study), the 

interpretation of language meaning and its construction (Discourse Analysis), the 

generation of theory (Grounded Theory) or wider social and cultural meanings 

(Ethnography). 

Familiarisation with the data began during the interviews and continued through 

repeated reading of the transcripts.  During the initial rounds of coding, the code labels 

matched the data as closely as possible, and interpretation was kept to a minimum.  

New codes from each transcript were constantly compared with those from previous 

transcripts and if they deviated, a new code was created.  This process aimed to 

ensure coding was methodologically rigorous and equally informed by all of the 

transcripts, rather than being based solely on the first few transcripts.  This generated a 

large number of different codes.  Themes and sub-themes were interpreted from the 

coded data and developed into a framework.  This was carried out iteratively, and 

codes that did not fit within the themes were used to challenge and revise them, which 

included revisiting the transcripts when clarification was needed.  Ultimately, the 

inclusion of themes depended on their prevalence within the data, but most crucially on 

their contribution to the research question, i.e. factors that may be important when 

communicating an offer of lung cancer screening.  A second researcher (Dr Laura 

Marlow) read ten randomly selected transcripts and listened to the audio recordings to 
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independently cross-check the framework, and following discussion, the final 

framework was agreed. 

 

7.2 Results  

7.2.1 Sample characteristics 

The majority of eligible participants (>90%) from Study 3 who were subsequently 

contacted for interview took part (n=21).  Of these, 14 had been approached directly 

and seven had opted to take part when returning their questionnaire by post.  There 

were additional participants willing to be interviewed, but recruitment ceased because 

no new information was being gleaned from the data during analyses (saturation had 

been reached). 

Nine smokers and 12 former smokers were interviewed (see Table 7.1), 11 of whom 

were male and 10 female.  The mean age of interviewees was 62 years, and they 

predominantly reported being from a White ethnic background (n=19) and single or 

widowed (n=18).  Half were retired (n=11) and the majority lived in areas categorised 

within the most deprived IMD quintile (n=16) or reported a low level of education (no 

formal qualifications/left school aged <15 years: n=15).  All of the women interviewed 

reported that they had participated in breast and cervical cancer screening 

programmes.  Of those participants aged >60 years, the majority (77%) had taken part 

in colorectal cancer screening. 

The mean age at which interviewees had started smoking was 15 (SD: 6.5) and their 

average pack-year history was more than double that needed to meet USPSTF criteria 

for screening (M: 67.6; range: 6-285; USPSTF eligibility for screening is >30 pack-

years (Moyer, 2014)).  On average, smokers did not rate their ability to quit very highly.  

Around half of those interviewed (n=10) reported that they knew a family member or 

close other who had been diagnosed with lung cancer. 
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Table 7.1 Demographic and smoking characteristics of the sample  

NOTE: N and % totals may not sum due to missing data; *includes only those eligible 

 (n=21) 
Gender, %(n)  
 Male 52.4 (11) 
 Female 47.6 (10) 

Age group, %(n)  
 41-49 4.8 (1) 
 50-59 33.3 (7) 
 60-69 52.3 (11) 
 70-79 

80+ 
9.5 (2) 
0 (0) 

Marital status, %(n)  
 Married/Civil partnership/Cohabiting 14.3 (3) 
 Single/Divorced/Widowed 85.7 (18) 

Ethnicity, %(n)  
 White  90.5 (19) 
 Not White 9.5 (2) 

Highest level of education, %(n)  
 Left school aged <15 years/No formal qualifications 71.4 (15) 
 CSEs/O’levels/ONC/BTEC/Other 19.0 (4) 
 A’levels/Higher education qualification below degree 4.8 (1) 
 Degree 4.8 (1) 

IMD rank quintile (rank range), %(n)  
 Quintile 1 (1-6496) most deprived 76.2 (16) 
 Quintile 2 (6497-12993) 14.3 (3) 
 Quintile 3 (12994-19489) 4.8 (1) 
 Quintile 4 (19490-25986) 0 (0) 
 Quintile 5 (25987-32482) least deprived 0 (0) 

Employment status, %(n)   
 Employed full time/Part time/Self employed 23.8 (5) 
 Unemployed 

Full time homemaker/Carer 
14.3 (3) 

0 (0) 
 Retired 52.4 (11) 
 Disabled or too ill to work 9.5 (2) 

Smoking status, %(n)  
 Current smoker 42.9 (9) 
 Former smoker 57.1 (12) 

Participation in cancer screening programmes*, %(n)  
 Colorectal cancer screening 76.9 (10) 
 Breast cancer screening  100.0 (10) 
 Cervical cancer screening 100.0 (10) 

Experience of lung cancer, %(n)  
 Yes (someone close or prefer not to say who) 47.6 (10) 
 None 47.6 (10) 

Smoking history, range (mean, SD)  
 Mean age started smoking daily (>1 cigarette or roll up) 6-39 (14.5, 6.5) 
 Number of times stopped smoking (>3 months) 0-6 (1.1, 1.7) 
 Age stopped smoking (former smokers only) 38-66 (54.8, 9.2) 
 Pack-years 6-285 (67.6, 57.5) 
 Quit confidence rating out of 10 (current smokers only) 0-10 (4.4, 4.5) 
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7.2.2 Thematic analyses 

The themes interpreted from the data have been grouped into two categories.  The first 

encompasses general attitudes to lung cancer, which includes smoking history and 

stigma, lung cancer as an uncontrollable disease, and difficult life circumstances.  The 

second concerns screening-specific attitudes and includes supportive attitudes towards 

screening, fear related to lung cancer diagnosis and the patient pathway, avoidance of 

knowing whether one has lung cancer, the perception that it is too late to benefit from 

screening due to irreversible smoking damage, and participants’ recommendations for 

the screening approach and support.  Short illustrative quotes are included in the text, 

and longer quotes are presented in tables 7.2 and 7.3.  Reference codes accompany 

each quote and represent: participant number (P), sex (F/M), smoking status (X/S = ex-

smoker/smoker) and age. 

7.2.3 General attitudes 

7.2.3.1 Smoking: history, stigma and identity 

The interviews often stimulated participants to explain or justify their smoking history, 

with many expressing “regret” and “guilt”.  Current smokers in particular emphasised 

the difficulties stopping, feeling “trapped” by their addiction, and their attempts at 

cutting down.  Some pointed out that when their generation began smoking, it was 

seen as “glamorous”, and the risks were not publicised as they are now. 

Smoking was commonly described as a “stigmatised” and “taboo” behaviour, for which 

smokers had been “singled out” and “picked on”.  Current smokers especially felt 

health professionals blamed them for their ill health and treated them unfairly, worrying 

that “you ain’t gonna get the proper diagnosis” (P3,M,S,57).  This was especially true of 

interviewees who emphasised smoking as part of their identity (“It’s a working class 

man’s thing”, P5,M,S,56) and attempted to normalise the habit as something ongoing 

“since Robinson Crusoe” (P5,M,S,56).  Tellingly the same participant later added, “if 
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they could give me something to stop me smoking, I’d take it straight away” 

(P5,M,S,56) (see Table 7.2).   

7.2.3.2 Uncontrollable disease: risk, survival and treatment 

Lung cancer was described as a “killer” disease, which is “progressive”, “aggressive” 

and a “painful way to go” (P9,M,X,50) by both current and former smokers.  The vital 

nature of lungs appeared to be implicated in poor survival with some questioning how 

treatment is possible given that “you can’t live without your lungs” (P9,M,X,50).  There 

was concern that treatment is ineffective and detrimental to quality of life.  

Consequently, some participants explained they would decline treatment, perceiving 

screening as something which “can never give you a new pair of lungs” (P1,M,X,54). 

Regardless of smoking status, many were concerned that there was little they could do 

to reduce their high risk of lung cancer, because of their smoking history, with some 

worrying they may already have it: “you’ll always be worried if you’ve been a heavy 

smoker” (P13,F,X,66).  To compound this lack of control, risk was perceived as 

unpredictable.  Interviewees cited the fact that a non-smoker can get lung cancer even 

if “they’ve never put a fag in their mouth” (P5,M,S,56), and that “a lot of people smoke 

and still live to a ripe old age” (P16,F,X,67).  Suggestions of other risk factors unrelated 

to smoking appeared to further reduce perceived control, including genetics, pollution, 

asbestos, poor housing, workplace exposures, stress and “cancer-grown foods” 

(P9,M,X,50).  Not smoking was therefore not necessarily perceived as protective and 

many attributed their risk of lung cancer to chance.  A minority questioned “how much 

you need to smoke before it brings on lung cancer” (P1,M,X,54), underplaying 

smoking’s role in lung cancer risk as something that “doesn’t help” (P7,F,X,57), or “a 

load of old toffee” (P5,M,S,56) (see Table 7.2). 

7.2.3.3 Life circumstances: poor health, life experiences and addiction 

Poor health and comorbidities were commonplace among participants’ family and 

friends, which included other cancers, smoking-related diseases (especially chronic 
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obstructive pulmonary disease or COPD), and chronic diseases (e.g. diabetes).  

Vicarious experiences of others’ suffering with lung cancer were commonly referenced 

in relation to screening attitudes.  Difficult life circumstances beyond health were also 

mentioned, and implicated by some in the adoption of a pessimistic outlook on life.  

Some interviewees alluded to their struggles with other addictions, against which 

smoking was considered the lesser evil (see Table 7.2). 
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Table 7.2 Quotes illustrative of the general attitude themes 

 Participant  

Control over lung cancer: risk, treatment, fatalism and inability to treat lungs for cancer  

“I think you’ll always be worried [about lung cancer] if you’ve been a heavy smoker” P13,F,X,66 
“But I breathe heavy.  I’ve got all the signs of lung cancer” P10,F,S,63 
“my nan died of it, er one, two of my uncles died of it… so right the way back to the beginning of time right up until now… in the 
genes” 

P5,M,S,56 

“I worked in a car plant… everything was covered in powder so you were breathing that… eight hours a day, so that is a concern” P9,M,X,50 
“they think, “I’ll pack up smoking and live another ten years”. But life don’t work that way… when your numbers up, your numbers up” P12,M,S,68 
“I think it’s [lung cancer] the luck of the draw isn’t it, really, with everything” P11,F,S,69 
“[lung cancer] slowly suffocates you, it’s irreversible and they can’t do nothing for it” P5,M,S,56 
“it will kill you for sure.. I just know that you get cancer and you are dead” P16,F,X,67 
“I think it [chemotherapy] knocks them off quicker in some cases… I would decline it, I would just take my chances” P22,F,X,67 
“with breast cancer you can have your breast off, but in the lungs it’s a very, I don’t know, it seems a different kettle of fish to me” P11,F,S,69 

Life circumstances: poor health, life experiences and addiction  

“I’ve known two or three people with it [lung cancer]… But the ones that I’ve known have not lasted that long… it’s a bit frightening” P11,F,S,69 
“She screamed in pain until she died for more than a week and it’s a horrible way to go because it’s very painful, very nasty” P9,M,X,50 
“Everything always turns out bad or worse for me… Because I’ve had a lot of negative things in my life… Being brought up on a 
council estate” 

P18,M,S,47 

“I’d fix myself with booze, drinks, drugs for years” P18,M,S,67 
“I always thought I’d got lung cancer because I abused myself… badly abused myself.  After I lost my mother and father I gave up” P18,M,S,47 

Smoking: history, stigma and identity  

“I feel a bit ashamed I suppose… I don’t like to say I smoke… it could be a bit of guilt really” P11,F,S,69 
“So I’m on roll-ups now… I’ve tried to give up … I’ve had advice from my doctor and everybody.  And I still can’t… I wish I could” P10,F,S,63 
“you don’t enjoy it you get stuck in, you don’t get much choice it’s addictive” P1,M,X,54 
“when you go back 40 years ago they didn’t know nothing about it really… the dangers of cigarettes, smoking and stuff” P4,F,X,58 
“I lie to people… whatever’s wrong with you they say it’s down to smoking, pack it up… you ain’t gonna get the proper diagnosis” P3,M,S,57 
“I think some of these doctors and ambulance men now are taking it a bit personal with people… Because I had one doctor...  the 
other two, it was like taboo.  They pushed me into a corridor… I think they were offish in the attitude what the people that think the 
result is it’s self-inflicted” 

P12,M,S,68 

“I know that the doctor would tell me off about it… It would be your fault, actually.” P17,F,S,61 
“people have been smoking since Robinson Crusoe… It’s enjoyment for people, it’s a working class man’s thing... I’m no different to 
anybody else” but later adds, “if they could give me something to stop me smoking, I’d take it straight away” 

P5,M,S,56 
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7.2.4 Screening-specific attitudes 

7.2.4.1 Support for screening: early detection, reassurance and preparation 
before death 

Most participants were positive in principle about screening, and several indicated they 

would participate if it were offered to them; often because they perceived some sort of 

benefit in knowing whether or not they have lung cancer.  Early detection was the most 

commonly cited benefit, with regards to “less major treatments” (P1,M,X,54), “better 

chance of cure” (P14,M,X,73), and the ability to “lead a normal life for longer” 

(P9,M,X,50), but notably more frequently by former smokers than current smokers.  

Furthermore, the language used to convey early detection principles was typically 

cautious about the ability to survive lung cancer in the long-term, with some appearing 

to pay ‘lip service’ to the idea of early detection without real conviction, doubting the 

benefits: “whether that’s true, I’m not too sure” (P7,F,X,57).  Instead, some participants 

perceived the benefit of early detection to be “halting the growth” (P23,M,X,66) of lung 

cancer in the hope that a cure would soon be available, indicating a lack of awareness 

that early stage treatment can be curative. 

Some participants welcomed the potential for reassurance that that they did not have 

lung cancer, and motivation to stop smoking if given a “clean slate”.  On the other 

hand, some saw screening as an opportunity to prepare family and personal affairs 

before they died.  The importance of family was also apparent in participants’ 

reasoning that “everyone wants to be around for their families and grandchildren to see 

them growing up” (P13,F,X,66).  One participant began the interview resolutely against 

screening, but started to think differently when he considered his grandchildren (see 

Table 7.3).   

7.2.4.2 Fear: diagnosis, hospitals, getting sick and death 

Fear of a lung cancer diagnosis was commonly suggested as a deterrent of screening, 

due to the expectation of a positive result; particularly for current smokers.  For some, 

the decision to attend for screening was interpreted as a decision to “find out” 
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(P4,F,X,58) about their lung cancer.  This fear also appeared to originate from 

concerns around the whole care pathway including getting sick, hospitals as a slippery 

slope from which the sick do not return, and ultimately death as “nobody wants to know 

they are dying” (P22,F,X,67). 

Some participants explained how receiving the invitation would be enough to promote 

fear; describing responses such as feeling “horrified”, “panic”, and “I would never stop 

worrying until I get the result” (P16,F,X,67).  However, participants were not concerned 

about the CT scan, which was generally regarded as “only like taking a picture of your 

insides… as long as they don’t bring out any needles” (P7,F,X,57).  The exception was 

one participant concerned about radiation.  Following a previous CT scan, he had 

believed he “was radioactive for the rest of my life” (P1,M,X,54) (see Table 7.3). 

7.2.4.3 Avoidance: rather not know and wait until sick 

Many described not wanting to know as a reason to avoid lung cancer screening, 

although it should be noted that most interviewees also said that they would participate.    

Attending lung cancer screening was likened to “facing the music” (P18,M,S,47) and 

even discussing the offer with a friend was perceived as difficult, with one participant 

referring to “the big C” (P12,M,S,68).  Avoidance was commonly explored through the 

third person, perhaps due to social desirability effects, with participants describing 

instances of friends or family avoiding seeking medical help for lung cancer symptoms 

until they were unwell (see Table 7.3). 

7.2.4.4 Too late: smoking damage and older age 

The perception that irreparable smoking damage had already been done was common, 

to the extent that many believed it was too late to prevent lung cancer or change the 

course of their respiratory health.  Smokers in particular discussed how the “damage is 

already done” (P3,M,S,63), and appeared not to see screening as an opportunity to 

regain control over their risk of lung cancer mortality because “once you’ve smoked 

more than ten years you think if I’ve got it, there’s nothing I can do” (P4,F,X,58).  One 
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former smoker described the process of seeing smoking damage inside the lungs as 

“like going to a mortuary” (P1,M,X,54). 

Tellingly, while most thought that screening should be available to all, some believed it 

would be of greatest benefit to younger adults, due to their shorter smoking history and 

ability to better “withstand any treatment” (P23,M,X,66).  This was despite having been 

explained the older age range that would be invited to screening in the event of a 

national programme.  The benefit of screening for older smokers with a significant 

smoking history was described as relatively low.  Related to this, some participants 

attributed their risk of lung cancer mortality, and life expectancy more generally, to 

chance (see Table 7.3). 

7.2.4.5 Screening: approach and support 

Participants emphasised the need to provide a non-judgemental screening service and 

suggested phrasing the invitation in general terms, to normalise the offer (e.g. in 

relation to an age group and not smoking status).  Others warned mentioning smoking 

cessation would be off-putting and unnecessary, because this advice would be 

expected. 

Some thought there should be capacity for interpersonal support preceding and during 

the appointment including, “a family friend that could support them” (P17,F,S,61), “a 

chat beforehand just to basically find out what… the procedure entails” (P7,F,X,57), 

and “a phone number they could ring” (P4,F,X,58).  Others noted that the invitation 

wording should be considered carefully so as not to imply lung cancer is specifically 

suspected (see Table 7.3). 
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Table 7.3 Quotes illustrative of the screening-specific attitude themes 

 Participant  

Support screening: early detection, preparation, and reassurance  

“a cure could be round the corner, and if you’re diagnosed early enough… to be sort of er put on hold… a cure might appear” P2,M,X,63 
“what I’ve heard from TV… as far as I’m aware is if you catch it early enough you can survive... whether that’s true, I’m not too sure” P7,F,X,57 
“I’d prefer to know… ‘cause you could kind of get your affairs in order… I’ve got five children… five grandchildren” P4,F,X,58 
“if they can… get me some extra years for those grandkids… I might even be lucky enough to… walk them down the aisle” P12,M,S,68 
“Oh, it would be great for me [negative result], and probably I would try my best not to do it, not to smoke” P17,F,S,61 
“It’s like a relief; it’s something else off your shoulders, isn’t it… Because you carry all this [expletive] about with you, thinking this, 
thinking that, and it’s all negative stuff.  And then you get to the truth [a negative result] and it’s like ah!  It’s like a real buzz” 

P18,M,S,47 

Fear: diagnosis, hospitals, getting sick and death  

“I’m just frightened because I smoke a lot.  I’ve been smoking since I was ten… I think the shock [of a positive screen] would kill me” P10,F,S,63 
“maybe scared of hospitals, scared of dying… because a lot of people think well, they go in with one thing and they catch all sorts” P19,F,S,65 
“too scared.  He hates hospitals… I know he’s had bad experiences... And that’s his attitude: “If I go in there I won’t come out”” P7,F,X,57 

Avoidance: rather not know and wait until sick  

“I’d rather not know, you know, personally, and carry on as things are carrying on” P12,M,S,68 
“He had a pain in his lung… and he never went anywhere... when he went to the doctors… he was dead within 3 weeks” P5,M,S,56 
“They’d be frightened of knowing… my husband wouldn’t dream of going to a doctor… He would rather not know... one day he’s 
here, next day he’s gone… I said to him, “The only time you’ll see a doctor is when you’re... halfway upstairs or downstairs”… he 
would have to be on death’s door” 

P7,F,X,57 

Too late: smoking damage and age  

“I mean it doesn’t really bother me now, ‘cause I think it’s too late anyway, so I reckon the damage is already done anyway” P3,M,S,63 
“Like you know in any campaign they’re running, yes the health benefits are great but believe me once you’ve smoked more than 
ten years you think if I’ve got it I’ve got it, there’s nothing I can do about it” 

P4,F,X,58 

“I’d go now.  I’d be scared to go.  But I would go if I was younger, you know… at my age I can’t imagine me surviving” P10,F,S,63 
“I would say from 25 onwards... the younger, the better... they stand a chance to fight it… with older people I don’t know so much... I 
think that the younger persons… their body’s younger, their organs are more… they are younger and healthier than an old person” 

P22,F,X,67 

Screening: approach and support  

“if they think someone is going to be there wagging the finger at them, that’s it, it’s out the window…“If you point at people and say, 
“Look, you’ve been picked out and we think you ought to be screened,” that will frighten them to death” 

P23,M,X,66 

“it’s the way it’s worded as well because a lot of people sort of go “oh” and panic” P8,M,S,52 
“Well, when you get this invitation you are thinking, oh I wonder if I’ve got it, that’s why they’ve sent it to me” P16,F,X,67 
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7.2.5 Reflexive account 

It is important to reflect on, and be transparent about, the potential ways in which my 

personal characteristics, position as a researcher, and disciplinary background, could 

have introduced bias into the research process and data analysis.  First, I was younger 

than my participants, had never been a smoker (some participants asked if I had ever 

smoked), and was approaching participants as a university research student; 

differences which could have adversely influenced the openness of participants’ 

accounts and discussions.  Participants may have been less willing to share various 

aspects of their views or experiences with me because of these differences, especially 

if they thought they made me less able to relate to or understand these.  These 

differences may also have hampered my insight and interpretation when analysing the 

data; such that I missed or misinterpreted the implicit meanings of the views 

participants shared. 

