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Lay Abstract 

Lung cancer is the top cause of cancer in Canada. An estimated 30,000 people were diagnosed 

with lung cancer and 20,700 people died from lung cancer in 2022. Screening is being more 

widely used to find and treat lung cancer in earlier stages. There are some ethical questions to 

consider, like how to ensure that screening programs are fair and effective. This research focused 

on understanding what the ethical issues are and how they could be solved in health policy. 

Perspectives on ethical issues were collected and analyzed from the public and lung cancer 

screening leaders. The two major ethical issues were fair access to screening and stigma against 

people who currently smoke commercial tobacco. There was a lack of ethical guidance to 

address these issues in health policy. Ethical concepts about justice and individual choice, and 

ethics research with key communities, may help navigate ethical issues in health policy. 
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Abstract 

Background and aim: Lung cancer is the leading cause of cancer incidence and mortality in 

Canada. Population-based screening programs using low dose computed tomography are being 

more widely used. Screening reduces lung cancer mortality. It also introduces potential ethical 

issues that need to be elucidated to inform the ethical, equitable, and effective implementation of 

screening programs. This aim of this research was to begin developing an understanding of what 

the ethical issues are and how they are being, and should be, approached in health policy.   
  
Methods: Using empirical ethics inquiry, this research produced descriptive evidence via three 

independent studies: a systematic literature review and mixed methods integrative synthesis of 

public perspectives on screening benefits and harms, and two qualitative description studies 

about public and key informants’ ethical and social values on ethical issues in screening.   
  
Results: The major finding of this research was the preponderance of ethical issues located 

within health and social systems and structures, including equity of screening access, stigma 

against people who currently smoke commercial tobacco, commercialization of tobacco, and the 

need for increased investment in primary prevention of lung cancer. These ethical issues reflect 

the social, economic, and political determinants of lung cancer and the means available to reduce 

the burden of lung cancer in Canada, including but not limited to screening. In health policy, 

there was a lack of ethical frameworks or principles currently being used to address these ethical 

issues and the sometimes-conflicting perspectives found between the public and key informants.  
  
Discussion: Future empirical and normative research is needed to understand ethical and social 

values related to screening by populations with high lung cancer incidence and mortality, and to 

integrate empirical evidence with appropriate ethical theories to make recommendations for 

ethical, equitable, and effective population-based LDCT lung cancer screening policy in Canada. 
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Chapter 1: Introduction 

Lung cancer is the leading cause of cancer diagnoses and deaths in Canada.1 Approximately 70% 

of lung cancers are diagnosed at stages 3 or 42 when treatment effectiveness is limited, and net 

five-year survival is 15% or less.2 Lung cancer incidence rates show an inverse association with 

socioeconomic status.3,4 Lung cancer incidence rates are also elevated in some rural5 and certain, 

but not all, Indigenous5-10 populations. Elevated lung cancer mortality6 rates and lower survival5 

rates have also been reported in some of these populations, which  may be attributed in part to 

excess late-stage diagnoses.11  

Screening for lung cancer with low dose computed tomography (LDCT) aims to reduce 

lung cancer mortality by detecting lung cancer in stages I and II when there are more treatment 

options and improved treatment effectiveness compared to diagnoses made at stages III and IV.12 

To optimize the benefits to harms ratio associated with the use of LDCT, only individuals in a 

population who are determined to be at high risk of being diagnosed with lung cancer in a 

defined period are eligible for lung cancer screening.13,14 Eligibility, determined by risk 

prediction modeling, is an important distinction from most current population-based screening 

programs for breast,15 colorectal,16 and cervical17 cancers, which predominantly use age as the 

eligibility criterion. LDCT lung cancer screening programs using risk prediction modeling are 

being implemented more widely in Canadian jurisdictions.18 

LDCT lung cancer screening introduces potential ethical issues that are key to the 

effective and equitable implementation of screening programs. Ethical aspects occur at 