Potential bias related to the power dynamic of a research interview, and my role as a 

student researcher, may also have shaped the data collected.  While I made every 

effort to build rapport to facilitate openness, these were not naturally occurring 

conversations, but took place for research purposes and were being recorded.  Being a 

student may have helped me to assure participants that I was uninformed about the 

research question and genuinely seeking their knowledge and insight to answer it; 

equally however, the perception of being ‘studied’ may have caused participants to be 

guarded during the interviews.  Furthermore, while I intended to be neutral about lung 

cancer screening during the interviews, my positive standpoint may have been obvious 

and promoted socially desirable responses from the interviewees, or have led them to 

temper any negative views. 

Last, are the personal biases I had, related to my own views and research training.  My 

disciplinary background of Health Psychology and knowledge of the literature on 

psychosocial and cognitive barriers to cancer screening participation more generally, 
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meant that I did have some preconceived ideas about the types of beliefs and barriers 

interviewees might express.  This may have influenced the way I probed participants 

during the interviews, the way in which I interpreted the data and ultimately, the 

thematic framework I developed.  

 

7.3 Discussion 

This study purposively sampled smokers and former smokers from socioeconomically 

deprived communities to provide an in-depth investigation of their attitudes towards 

lung cancer screening, and elucidate factors that could be considered within the design 

of screening communication.  The majority were supportive of screening, but 

interviewee accounts were often contradictory; acknowledging that early detection 

could be beneficial, but also holding negative views of treatment and survival, 

especially for older smokers.  Findings gave insight into the salience of fear, avoidance, 

fatalism and stigma around lung cancer screening, which could be instrumental in 

deterring participation. 

The level of fear of lung cancer is consistent with previous studies describing higher 

levels of cancer fear among low SEP groups (Vrinten et al., 2014; Wardle et al., 2004).  

Fear most commonly concerned an expected diagnosis at screening due to the 

acknowledgement that a significant smoking history put them at high risk of the 

disease, and a preference not to know was implicated in the avoidance of screening by 

a number of interviewees.  Cancer fear has been shown to both prompt and deter 

screening uptake in other programmes (Vrinten et al., 2015), but worry about what the 

doctor might find is a common reason for smokers to delay symptomatic presentation 

(see Chapter 4).  Therefore, emphasising risk in lung cancer screening communication 

could be counterproductive and unnecessary.  Attempts to target risk perceptions using 

written information prior to screening have been unfruitful, with some evidence that this 

strategy polarises risk perceptions further (Robb et al., 2008).  In a US population 

survey, smokers’ awareness of their increased risk was not associated with screening 
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interest (Silvestri et al., 2007).  Furthermore, there is longitudinal evidence that those 

denying their risk may be doing so to relieve the cognitive dissonance created by the 

knowledge that their behaviour could cause lung cancer (Fotuhi et al., 2013); 

particularly among those who have been unable to quit, a group who may be 

overrepresented among older lower SEP smokers (Kotz & West, 2009).  Future 

research should explore the conditions under which perceived risk could motivate and 

demotivate lung cancer screening attendance among smokers.  Smokers’ affective 

responses to their risk such as fear and self-blame, could be important as there is 

some evidence (albeit mixed) that affective risk perceptions are associated with non-

participation in lung screening (Ali et al., 2015) and that perceived stigma deters 

prompt symptomatic help-seeking (Carter-Harris et al., 2014)  Further research could 

also unpick the constituents of lung cancer fear.  This could include measuring the 

different affective, cognitive and physiological components of lung cancer fear, which 

have been associated with colorectal cancer screening at different stages of the 

decision-making and action process (Vrinten et al., 2015). 

To compound fear of diagnosis, many held fatalistic perceptions of lung cancer, seeing 

it as an uncontrollable disease for which treatment was ineffective and survival poor.  

Smokers in particular believed it to be too late to benefit from screening due to older 

age and the accumulation of irreversible smoking damage.  Despite being told the 

eligible age bracket, some interviewees thought screening should be concentrated on 

younger smokers, perceiving little pay-off for their own generation.  This fatalism 

appeared to stem from vicarious experiences of suffering with lung cancer, feeling 

entrapped by tobacco addiction and a more general pessimism fostered by poor life 

circumstances.  Of particular note was the perception that the lungs are not treatable 

for cancer because they are a vital organ which cannot be removed.  The significance 

of worry, avoidance and fatalism to engagement with lung cancer screening has been 

observed previously among COPD patients declining screening offered in the trial 

context (Patel et al., 2012).  Unfortunately, a poor prognosis for lung cancer is the most 
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common outcome due largely to its late diagnosis (Cancer Research UK, 2015a), and it 

will be difficult to overlie this with the claim for benefits of early detection.  A lay 

explanation for early stage treatment may help, which emphasises its targeted nature 

and challenges the perception that the removal of a whole lung is necessary for 

treatment to be effective.    

The findings also gave insight into the roles that stigma and tobacco dependence may 

play in deterring screening participation.  Regret and guilt about smoking were 

commonly expressed.  The stigma attached to lung cancer as a self-inflicted, smokers’ 

disease was especially apparent, which has been reported previously (Marlow et al., 

2010), and implicated as a deterrent to screening by a US study of long-term smokers 

(Carter-Harris et al., 2015).  Unprompted, many interviewees explained their smoking 

history in detail, emphasising the difficulties of quitting, the young age at which they 

started, and that their generation had been unaware of the risks.  There was the sense 

that they had been trapped by their addiction.  Addiction is a disorder of motivation that 

could affect a person’s confidence in their ability to quit and thus their attitudes towards 

screening; perhaps by undermining perceived benefit.  Similar observations of 

perceived blame, shame and the expectation that treatment might be denied have 

been implicated in delayed symptomatic help-seeking for lung cancer (Chambers et al., 

2012; Chatwin & Sanders, 2013; Tod & Joanne, 2010; Tod et al., 2008).  Non-

confrontational communication strategies which normalise the offer and reduce blame, 

could be effective at improving engagement with screening.  Future research should 

test and evaluate such strategies with the target group to ensure wording is appropriate 

and not misconstrued to implicate blame. 

Nevertheless, accounts were not entirely bleak.  Many interviewees expressed 

supportive attitudes towards screening and identified benefit in knowing that they had 

lung cancer; including the potential to survive and the opportunity to prepare before 

death.  The principle of better outcomes with early detection was frequently cited, 

suggesting that the concept of early detection was recognised.  However, its relevance 
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to lung cancer was doubted compared with other cancers (e.g. breast) and participants 

appeared to be hopeful for a cure in the future, rather than believing curative treatment 

was available now.  Therefore the foundations do seem to be there for communicating 

positively about early detection, but to be effective for lung cancer, these messages 

may need to address exactly how early detection, and the treatment of early stage 

disease, works.  Future research could investigate lay models of early detection for 

other cancers, and contrast these against those for lung cancer, to identify and develop 

effective messages about early detection for lung cancer. 

This study does have limitations which restrict the conclusions that can be made, in 

addition to the potential researcher bias described.  The proactive community-based 

recruitment methods aimed to achieve a sample of smokers and former smokers from 

lower SEP communities in London.  Therefore, it cannot be assumed that these 

findings generalise to other cities or regions, and the prevalence of these beliefs is 

unknown.  Their importance for lung cancer screening participation is speculative and 

studies are needed which test whether these associations exist, using a quantitative 

design.  Furthermore, members of different ethnic minority groups were not 

represented and it will be important to carry out research with these groups, to ensure 

lung cancer screening communication is equitable and sensitive to any cultural 

differences in attitudes towards lung cancer and smoking.  In addition, carrying out the 

interviews via telephone rather than in person may have reduced participant burden, 

but it is likely to have limited the interpretation of the data due to the relative lack of 

non-verbal language cues.  Last, it is possible that completing the questionnaire for 

Study 3, primed the responses of the interviewees, promoting thoughts and themes 

that may not have otherwise been raised.   

7.3.1 Conclusion 

Attitudes towards lung cancer screening among lower SEP smokers and former 

smokers are complex.  Many participants were positive about screening and the 

benefits of early detection in principle, but more detailed discussions identified a group 
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who felt they had lost control over their respiratory health and risk of lung cancer, were 

fearful and fatalistic about diagnosis, felt blamed, and believed they would be unlikely 

to benefit from screening.  Smokers’ continued addiction and difficult life circumstances 

appeared to exacerbate this pessimism and lack of control.  Lung cancer screening is 

novel in targeting individuals based on a stigmatised and widely publicised risk 

behaviour, and an expectation of diagnosis among smokers appears to complicate the 

decision to participate.  Invitation strategies need to be designed very carefully in 

consultation with the target group to ensure they are sensitive to these complex 

attitudes.   
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CHAPTER 8 

Study 5: Screening uptake in high risk and ‘hard-to-reach’ 

populations using targeted invitation materials: a randomised 

controlled trial (the ‘Lung Screen Uptake Trial’)
12

 

 

8.0 Introduction 

It is essential that screening communication effectively engages high risk candidates, 

particularly smokers from lower socioeconomic positions (SEP), if lung cancer 

screening is to be an equitable early detection strategy and attain adequate uptake 

(see Chapter 3).  To date, methods of recruitment into trials have been heterogeneous, 

including mass mailing, media advertisements (including targeted campaigns for ethnic 

minority groups), community outreach and GP enrolment.  While the National Lung 

Screening Trial (NLST) was not designed to compare recruitment methods, 

investigators have published descriptive information about the relative yield and cost of 

different recruitment channels across 22 of the screening centres.  With regards to 

median cost, community outreach was cheapest, and direct mail the most expensive.  

However, the success of outreach as a strategy was highly variable and the large 

majority of participants (79%) were recruited via direct mailing, commonly via 

commercially available lists (Marcus et al., 2012).  

Some trials initially invited all individuals in the at-risk age group who were requested to 

complete risk assessment measures and engage in further correspondence to 

determine eligibility.  However, this correspondence places practical demands on the 

invitee that may increase attrition and subsequently reduce uptake, especially among 

individuals of a lower SEP and those less certain about whether to attend screening.  

Indeed, in the UKLS trial, 32% of high risk individuals who responded positively when 

                                                
12

 A version of the protocol from this chapter has been published in BMC Cancer (Appendix 9). 
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they returned the first questionnaire, either did not complete the second questionnaire, 

or responded negatively to it.   

Furthermore, these studies are of individuals who have been invited to participate in 

research trials evaluating the clinical effectiveness of low dose computed tomography 

(LDCT) screening; an invitation that is likely to be interpreted very differently from that 

for a lung cancer screening service.  It is also difficult to ascertain from these studies, 

the denominator of eligible individuals invited to screening which is needed to reliably 

calculate levels of uptake among high risk candidates.  There is often little information 

available on the risk status of non-responders and the total number of individuals 

exposed to recruitment materials may be unknown.  To date, there have been no 

studies designed to investigate invitation strategies for lung cancer screening.  More 

specifically, no study has taken a targeted approach to the design of invitation and 

information materials for, and in consultation with, high risk and ‘hard-to-reach’ groups, 

nor attempted to test such a strategy in the context of a demonstration pilot lung cancer 

screening service. 

8.0.1 Aims 

The primary aim of this study was to evaluate the impact of a targeted invitation 

strategy, compared with a control, on uptake of ‘Lung Health Check’ appointments 

overall, and in association with demographic and smoking characteristics. 

The secondary aims of this study were to:   

i) compare the demographic and smoking-related characteristics of attenders 

versus non-attenders for each invitation group, and with the overall invited 

group, 

ii) explore informed decision-making outcomes by invitation group to check that 

the information provided to each group is equally effective in facilitating a 

patient’s ability to make an informed decision at the appointment, 
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iii) obtain figures to help gauge uptake of a national screening programme and 

inform the feasibility of recruiting to a LDCT programme via primary care. 

8.0.2 Hypothesis 

Targeted invitation materials will improve overall uptake of lung cancer screening 

appointments (where the offer can be considered), and uptake among smokers of a 

lower socioeconomic position, compared with control invitation materials. 

 

8.1 Methods 

8.1.1 Study design 

This study uses a two-arm, between-subjects, individually-randomised controlled trial 

design to compare uptake of lung cancer screening appointments between two groups 

allocated to receive either intervention or control invitation materials (see Figure 8.1 for 

an overview of participant flow through the trial).   

The first stage of this research involved developing the invitation materials, for both the 

active and control groups, and this process is also described within this chapter.  As 

this trial is currently in progress, the methods are described in the present tense. 
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Figure 8.1 Trial flow diagram 

Excluded:  
no informed consent/ 
decides against tests 

Patient Identification (n=2000) 
Standardised audit search of GP record databases 

Based on test searches ~1.3% of practice lists eligible  
 

Data Collection in Primary Care 
Deprivation data collected within the practice from postcode only file 
Pseudo-anonymised (unique identifier) data sent to research team 

 

Excluded:  
GP screen/ 

contraindicative 
comorbidity/ 

same household 

Post-Scan 

- Results letters to patients and GPs 
- Nodule work-up/follow-up 
- Routine patient care pathway 

Lung Health Check Appointment 
- Informing and consent 
- Medical and smoking history 
- Data collection including measures of informed 

decision making 
- Spirometry 
- CO reading and smoking cessation advice 

- Determine if scan-eligible 

Re-invite Once Attend Cancel DNA 

Low Dose CT 
Scan 

Scan Ineligible 

Randomisation 
Randomisation assignment at UCL using unique participant IDs 
Allocation (1:1) by researcher blind to patient identifiable data 

Intervention Invitation 

Strategy (n=1000) 

Control Invitation  

Strategy (n=1000) 
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8.1.2 Randomisation and allocation procedure 

The individual unit of randomisation is the patient.  A web-based randomisation 

programme was constructed by an independent health research unit that randomised 

patients at a ratio of 1:1 using permuted blocks for each primary care practice to 

ensure that group allocation is evenly balanced by practice.  The patient identifiable 

details are concealed during the randomisation assignment using a pseudo-

anonymised spreadsheet of eligible patient details, which is exported securely from the 

primary care practice.  Patients are blind to their allocation and the research nature of 

the study at the invitation stage.   

8.1.3 Setting and participants 

Patients are being identified from primary care practices falling within three Clinical 

Commissioning Groups (CCGs): Islington, Camden, and City and Hackney.  All eligible 

patients (see eligibility criteria below; 8.1.4) are being invited by their registered 

General Practitioner (GP) by letter to a pre-scheduled ‘lung health check’ appointment 

with two weeks’ notice.  The appointment includes an eligibility screen (i.e. smoking 

and medical history), spirometry test, carbon monoxide (CO) reading, delivery of a 

‘very brief advice’ on smoking intervention (for current smokers) and, for those eligible, 

a LDCT scan.  The appointments are being run by research nurses in outpatient clinics 

at a central London tertiary referral hospital and an inner London district general 

hospital (University College Hospital and the Homerton University Hospital).  Informed 

consent is taken by a research nurse at the beginning of each lung health check 

appointment who explains that the purpose of the pilot is to measure uptake, and then 

describes all other data being collected (see Appendix 10 for the participant information 

sheet and Appendix 11 for the consent form).  Data on secondary outcomes are not 

collected for patients who do not give consent. 
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8.1.4 Eligibility criteria 

8.1.4.1 Inclusion criteria 

Patients are eligible for invitation if they are aged 60-75 years and have been recorded 

by their GP practice as a current smoker at any point since April 2010.  This threshold 

was chosen for two reasons: i) to identify a group likely to have accrued the 30 pack-

year history conferring likely screening eligibility (66% of current smokers nationally 

began smoking aged <17 years: Office for National Statistics, 2013b), and ii) to identify 

predominantly current smokers as this is the group most difficult to attract to screening. 

8.1.4.2 Exclusion criteria 

Patients are excluded if they fulfil any of the following criteria: have an active lung 

cancer diagnosis or metastases, are on the palliative care register, have had a recent 

CT thorax (<12 months), lack capacity to consent, or their GP deems them unsuitable 

due to a comorbidity contraindicative of screening for lung cancer or subsequent 

treatment. 

8.1.5 Patient identification 

GP practices were recruited, with the help of GP cancer leads, Noclor (primary care 

research network), and an opportunity to present at a Clinical Commissioning Group 

(CCG) meeting.  The patient identification process is supported during an initial site 

visit by a member of the research team.  A standardised audit search is imported and 

run by practice administrators to extract details of eligible patients from GP record 

databases with ease and consistency.  The subsequent list of potentially eligible 

patients is then screened by GPs for patients they deem unsuitable.  To avoid 

contamination, only one eligible patient per household is enrolled.  Initial testing of the 

search found that ~1.3% of practice populations would be eligible for invitation; this is 

expected given that it extracts patients from a narrow age range and of that, only 

smokers. 
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8.1.6 Invitation procedure and adherence 

The printing and mailing of materials is being carried out via a secure third party 

company on behalf of each GP practice.  Practice administrators are supported by the 

research team in uploading patient details, specifying the contents of mail packs and 

assigning mailing dates using the company’s electronic system.  Allocation of 

appointments is carried out at the randomisation stage and input into the spreadsheet 

of patient details so that these automatically populate the invitation letters.  This in-

practice assistance allows the monitoring of adherence to the mailing protocol.  The 

mailing company’s activity is also monitored via checking of reported mailings to 

ensure they are being sent as instructed.   

 

8.2 Development of the intervention invitation materials 

8.2.1 Establishing criteria for the content and design 

The development of the intervention invitation materials began with a review of the 

literature investigating attitudinal and psychosocial deterrents of lung cancer screening 

participation, which helped inform the targeted content (this literature is reviewed in 

Chapter 3).  Evidence for factors that could affect comprehension of information about 

lung cancer and screening among lower SEP individuals was also reviewed, as were 

studies of effective mailed invitation strategies for other cancer screening programmes.  

Studies 3 and 4 were then carried out to explore the beliefs about lung cancer and lung 

cancer screening held by smokers and former smokers living within socioeconomically 

deprived communities (see Chapters 6 and 7), and these implicated fatalism, fear and 

stigma as potential barriers.  The findings of these studies and the reviewed literature 

were integrated and used to develop criteria for the design, content and stages of the 

intervention invitation materials.  It is important to note that the group being invited to 

screening for this study was not expected to be homogeneous.  As it was not feasible 

to determine each individual recipient’s characteristics prior to invitation, the aim was to 
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provide the best ‘one size fits all’ approach; inclusive enough to target a variety of 

different characteristics but also conservative, so as not to unnecessarily deter one 

group at the expense of another’s uptake.  A summary of the criteria used to design the 

intervention invitation materials follows. 

8.2.1.1 Criterion 1: Targeted content to minimise psychosocial barriers 

The aim of the targeted content was to pitch the delivery of information during the 

invitation process in a way that minimises fear (particularly of an expected diagnosis at 

screening which actually has a low probability13), fatalism and stigma around lung 

cancer.  These were identified as potential deterrents in Studies 3 and 4 and supported 

by existing literature.  Specifically, the objectives were to:  

i) emphasise a supportive and non-judgemental service.  For example, the leaflet 

includes sentences explicitly stating ‘no judgements on smoking’ and ‘talk 

through your questions over a cup of tea’ (see Figure 8.2).  It also suggests 

bringing someone along for support (Figure 8.3). 

 

 

 

 

 

 

 

 

 

 

 

 

                                                
13

 Rates of lung cancer detection across screening RCTs have ranged from 0.8% to 2.4%. 

Figure 8.2 Targeted leaflet extract 1: Offer of tea and statement of 
non-judgemental service 
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ii) provide a lay and meaningful explanation for how early detection of lung cancer 

can work (using the diagram shown in Figure 8.4, to illustrate that the lung is a 

treatable organ which need not be completely removed because early treatment 

can be focussed within a lobe),  

 

 

 

 

 

 

 

 

 

 

 

Figure 8.3 Targeted leaflet extract 2: Suggestion to bring close 
other for support 

Figure 8.4 Targeted leaflet extract 3: Diagram of lungs explaining 
that early treatment can be targeted 
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iii) acknowledge that the invited generation were previously not as informed of the 

risks of smoking using a participant’s quote from study 4 (Figure 8.5),  

 

 

 

 

 

 

 

 

 

iv) avoid mention of smoking, smoking cessation, and risk of lung cancer where 

possible at the invitation stage as this may be counterproductive (and 

unnecessary; see Chapter 6),  

 

v) frame the lung cancer screening test within the context of an overall ‘Lung 

Health Check’ and use lay, non-medical terminology (Figure 8.6), 

 

 

 

 

 

 

 

 

 

 

Figure 8.5 Targeted leaflet extract 4: Quote from interviewee to identify 
with invited generation 

Figure 8.6 Targeted leaflet extract 5: Lay and non-medical 
terminology 
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vi) emphasise the salience for older adults to counteract the belief that the invited 

age group are too old to benefit (the age group is repeated throughout the 

leaflet; Figure 8.7),   

 

 

 

 

 

 

 

 

vii) normalise the offer so as to not implicate the reason for invitation as being that 

lung cancer is suspected or that the recipient is being singled out (the check is 

described as being for ‘people’ aged 60 to 75). 

 

 8.2.1.2 Criterion 2: Low burden level of information prior to the appointment 

The aim was to provide a relatively low (but acceptable) level of information about lung 

cancer screening within the intervention invitation materials, to promote consideration 

of a screening offer in a way that does not overwhelm or overburden (with further 

information freely and easily available).  This approach takes account of the following 

issues concerning information comprehension: 

8.2.1.2.1 Complexity of the information to be communicated 

Communicating risk and the concept of overdiagnosis (see Chapter 3) is inherently 

challenging, with studies in breast cancer screening demonstrating that the public have 

difficulty comprehending this information (Waller et al., 2013; Waller, Whitaker, 

Winstanley, Power, & Wardle, 2014).  This is complicated by scientific uncertainty 

about the benefits and risks of lung cancer screening, its fast-moving evidence base, 

Figure 8.7 Targeted leaflet extract 6: Age group explicitly stated 
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the application of population risk modelling to individual risk profiles and the medical 

history of each individual patient.  In the face of uncertainty, individuals may be more 

likely to make a decision guided by their emotions (e.g. fear of lung cancer) and usual 

response (e.g. avoidance), rather than weighing up the information using relatively 

more deliberative processes (Evans & Stanovich, 2013).   

Furthermore, perceptions of the effort required to read through the information provided 

(or cognitive ease) have been associated with more positive appraisal of the 

information content (Kahneman, 2011).  Therefore recipients’ first impressions of the 

amount of information provided by the invitation materials and the format could affect 

engagement.  Minimising information burden may help to ensure individuals are not 

unnecessarily deterred by the perceived effort involved.   

8.2.1.2.2 Literacy and numeracy 

Levels of literacy and numeracy are lowest in individuals from socioeconomically 

deprived backgrounds with almost a third of adults in working class occupations in the 

UK classified as functionally illiterate (Department for Business Innovation and Skills, 

2012).  Lower health literacy has been associated with lower engagement with cancer 

screening information, increased effort required to read such information, poorer 

comprehension and lack of interest in health information leaflets more generally (Shaw 

et al., 2009; Smith et al., 2012; von Wagner et al., 2009b).  Added to this is the 

introduction of new screening and anatomical terminology for which individuals may 

have no prior understanding or medical knowledge to provide context for understanding 

(Davis et al., 2002).  In addition to simplifying the language used, graphics and 

illustrations might help to improve understanding of information (Brotherstone, Miles, 

Robb, Atkin, & Wardle, 2006), and engagement more generally if materials are 

aesthetically pleasing.   

Furthermore, difficulties communicating probability and uncertainty to a lay audience 

are exacerbated by low levels of numeracy, which increase the likelihood that such 
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information is misinterpreted or even disregarded.  Evidence suggests that simply 

increasing the amount of numerical information communicated may compromise 

understanding (Zikmund-Fisher, Fagerlin, & Ubel, 2010).  Furthermore, increased 

ambiguity of information has been shown to confuse, raise suspicion and promote risk 

aversion among individuals with low numeracy and low optimism (Han et al., 2011; 

Politi et al., 2007).  Therefore, careful presentation of risk communication is needed to 

ensure individuals are not unnecessarily misinformed or disengaged.   

8.2.1.2.3 The limited effectiveness of information booklets 

The ability to improve informed uptake of lung cancer screening using detailed written 

communication is impaired by the fact that many will not even read the information 

provided, as well as a wider lack of interest in written health information, expressed 

across the literacy spectrum (Shaw et al., 2009; von Wagner et al., 2009b).  Even the 

provision of a specially-designed brief, concise and simplified information leaflet, using 

a ‘gist-based’ approach to information provision, did not affect intention to be screened 

for colorectal cancer (Smith et al., 2014).  Indeed, findings from four trials testing 

written information interventions included as accompaniments to an existing bowel 

cancer screening booklet, found mostly no effect on the socioeconomic gradient in 

uptake, suggesting that the provision of additional written information is an ineffective 

strategy (Wardle et al., 2016). 

8.2.1.2.4 Communicating a feared health threat 

Health messages which arouse fear have been shown to provoke defensive responses 

including denial, biases in information processing, and lower engagement with health 

communication (Brown & Locker, 2009; Miles et al., 2008).  While this has implications 

for the content of lung cancer screening invitation materials, there is a limit to which 

careful phrasing can reduce fear.  The fact remains that the invitation is to be 

potentially diagnosed with a disease that the recipient may understand themselves to 

be at high risk of (due to their smoking history) and fear.  Anxiety and denial may 
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influence receptivity to information, reduce cognitive ease and decrease engagement.  

Therefore the amount of information recipients can be expected to comprehend in the 

first instance may be limited, given that this will be their first introduction to a lung 

cancer screening programme and may promote a strong emotional reaction. 

8.2.1.3 Criterion 3: Stepped approach to invitation and information provision 

The aim was to stage the provision of information about lung cancer screening through 

the invitation process, culminating at the appointment.  Therefore the invitation 

materials aimed to engage recipients with the offer of screening, and provide enough 

information for patients to decide whether they wished to attend the appointment to 

consider screening (as opposed to deciding about screening beforehand).  The 

stepped approach was principally based upon evidence from other cancer screening 

programmes for the effectiveness of staging the invitation process using ‘pre-invitation’, 

invitation and reminder mailings.  Previous research has shown that advanced 

notification letters for colorectal cancer screening which include a low level of 

information successfully increase participation (Cole et al., 2007), with one study 

demonstrating a larger increase for men from socioeconomically deprived backgrounds 

(Libby et al., 2011).  Furthermore, one study found that without prior introduction, 

colorectal cancer screening invitations were perceived as out of the blue and an 

invasion of privacy (Hall et al., 2013).  Reminding and re-inviting those who miss their 

appointment are also strategies shown to improve uptake (Sabatino et al., 2012). 

8.2.1.3.1 Awareness and engagement 

As lung cancer screening has not yet been recommended or implemented in the UK, it 

was assumed that the target group would most likely have no prior awareness of lung 

cancer screening.  If invitees are to be ready to make a decision about screening, they 

must first be engaged with the issue, and therefore may be unlikely to be ready to act 

when they first receive information about screening.   Furthermore, given that fearful, 

avoidant and defensive responses are anticipated among the target group (see 
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Chapters 6 and 7), expecting invitees to make a decision about attending at the same 

time as introducing the service may be inappropriate and overwhelming.  Therefore, 

the objective of the ‘pre-invitation mailing’ was to raise awareness of the service in a 

way that engages invitees with the idea (using targeted content as previously described 

to address factors which may prohibit engagement).  The objective of the subsequent 

invitation mailing was to promote consideration of a lung cancer screening offer by 

inviting patients to a pre-scheduled appointment using brief and concise information, at 

a level sufficient for making the decision as to whether to attend the appointment to find 

out more information and discuss the scan with the nurse.   

It was also important to consider non-intentional factors that reduce engagement (i.e. 

forgetting, procrastination) and to have in place strategies that aim to minimise their 

impact.  Providing a pre-arranged appointment is one such method shown to be 

effective at increasing uptake of other cancer screening programmes (Camilloni et al., 

2013), both at the invitation (Bevan et al., 2015) and reminder stage (Hudson, Brazil, 

Teh, Duffy, & Myles, 2016), and including travel information may facilitate planning.   

8.2.1.3.2 Informed decision-making 

While they may have the potential to contribute to decision-making, the invitation 

materials were not designed to enable fully informed decision-making about 

participating in lung cancer screening.  This process is addressed at the appointment 

where a supportive and engaging environment is provided for comprehending complex 

information and facilitating decision-making, which takes into account individual 

concerns, risks and information needs.  Interpersonal delivery of complex health 

information may be better received by a group who may have lower levels of health 

literacy, especially when taking into consideration the potentially emotionally-charged 

nature of this communication.  For those wanting to have the scan, they can choose to 

have this at the initial appointment or at a later date depending on their preference. 
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8.2.2 Drafting and testing of the intervention invitation materials 

8.2.2.1 First drafts in collaboration with a social marketing team 

A briefing document describing the criteria just described and supporting evidence was 

prepared (Appendix 12), as well as detailed draft content for the invitation letters.  

These were sent to the behavioural insight team of a social marketing company 

(Resonant Media) and at a meeting, these criteria, the findings of Studies 3 and 4, and 

the lung cancer screening test were explained and discussed.   

The social marketing company prepared draft invitation letters by editing and adding 

their own copy to the draft versions they had been sent, based on the brief.  They 

suggested the addition of maps and travel information to the letters.  Based on the 

specified criteria, they also drafted a targeted information leaflet for which they: 

i) based the colour scheme and typography on the brand identities of a business 

and television show that target low income customers or audiences ( ‘Aldi’ and 

‘Good Morning Britain’),   

ii) chose images representative of a diverse population and range of ages, so as 

to reflect and engage respective members of the target audience,   

iii) used a non-authoritarian conversational tone and included quotes from study 4 

to introduce a social presence to the information, 

iv) developed a diagram to explain the concept of localised early treatment (see 

8.2.1.1), 

v) used formatting to divide the content of the leaflet into focussed sections (i.e. a 

‘benefits’ section and a ‘nurse’ page), using sub-headings to help the eye 

navigate and get the gist of sections of text, 

vi) repeated the invited age range to emphasise the salience of the Lung Health 

Checks for this older age group. 
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A second meeting was held to review these materials and adjustments were made to 

tone down the language to be less promotional, more neutral and to use cautious 

phrasing, i.e. removal of the phrases, ‘once in a lifetime opportunity’ and ‘good for 

everyone’. 

8.2.2.2 Review of draft materials 

8.2.2.2.1 Patient and public engagement sessions 

Draft materials and a ‘mood board’ of alternative images were shown to patients and 

members of the public during four engagement sessions run in collaboration with a GP 

practice and community partners from Studies 3 and 4 (Chapters 6 and 7).  The 

purpose of these exercises was to provide an informal review of the invitation materials 

with the target group to check their acceptability and ensure there were no obvious 

problems.  Therefore, no formal data collection or analyses were undertaken.  

Participants (n=39) were representative of likely screening-eligible candidates; 

including older adults, individuals living within socioeconomically deprived areas, and 

smokers and ex-smokers.  Individuals were encouraged to talk through their first 

impressions and thoughts about the invitation materials and their interpretations and 

understanding of the information provided.  They were asked for general and specific 

feedback on the: i) acceptability of the imagery and format, ii) readability and clarity of 

the wording, iii) communicative effectiveness, iv) amount of information provided, v) 

acceptability of different terminology (i.e. ‘M.O.T.), and vi) their comprehension of the 

lung diagram introducing the concept of targeted early treatment.   

Individuals were also presented with a draft of the full information booklet (12 pages, 

see Template 4, pages 205 to 210, as there were few changes) and the targeted 

information leaflet (6 pages, see Appendix 13) and asked which they would 

(hypothetically) prefer to receive with an invitation to a lung screening appointment.  

The large majority preferred brief information with their invitation, and to discuss more 

detailed information face-to-face with the nurse at their appointment.  Those who 

preferred the full information booklet agreed it would be acceptable to receive the brief 
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information in the first instance, so long as more detailed information was available.  

When observing individuals’ relative interaction with the materials, engagement with 

the targeted leaflet did appear to be higher.  Individuals were more likely to open, 

comment on and read through the different sections of the brief, targeted leaflet of their 

own accord, whereas they often needed prompting to open and read through the full 

information booklet.  One male smoker was averse to even opening the full information 

booklet, which he likened (negatively) to a novel which would go straight in the bin. 

8.2.2.2.2 Multidisciplinary expert review 

Members of the multidisciplinary trial team (from psychology, respiratory medicine, 

radiology, smoking cessation and primary care) were sent draft versions of the 

invitation materials and information leaflets for their comments; particularly feedback on 

the accuracy, balance and amount of information provided.  The community partners 

who advised on recruitment for Studies 3 and 4 were also consulted regarding the 

appropriateness of materials and for their advice on how the materials might be 

perceived by lower SEP smokers. 

8.2.2.2.3 Revisions and development 

Invitation and information materials were edited and revised according to the feedback 

received from patients, members of the public, community partners and the 

multidisciplinary trial team.  Examples of feedback included the following: i) images 

should better reflect the ethnic diversity of London, ii) the opportunity to bring a partner 

should be broadened to include family and friends and imagery should reflect other 

avenues of support, iii) the term M.O.T. was understood and liked as a ‘non-

threatening’ term, iv) the opportunity to know your ‘lung age’ (included in the draft 

leaflet) could be off-putting to some, v) the layout, colour scheme and use of quotes 

was liked, and vi) the lung diagram and the concept of early localised treatment was 

understood.  The invitation materials were edited accordingly, and these versions were 

circulated to the multidisciplinary trial team for further review and approval.  Only very 
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minor typographical changes were made at this stage to produce the final versions 

(please see Templates 1 to 5 on pages 200-212).   

8.2.3 Summary of the final intervention and control invitation materials 

Table 8.1 provides a detailed breakdown of the content, delivery and staging of 

information by invitation group.  Invitations in both arms are from the patient’s own GP.  

In the absence of ‘usual care’ invitation materials, control invitations have been 

designed to mimic, so far as possible, the best available materials and methods of 

established cancer screening programmes.  These comprise the following: 

1. a pre-invitation letter notifying patients of the Lung Health Check service and an 

information booklet mimicking, so far as possible, those of existing screening 

programmes, 

2. an invitation letter with a pre-scheduled appointment plus the same information 

booklet that accompanied the pre-invitation letter, 

3. a reminder re-invitation letter for those who miss their appointment without 

cancelling (sent >4 weeks following the missed appointment). 

The intervention group receive the same stages of invitation materials as the control 

group.  The two differences are: i) instead of the information booklet they receive a 

leaflet containing a lower level of information, with targeted content designed to 

address psychosocial barriers to engagement among low SEP smokers (Template 5, 

pages 211-212), and ii) the invitation and reminder letters use indirect phrasing to say 

that smokers and ex-smokers are being invited (Templates 3 and 5, pages 203 and 

211).  Together, these manipulations aim to deliver a targeted, stepped and low-burden 

approach to information provision prior to the appointment which, in principle, would be 

practically feasible to implement on a national scale.  To ensure full information was 

freely and easily available to the intervention group, a microsite was made displaying 

the content of the control group’s information booklet (address: 
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www.lunghealthcheck.co.uk) and a hard copy of the leaflet was available on request 

via a Freephone number. 
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 Table 8.1 Information content and delivery by stage and invitation group 

               DELIVERY CONTENT 

 (mode, messenger, recipients, time) Control Arm Intervention Arm 

Pre-
invitation 

Mailed 3-4 weeks prior to the 
appointment 
From GP (signature and 
letterhead) 
All patients 
 

Pre-invitation (Template 1) letter notifying the 
patient of the lung health check service 
 
Information booklet (Template 4) mimicking so 
far as possible ‘the facts’ booklets for cancer 
screening programmes 

Identical pre-invitation letter to control 
(Template 1) 
Targeted leaflet (Template 5) introducing the 
tests using a low burden approach including: 
- content designed to reduce fear, fatalism, 

stigma 
- explanation and diagram to show how early 

treatment can work 
- quotes from interview participants to 

address stigma and highlight benefit 
- emphasis on non-judgemental service 

Invitation Mailed 2-3 weeks prior to the 
appointment 
From GP (signature and 
letterhead) 
All patients 
 

Letter (Appendix 14) inviting patients for a lung 
health check including: 
- statement that smokers and ex-smokers are 

being invited 
- pre-scheduled appointment 
- contact details to cancel/rearrange/further 

information 
- information to help journey planning 

(map/address/stations/buses) 
 
Copy of information booklet (Template 4) 

Control letter with one exception (Template 2): 
- statement changed to say that people who 

have ever smoked are being invited (rather 
than smokers and ex-smokers specifically) 
 

Copy of targeted leaflet (Template 5) 
 
Brief essential information on the reverse side 
of the letter including details to request free 
copy of information booklet or view on 
microsite (www.lunghealthcheck.co.uk). 

Appointment Run by Research Nurse 
All patients attending the appt 

Information booklet (same as mailed). 
Nurse facilitation of informed decision-making 

Identical to control  

Reminder Mailed >4 weeks after missed 
appointment 
From GP (signature/letterhead) 
Patients who miss appointment 
without cancelling 

Letter (Appendix 15) re-inviting the patient for 
a lung health check appointment with similar 
content to the invitation letter  

Control letter with one exception (Template 3):  
- statement changed to say that people who 

have ever smoked are being invited (rather 
than smokers and ex-smokers specifically) 
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Template 1 Pre-invitation letter for both groups 
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Template 2 Invitation letter for the intervention group (page 1 of 2) 
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Template 2 (cont): Invitation letter for the intervention group (page 2 of 2) 
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Template 3 Reminder letter for the intervention group (page 1 of 2) 
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Template 3 (cont) Reminder letter for the intervention group (page 2 of 2) 
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Template 4 Information booklet for the control group (A5, front and back cover pages: page 1 and 12, of 12) 
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Template 4 (cont) Information booklet for the control group (A5, pages 2 and 3, of 12) 
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Template 4 (cont) Information booklet for the control group (A5, pages 4 and 5, of 12) 
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Template 4 (cont) Information booklet for the control group (A5, pages 6 and 7, of 12) 
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Template 4 (cont) Information booklet for the control group (A5, pages 8 and 9, of 12) 
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Template 4 (cont) Information booklet for the control group (A5, pages 10 and 11, of 12) 
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Template 5 Targeted tri-fold leaflet for the intervention group (A5, outer pages) 
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Template 5 (cont) Targeted tri-fold leaflet for the intervention group (A5, inner pages) 
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8.3 Ethical approval, research governance and trial 

sponsorship 

This study was approved by the City Road and Hampstead NHS Research Ethics 

Committee (REC; reference: 15/LO/1186) on the 29th July 2015 (Appendix 16).  Site-

specific approval for the two hospital sites was obtained via the Integrated Research 

Application System (IRAS), along with the necessary approvals from their Research 

and Development Departments.  Any planned modifications to the protocol will be 

approved by the REC before they are adopted by the study. 

This study was adopted onto the NHS trial portfolio and is sponsored by University 

College London (UCL).  The Joint Research Office (for UCL, UCH and the Royal Free) 

may carry out independent audits and on-site monitoring of the trial at any time and 

without notice; in adherence to UCL’s respective policies and the Department of 

Health’s Research Governance Framework for Health and Social Care. 

8.3.1 Study management 

This study is a collaborative effort, run by the Health Behaviour Research Centre 

(HBRC) and the Lungs for Living (L4L) Research Centre.  The trial management group 

(TMG) is comprised of the Principal Investigator (formerly Professor Jane Wardle and 

now Professor Sam Janes), academic and clinical collaborators, and key researchers, 

who together monitor trial conduct and progress.  Data management, patient 

confidentiality and the conduct of all clinical and trial personnel adheres to the full 

clinical trial protocol (version 2.0 or subsequent approved versions), Good Clinical 

Practice guidelines, essential standard operating procedures, the NHS Code of 

Confidentiality and the Data Protection Act (UCL Records Office registration number: 

Z6364106/2015/10/34).  Inputting of data complies with information governance 

legislation. An audit trail of documentation and data collection is kept to enable 

monitoring by the research team and external regulatory bodies, and to protect against 

unintentional or unauthorised modification.  Formal involvement of a Clinical Trials Unit 
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(CTU) was deemed unnecessary by the UCL Institute of Clinical Trials and 

Methodology (ICTM) portal review group.  A Trial Steering Group (TSG) comprised of 

independent expert and lay members meets with key members of the TMG to oversee 

this study and agree any amendments to the protocol.   

 

8.4 Data collection and analysis 

8.4.1 Sample size 

The target sample size is 2000 patients.  This is based on an estimate that 35% of 

patients in the control group will attend, similar to initial uptake of colorectal cancer 

screening (by faecal occult blood test or FOBT) in London within the two most deprived 

IMD quintiles (von Wagner et al., 2009a).  The aim is to achieve a 7% improvement in 

uptake in the intervention group, on the basis of similar previous research.  Studies 

testing targeted ‘psycho-educational’ invitations have achieved a 5.9% higher uptake of 

colorectal cancer screening (flexible sigmoidoscopy) in deprived areas (Wardle et al., 

2003) and an 11.8% increase in FOBT participation (Hewitson et al., 2011).  Also, a 7% 

increase would deliver clinically meaningful benefit if scaled to a national programme.  

With 2000 patients split equally into two groups, statistical power to carry out two-sided 

tests at the 5% significance threshold is 90%. 

8.4.2 Outcome measures 

8.3.2.1 Demographics and smoking 

Data on age, sex, ethnicity, smoking status and postcode are extracted from primary 

care records by practice administrators for all patients identified as eligible and invited.  

Postcodes are converted to Index of Multiple Deprivation (IMD) 2010 scores and ranks 

on site from a spreadsheet within which identifiable data fields have been hidden.  A 

pseudo-anonymised spreadsheet containing all these data are compiled and exported 

to for randomisation and entry into the study database.  While developing this protocol, 
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members of the public and patients were surveyed about accessing these data prior to 

consent and none interviewed had any objections. 

At the appointment, these data are verified by a nurse who takes informed consent for 

the collection of any further data post-attendance.  Further data collection includes 

information on attendees’ marital status, highest level of education (as an additional 

measure of SEP) and measures of smoking behaviour and history.  These include 

current smoking status (self-reported and CO-verified) and the usual number of 

cigarettes smoked daily or tobacco grams smoked weekly (both currently and for the 

majority of their time spent smoking).  For analysis, grams of tobacco are converted to 

cigarettes (25g equating to 50 cigarettes per week).  Information is also collected on 

the age participants started smoking, number of years spent smoking, pack-year 

history, and use of nicotine and tobacco products, either currently or in the past (factory 

and hand-rolled cigarettes, pipes, cigars, electronic cigarettes, waterpipes, smokeless 

tobacco and illicit substances).  Nicotine dependence is measured for current smokers 

using the two item Heaviness of Smoking Index (HSI: Heatherton, Kozlowski, Frecker, 

Rickert, & Robinson, 1989).  This includes the time taken to smoke the first cigarette 

after waking (>5 minutes, 6-30 minutes, 31-60 minutes, >60 minutes) and the number 

of cigarettes smoked daily (categorised as 1-10, 11-20, 21-30, >31).  Current smokers 

are also asked to rate their perceived chances of quitting in the next six months on a 

scale adapted from the Motivation to Stop Scale (MTSS) (Kotz et al., 2013) (‘extremely 

high’, ‘quite high’, ‘not very high’, ‘low’, or ‘very low’). 

8.4.2.2 Primary outcome 

Uptake of the ‘lung health check’ appointments is recorded by the research nurses 

running the lung health check appointments prior to consent.  It is measured by 

attendance because the outcome of interest is whether participants can be adequately 

engaged to consider lung cancer screening.  The aim is to provide a realistic indication 

of uptake in a real-world clinical context.  Recording attendance is already standard 

practice in a clinical context and knowing that participation is being recorded for 
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research purposes would introduce observer bias and undermine the research 

question. 

8.4.2.3 Secondary outcomes 

8.4.2.3.1 LDCT scan uptake and willingness 

To further explore interest and uptake of screening, willingness to be screened is used 

as a proxy measure to gauge interest among those attending who are ineligible for a 

LDCT scan, and uptake of LDCT scans is recorded among those eligible.   

8.4.2.3.2 Engagement with, and feedback on, the intervention and control 

leaflets 

During the appointment, participants are asked by the research nurse whether they 

have received each of the leaflets in the post with their invitation.  Example leaflets are 

shown as a visual prompt.  Those who recall receiving a leaflet are asked how much of 

it they read, and how much they understood of what they read.  The response options 

are ‘none’, ‘’a little’, ‘some of it’, ‘most of it’, ‘all of it’, ‘don’t know’, or ‘can’t remember’.  

Participants are then asked to ‘please say whether any of the following descriptions 

apply’ to the respective leaflet: ‘useful’, ‘difficult to understand’, ‘informative’, ‘too 

complicated’, and ‘too little ‘information’.  In addition, the research nurse is asked to 

rate the patient’s background knowledge of lung cancer screening prior to the 

appointment according to the following categories: ‘no knowledge/virtually no 

knowledge’, ‘very little’, ‘moderate’, ‘fairly good’, ‘very comprehensive/near perfect’. 

8.4.2.3.3 Informed decision-making 

Data on informed decision-making are also collected at the appointment using a self-

complete paper questionnaire (Appendix 17).  The measures are intended to act as a 

check, to ensure the targeted invitation strategy does not compromise the ability of 

patients to make an informed decision about screening at their appointment.   
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The questionnaire includes nine items from the low literacy version of the Decisional 

Conflict Scale (Linder et al., 2011; O’Connor, 1995, 2010) adapted to the context of 

lung cancer screening.  Items are grouped into four sub-scales: 1) informed (e.g. ‘Do 

you know the benefits of lung cancer screening?’, 2) values clarity (e.g. ‘Are you clear 

about which risks and side effects matter most to you?’, 3) support (e.g. ‘Are you 

choosing without pressure from others?’, and 4) uncertainty (e.g. ‘Are you clear about 

whether being screened for lung cancer is the best choice for you?’).  Response 

options for each item were ‘yes’ or ‘no’.  This version of the scale has been used less 

frequently than the original measure, but research with English-speaking, low literacy 

populations find the scale has good internal reliability (Cronbach’s alpha >0.80), and 

discriminant validity between those at different stages in the decision-making process 

(Linder et al., 2011; O’Connor, 2010).  There is some evidence that the four-factor 

structure of the scale has limited validity (Linder et al., 2011).  However, this version 

was chosen over the original because the aim of this study was to improve participation 

from lower SEP smokers and lower SEP is associated with lower health literacy. 

The questionnaire also includes two items adapted from the Satisfaction with Decision 

(SWD) scale (Holmes-Rovner et al., 1996).  Participants are asked ‘How satisfied are 

you with your decision about being screened for lung cancer?’ (response options are: 

‘very satisfied’, ‘satisfied’, ‘dissatisfied’, or ‘very dissatisfied’), and ‘Do you feel the 

decision you made about being screened for lung cancer was the best choice for you 

personally?’ (response options are ‘yes’ or ‘no’).   

Nine items measuring conceptual and numerical knowledge of lung cancer screening 

are also included in the questionnaire.  Some of these items were adapted from those 

used previously in a randomised controlled trial testing a decision aid for breast cancer 

screening (Hersch et al., 2015), while others are original items.  They include concepts 

relating to the different benefits and risks of screening, and the outcomes of abnormal 

test results.  For example, ‘When lung cancer is picked up at screening, the chances of 

cure are higher than without screening’, ‘Lung cancer screening will [not] pick up every 
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cancer’, and ‘All people with suspected lung cancer on the screening CT scan, who go 

on to have tests, will have lung cancer’.  Participants are asked to decide whether each 

of the statements was ‘true’ or ‘false’, but can also answer ‘not sure’.  For analysis, 

responses are dichotomised as correct or incorrect/not sure. 

8.4.3 Interim analyses 

As this study will continue to recruit beyond the duration of this PhD, interim analyses 

of data accrued at seven months have been analyzed.  The results of these analyses 

have not been shared with the Trial Management Group so that they remain blinded. 

8.4.3.1 Primary analyses 

Analyses were carried out blinded to group allocation.  Chi-square associations and 

multivariate logistic regression analyses were carried out to compare uptake by 

demographics (including SEP), smoking status and invitation group.  These analyses 

took an intention-to-treat approach, including all patients identified and analysing their 

data according to the group they were randomised to.  Due to the nature of this study, 

there are no missing data for uptake. 

8.4.3.2 Secondary analyses 

Interaction terms were tested in regression models to investigate if there are 

differences in demographic and smoking-related predictors of uptake associated with 

invitation group.  The demographic and smoking-related characteristics of attenders 

from each invitation group were also compared with those of the overall invited group 

to further test for any biases in uptake and to elucidate figures which could be used to 

help gauge uptake by those at high risk in the event of a national lung cancer screening 

programme. 

Analyses were carried out to examine predictors of uptake of LDCT scans among 

those who were eligible.  Chi-square and multivariable regression analyses were used 

to test for associations between uptake of the LDCT screening test and demographics 
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(including SEP), smoking status, invitation group, and then among smokers, nicotine 

dependence and perceived chances of stopping smoking.   

For each invitation group, frequencies were calculated for the receipt of, engagement 

with, and feedback on, the respective leaflets. Analyses of the informed decision-

making outcomes (decisional conflict, decisional satisfaction and conceptual/numerical 

knowledge) were conducted on an item-by-item basis using chi-square tests to 

investigate potential associations with invitation group.  Correct responses to the nine 

conceptual and numerical knowledge items were then summed to create a knowledge 

score for each participant.  Mean scores were compared by demographics, smoking 

status and invitation group using T-Tests and by highest level of education using 

analysis of variance (ANOVA) models.  These associations were then tested using 

multivariable linear regression analyses.   

An error with the data collection meant that the decisional conflict items could not be 

analysed as a scale or sub-scales.  The response options were ‘yes’ and ‘no’, but 

should have included a third ‘not sure’ option as each of these response options should 

contribute to the overall score. 

 

8.5 Results 

At the time these analyses were carried out (May 2016), 29 GP practices had been 

recruited and patients from nine of these practices (n=1123) had been identified as 

eligible for invitation (of 76,130).  This represents an average 1.7% (range: 0.7-2.5%) of 

their patient populations.  Patients from GP practices 3 and 4 (n=242) had been invited 

to their first appointment, but non-attendees had not yet been re-invited to a second 

appointment.  Patients from the first two GP practices had received all three stages of 

the invitation materials (n=240) and were the only practices for which complete data on 

attendance were available.  Therefore, these were the practices included in the interim 

analyses reported here.   
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As the analyses used a restricted sample, and therefore lacked statistical power, the 

approach taken was exploratory.  Trends in the data which may be significant if they 

were to remain in the larger trial sample have been described, but these are of course 

speculative and in each case, it is acknowledged when they are not significant. 

8.5.1 Sample characteristics 

Table 8.2 presents the demographic characteristics and smoking status of invited 

patients, overall and by invitation group.  Four participants were excluded because the 

last smoking status recorded by their GP was ‘never have smoked’, despite having 

previously been recorded as a smoker.  This left a total sample of 236 patients for 

analysis.  Overall, the average age of the sample was 66 years, a slightly higher 

proportion was male (56%), and patients were predominantly of a White ethnic 

background (83%) and current smokers (75%).  All participants were categorised within 

the three most deprived IMD quintiles, with almost two thirds (62%) residing in the most 

deprived quintile.  Patients in the intervention group were more commonly female (47% 

vs. 41%) and current smokers (80% vs. 71%), compared with the control group. 
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Table 8.2 Sample characteristics and attendance for the invited patients, overall 
and by invitation group 

NOTE: N and % totals may not sum due to missing data or rounding 

 

 

 

 

 

 

All invited  
All 

(n=236) 

 
Intervention 

(n=117) 

 
Control 
(n=119) 

Gender, %(n) 
    Male 
    Female 

 
55.9 (132) 
44.1 (104) 

 
53.0 (62) 
47.0 (55) 

 
58.8 (70) 
41.2 (49) 

Age, mean (SD) 66.0 (4.4) 65.8 (4.2) 66.1 (4.6) 

Ethnicity, %(n) 
    White (British/Irish/Other) 
    Asian 
    Black 
    Mixed 
    Other 
    Not stated 

 
82.6 (195) 

3.8 (9) 
6.8 (16) 
0.8 (2) 
0.4 (1) 

5.5 (13) 

 
83.8 (99) 
3.4 (4) 
6.0 (7) 
0.9 (1) 
0.9 (1) 
5.1 (6) 

 
81.5 (97) 
4.2 (5) 
7.6 (9) 
0.8 (1) 
0.0 (0) 
5.9 (7) 

IMD rank quintile, %(n) 
    Quintile 1 (1-6496) most deprived 
    Quintile 2 (6497-12993) 
    Quintile 3 (12994-19489) 
    Quintile 4 (19490-25986)     
    Quintile 5 (25987-32482) least deprived 

 
61.6 (143) 
37.1 (86) 
1.3 (3) 
0.0 (0) 
0.0 (0) 

 
60.5 (69) 
37.7 (43) 
1.8 (2) 
0.0 (0) 
0.0 (0) 

 
62.7 (74) 
36.4 (43) 
0.8 (1) 
0.0 (0) 
0.0 (0) 

Last recorded smoking status, %(n)    
    Current smoker 75.4 (178) 79.5 (93) 71.4 (85) 
    Occasional smoker 2.1 (5) 0.9 (1) 3.4 (4) 
    Former smoker 22.5 (53) 19.7 (23) 25.2 (30) 

Attendance, %(n)    
    Overall 
    Attended first appointment 

54.7 (129) 
44.5 (105) 

52.1 (61) 
41.9 (49) 

57.1 (68) 
47.1 (56) 

    Cancelled first appointment 
    Did not attend rescheduled appointment 
    after the reminder mailing date  

5.1 (12) 
 

0.0 (0) 

6.0 (7) 
 

0.0 (0) 

4.2 (5) 
 

0.8 (1) 
    Sent reminder with second appointment 50.0 (118) 52.1 (61) 47.9 (57) 
    Attended second appointment 10.2 (24) 10.3 (12) 10.1 (12) 
    Cancelled second appointment 2.5 (6) 1.7 (2) 3.4 (4) 
    No response 37.3 (88) 40.2 (47) 34.5 (41) 
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8.5.2 Uptake of the ‘Lung Health Check’ appointments 

Over half (55%) of patients attended their Lung Health Check appointment; 

predominantly the first appointment offered (45%), but a further 10% attended the 

second appointment offered to them with their reminder re-invitation letter (see Table 

8.2).  There was no response from 37% of patients as the majority of non-attenders did 

not cancel their appointment.  Attendance was 5% higher in the control group than in 

the intervention group, explained by higher uptake of the first appointment. 

In univariate analyses, uptake of the Lung Health Check appointments was not 

significantly associated with any of the demographic variables (gender, age, ethnicity 

and deprivation), smoking status, or invitation group (see Table 8.3).  There were some 

trends that could be statistically significant if they remain in the full trial sample.  

Specifically, men, former smokers, and patients assigned to the control group were 

more likely to attend.  Furthermore, in adjusted analyses, the odds of attending were 

significantly decreased for current smokers relative to former smokers (OR: 0.50; 95% 

CI: 0.26-0.97). 

When the attendance results were stratified by invitation group there were again, no 

significant univariate associations but there were some interesting trends (see Table 

8.3).  Attendance was similar among women in both groups, but higher among men in 

the control group compared with the intervention group.  A higher proportion of former 

smokers attended from the intervention group, and current smokers from the control 

group.  Deprivation did not differentiate attendance in the intervention group, whereas 

in the control group, a higher proportion of the less deprived IMD quintile attended.   

Interaction terms were included in two further separate logistic regression analyses to 

investigate whether uptake by smoking status or SEP was associated with invitation 

group, but neither were significant. 



 

 
  

2
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Table 8.3 Frequencies, chi-square analyses and multivariable logistic regression models examining the correlates of uptake 
 

NOTE: OR = odds ratio, 95% CI = 95% confidence interval; * occasional smokers were excluded from the chi-square and multivariable logistic 
regression analyses

  
Non-

attendees 
(n=107) 

 
 

Attendees 
(n=129) 

 
 

Sig. 

 
Intervention 
attendees 

(n=61) 

 
Control 

attendees 
(n=68) 

 
 

OR 

 
 

95% CI 

 
 

Sig. 

Gender, %(n) 
    Male 
    Female 

 
40.9 (54) 
51.0 (53) 

 
59.1 (78) 
49.0 (51) 

 
.124 

 
54.8 (34) 
49.1 (27) 

 
62.9 (44) 
49.0 (24) 

 
1.00 
0.67 

 
- 

0.39-1.16 

 
- 

.150 

Age, mean (SD) 66.2 (4.5) 65.7 (4.3) .328 65.8 (4.2) 66.1 (4.6) 0.97 0.91-1.03 .259 

Ethnicity, %(n) 
    White (British/Irish/Other) 
    Not White (or not stated) 

 
45.6 (89) 

43.9 (18) 

 
54.4 (106) 

56.1 (23) 

 
.839 

 
51.0 (50) 
57.9 (11) 

 
57.7 (56) 
54.5 (12) 

 
1.00 
0.91 

 
- 

0.45-1.85 

 
- 

.787 

IMD rank quintile, %(n) 
    Quintile 1 (1-6496) most deprived 
    Quintile 2 and 3 (6497-19489) 

 
46.9 (57) 
42.7 (38) 

 
53.1 (76) 
57.3 (51) 

 
.536 

 
52.2 (36) 
51.1 (23) 

 
54.1 (40) 
63.6 (28) 

 
1.00 
1.04 

 
- 

0.59-1.82 

 
- 

.897 

Last recorded smoking status*, %(n)         
    Former smoker 35.8 (19) 64.2 (34) .082 69.6 (16) 60.0 (18) 1.00 - - 
    Current smoker 
    Occasional smokers* 

49.4 (88) 

0.0 (0) 
50.6 (90) 

100 (5) 
 47.3 (44) 

100 (1) 
54.1 (46) 
100 (4) 

0.50 0.26-0.97 .040 

Invitation group, %(n)         
    Intervention group 47.9 (56) 52.1 (61) .440 - - 1.00 - - 
    Control group 42.9 (51) 57.1 (68)  - - 1.16 0.68-1.98 .589 
Invitation group by smoking status 
    Intervention group*former smoker 
    Control group*current smoker 

 
- 
- 

 
- 
- 

 
- 
- 

 
- 
- 

 
- 
- 

 
1.00 
0.43 

 
- 

0.12-1.61 

 
- 

.211 

Invitation group by deprivation 
    Intervention group*IMD Quintile 1 
    Control group*IMD Quintile 2 

 
- 
- 

 
- 
- 

 
- 
- 

 
- 
- 

 
- 
- 

 
1.00 
1.46 

 
- 

0.49-4.47 

 
- 

.482 
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8.5.3 Smoking characteristics and eligibility for screening among 

attendees 

On average, attendees reported they had begun smoking aged 18 years, smoked 19 

cigarettes per day and continued smoking for 45 years, accumulating a 43 pack-year 

history (see Table 8.4).  These measures of smoking history were similar across 

invitation groups.  With regards to tobacco products, most participants reported they 

either currently smoke, or have previously smoked, factory-rolled (or manufactured) 

cigarettes (97%) or hand-rolled cigarettes (68%).  

The majority of current smokers were categorised as having very low to moderate 

nicotine dependence according to the HSI (based on their current daily cigarette 

consumption and the time taken to smoke their first cigarette after waking).  Nicotine 

dependence was slightly higher in the control group.  Most current smokers had tried to 

stop smoking, with 17% reporting that they had never made a serious quit attempt.  

However, confidence in the likelihood of successfully quitting was low, with 61% 

perceiving their chances of achieving abstinence as low. 

The large majority (81%) of attendees were eligible for the LDCT screening test.  

Among those who were ineligible for the LDCT scan, willingness to be screened was 

high (85%). 
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Table 8.4 Smoking characteristics of the attendees, overall and by invitation 
group 

NOTE: *current smokers only  

 

 

 

  
All 

 (n=129) 

 
Intervention 

(n=61) 

 
Control 
(n=68) 

Age started smoking, mean (SD)  18.2 (7.0) 17.5 (5.8) 18.8 (8.0) 

Number of years smoked, mean (SD) 44.7 (10.9) 44.5 (11.3) 44.9 (10.6) 

Average cigarette consumption,  
mean (SD) 

18.6 (10.2) 18.2 (9.0) 18.9 (11.3) 

Pack-year, mean (SD) 42.5 (25.7) 42.3 (24.7) 42.7 (26.8) 

Current/previous tobacco product 
use, %(n) 

   

    Factory rolled cigarettes 96.9 (123) 96.7 (58) 97.0 (65) 
    Cigars 36.0 (27) 28.2 (11) 44.4 (16) 
    Hand-rolled cigarettes or roll-ups 68.4 (65) 64.4 (29) 72.0 (36) 
    Pipe (tobacco) 25.8 (17) 17.6 (6) 34.4 (11) 
    Cannabis/Crack-Cocaine/Heroin 48.7 (38) 39.5 (15) 57.5 (23) 
    Electronic cigarettes or vaping device 34.2 (27) 35.7 (15) 32.4 (12) 
    Waterpipe (Shisha/Hookah) 1.5 (1) 2.9 (1) 0.0 (0) 
    Smokeless/Chewing tobacco/Gutka 3.1 (2) 2.9 (1) 3.2 (1) 

Current daily cigarette consumption*, 
%(n) 
    1 to 10 
    11 to 20 
    21 to 30 
    >31 

 
 

58.0 (51) 
31.8 (28) 
6.8 (6) 
3.4 (3) 

 
 

51.2 (22) 
39.5 (17) 
7.0 (3) 
2.3 (1) 

 
 

64.4 (29) 
24.4 (11) 
6.7 (3) 
4.4 (2) 

Time to first cigarette after waking*, 
%(n) 
    Within 5 minutes 
    6-30 minutes 
    31-60 minutes 
    >60 minutes 

 
 

25.0 (23) 
34.8 (32) 
18.5 (17) 
21.7 (20) 

 
 

29.5 (13) 
34.1 (15) 
20.9 (9) 
15.9 (7) 

 
 

20.8 (10) 
35.4 (17) 
16.7 (8) 

27.1 (13) 

Nicotine dependence (HSI score)*,  
%(n) 
    Very low dependence 
    Low to moderate dependence 
    Moderate dependence 
    High dependence 

 
 

38.2 (34) 
29.2 (26) 
29.2 (26) 
3.4 (3) 

 
 

40.9 (18) 
36.4 (16) 
22.7 (10) 
0.0 (0) 

 
 

35.6 (16) 
22.2 (10) 
35.6 (16) 
6.7 (3) 

Perceived chances of quitting*, %(n) 
    Very low, low or not very high 
    Quite, very or extremely high 

 
60.9 (56) 
39.1 (36) 

 
52.3 (23) 
47.7 (21) 

 
68.8 (33) 
31.3 (15) 

Previous quit attempts*, %(n) 
    None 
    1-5 
    >5 

 
17.0 (16) 
64.9 (61) 
18.1 (17) 

 
20.5 (9) 

56.8 (25) 
22.7 (10) 

 
14.0 (7) 

72.0 (36) 
14.0 (7) 

Eligibility for LDCT scan, %(n) 81.3 (100) 82.1 (46) 80.6 (54) 

LDCT scan willingness (of ineligible), 
%(n) 

 
85.0 (17) 

 
88.9 (8) 

 
81.8 (9) 
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8.5.4 Uptake of the LDCT lung cancer screening test 

Most (91%) of those eligible for LDCT screening opted to have the scan (see Table 

8.5).  Demographic characteristics, smoking status and invitation group were not 

associated with uptake but preliminary trends in the data suggest that in the larger 

sample, uptake of LDCT scans may prove to be higher among former smokers and 

those in the intervention group.  Further analyses exploring smoking-related predictors 

among current smokers also produced no significant results.  However, the frequency 

of LDCT uptake was lower among those reporting a higher nicotine dependence and 

lower perceived chances of quitting, suggesting these could be significant correlates in 

the full trial sample.  
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Table 8.5 Frequencies, Fisher’s exact tests, T-tests and multivariable logistic 
regression models* exploring the correlates of uptake of the LDCT scan among 
eligible attendees 

NOTE: OR = odds ratio, 95% CI = 95% confidence interval; * adjusted for gender, age, 
marital status and IMD rank quintile; † analyses include smokers only (n=66) 

 

 

 

 

 

 

 

 LDCT 
uptake 
(n=100) 

 
 

Sig. 

 
 

OR 

 
 

95% CI 

 
 

Sig. 

Overall, %(n) 89.0 (89) - - - - 

Gender, %(n) 
    Male 
    Female 

 
89.8 (53) 
92.3 (36) 

 
1.00 

 
1.00 
1.33 

 
- 

0.30-5.98 

 
- 

.711 

Age, mean (SD) 66.1 (4.3) .952 1.04 0.88-1.24 .638 

Marital status 
    Married/Cohabiting 
    Single/Separated/Divorced/ 
    Widowed 

 
90.2 (37) 
91.2 (52) 

 
1.00 

 
1.00 
1.26 

 
- 

0.30-5.34 

 
- 

.755 

Ethnicity, %(n) 
    White (British/Irish/Other) 
    Not White (or not stated) 

 
90.4 (75) 
93.3 (14) 

 
1.00 

 
1.00 
1.26 

 
- 

0.13-12.03 

 
- 

.789 

IMD rank quintile, %(n) 
    Q1 (1-6496) most deprived 
    Quintile 2 and 3 (6497-19489) 

 
89.5 (51) 
92.5 (37) 

 
.732 

 
1.00 
1.28 

 
- 

0.29-5.73 

 
- 

.743 

Smoking status, %(n)      
    Former smoker 96.2 (25) .399 1.00 - - 
    Current smoker 
    Occasional smokers 

88.2 (60) 
100 (4) 

 0.25 
- 

0.03-2.28 
- 

.221 
- 

Invitation group, %(n)      
    Intervention group 95.6 (43) .173 1.00 - - 
    Control group 86.8 (46)  0.26 0.05-1.38 .114 

HSI Index†, %(n)      
    Very low/low-moderate  
    dependence 

 
91.1 (41) 

 
.675 

 
1.00 

 
- 

 
- 

    Moderate/high dependence 86.4 (19)  0.59 0.11-3.17 .535 

Perceived chances of quitting†, 
%(n) 

     

     Very low, low or not very high 84.8 (39) .246 1.00 - - 
     Quite, very or extremely high 96.0 (24)  4.32 0.46-40.84 .202 
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8.5.5 Lung Health Check attendees’ engagement with the leaflets and 

knowledge prior to the appointment 

Table 8.6 presents the educational status of participants attending from the two 

different invitation groups as well as their engagement with, and impressions of, the 

respective leaflets they received.  Overall, attendees in the intervention group reported 

a slightly higher level of education, but there was no statistically significant association.  

A higher proportion of participants in the control group (84%) reported receiving the 

leaflet in the post compared with those in the intervention group (73%), although again 

this was not significant.  Engagement with, understanding and impressions of the 

leaflets were broadly similar between groups.  There was a trend towards participants 

in the intervention group having higher background knowledge of lung cancer 

screening prior to the appointment, as rated by the nurse carrying out their Lung Health 

Check appointment. 
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Table 8.6 Frequencies and chi-square analyses for the educational status of the 
attendees, their prior knowledge, and their engagement with, and impressions of, 
the respective leaflets 

NOTE: missing data were excluded on an item-by-item basis 

 

 

 

 

 

 

 

 

 Intervention 
(n=60) 

Control 
(n=68) 

Sig. 

Education, %(n)    
    Finished school aged <15 years 50.8 (30) 53.7 (36) .333 
    CSEs/O’levels 16.9 (10) 11.9 (8)  
    A’levels/Further education 5.1 (3) 13.4 (9)  
    Degree 27.1 (16) 20.9 (14)  

Leaflet received in the post, %(n) 73.3 (44) 83.8 (57) .147 

Amount read before the appointment, %(n) 
    None 
    A little 
    Some of it 
    Most of it 
    All of it 
    Don’t know/Can’t remember 

 
11.6 (5) 
7.0 (3) 

14.0 (6) 
14.0 (6) 
48.8 (21) 
4.7 (2) 

 
17.5 (10) 

7.0 (4) 
14.0 (8) 
8.8 (5) 

52.6 (30) 
0.0 (0) 

 
- 

Amount understood of the leaflet, %(n) 
    None 
    A little 
    Some of it 
    Most of it 
    All of it 
    Don’t know/Can’t remember 

 
4.8 (2) 
7.1 (3) 
0.0 (0) 
9.5 (4) 

66.7 (28) 
4.8 (2) 

 
3.5 (2) 
0.0 (0) 
7.0 (4) 

10.5 (6) 
63.2 (36) 

0.0 (0) 

 
- 

Overall impression of the leaflet, %(n)    
    Useful 91.7 (33) 91.5 (54) - 
    Difficult to understand 5.6 (2) 6.9 (4)  
    Informative 94.4 (34) 94.8 (55)  
    Too complicated 5.6 (2) 6.9 (4)  
    Too little information 8.6 (3) 5.3 (3)  

Nurse rating of background knowledge, %(n)    
    No knowledge/virtually no knowledge 16.1 (9) 23.0 (14) - 
    Very little 28.6 (16) 41.0 (25)  
    Moderate 39.3 (22) 21.3 (13)  
    Fairly good 12.5 (7) 11.5 (7)  
    Very comprehensive/near perfect 3.6 (2) 3.3 (2)  
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8.5.6 Informed decision-making outcomes 

Of the 129 attendees, 95 completed at least one of the informed decision-making 

measures.  Missing data were excluded on an item-by-item basis to maintain the 

maximum number of cases for each analysis.  

Overall, the endorsement of each item from the low literacy version of the Decisional 

Conflict Scale (DCS) was high (>83%; see Table 8.7).  Most participants reported that 

they were informed of the benefits of screening and knew which of these they valued, 

that they had support rather than pressure from others in making their decision, and 

that they were both clear and sure about their choice of whether to be screened (all 

>91%).  The negative risks and side effects of screening were relatively less well 

understood with 83% agreeing they knew what these were. 

Decisional satisfaction was extremely high (see Table 8.7).  All reported being either 

satisfied or very satisfied with their decision to take part in screening and nearly all 

thought that it was the right choice for them personally. 
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Table 8.7 Frequencies, chi-square analyses and Fisher’s exact tests, for the decisional conflict scale and decisional satisfaction items, 
overall and by invitation group for attendees 

NOTE: missing data were excluded on an item-by-item basis 

 All 
(n=93) 

Intervention 
(n=47) 

Control 
(n=46) 

Sig. 

Low Literacy Decisional Conflict Scale, %(n) answering yes 
Do you know the benefits of lung cancer screening? 

 
91.4 (85) 

 
91.5 (43) 

 
91.3 (42) 

 
1.00 

Do you know the risks and side effects of lung cancer screening? 82.6 (76) 80.9 (38) 84.4 (38) .649 
Are you clear about which benefits matter most to you? 91.1 (82) 91.3 (42) 90.9 (40) 1.00 
Are you clear about which risks and side effects matter most to you? 88.2 (82) 83.0 (39) 93.5 (43) .117 
Do you have enough support from others to make a choice about whether or not to be screened 
for lung cancer? 

91.1 (82) 88.6 (39) 93.5 (43) .480 

Are you choosing without pressure from others? 92.5 (86) 91.5 (43) 93.5 (43) 1.00 
Do you have enough advice to make a choice about whether or not to be screened for lung 
cancer? 

97.8 (90) 95.7 (45) 100 (45) .495 

Are you clear about whether being screened for lung cancer is the best choice for you? 
Do you feel sure about choosing whether to be screened or not? 

96.8 (90) 
95.6 (86) 

97.9 (46) 
95.7 (44) 

95.7 (44) 
95.5 (42) 

.617 
1.00 

Decisional satisfaction, %(n) satisfied     
How satisfied are you with your decision about being screened for lung cancer?, *(n) satisfied 100.0 (90) 100.0 (47) 100.0 (44) - 
Do you feel the decision you made about being screened for lung cancer was the best choice for 
you personally? 

98.9 (89) 97.8 (45) 100.0 (44) 1.00 
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Contrary to their high perceived knowledge of lung cancer screening, the proportion of 

correct responses to each of the individual conceptual and numerical knowledge items 

did not breach 80% (see Table 8.8).  A significant proportion of respondents (>18%) 

reported that they were ‘unsure’ for each item.  Overall, participants were least sure of 

the two numerical items concerning the chance that an unclear result would be lung 

cancer (question 5) and the proportion of lung cancer deaths averted by LDCT 

screening (question 9).  Similar to the findings for the DCS items, knowledge of the 

benefits of screening (i.e. the increased chances of cure and survival) was higher than 

the risks (i.e. overdiagnosis and missed cancers).  Participants in the intervention 

invitation group appeared to be more knowledgeable on eight of the nine items 

compared with the control group.  However, this association was only significant for the 

items measuring knowledge of differences in population risk (51% vs. 29%, p<.05) and 

the 20% lung cancer mortality reduction offered by screening (75% vs. 53%, p<.05). 

Table 8.9 presents mean scores (out of nine) on the conceptual and numerical 

knowledge items for the lung health check attendees by demographics, smoking status 

and invitation group.  Trends in the data suggest that on average, participants who 

were female, unmarried, of a White ethnic background, a former smoker, and in the 

intervention invitation group, achieved higher scores than their respective counterparts.  

However, only the difference between individuals of a White (M: 5.5, SD: 2.5) and non-

White (M: 3.4, SD: 1.6) ethnic background was statistically significant in unadjusted 

analyses (t(84)=2.9, p<.01).  In multivariable linear regression analyses adjusted for 

demographics, highest level of education and smoking status, invitation group was the 

only significant predictor of knowledge score: being in the control invitation group 

predicted a lower average score when compared with the intervention group (B:-1.21; 

95% CI: -2.29, -0.13, p<.05). 
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Table 8.8 Frequencies, chi-square analyses and Fisher’s exact tests, for the conceptual and numerical knowledge items, overall and by 
invitation group for attendees 

NOTE: missing data were excluded on an item-by-item basis 

 All (n=95) 
%(n) 

Invitation group 
%(n) correct 

 Correct Unsure Incorrect Intervention 
(n=47) 

Control 
(n=48) 

Sig. 

Conceptual/numerical knowledge       
Q1: Everyone in the population has the same risk of lung cancer 40.0 (38) 24.2 (23) 35.8 (34) 51.1 (24) 29.2 (14) .044 
Q2: Lung cancer screening is only for people with symptoms 76.3 (71) 18.3 (17) 5.4 (5) 84.8 (39) 68.1 (32) .163 
Q3: All lung cancers found by screening will eventually cause illness or 
death if they are not treated 

34.4 (32) 29.0 (27) 36.6 (34) 39.1 (18) 29.8 (14) .298 

Q4: When lung cancer is picked up at screening, the chances of cure are 
higher than without screening 

78.5 (73) 18.3 (17) 3.2 (3) 84.8 (39) 72.3 (34) .164 

Q5: Lung cancer screening will pick up every lung cancer 43.2 (41) 43.2 (41) 13.7 (13) 46.8 (22) 39.6 (19) .351 
Q6: If there is an unclear result at screening, the chance of having lung 
cancer is greater than 50% 

32.3 (30) 54.8 (51) 12.8 (12) 37.0 (17) 27.7 (13) .403 

Q7: The amount of radiation from a screening CT scan is low and is 
similar to a year’s worth of radiation from the natural environment 

68.4 (65) 25.3 (24) 6.3 (6) 70.2 (33) 66.7 (32) .939 

Q8: All people with suspected lung cancer on the screening CT scan, 
who go on to have tests, will have lung cancer 

64.1 (59) 29.3 (27) 6.5 (6) 64.4 (29) 63.8 (30) .663 

Q9: Research has shown that CT screening for lung cancer may save 
20% more lives from lung cancer than chest x-rays 

63.8 (60) 36.2 (34) 0.0 (0) 74.5 (35) 53.2 (25) .032 
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Table 8.9 T-test, ANOVA and multivariable linear regression analyses 
investigating differences in, and predictors of, mean conceptual and numerical 
knowledge scores 
 

NOTE: 95% CI = 95% confidence intervals; *occasional smokers (n=4) were excluded 
from multivariable linear regression analyses; aT-test, p<.01 
 

 

 

 

 

 

 

  
 (n=86) 

 
Beta 

 
95% CI 

 
Sig. 

Overall, mean (SD) 5.2 (2.5) - - - 

Gender 
    Male 
    Female 

 
5.0 (2.6) 
5.5 (2.4) 

0.02 -1.13, 1.17 .978 

Age, Pearson r 0.14 0.13 -0.00, 0.26 .058 

Marital status, mean (SD) 
    Married/Cohabiting 
    Single/Separated/Divorced/Widowed 

 
4.8 (2.3) 
5.5 (2.7) 

1.07 -0.04, 2.19 .059 

Ethnicity, mean (SD) 
    White (British/Irish/Other) 
    Not White (or not stated) 

 
5.5 (2.5)a 

3.4 (1.6)a 

-1.24 -3.00, 0.52 .164 

Education, mean (SD) 
     Finished school aged <15 years 
     CSEs/O’levels 
     A’levels/further education 
     Degree 

 
5.2 (2.5) 
4.0 (2.9) 
5.1 (2.3) 
5.6 (2.4) 

 
 

-0.98 
0.09 
0.16 

 
 

-2.89, 0.93 
-1.75, 1.93 
-1.08, 1.41 

. 
 

.310 

.920 

.795 

Smoking status*, mean (SD)  1.02 -0.17, 2.21 .092 
    Former smoker 5.5 (2.6)    
    Current smoker 
    Occasional smokers 

4.4 (2.2) 
5.8 (2.5) 

   

Invitation group, mean (SD)  -1.21 -2.29, -0.13 .029 
    Intervention group 5.6 (2.6)    
    Control group 4.7 (2.4)    
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8.6 Discussion 

This is the first UK randomised controlled demonstration pilot trial of lung cancer 

screening that aims to increase uptake and reduce socioeconomic and smoking-related 

inequalities in participation.  Preliminary interim analyses of the first 240 patients invited 

(total target N=2000) showed that over half (55%) attended their pre-scheduled Lung 

Health Check appointment, with current smokers significantly less likely to attend in 

analyses adjusted for SEP.  There was no significant effect of the intervention invitation 

strategy on uptake, and also no evidence that its ‘low burden’ approach to information 

provision compromised decision-making at the appointment.  Among attendees, 

eligibility for and subsequent uptake of the LDCT screening test were both high 

(>80%), as was decisional satisfaction, but objectively measured knowledge was low. 

While 55% uptake is low, it is an encouraging figure when compared with the bleak 

enrolment figures reported by trials of lung cancer screening to-date (Hestbech et al., 

2011; Marcus et al., 2012; McRonald et al., 2014).  It is also promising given that the 

group invited was predominantly comprised of those shown to be least likely to take 

part: three quarters were current smokers and 99% resided within the two most 

deprived IMD quintiles.  In the UKLS trial, even initial interest from this group did not 

reach 20% (McRonald et al., 2014).  At least part of the improvement on previous trials 

is likely to be explained by the different context of the screening offer.  Screening was 

offered to participants as part of an NHS Lung Health Check service rather than a trial 

of screening testing the efficacy of LDCT screening.  Also, pragmatically, the 

correspondence and action required from patients before their appointment was 

considerably lower than that required for trials (e.g. there was no need to complete risk 

assessment measures); something which may have contributed to attrition in the UKLS 

trial (McRonald et al., 2014).  

The level of uptake is also promising when compared with the initial implementation of 

colorectal cancer screening by Faecal Occult Blood Test (FOBT) in 2006: uptake is on 

par with national levels (54%) and higher than uptake in London (41%) (von Wagner et 
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al., 2011a).  It is also higher than recent uptake figures (2015) for patients within the 

NHS Islington Clinical Commissioning Group (CCG) specifically (47%) (Public Health 

England, 2015), from which all patients included in the interim analysis were recruited.  

It is however, considerably lower than screening programmes for breast and cervical 

cancer in 2015; uptake of which were 73% and 74% nationally, and 59% and 67% in 

Islington (Public Health England, 2015).  Importantly this difference is not because men 

were less likely to attend; in fact, a higher proportion of men attended the Lung Health 

Check appointments, especially from the control group.  The UKLS trial found a similar 

sex difference in participation, where among those at high risk uptake of screening was 

higher by men than women (Ali et al., 2015). 

Analyses showed that there was no significant effect of the intervention invitation 

materials on attendance of the Lung Health Checks.  Conversely, there was a trend 

towards higher uptake by the control group both overall, and by current smoking status, 

suggesting the control invitations may prove to be the more effective engagement 

strategy.  These results are difficult to interpret with so few cases, and there appeared 

to be some imbalances in the baseline characteristics of the two invitation groups (e.g. 

more current smokers invited in the intervention group).  Nevertheless, on the basis of 

this early evidence, it is worth speculating as to why the intervention invitation strategy 

may be ineffective or even detrimental.  One possibility is that engagement with the 

information leaflets was low, diluting any possible effect of the intervention.  Previous 

research has shown that engagement with health information leaflets is lower among 

lower SEP individuals (Shaw et al., 2009).  Indeed, only around half of attendees in the 

present study reported that they had read all of the information in the leaflet they 

received.  Another possibility is that the relatively informal style of the leaflet trivialised 

its importance or had insufficient credibility for health communication (Dolan et al., 

2012).  However, it was branded with the NHS logo and was accompanied by a letter 

from the patient’s GP. 
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Alternatively, while the intervention materials for this study were designed to minimise 

fatalism, fear and stigma around lung cancer, the content and messages may have 

been ineffective and unconvincing.  The qualitative work reported in Chapter 6 

suggested that these are deep-rooted attitudes and therefore may be difficult to change 

through one-off, written interventions.  Other written communication strategies could 

succeed where these failed, or perhaps the issue runs deeper.  Previous work has 

shown that intervening using written information to improve screening behaviour is 

incredibly challenging.  Wardle and colleagues (2015) published the results of four 

cluster-randomised trials testing evidence-based written information materials designed 

to reduce inequalities in uptake of colorectal cancer screening.  GP endorsement and 

the ‘enhanced reminder’ letters did improve uptake, whereas specially targeted leaflets 

using ‘gist’ and ‘narrative’ communication styles for low literacy populations proved 

ineffective.  Similarly, in the present study, the reminder re-invitation letters were 

effective at increasing uptake (by 10%) in both invitation groups, and it is likely that the 

GP endorsement component did too based on the available evidence (Hewitson et al., 

2011).  There is then, a gap in knowledge of the most effective means of modifying 

psychosocial barriers to participation through written intervention and the extent to 

which this is possible.  More foundational research is needed to test the effects of 

different messages and approaches on screening attitudes and behaviour.  That being 

said, it is likely that a multi-pronged screening communication strategy is needed to 

improve engagement with lung cancer screening; using different communication 

channels, and with concerted input from the community, public health and behavioural 

science.  

The high rate of eligibility for, and subsequent uptake of, screening among attendees 

suggests that the quick and simple patient identification process used for this study 

was successful in identifying high risk candidates for screening.  The aim was to test 

the invitation strategies with those most difficult to attract (i.e. current smokers).  

Therefore, the criteria used were intentionally narrow compared with those for a 
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national programme (Moyer, 2014) and will have missed a significant proportion of 

those eligible.  Nonetheless, it suggests that invitation through primary care is, in 

principle, a viable recruitment strategy for a population-based screening programme.  

Also, the involvement of primary care, and implicit endorsement of GPs through their 

sign off on the letter, could have contributed to uptake of screening (Hewitson et al., 

2011).  A lung cancer screening programme would be the first cancer screening 

programme in the UK to use risk-based eligibility criteria and primary care could play a 

vital role in collecting and providing detailed risk data.  Furthermore, as a significant 

smoking history carries other risks to health, GPs could play a valuable role in 

counselling patients with complex comorbidities or those who need additional support, 

about their risk and their screening choice.  Indeed more widely, the role of primary 

care in cancer control and the early detection agenda is increasing (Rubin et al., 2015).   

The finding that current smokers were less likely to attend relative to former smokers is 

consistent with previous evidence for smoking-related disparities in lung cancer 

screening participation (McRonald et al., 2014; National Lung Screening Trial Research 

Team et al., 2010; Silvestri et al., 2007; Yousaf-Khan et al., 2015).  Moreover, there 

were preliminary trends in the data to suggest that even among eligible attendees, 

current smokers were less likely to opt to have the LDCT scan.  Interestingly, higher 

nicotine dependence and lower perceived chances of quitting smoking appeared to 

further reduce LDCT uptake among smokers.  Previous research suggests that high 

nicotine dependence and low perceived self-efficacy for quitting smoking are 

associated with lower intentions to stop smoking (Siahpush, McNeill, Borland, et al., 

2006), and that nicotine dependence is inversely associated with quit attempts and 

abstinence (Hyland et al., 2006).  Perhaps these factors are also instrumental in 

explaining smokers’ lower participation in lung cancer screening if they were to 

subconsciously undermine smokers’ perceptions of perceived personal benefit (i.e. if 

they believe they would be instructed to quit smoking in the event that screening 

detects cancer and felt unable to do so).  It remains to be seen if these associations 
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remain after adjustment for socioeconomic deprivation in analyses of the full trial data, 

as low SEP is associated with higher nicotine dependence and lower self-efficacy 

(Siahpush, McNeill, Borland, et al., 2006).  However, it is possible to hypothesise that 

smokers’ perceptions or experiences of their addiction could be influential in their 

decision to participate in screening.  To date, research has treated current smoking 

status as a discrete category.  There is a need to study how the different components 

of addiction and smokers’ perceptions of these, relate to their engagement with early 

detection behaviour for lung cancer. 

It is encouraging that patients attending from the intervention group achieved either 

similar or improved outcomes on the informed decision-making measures as it 

suggests that the ‘low burden’ approach to information provision did not compromise 

decision-making at the appointment.  This is important because there is evidence from 

other studies that high information burden and low perceived cognitive ease deters 

individuals with low health literacy from engaging with health literature (Kahneman, 

2011; Shaw et al., 2009; von Wagner et al., 2009b).  Therefore, taking a minimalist 

approach to information at the invitation stage (with further information immediately and 

freely available) should be further tested in relation to its impact on both decision-

making and inequalities in participation.  The fact that the control participants were no 

better informed despite receiving a comprehensive information booklet also 

underscores the importance of the quality of information-giving at the appointment by a 

health care professional.  All attendees were satisfied with the decision they had made 

about lung cancer screening at the appointment, and most reported feeling supported 

and under no coercion.  Of concern though, attendees’ perceptions of their knowledge 

of screening were considerably higher than their objective knowledge scores, 

especially for the risks of screening.  This suggests participants had a tendency to 

overestimate the extent to which they were informed and also underscores the 

challenges of communicating the risks of screening as have been described previously 

(Waller et al., 2013).  However, informed decisions are also incredibly difficult to 
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measure and their operationalisation unclear; patients may have individual preferences 

for the amount of information they would like and the extent to which they outsource 

the decision to their doctor (Jepson, Hewison, Thompson, & Weller, 2007).  A great 

deal of research is needed to determine patient preferences for information in lung 

cancer screening and how this should be assessed in clinical practice. 

Related to this, it is important to acknowledge that the intervention invitation leaflet was 

promotional in its approach and emphasis on the benefits of lung cancer screening.  

Similarly, the provision of a pre-scheduled appointment and endorsement by the GP 

could be perceived as persuasive strategies.  The aim was to improve attendance of 

the lung health check appointments, which were designed to provide a supported 

environment for decision-making about lung cancer screening.  Therefore, engagement 

with, and informed consideration of, the screening offer was the priority, and not uptake 

of the LDCT screening test.  The letter explained they did not have to have the scan 

and patients did not have to make a decision at the appointment.  Furthermore, the 

control information booklet was freely available online (www.lunghealthcheck.co.uk) or 

by post, and a Freephone clinic number was provided for further information.  Taken 

together, this satisfies the General Medical Council’s guidance for informed consent 

(General Medical Council, 2008). 

There are important limitations to the design of this study that restrict the conclusions 

which can be drawn.  The first concerns the measures of smoking and deprivation; key 

to the aim of investigating disparities in uptake.  The GP practice records of smoking 

relied on self-report measures.  The validity of self-reported smoking status appears to 

be high (Studts et al., 2006), but measures of tobacco consumption and smoking 

duration may be less reliable as they are subject to underreporting or non-intentional 

difficulties with recall.  For the same reason, retrospective measures of smoking history 

such as pack-years are crude (Bernaads, Twisk, Snel, Van Mechelen, & Kemper, 

2001), exacerbated by the fact that they do not account for individual differences in 

smoking behaviour that affect tobacco exposure from a single cigarette (Patterson et 
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al., 2003).  Added to this, the area-based measure of deprivation used (IMD) has less 

reliability when used as an individual marker of SEP because any one area may be 

more or less diverse; especially in the inner city areas from which eligible patients were 

identified. However, it was the only deprivation measure attainable from GP practice 

records.   

The measures of informed decision-making were also limited in that there was no 

assessment of participants’ attitudes towards lung cancer screening.  Attitudes 

consistent with one’s decisions are proposed to be important to the concept of informed 

decision-making (Marteau et al., 2001).  With regards to uptake, there was no way of 

determining the number of invitees who did not attend because they did not receive 

their invitation.  London has a relatively transient population and consequently, the 

denominator of invitees may have been overestimated and uptake figures 

underestimated.  However, perhaps the biggest limitation is that the intervention 

invitation materials were designed to address multiple factors meaning that the effect of 

any single manipulation on attendance cannot be deduced.  Factorial trial designs are 

used to overcome this issue, but the sample size would have increased exponentially 

with the addition of each factor, exceeding the budget and timeline for the trial.   

8.6.1 Conclusion 

Analysis of the early data suggests that the targeted invitation materials may prove 

ineffective at increasing engagement with an offer of lung cancer screening among 

high risk and hard-to-reach groups.  This does not mean that psychosocial and 

cognitive factors are not important for screening participation, but does imply they will 

be difficult to modify through written intervention alone and that developing a cost-

effective engagement strategy will be a significant challenge.  Nonetheless, the figures 

for uptake were promising and the primary care route of patient identification was 

effective and feasible.  Therefore, a national programme might do well to adopt the 

three stages and pragmatic aspects common across the invitation strategies: GP 

endorsement, pre-invitation letter, reminder re-invitation letter, pre-scheduled 
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appointments, and travel information.  A great deal of research attention is needed to 

ensure there are strategies in place to ensure informed decision-making is achieved, 

and one-to-one counselling at the appointment should not be replaced by written 

information. 
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CHAPTER 9 

General discussion and conclusions 

 

9.0 Introduction 

Lung cancer claims more lives each year than any other cancer and disproportionately 

so within low socioeconomic position (SEP) communities.  Most crucial to prognosis is 

early stage at diagnosis, yet the vast majority of patients (~70%) are diagnosed with 

advanced stage disease, for which five-year survival is just 12% (Office for National 

Statistics, 2014).  Improving early detection has the potential to improve survival and 

screening high risk candidates using low dose computed tomography (LDCT) may be a 

promising means by which to achieve this.  However, low participation by smokers, 

particularly those from socioeconomically deprived backgrounds, may compromise the 

effectiveness and equality of any future programme.  This thesis aimed to investigate 

the potential psychosocial and cognitive factors that could help to explain 

socioeconomic and smoking-related disparities in lung cancer screening participation, 

and to test screening invitation materials designed to target these factors to see if 

engagement with an offer of screening could be improved.  This chapter will draw 

together the findings of each of the reported studies to answer the four proposed 

research questions, discuss the limitations of this work, and suggest implications for 

future research, policy and practice. 

 

9.1 Review of the main findings 

This section will review the main findings of the reported studies and integrate these 

with existing literature.  Areas of further research will be highlighted briefly, and picked 

up in detail in the ‘Implications’ section (Section 9.3). 
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9.1.1 Is smoking status associated with attitudes towards cancer and early 

detection, both generally and in relation to lung cancer specifically?  

Overall, negative perceptions of lung cancer were commonly endorsed.  Among the 

general population samples (Chapters 4 and 5), twice the number of participants 

agreed lung cancer is a death sentence compared with cancer generally (47% vs. 

21%), and only half agreed the chances of surviving lung cancer are good when it is 

detected early.  Comparatively fewer participants in the lower SEP sample (Chapter 6) 

thought lung cancer was a death sentence (22%), but only 40% thought they could be 

cured if they were ever diagnosed with lung cancer.  However, findings across the 

general population and low SEP samples suggested that it was current smokers who 

were most negative regarding outcomes for cancer and lung cancer; even when early 

stage was specified, and independent of SEP, which is consistent with previous work in 

this area (Jonnalagadda et al., 2012; Silvestri et al., 2007).  Furthermore, when 

smoking status was subdivided by highest level of education in Chapter 4, current 

smokers with the lowest level of education were consistently the most negative group, 

suggesting that both current smoking status and lower SEP may be independently 

associated with fatalistic lung cancer attitudes.  This corroborates previous research 

showing SEP to be associated with negative attitudes towards cancer (Beeken et al., 

2011; Espinosa de los Monteros & Gallo, 2011; Niederdeppe & Gurmankin Levy, 2007; 

Quaife et al., 2015).  Nevertheless, while current smokers were more negative about 

lung cancer screening, they were not always less positive, suggesting that smokers 

may also be more ambivalent and that these attitudes could be built upon. 

Negative views of lung cancer are perhaps unsurprising.  Its high incidence, late 

diagnosis and poor prognosis, compared with other common cancers such as breast 

and colorectal cancer, make for an unfavourable public profile.  Current smokers of a 

lower SEP may be more frequently exposed to negative experiences of lung cancer 

within their immediate social networks, because its incidence increases with both these 

factors.  However, the associations remained after adjusting for cancer experience and 
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the qualitative study reported in Chapter 7 suggested that this negativity may partially 

stem from misconceptions about treatment and low perceived personal benefit.  

Specifically, that cancer can only be treated by removal of the whole lung; not seen as 

a viable option for a vital organ.  Furthermore, that older age and irreversible smoking 

damage to the lungs reduces the extent to which any treatment could be effective.  

Indeed, in Chapter 5 smokers were less likely to anticipate that they would have 

surgery for a screen-detected early stage lung cancer; the gold standard treatment.  

Previous studies have shown lower literacy populations to express distrust toward 

surgical cancer treatment (Gansler et al., 2005) and future research should investigate 

concerns about lung cancer treatment to determine whether these could be addressed 

in screening communication.  

Another factor found to be associated with smoking status was perceived risk of lung 

cancer; in particular, smokers’ affective response to their high perceived risk.  Smokers 

more commonly reported that they worried about their chance of getting lung cancer, 

especially in the low SEP sample, to the extent that some believed they may already 

have it.  Indeed, a common theme among interviewees was fear of diagnosis at 

screening and smokers with a lower level of education most commonly reported worry 

about what the doctor might find as a reason to delay symptom presentation (Chapter 

4).  Other affective responses to risk were also observed among the lower SEP 

smokers interviewed in Chapter 7, including guilt and regret about the risk their 

smoking posed to their health, and concern about the perceived stigmatisation of lung 

cancer.  Previous research has suggested that emotional barriers to lung cancer 

screening participation are more commonly reported by smokers (Ali et al., 2015).  

Therefore, a better understanding of the emotional impact of smoking-related risk of 

lung cancer could provide valuable insight as to how long-term smokers could be 

supported with early detection behaviour.   

Of note, former and never smokers’ beliefs were consistently similar with regards to 

cancer outcomes and treatment, as well as perceptions of, and worry about, risk of 
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lung cancer.  This similarity is interesting because it suggests that it is current 

addiction, rather than a history of smoking, that may help to explain smokers’ greater 

negativity.  Parallels between former and never smokers’ beliefs have been observed 

previously (Silvestri et al., 2007), as have longitudinal fluctuations in health-related 

beliefs with quit attempts (Fotuhi et al., 2013).  Life-long current smokers may have 

diminished confidence in their ability to quit and consequently feel hopeless about their 

future respiratory health: almost two thirds of low SEP smokers surveyed for Chapter 6 

perceived their chances of quitting as low.  In this context, fatalistic beliefs towards lung 

cancer may serve to relieve any associated anxiety and reduce the cognitive 

dissonance (Festinger, 1957) experienced from the acknowledgement that their 

behaviour causes lung cancer by relinquishing personal control (Keeley et al., 2009).  

In support, Chapter 5 provided preliminary evidence that a low perceived chance of 

successfully quitting exacerbates smokers’ negativity about survival from early stage 

lung cancer.  This lends support to the idea that smokers’ perceptions of their addiction 

could foster increased negativity about lung cancer; especially if the addiction is 

perceived as difficult to overcome which could be more likely for lower SEP smokers 

(Kotz & West, 2009). 

The similarity in former and never smokers’ risk perceptions is especially interesting 

because while it is impossible to determine their accuracy, former smokers are 

generally at greater risk of lung cancer than never smokers.  If anything, former 

smokers were on occasion more optimistic about their risk than never smokers.  For 

example, in Chapter 6, a higher proportion of lower SEP former smokers anticipated 

that they would be reassured by a clear LDCT scan result than never smokers.  While 

there is a body of evidence suggesting that some current smokers are unrealistically 

optimistic about their risk of lung cancer (Dillard et al., 2006; Weinstein et al., 2005), 

little research has examined the accuracy of former smokers’ risk perceptions.  On the 

other hand, perhaps never smokers’ perceptions of lung cancer risk are inflated in 

lower SEP communities because of their higher exposure to the disease.  
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Nevertheless, these results suggest that risk of lung cancer is also a concern for never 

smokers living within lower SEP communities, which screening communication 

strategies should be mindful of given their exclusion from a screening programme. 

9.1.2 Would the introduction of a national lung cancer screening 

programme based on LDCT scans be acceptable to older English adults, 

is there interest in being screened, and what is the likely uptake?  

The US Preventive Services Task Force (USPSTF) recommends LDCT lung cancer 

screening for adults aged 55 to 80 years, who are current or former smokers (quit <15 

years ago), and have accumulated a significant smoking history (30 pack-years) 

(Moyer, 2014).  If a population-based screening programme were to be recommended 

in the UK, it is likely that the National Screening Committee would specify similar 

eligibility criteria, but would older English adults welcome a national screening 

programme?  The study reported in Chapter 5 surveyed nearly 1500 English adults 

aged 50 to 70 years to gauge the acceptability of, and interest in, lung cancer 

screening and found both to be high.  Upwards of 91% intended to take part in 

screening if it were offered to them and there was near-universal agreement that 

screening for lung cancer is a good idea (97%).  Intentions were highest if the offer of 

screening were recommended by a GP, consistent with evidence that GP endorsement 

improves uptake of colorectal cancer screening (Hewitson et al., 2011; Raine et al., 

2016).  High intentions to be screened were also observed within the low SEP study 

reported in Chapter 6, with 93% of current smokers reporting they would take up an 

offer of lung cancer screening if invited.  Furthermore, the interviews with lower SEP 

smokers and former smokers reported in Chapter 7 found high support for a screening 

programme; despite their scepticism about personal benefit.   

Therefore, the introduction of a national lung cancer screening programme appears to 

be acceptable to this age group, echoing the high interest observed previously in the 

US (Cataldo, 2016; Silvestri et al., 2007), and the public’s enthusiasm for cancer 
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screening more widely (Schwartz et al., 2004; Waller et al., 2013).  Indeed, the 

principle that early detection improves cancer outcomes seems to have successfully 

pervaded public opinion regardless of SEP (Quaife et al., 2015) or smoking status 

(Chapter 4), and this may underlie its high acceptability.  In Chapter 4, 97% of smokers 

agreed prompt symptom presentation improves the chances of survival from cancer 

generally, and early detection was the most commonly cited benefit of screening during 

interviews with lower SEP smokers and former smokers (Chapter 7). 

Added to this, none of the data reported in this thesis are suggestive of any issues with 

the acceptability of the screening test itself: the LDCT scan.  The quantitative and 

qualitative research studies carried out within lower SEP communities (Chapters 6 and 

7) indicated that concern about radiation was low (10%), and that CT scans were 

perceived as simply “taking a picture of your insides”; especially as no intravenous 

contrast dye is needed.  On the other hand, there was some evidence that the use of 

smoking-based eligibility criteria could prove problematic.  One fifth of adults surveyed 

in Chapter 5 thought that screening smokers for lung cancer was a waste of National 

Health Service (NHS) money.  There is evidence that lung cancer is a stigmatised 

disease because of its association with smoking (Marlow et al., 2010) and it may be 

this blame that reduces the acceptability of screening smokers.  Alternatively, perhaps 

screening is perceived by some to be ineffective if smoking continues, although only 

11% of low SEP individuals surveyed endorsed this view.  To complicate this issue, 

nearly a quarter of never smokers surveyed reported that they worry about their risk of 

lung cancer and there seemed to be the perception among interviewees that screening 

holds greater promise for younger adults because they respond better to treatment.  

This is consistent with previous research showing that believing oneself too old to 

benefit deters screening participation (Patel et al., 2012).  Therefore, the exclusion of 

never smokers and younger adults may be counterintuitive.  Age limits for existing 

cancer screening programmes are already a contentious issue for the British public, 

with a petition to lower the age threshold for cervical cancer screening signed by over 



 

249 
 

300,000 people (UK Government and Parliament, 2015).  Therefore, the reasons 

behind the risk-based eligibility criteria for a national screening programme would need 

to be carefully communicated from the outset in the event of implementation. 

While intentions to take part in screening were universally high (>91%), they were 

contrary to the difficulties that trials of lung cancer screening have encountered with 

recruitment, and do not show the same biases by SEP and smoking status (McRonald 

et al., 2014; National Lung Screening Trial Research Team et al., 2010; Yousaf-Khan 

et al., 2015).  Therefore, while a good indicator of interest, they are perhaps not a 

reliable indicator of uptake; something true of the association between intentions and 

health behaviours more generally (Sheeran, 2002).  It has been difficult to quantify 

uptake from trials of lung cancer screening because the denominators of eligible 

invitees are unknown, and participation may be different to that expected when 

screening is offered in the health service context.  Chapter 8 reported the first UK pilot 

trial to deliver lung cancer screening as a demonstration health service and collect data 

on all those invited, in order to measure likely uptake.  Interim analyses of uptake so far 

(n=240; total target N=2000) showed overall attendance to be 55% when patients were 

invited to a pre-scheduled hospital appointment by their General Practitioner (GP).  

Compared with existing cancer screening programmes this is similar to national uptake 

of colorectal cancer screening when introduced in 2006 (von Wagner et al., 2011a), 

higher than recent uptake figures for Islington (from where these patients were 

recruited) last year, but much lower than uptake of breast and cervical cancer (Public 

Health England, 2015).  There are no data to suggest exactly how high uptake of lung 

cancer screening should be in order for a programme to be cost-effective and deliver 

optimal mortality benefit.  However, significant improvement above 55% is likely to be 

needed and the development of evidence-based engagement strategies for those at 

high risk should be a priority for research efforts in this field. 

Consistent with previous trials of lung cancer screening (Hestbech et al., 2011; 

McRonald et al., 2014; National Lung Screening Trial Research Team et al., 2010; 
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Yousaf-Khan et al., 2015), there was preliminary evidence of a bias in participation by 

smoking status, suggesting lower interest in screening among current smokers.  

Interestingly, trends in the data, although not significant, suggested that current 

smoking status may be negatively associated with both initial engagement with the 

screening offer and uptake of the LDCT scan once at the clinic.  There was no effect of 

socioeconomic deprivation on uptake of the Lung Health Check appointments, but then 

there was little diversity in this variable as nearly all invitees were categorised within 

the two most deprived IMD quintiles.  Another potentially important, but again 

preliminary, finding was that uptake of the Lung Health Checks was higher among men 

than women.  This is perhaps unexpected given the literature on men’s lower 

engagement with early detection services (Braybrook, Witty, & Robertson, 2011) and 

with colorectal cancer screening by faecal occult blood test (FOBT) (von Wagner et al., 

2011a).  However, the same was observed for the UKLS trial (Ali et al., 2015) and 

uptake of flexible sigmoidoscopy screening for colorectal cancer (McGregor et al., 

2015).  It is difficult to speculate why women may be less likely to consider lung cancer 

screening.  Its incidence is higher among men and perhaps there is the perception that 

it is a male disease; similar to the findings of work investigating women’s greater delay 

in presenting with symptoms of myocardial infarction (Higginson, 2008).  Alternatively, 

cancer worry is more commonly reported by women (Vrinten et al., 2014) and perhaps 

even more so among women at high risk of lung cancer, which could deter uptake.  In 

the UKLS trial, women were more likely than men to experience screening-related 

psychological distress, and so affective response to an offer of screening could be 

important (Brain et al., in press).  Future research will need to monitor and investigate 

any sex-specific inequalities in lung cancer screening participation. 
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9.1.3 Can any psychosocial or cognitive factors be identified that might 

help to explain socioeconomic and smoking-related biases in lung cancer 

screening participation? 

Section 9.1.1 identified psychosocial and cognitive factors concerning lung cancer and 

early detection that differentiated current smokers from former and never smokers.  

Their association with current smoking status, and prevalence among lower SEP 

participants, suggests they may be important in explaining lower SEP smokers’ lower 

participation in lung cancer screening.  There is insufficient evidence from this thesis to 

draw any conclusions regarding their effect on behaviour because their individual role 

in screening participation was not tested.  There was also no significant effect of the 

intervention invitation materials designed to target these factors in early analyses of the 

trial reported in Chapter 8.  Nevertheless, the identification of possible factors was 

considered an important first step for developing this area of research.  Furthermore, it 

may be possible to hypothesise which factors could be important from the results of the 

reported studies and by drawing on the existing literature. 

Lower SEP smokers’ more fatalistic views of lung cancer outcomes and low confidence 

in treatment are one potential explanatory factor.  Fatalistic views of cancer among 

lower SEP groups have previously been shown to predict lower uptake of screening for 

other cancer types (Espinosa de los Monteros & Gallo, 2011; Lyratzopoulos et al., 

2015; Miles et al., 2011) and delayed symptomatic presentation (Beeken et al., 2011).  

Furthermore, results from Chapter 5 showed that believing survival for early stage lung 

cancer is poor and thinking oneself unlikely to have surgery for a screen-detected early 

stage cancer were both associated with lower intentions to be screened for lung 

cancer.  Added to this, interviewees in Chapter 7 implicated pessimism about lung 

cancer survival, and views of treatment as ineffective and detrimental to quality of life, 

as being instrumental to screening avoidance. 

A second potential explanatory factor is fear of lung cancer.  There is some evidence 

that cancer fear has a curvilinear association with screening participation for other 
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cancer types, with low and high levels predicting non-participation and one study found 

that discomfort when thinking about cancer was important (Vrinten et al., 2015).  In the 

reported studies, smokers’ worry about lung cancer did appear to be more frequent, 

especially among lower SEP smokers, and the feelings of regret and guilt about 

smoking-related risk that were expressed by interviewees in Chapter 7 could promote a 

similar discomfort to that associated with lower uptake in colorectal cancer screening 

(Vrinten et al., 2015).  In particular, smokers’ fear, and almost expectation of, diagnosis 

at screening was implicated in non-participation.  Theoretical models of health 

behaviour propose perceived risk as a necessary pre-condition of precautionary health 

behaviour, but there is conflicting evidence for its role in cancer screening participation 

(Katapodi et al., 2004; Vernon, 1999).  A stronger association is found, however, for 

affective perceptions of risk (Dillard, Ferrer, Ubel, & Fagerlin, 2012), which were 

associated with non-participation in the UKLS trial (Ali et al., 2015) but not the 

NELSON trial (van den Bergh et al., 2009).  In Chapter 7, worry about finding lung 

cancer was suggested as a reason to avoid screening by interviewees and similarly in 

Chapter 4, worry about what the doctor might find was a more frequently endorsed 

barrier to prompt symptom presentation by smokers, especially low SEP smokers.  

Therefore, what may be more crucial to explaining disparities in uptake is how smokers 

feel about their perceived risk, making affective components of smokers’ risk 

perceptions a worthy avenue for future research to explore.   

While smokers were more likely to report worry about lung cancer, there was mixed 

evidence regarding whether smokers perceived screening as an opportunity to reduce 

their worry.  In the population-based survey reported in Chapter 5, there was no 

association between anticipated reassurance and smoking status.  However, for the 

survey carried out with a lower SEP sample, smokers less frequently thought a clear 

LDCT scan would stop them worrying about lung cancer than non-smokers.  Previous 

research has shown smokers are less likely to see breast cancer screening as 

reassuring (Messina et al., 2002), or perceive cervical cancer screening as an 
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opportunity to exercise control over one’s health (Marteau et al., 2002).  Furthermore, 

there is evidence that perceptions of control over health more generally are lower 

among low SEP communities (Wardle & Steptoe, 2003), which might explain the 

discrepancy in findings between the population and low SEP samples.  Indeed, 

reassurance was proposed by interviewees in Chapter 7 to be a benefit of lung cancer 

screening.  Therefore, a higher perceived chance of reassurance and control from lung 

cancer screening might help to explain why former smokers are more likely to attend.  

This more optimistic outlook may stem from the fact that they no longer smoke.  

Indeed, there was preliminary evidence from the reported studies that smokers who 

perceived their chances of successfully quitting as low, were more negative about lung 

cancer screening, and less likely to opt for the LDCT screening test at the lung health 

check appointment.  Future research should investigate how perceptions of control, 

reassurance and experiences of addiction might affect lower SEP smokers’ 

engagement with lung cancer screening. 

Related to this, smoking-related risk of lung cancer appeared to be interpreted as 

something that contraindicates screening benefit and the effectiveness of treatment.  In 

Chapter 6, lower SEP smokers were more likely to believe they had smoked too long to 

be able to benefit from lung cancer screening than former smokers.  Similarly, a 

frequent perception among interviewees in Chapter 7 was that it is too late to benefit 

due to older age and irreversible smoking damage, and that lung cancer screening 

would be better suited to younger smokers who would be better able to withstand 

treatment.  This is consistent with the finding of a previous qualitative study of COPD 

patients who declined lung cancer screening due to the belief that they were too old to 

benefit (Patel et al., 2012).  Paradoxically though, these are the very factors that 

constitute the USPSTF criteria for determining screening eligibility as increased risk 

improves the risk-benefit ratio. Therefore, there appears to be an important mismatch 

between the scientific and lay understanding of screening eligibility and benefit.  Future 



 

254 
 

research should explore how perceived benefit is understood by high risk groups and 

develop messages that effectively communicate why risk improves benefit. 

An additional factor implicated in disparities in uptake was the perceived stigmatisation 

of smoking and lung cancer.  Stigma, guilt and self-blame were frequently reported by 

lower SEP smokers and former smokers interviewed for Chapter 7, who advised that 

screening communication should be careful not to single smokers out and that those 

delivering the screening service should be specially trained to ensure a non-

judgemental service.  Previous research has suggested perceived stigma deters help-

seeking for symptoms of lung cancer (Chatwin & Sanders, 2013; Tod et al., 2008) and 

is associated with increased distress among lung cancer screening participants (Plank 

et al., 2014).  Research is needed that tests strategies for reducing perceptions of 

stigma and any screening communication strategy should be reviewed by high risk 

groups to ensure the messages cannot be misinterpreted in this way. 

The studies reported in this thesis have identified various psychosocial and cognitive 

factors that have potential to help explain disparities in lung cancer screening.  

However, they are unlikely to operate in isolation and Leventhal’s Self-Regulation 

Model of illness cognition and behaviour, also known as the Common Sense Model 

(CSM: Leventhal et al., 2003), provides a useful theoretical framework for integrating 

these findings so as to hypothesise their impact on lung cancer screening participation.  

The CSM proposes that individuals form mental representations of illnesses which are 

comprised of five main components: identity (beliefs about the associated label, 

diagnosis and symptoms), cause (beliefs about the causal factors), timeline (beliefs 

about the length of illness, i.e. whether it is acute, chronic, recurrent etc), 

consequences (beliefs about the impact the illness would have on an individual 

physically, psychologically and socially), and control or cure (beliefs about how, and to 

what extent, the illness might be preventable, treatable, manageable or curable; see 

Figure 9.1).  According to the CSM, these representations of lung cancer influence an 

individual’s emotional response to their screening invitation, and the individual’s 
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appraisal of possible coping behaviours for their risk of lung cancer and their emotional 

response, influence their subsequent behaviour.  The CSM was originally developed to 

understand the interaction of affect and cognition in explaining non-adherence to 

medication in patients with chronic illness (Leventhal, Diefenbach, & Leventhal, 1992), 

for which it has been shown to have good predictive validity (Phillips, Leventhal, & 

Leventhal, 2012). A meta-analytic review of studies testing the CSM found that the 

illness representation construct is associated with behavioural and emotional coping 

strategies in the predicted directions across diverse types of illness (Hagger & Orbell, 

2003).  Of particular relevance here, the CSM has also been applied to understanding 

individuals’ perceptions of their cancer risk and engagement with cancer control 

behaviours (Kelly et al., 2005). 

 

Figure 9.1 Self-Regulation Model 



 

256 
 

Applied to the present findings (see Figure 9.2), lower SEP smokers may be more 

likely to represent lung cancer as a disease caused by long-term smoking, that quickly 

kills, carries negative social consequences (i.e. is stigmatised), and is incurable, with 

treatment options that only prolong life and have adverse side effects.  Willingness to 

participate in lung cancer screening may therefore be compromised by a 

representation of lung cancer that renders detection of lung cancer as invariably 

negative, regardless of stage, thereby negating screening benefit.  Furthermore, the 

perception that screening only stands to benefit those who are younger and have a 

shorter smoking history is contrary to screening eligibility.  Added to this, smokers’ 

increased worry about lung cancer and fear of diagnosis suggests that the 

representation of the emotional reaction to the illness could also be negative. Thus if 

screening is not seen as a viable method of either exercising control over lung cancer 

or levels of worry, then avoidant strategies may be used.  This may especially be the 

case if the chances of quitting smoking are perceived as low, because this could further 

reduce perceptions of benefit from screening and control over lung cancer mortality.  

Crucially, the CSM posits that any incoherence between illness representations and the 

relevant protection behaviour undermines motivation to engage with that behaviour.  

Therefore, if this model of screening benefit could be improved through effective 

screening communication, perhaps participation among the high risk would increase.  

However, it is important to note that this description and the corresponding example 

presented in Figure 9.2 are of course just one speculative example of how different 

psychosocial and cognitive factors could interact, and is intended to be illustrative 

rather than generalisable.   
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Figure 9.2 Self-Regulation Model applied to one example of low SEP smokers’ lower engagement with lung cancer screening 
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Control/cure: Already at high 
risk, treatment ineffective  
Consequences: Anxiety, stigma, 
death 

Representation of emotional 
reaction 
Fear/worry 
Guilt, self-blame and regret 

Coping behaviour for illness 
control 
Screening participation 
Smoking cessation 

Coping behaviour for 
emotion control 
Avoid behaviours with 
prospect of diagnosis 

Appraisal of coping outcomes 
Low perceived benefit of screening 
due to age and irreversible 
smoking damage 
Screening will not offer 
reassurance 
Low perceived chances of quitting 
Smoking cessation will not lower 
risk 

Appraisal of coping outcomes 
Relief/minimisation of emotional 
reactions 



 

258 
 

9.1.4 Can engagement with an offer of lung cancer screening be improved, 

particularly among low SEP smokers, using targeted lung cancer 

screening invitation materials? 

There was inadequate statistical power to answer this question because the 

randomised controlled trial of lung cancer screening reported in Chapter 8 was mid-

recruitment.  However, on the basis of the preliminary findings, the targeted 

intervention screening materials designed for this thesis may prove ineffective at 

increasing uptake overall or reducing socioeconomic and smoking-related inequalities 

in lung cancer screening participation.  It is difficult to know why these materials may 

fail in their aim as any one, or all messages within the materials, could have been 

ineffective or detrimental; compromising the effect.  It therefore should not be 

concluded that uptake cannot be improved through written intervention, but rather that 

these materials were ineffective.  That being said, it is perhaps a symptom of the 

inherent challenge of changing behaviour through written communication only (Wardle 

et al., 2016); perhaps especially when targeting socioeconomic inequalities because 

written information may be a less appropriate channel of communication for individuals 

with lower levels of literacy (von Wagner, Semmler, Good, & Wardle, 2009b).  Any 

public health intervention needs to be cost-effective and feasible for delivery on a 

national scale should a screening programme be introduced, but the deep-rooted 

fatalistic perceptions of lung cancer reported in this thesis suggest that a more intense 

engagement strategy through different interpersonal communication channels may be 

necessary.    

The potential impact and translation to practice of any individual-level, patient-directed 

behavioural intervention is likely to always be constrained by wider social, 

organisational and societal influences and ideally, a multi-level systems approach is 

needed (Taplin et al., 2012).  This might include an assessment of the information 

needs and attitudes of healthcare professionals, to inform the development of 

interventions to ensure they too are appropriately supported.  For example, in 
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discussing lung cancer risk and screening with high risk patients, and understanding 

the psychosocial barriers to participation, so that they feel able to elicit, challenge and 

support these in their conversations with patients.  Interventions that improve 

understanding of the physiological mechanisms of nicotine dependence may also help 

establish a supportive doctor-patient relationship that avoids blame and is sensitive to 

the stigmatisation perceived by some smokers.  Furthermore, it is important to note that 

socioeconomic and smoking-related disparities in uptake are not a novel issue or one 

unique to lung cancer screening, but a pervasive and significant challenge across 

cancer screening programmes (Byrne et al., 2010; von Wagner et al., 2011a) and 

health services (Beckie & Beckstead, 2010; Dalton et al., 2011; Hayton et al., 2013; 

Kannan & Veazie, 2014).  Lung cancer screening may therefore provide an important 

opportunity to learn how to improve smokers’ engagement with health care services 

more widely and has potential to generate renewed and sustained interest in this issue.  

However, it will be important to ensure that health care professionals are sufficiently 

motivated to tackle these issues given the multitude of other demands on their 

resources and time.  They too may need convincing of the merits of screening for older, 

long-term smokers, as there is some evidence to suggest some health care 

professionals might be less likely to offer stop smoking support to older (aged >65 

years) patients (Maguire et al., 2000).   

In addition to this, intervening at the wider healthcare system level to ensure that the 

screening pathway and follow-up are organised in a way that optimises patient 

experience might be important.  This could help to ensure that word-of-mouth within 

high risk communities promotes a positive experience, and may improve repeat uptake 

of future screening invitations; important given that the mortality benefit is dependent 

on regular screening.  Added to this, and at a broader level, intervening to change 

societal perceptions of lung cancer could motivate smokers to engage with early 

detection and other health care services.  In an ideal world, this might be achieved 

through media campaigns that report positive stories of early detection and survival 
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and reduce the stigmatisation of smoking-related risk, perhaps by challenging the 

individual choice rationale perpetuated by the tobacco industry. 

In addition to whether uptake can be improved, it is important to address the ethical 

question of whether uptake of cancer screening should be promoted by public health 

organisations like the NHS.  The debate around cancer screening is highly polarised, 

and some have argued that screening is one of the culprits responsible for 

‘overmedicalisation’ (Brodersen, Schwartz, & Woloshin, 2014; Moynihan, Doust, & 

Henry, 2012).  This refers to the notion that too much medicine is causing harm to the 

‘healthy’ wider public and the British Medical Journal has fore-fronted a ‘too much 

medicine’ campaign (Moynihan et al., 2013) to better understand this.  For cancer 

screening, this predominantly concerns the prevalence of overdiagnosis where 

asymptomatic individuals are diagnosed with cancers during screening and have 

treatment when the cancer would not have caused them harm in their lifetime.  Another 

issue with the promotion of cancer screening is the extent to which it undermines 

individual autonomy and compromises informed decision-making.  Strategies such as 

GP endorsement have potential to coerce patients into having screening or lead 

patients to become overly reliant on their recommendation, investing less effort in 

considering their choice.  On the other hand, it could be unethical to not promote an 

intervention shown to have mortality benefit, or to leave the decision about complex 

benefits and risks solely in the hands of the lay individual.  Indeed, placing too much 

onus on the individual runs the risk of alienating low literacy groups who may have 

lower confidence navigating medical systems (von Wagner, Good, Whitaker, & Wardle, 

2011b), thereby exacerbating health inequalities.  Furthermore, research suggests that 

the UK public would like an expert recommendation to accompany their screening offer 

(Waller et al., 2012).  Of course, strategies that solely aim to persuade the individual to 

be screened would be unethical for lung cancer screening because of the risks 

involved.  However, strategies aiming to engage individuals in giving screening serious 

consideration, as was the approach of the intervention developed for this thesis, could 
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be appropriate if they are proven to be effective in their end goal of reducing 

uninformed non-participation (e.g. due to fear or misperceptions about survival) and 

increasing informed uptake.  This fits with the ‘consider an offer’ approach to screening 

communication advocated by Entwhistle and colleagues (2008), which recommends 

screening but encourages information seeking and evaluation of the message source. 

 

9.2 Limitations 

9.2.1 Single-item, cross-sectional measures 

Single-item measures of beliefs and other psychosocial variables were used 

throughout this thesis rather than multiple item scales.  For the population-based 

surveys, this was a pragmatic decision.  The items were included alongside measures 

for other studies, therefore participant burden and cost had to be prioritised.  For the 

exploratory questionnaire study (Chapter 6), the aim was to include a diverse range of 

items in order to identify factors that might potentially be important in explaining lung 

cancer screening participation, which could then be quantified by future research. 

Nevertheless, the use of single-item measures weakens the psychometric design of the 

studies.  Attitudes and psychosocial variables such as worry are complex, 

multidimensional constructs, and individual items capture only discrete elements of 

these constructs, thereby reducing construct validity.  For example, Chapter 6 

measured frequency of worry about risk of lung cancer but conceptually, worry about 

lung cancer risk would include other dimensions such as intensity or intrusiveness.  

Single-item measures tend also to be less reliable than multiple item scales because 

measurement error can be reduced when the scores of multiple items are summed. 

Furthermore, the cross-sectional design of the studies means that no conclusions can 

be drawn regarding the temporal stability of any of the beliefs or psychosocial variables 

measured.  Causality can also not be inferred.  The data simply show that these 

psychosocial and cognitive factors are associated with smoking status and screening 
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intentions, and although implicated by lower SEP smokers and ex-smokers in non-

participation, there is no evidence to surmise that they actually are.   

9.2.2 Interviewer effects and social desirability 

Interpersonal methods of survey and interview data collection (e.g. telephone and face-

to-face) were predominantly used across the different studies.  The exceptions were 

the self-complete paper-based questionnaires, although assistance with completing the 

questionnaire for Study 3 was given when participants requested this.  It is well-

documented that the researcher’s involvement in these methods can introduce social 

desirability bias.  This is defined as the tendency for participants to respond to 

questions in a way that they believe presents a favourable social image to the 

researcher or provides the answers that they believe the researcher would like them to.  

This bias is a widespread issue across the behavioural and social sciences for the 

reliability of self-reported data. 

Studies of health behaviour may be especially susceptible to social desirability bias 

because of the positive social evaluations attributed to illness prevention and health 

promotion behaviours.  Cancer screening is no exception, with evidence that it can be 

over reported (Rauscher, Johnson, Young, & Walk, 2008).  Universally high screening 

intentions were observed compared with the low uptake of lung cancer screening 

observed in trials (e.g. McRonald et al., 2014)) and the 55% uptake rate observed so 

far in the demonstration screening pilot.  While some of this gap is likely to be due to 

the influence of psychosocial or practical barriers to screening behaviour, social 

desirability bias may also have played a part in increasing intentions.  In the same way, 

it is also possible that participants reporting of positive and negative beliefs about lung 

cancer and early detection were affected.  For example, by underreporting worry so as 

not to be perceived as someone who worries, or by over reporting worry as a means of 

showing they are invested in the screening test.  The latter case was observed 

anecdotally in the conduct of one of the studies for this thesis, when an individual 
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commented that they did not want their low worry to be perceived as them “not caring” 

enough about the lung cancer screening test. 

9.2.3 Validity of the lung cancer screening intention data 

Linked to the issue of social desirability, intentions are a notoriously unreliable predictor 

of behaviour (Sheeran, 2002) and the intention data reported in Chapter 5 cannot be 

used to infer screening uptake.  This is a difficult problem to overcome for future 

research investigating screening attendance in the absence of a behavioural outcome.  

One study attempted to reduce over reporting of cancer screening behaviour by 

experimentally manipulating measures of intention.  For example, they first asked 

about barriers to screening and exceptional circumstances where the participant may 

not take part, based on the premise that these might reduce the effect of social 

desirability by excusing non-participation (Johnson, O’Rourke, Burris, & Warnecke, 

2005).  However, they found no effect and suggested that social desirability could be 

more to do with unconscious processes of self-deception rather than consciously 

changing responses (Johnson et al., 2005).  Alternatively, this could suggest that social 

desirability is not the root cause of over reporting.  Two studies measuring over 

reporting of colorectal cancer screening behaviour have found no association with 

social desirability (Matthews, Nattinger, & Anderson, 2005; Vernon et al., 2012).  

Indeed, intentions may be undermined by a multitude of different factors including non-

intentional (e.g. forgetting and procrastination), low confidence in the ability to carry out 

the behaviour, changes in beliefs or attitudes during the interval preceding the 

behaviour, practical obstacles (e.g. time or travel), or social pressures and 

responsibilities.  It is unlikely then, that intentions will ever be a highly reliable predictor 

of behaviour, but it may be possible to measure strength of intentions and treat 

intention as a continuous rather than dichotomous variable.  Perhaps stronger 

intentions are more resistant to environmental constraints and facilitate planning and 

problem-solving.  Future research could develop and test measures of intentions to see 

if strength can firstly be discriminated and secondly has any predictive validity for 



 

264 
 

behaviour.  These may be a useful tool for advancing the study of cancer screening 

participation more widely, as conducting studies with behavioural outcomes is not 

always possible or feasible. 

9.2.4 Measurement of socioeconomic position 

The measurement of socioeconomic position (SEP) was central to the aims of this 

thesis.  Across the various studies, SEP measures comprised either an area-based 

measure of deprivation (the Index of Multiple Deprivation or IMD) or highest level of 

education as an individual-level marker, or both wherever possible.  The IMD is an 

English area-level measure of relative deprivation converted from postcodes, and 

based on seven domains: income, education, health and disability, crime, housing and 

living environment (Department for Communities and Local Government, 2011).  IMD 

scores are matched to small geographical areas which are of approximately equal 

population sizes (1000-1500) called Lower Layer Super Output Areas (LSOAs), and 

then ranked.  The IMD is therefore a useful tool for comparing relative deprivation 

nationally and is widely used, meaning that the findings of these studies can be related 

to other research using this index.  The studies reported in this thesis used the 2010 

index as this was the latest version available at the time, and the majority of indicators 

for this were based on 2008 data.  Therefore, the measure may be outdated, especially 

for areas with transient and changing populations.  It may also be a less reliable 

measure in London because of the diversity of the population even within a single 

LSOA.   

The other SEP measure used was highest level of education, as an individual-level 

marker.  Where possible, education was used in conjunction with IMD, and there is 

research to suggest that combining education with an area-based measure of 

deprivation is the most reliable way to measure SEP when studying health inequalities 

within older adult samples (Grundy, 2001).  The age range of participants included 

adults who were in retirement, and as the other two most commonly used individual-

level markers of SEP (occupation and income) are linked to employment, these were 
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considered less valid than education for this population.  However, education is less 

able to discriminate lower SEP among older adults within the cohort studied here 

because a larger proportion left school without qualifications, compared with younger 

adults (Grundy, 2001).  Furthermore, while associated with the other individual-level 

measures of SEP, it is distinct, and it cannot be assumed that the findings of these 

studies would be replicated if other measures of SEP were used. 

9.2.5 Multi-factorial behavioural interventions 

The intervention invitation materials were designed to address multiple factors thought 

to affect engagement with lung cancer screening.  Therefore, the effect of individual 

manipulations and messages on the primary outcome cannot be evaluated, regardless 

of the final result.  For example, the result could be due to a single factor, or a 

combination of some or all factors.  Alternatively, some factors could be limiting the 

effectiveness of the materials (i.e. they would be even more effective if it were 

removed).  Factorial trial designs are used to test multiple versions of multi-factorial 

interventions that include a staged combination of different factors, allowing the effects 

of each to be evaluated individually.  However, the sample size needed to test a multi-

factorial intervention increases with each additional factor and it was not feasible to 

increase the sample size for this trial due to pragmatic factors such as the costs 

associated with screening and the trial funding timeline.  Furthermore, it is unlikely that 

any one small manipulation to written materials would have a large enough effect to be 

detected, or indeed to be clinically meaningful, and therefore that the necessary 

increase in funding would be justified.  Therefore, it seemed appropriate to test an 

overall approach, and include as many factors thought to be effective as was feasible. 
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9.3 Implications for future research, policy and practice 

9.3.1 Avenues for further research 

The findings and limitations of the work reported in this thesis point towards several 

different avenues for further research.  First, there is a need to quantify the results of 

the attitudinal studies carried out with lower SEP samples to determine their prevalence 

in larger population-representative samples that allow for comparison by SEP.  To do 

this, validated and comprehensive measures of the potential psychosocial and 

attitudinal barriers to lung cancer screening are needed, and the first such measure 

was very recently published in the US (Carter-Harris et al., 2016).  Based on this work, 

path analyses could be used to explore the relationship between these factors and lung 

cancer screening intentions to understand how they might interact to explain screening 

behaviour.  In particular, this area of work might be advanced by an improved 

understanding of attitudes towards lung cancer treatment; specifically, surgical 

resection.  Negative views toward, and low acceptability of, lung cancer treatment was 

a recurring theme among high risk groups and something that predicted lower 

intentions to be screened in Chapter 5.  Work is needed that investigates perceptions 

of low treatment efficacy for lung cancer and understands the concerns that high risk 

groups have about surgery.  On this basis it may be possible to develop a lay 

explanation for early stage detection and treatment that challenges misperceptions, 

minimises anxiety and improves engagement with a screening offer. 

The work reported in this thesis, and existing literature, consistently shows that 

smoking status is associated with more negative attitudes towards screening and lower 

uptake.  To date, smoking statuses have been treated as discrete categories, but 

smokers are not a homogenous group.  While they are less likely to take part in 

screening, there is variation in both their screening and smoking behaviour.  Therefore, 

to further develop understanding of smoking-related disparities in lung cancer 

screening participation, there is a need to examine the role of variance between 

smokers while adjusting for SEP given its association with nicotine dependence 
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(Siahpush, McNeill, Borland, et al., 2006).  There was preliminary evidence from the 

studies reported in this thesis that perceived chances of quitting and nicotine 

dependence could be important, and that lower SEP smokers tend to perceive their 

chances of quitting as low.  If shown to be important, research could test the effect of 

strategies aimed at improving quit self-efficacy on engagement with lung cancer 

screening, which could potentially be translated to the approach of health services 

more widely.  In addition, smokers’ experiences of their addiction and smoking 

cessation attempts, as well as factors associated with increased risk such as family 

history and respiratory illness, might be worthy of future investigation. 

Another important direction for future research concerns the communication of risk of 

lung cancer.  Using risk-based criteria to determine eligibility for screening may 

necessitate a discussion around personal risk of lung cancer, but this is far from 

straightforward and individuals may respond differently.  It will be important to 

understand the psychosocial conditions under which high perceived risk facilitates 

engagement with a lung cancer screening offer because the data from this thesis and 

previous work (Ali et al., 2015), have suggested that adverse affective responses to 

risk could lead to avoidance.  Indeed, negative affective responses to risk have been 

shown to adversely affect processing of risk information (Peters, McCaul, Stefanek, & 

Nelson, 2006), and so could also be detrimental to informed decision-making.  An 

understanding of the predictors and origins of these responses (e.g. fatalism about 

survival or self-blame for smoking) could help to inform strategies that reduce avoidant 

or defensive coping behaviours, and motivate positive behaviour change.  Self-

affirmation, the process of reflecting on personal values to preserve self-integrity, could 

be one such strategy.  Research has shown this to reduce defensive responses to 

threatening risk information among lower SEP smokers (Armitage, Harris, Hepton, & 

Napper, 2008; Harris & Epton, 2009) and this could be tested experimentally, as a 

strategy for engaging high risk smokers with an offer of lung cancer screening.   
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Based on the preliminary interim analyses of the trial reported in Chapter 8, the written 

intervention developed for this thesis could prove ineffective at reducing either the 

socioeconomic gradient or smoking-related disparities in lung cancer screening 

participation.  Therefore, further research is urgently needed that tests other 

interventions designed to improve engagement among high risk groups, or the 

introduction of screening runs the risk of exacerbating inequalities in lung cancer 

mortality.  However, there is perhaps a need to first carry out foundational and even 

experimental work, to establish the effectiveness of different messages with high risk 

groups.  Furthermore, a ‘one size fits all’ approach is extremely challenging given that 

the characteristics of recipients cannot be measured prior to invitation, but a stepped 

approach in the type and channel of intervention may be feasible for non-responders.  

For example, other more resource-intensive communication channels (e.g. telephone) 

could be tested at the reminder stage of invitation for those who do not engage with 

written communication.  It will be important to evaluate the acceptability of these more 

intensive approaches in addition to their effectiveness.  However, because the public 

profile of lung cancer does appear to be overwhelmingly (albeit understandably) 

negative, individual-level interventions may need to be supported by evidence-based 

local or wider media campaigns to have any measurable impact on public opinion. 

Finally, there is a need to develop effective and evidence-based information resources 

for patients and health professionals in the UK that facilitate communication of the risks 

of lung cancer screening and support informed decision-making.  Many decision aids 

have, and are being, developed in the US (e.g. Lau et al., 2015; Volk et al., 2014) 

because the USPSTF includes a recommendation for shared decision-making (Moyer, 

2014).  This could also involve the development of information films or mobile 

technologies and devices (e.g. smart phone applications), that tailor the content and 

delivery of information and perhaps allow for interactive communication with health 

care professionals.  While access to these technologies is improving, disparities in 

access by age and lower SEP would be an important consideration.  However, as yet 
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there are no measures of informed decision-making specific to lung cancer screening, 

and no consensus on what exactly constitutes an informed decision, or work with 

patients that establishes their preferences.  More innovative strategies for gauging 

consensus on the broader information needs and perspectives of the eligible lung 

cancer screening target group might provide important insight.   Community or citizens’ 

juries may provide one potential method.  These are collections of lay individuals to 

whom detailed information on risks and benefits is presented across several days by 

experts, who then discuss and deliberate over the available evidence.  Studies in 

breast (Paul, Nicholls, Priest, & McGee, 2008) and prostate (Mosconi, Colombo, 

Satolli, & Carzaniga, 2016; Thomas et al., 2014) cancer screening, have demonstrated 

the feasibility of this method for eliciting an informed consensus on cancer screening 

policy and the same could be achieved for policies around information provision and 

assessment.  Given the voluntary nature of these juries, careful attention will need to 

be paid to recruitment, to ensure participants are representative of the target group. 

9.3.2 Implications for policy and practice 

The findings of this thesis point to several recommendations for the design of lung 

cancer screening communication.  From a pragmatic stance, the use of a three stage 

invitation method (i.e. pre-invitation, invitation and reminder re-invitation) and provision 

of pre-scheduled appointments and travel information is likely to improve uptake over 

that observed previously in trials of screening.  The involvement of primary care in both 

the identification and invitation of eligible patients (including GP endorsement) is also 

recommended as this may not only improve uptake, but provide an avenue for 

additional support and counselling for high risk patients with lower levels of literacy.  

This includes communicating the complex risks of screening, supporting patients who 

are anxious during the follow-up of abnormal findings, and assisting and arranging 

specialist stop smoking support.  The involvement of primary care in engagement, 

information provision and support is likely to become increasingly important across all 

cancer screening programmes as greater emphasis is placed on informed choice and 
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as all programmes potentially move towards a risk-stratified approach.  Indeed, this is 

part of a wider expansion of primary care’s role in the cancer control agenda across the 

pathway from prevention to survivorship (Rubin et al., 2015).  For example and with 

regards to prevention, GP recommendations and endorsement have the potential to 

not only improve screening uptake, but to motivate positive behaviour change including 

smoking cessation (Aveyard, Begh, Parsons, & West, 2012), reduced alcohol 

consumption (Kaner et al., 2009), weight loss (Jackson, Wardle, Johnson, Finer, & 

Beeken, 2013), and increased physical activity (Orrow, Kinmonth, Sanderson, & 

Sutton, 2012).   

The results of this thesis also suggest that other channels of communication besides 

written information may be needed to engage those who do not respond to their first 

invitation.  However, regardless of the channel, any future screening communication or 

engagement strategies should be carefully designed to ensure they address fatalistic 

beliefs about lung cancer, offer appropriate support for patients who are highly anxious 

about their risk of lung cancer and the outcome of screening, and are mindful not to 

implicate blame.  There is a need to develop and test messages with the high risk 

group that communicate the benefits of early detection and treatment in a way that is 

meaningful and convincing against the predominant experience of lung cancer as a 

fatal disease.  Given the low levels of quit confidence observed, screening may also 

present health professionals with the opportunity to offer more intensive and tailored 

assistance to a group who have been unable to succeed at quitting so far.  It is 

essential that any lung cancer screening programme carefully plans the offer of 

evidence-based smoking cessation support. 

Careful attention also needs to be paid to the communication of the eligibility criteria for 

lung cancer screening given the evidence for perceived stigmatisation of smoking, 

never smokers’ concern about their risk of lung cancer in low SEP communities, and 

the low public acceptability of age thresholds attached to existing screening 

programmes for other cancer types.  Recognition of a previously high smoking 
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prevalence among the current older adult cohort and a more sympathetic approach to 

the difficulties overcoming nicotine addiction may make for a more empowering 

relationship between current smokers and health services more broadly, and perhaps 

blame could be shifted to the tobacco industry responsible whenever possible.  Another 

reason why it is important to communicate the eligibility criteria effectively is because 

there appears to be a mismatch between the lay and expert models of benefit from 

lung cancer screening.  Long-term smokers appear to perceive older age and a 

significant smoking history to contraindicate benefit whereas these are paradoxically 

two of the risk factors that determine eligibility and an increased chance of benefit.  The 

salience of lung cancer screening for older long-term smokers should be emphasised 

to ensure this perception does not reduce engagement among those at high risk. 

Achieving informed decision-making presents a real challenge to the wider cancer 

screening community and strategies should be given equal weight to efforts to improve 

engagement with high risk groups.  While not an aim of this thesis, it was apparent that 

despite detailed information resources and support from a research nurse, the 

objective knowledge scores of participants in lung cancer screening were low.  There is 

a need to better understand the effectiveness of information resources at different 

stages of the invitation and screening process, in order to determine when information 

might best be communicated.  It seems that information leaflets accompanying the 

screening invitation will be necessary but inadequate regardless of the detail.  Decision 

aids and resources will need to be carefully designed and evaluated, and novel 

strategies should be tested as discussed in the previous section, but these should not 

act as substitutes for the opportunity to discuss risks and benefits with a health care 

professional.   
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9.4 Conclusions 

There appears to be near-universal agreement that screening for lung cancer is a 

‘good thing’ in principle and that the introduction of a national programme would be 

acceptable.  However, while intentions to be screened were high regardless of smoking 

status, just over half of eligible adults actually attended a pre-scheduled lung health 

check appointment when invited as part of a randomised demonstration pilot trial of 

screening, and the smoking-related disparities observed in previous trials persisted.   

Potential psychosocial and cognitive factors were identified that could undermine 

intentions to take part in lung cancer screening, and help to explain socioeconomic and 

smoking-related inequalities in participation.  Compared with non-smokers, fatalistic 

perceptions of lung cancer survival and low confidence in treatment were more 

commonly reported by lower SEP smokers, who appeared to be frequently anxious 

about their high risk of lung cancer and be less likely to see screening as a reassuring 

prospect.  Findings suggested this may be due to their expectation of a positive result 

at screening and the perception that a significant smoking history contraindicates 

benefit from early detection as it has already caused irreparable damage to a vital and 

therefore untreatable organ.  Negative experiences and circumstances within lower 

SEP communities and long-term smokers’ low confidence in their ability to quit 

appeared to exacerbate negative views of lung cancer and pessimistic views of 

personal benefit.   

On this basis, targeted intervention invitation materials were designed to minimise 

fatalism, fear and stigma around lung cancer and tested with high risk adults using a 

randomised controlled trial design.  Early interim analyses showed they did not improve 

uptake overall or by smoking status, compared with control invitation materials.  Overall 

though, levels of uptake were higher than those of previous lung cancer screening trials 

and colorectal cancer screening participation in the same London borough from which 

patients were invited.  Therefore, the same stages of invitation and strategies common 

across both invitation types may prove effective if translated in the event of a national 
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screening programme.  In particular, there appears that there would be benefit in 

involving primary care in the identification, communication and offer of screening. 

This thesis has advanced understanding of the factors that may explain inequalities in 

lung cancer screening participation and begun to establish criteria for screening 

communication.  However, the development of interventions effective at improving 

engagement with lung cancer screening among the high risk remains a significant 

challenge for behavioural science, as does ensuring that uptake is informed.   
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APPENDICES 

Appendix 1: Publication of Study 1 
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Appendix 2: TNS CAPI questionnaire (Study 2, relevant 

questions only) 

Q5 : F1: ALL ADULTS IN ENGLAND AGED 50-70 Single coded 

SHOW SCREEN - SINGLE CODE 
 
Q5. Do you smoke at all these days, either cigarettes (including hand-rolled ones), pipes or 
cigars? 

1 Yes 
2 No 
3 Refused (button) 

 

Q6 : F2: ALL NON-SMOKERS Single coded 

SHOW SCREEN - SINGLE CODE 
 
Q6. Have you ever regularly smoked cigarettes (including hand-rolled ones), pipes or cigars? 

1 Yes 
2 No 
3 Refused (button) 

 

Q7 : F3: ALL SMOKERS Single coded 

SHOW SCREEN - SINGLE CODE 
 
Q7. If you decided to give up smoking for good in the next 6 months, how high would you 
rate your chances of success? 

1 Extremely high 
2 Very high 
3 Quite high 
4 Not very high 
5 Low 
6 Very low 
7 Don't Know (button) 
8 Refused (button) 
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The next set of questions are related to your health. 
 You can choose to answer them or tap Refuse at the questions you do not wish to answer. 
  
TAP OK TO CONTINUE 

Q8 : F1: ALL ADULTS IN ENGLAND AGED 50-70 Single coded 

Q8. Have you ever been diagnosed with cancer? 
Please note that if you have been diagnosed with non-melanoma skin cancer, please answer 
'no'. 

1 Yes 
2 No 
3 Refused (button) 

 

Q9 : F4: ALL WHO HAVE BEEN DIAGNOSED WITH CANCER Multi coded 

Q9. Were you diagnosed with any of the following cancers? Please tick all that apply. 

1 Bowel cancer 
2 Lung cancer 
3 Breast cancer (WOMEN ONLY) 
4 Cervical cancer (WOMEN ONLY) 
5 Prostate cancer (MEN ONLY) 
6 Other cancer 
7 Refused (button) 

 

Q10 : F1: ALL ADULTS IN ENGLAND AGED 50-70 Single coded 

Q10. Have any friends or family members that are close to you ever been diagnosed with 
cancer? 

1 Yes 
2 No 
3 Don't Know (button) 
4 Refused (button) 

 

 

 

 

 

 

 

 

 

 

 

T6 : F1: ALL ADULTS IN ENGLAND AGED 50-70  
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Q14 : F18: ALL ADULTS IN ENGLAND AGED 50-70 WHO 
HAVE NOT BEEN DIAGNOSED WITH CANCER 

Matrix 

Q14. Thinking about the different types of cancer now, how much do you agree or disagree 
that.......  
 
(INSERT STATEMENT) 

 Strongly 
disagree 

Tend to 
disagree 

Tend to 
agree 

Strongly 
agree  

Don't Know 
(button) 

Refused 
(button) 

A diagnosis of 

breast cancer is a 

death sentence? 

      

A diagnosis of 
bowel cancer is a 
death sentence? 

      

A diagnosis of 
cervical cancer is a 
death sentence? 

      

A diagnosis of lung 
cancer is a death 

sentence? 

      

A diagnosis of 
prostate cancer is a 

death sentence? 

      

 

T15 : F19:  ALL WHO HAVE NOT BEEN DIAGNOSED WITH 
LUNG CANCER 

Text 

A new screening test is being developed to find lung cancer at an early stage. It would use a 

type of x-ray called a chest CT scan which would be taken in hospital. The scan takes 
pictures of the lungs which are then checked for the early signs of lung cancer. 

 

 

Q44. Do you think that lung cancer screening is a good idea?  

 

 

 

 

Q44 : F19:  ALL WHO HAVE NOT BEEN DIAGNOSED WITH 

LUNG CANCER 
Single coded 

2 Yes 
3 No 
4 Don't Know (button) 
5 Refused (button) 
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Q45. If you were invited to have a lung cancer screening test as part of an NHS screening 
programme, would you take up the offer? 

1 No, definitely not 
2 No, probably not 
3 Yes, probably 
4 Yes, definitely 
5 Not sure 
6 Refused (button) 

 

Q46 : F19:  ALL WHO HAVE NOT BEEN DIAGNOSED WITH 
LUNG CANCER 

Single coded 

Q46. If your GP recommended you do the lung cancer screening test, would you take up the 
offer? 

1 No, definitely not 
2 No, probably not 
3 Yes, probably 
4 Yes, definitely 
5 Not sure 
6 Refused (button) 

 

Q47 : F19:  ALL WHO HAVE NOT BEEN DIAGNOSED WITH 
LUNG CANCER 

Single coded 

Q47. Now imagine that you are sent a lung cancer screening appointment for next month. 

How likely is it that you would go to have the test? 

1 Very unlikely 
2 Unlikely 
3 Likely 
4 Very likely 
5 Not sure 
6 Refused (button) 

 

 

 

 

 

 

 

 

 

 

 

 

Q45 : F19:  ALL WHO HAVE NOT BEEN DIAGNOSED WITH 

LUNG CANCER 
Single coded 
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Q48. If lung cancer is detected early, what do you think the person’s chance of 
surviving is? 

 

Q49 : F19:  ALL WHO HAVE NOT BEEN DIAGNOSED WITH 

LUNG CANCER 
Single coded 

Q49. How often do you worry about your chance of getting lung cancer? 
  

1 Never 
2 Occasionally 
3 Sometimes 
4 Often 
5 Very often 
6 Don't Know (button) 
7 Refused (button) 

 

Q50 : F20:  ALL WHO HAVE NOT BEEN DIAGNOSED WITH 
LUNG CANCER AND WORRY ABOUT CHANCES OF GETTING 
IT 

Single coded 

Q50. Would a clear CT scan reassure you? 

1 Yes 
2 No 
3 Don't know (button) 
4 Refused (button) 

 

 

 

 

 

 

 

 

 

 

 

Q48 : F19:  ALL WHO HAVE NOT BEEN DIAGNOSED WITH 
LUNG CANCER 

Single coded 

1 Good  
2 Fair 
3 Poor 
4 Don't Know (button) 
5 Refused (button) 
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Q51. If the screening test found that you had early stage lung cancer, would you want to 
have the recommended surgery? 

1 No, definitely not 
2 No, probably not 
3 Yes, probably 
4 Yes, definitely 
5 Don't know (button) 
6 Refused (button) 

 

Q52 : F19:  ALL WHO HAVE NOT BEEN DIAGNOSED WITH 

LUNG CANCER 
Single coded 

Q52. Do you think that offering lung cancer screening to smokers is a waste of money? 

1 Yes 
2 No 
3 Don't Know (button) 
4 Refused (button) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Q51 : F19:  ALL WHO HAVE NOT BEEN DIAGNOSED WITH 
LUNG CANCER 

Single coded 
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Appendix 3: Publication of Studies 3 and 4 
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Appendix 4: UCL Research Ethics Committee approval letter 

(Studies 3 and 4) 
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Appendix 5: Participant information sheet (Studies 3 and 4) 
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Appendix 6: Prize draw entry form (Studies 3 and 4) 
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Appendix 7: Questionnaire (Study 3) 
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Appendix 8: Interview schedule (Study 4) 
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Appendix 9: Publication of protocol for Study 5 
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Appendix 10: Participant information sheet (Study 5) 
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Appendix 11: Participant consent form (Study 5) 

 

 

 



 

353 
 

 

 

 

 



 

354 
 

Appendix 12: Briefing for intervention invitation approach 

(Study 5) 
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Appendix 13: Earlier draft of intervention invitation leaflet (Study 5) 
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Appendix 14: Invitation letter for control group (Study 5)  
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Appendix 15: Reminder letter for control group (Study 5) 
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Appendix 16: NHS Research Ethics Committee Approval Letter 

(Study 5) 
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Appendix 17: In-clinic Lung Health Check survey (Study 5) 
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