structural/systemic and individual levels, which demonstrate that lung cancer screening is 

simultaneously a public health and health care activity occurring within health policy.19,20 For 

instance, the inequitable distribution of lung cancer incidence and mortality and the use of risk 

prediction modeling to select individuals in a population for screening are predominantly public 

health ethics issues for lung cancer screening. The promotion of patient autonomy through 

processes of informed decision-making about lung cancer screening participation is primarily a 

health care ethics concern. However, there is little scholarship about the ethical aspects of lung 

cancer screening as they pertain to health policy21 and little knowledge about how public health 

and health care ethical issues are being, and should be, addressed in health policy. 

Health policy provides an interdisciplinary and socio-political location for ethical aspects 

of lung cancer screening to be elucidated, analyzed, and deliberated. Lung cancer screening 

ethical issues are situated in health policy because decisions about if and how to provide 

population-based lung cancer screening programs are made here. Policy decision-making about 

ethical issues, such as whether to create screening programs, who to prioritize for screening, and 

how to offer screening, involve moral judgments. Yet, there is little knowledge about what these 

moral judgments are, how they are made, by whom, and what the impacts of these moral 

judgments might be for society. Efforts to address this knowledge gap involve identifying what 

ethical concepts are engaged in policy decision-making, and how. It also requires attention to 

whether and how lung cancer screening programs are congruent with social values and needs.19  

The purpose of this research is to generate an understanding of the ethical dimensions of 

lung cancer screening in Canadian health policy informed by the symbiotic interaction of 

empirical and theoretical perspectives.22 The guiding questions for this research are:  

1. What are the ethical aspects of lung cancer screening? (Studies 2 and 3) 
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2. How are the ethical aspects currently being addressed in health policy (i.e., with 

what principles or moral judgments)? (Study 3) 

3. How do current social needs and values suggest how the ethical aspects should be 

addressed in health policy related to lung cancer screening? (Studies 1 and 2) 

 

Study 1 is a systematic literature review of public and patient perspectives on the benefits 

and harms of LDCT lung cancer screening. Study 2 is a qualitative description study of public, 

ethical and social values about LDCT lung cancer screening in Ontario. Study 3 is a qualitative 

description study about key informants’ views on the ethical aspects of LDCT lung cancer 

screening in Canadian jurisdictions.  

This research is grounded in the fields of health policy and ethics. It also engages 

strongly with the field of public health given the moral relevance and implications of inequitable 

population distribution of lung cancer incidence and mortality rates in Canada on lung cancer 

screening. 

This introductory chapter presents an overview of morally relevant facts about lung 

cancer screening in Canada that set the context for the research presented in subsequent chapters. 

This chapter begins with lung cancer: describing what it is and presenting a summary of lung 

cancer statistics in Canada, which provides an understanding of the magnitude of lung cancer, its 

population distribution, and inequities. An overview of lung cancer causes, risk factors, and 

burden is provided, followed by a summary of strategies to prevent lung cancer. 

The theory and practice of lung cancer screening are described next. This section 

explains how and why LDCT is used to screen for lung cancer, the lung cancer screening 

pathway, and Canadian national lung cancer screening guidelines. A summary of current lung 

cancer screening activities in Canada are presented.  

The final section addresses why lung cancer screening ethical aspects are relevant for 
health policy. Key normative questions raised by lung cancer screening in health policy are 

described with reference to what is known about the ethics of cancer screening, ongoing debates 

or knowledge gaps on the topic of lung cancer screening ethics, and how this dissertation seeks 

to contribute. The concepts of “ethics” and “social values” are distinguished here and will carry 

forward in the dissertation. Research questions, aims, and the empirical bioethics approach 

used to guide the conduct of the three studies in this doctoral thesis are described.  

 

1.1 Lung cancer 

Definition and classification 

Lung cancer is any malignant neoplasm originating in the bronchus or lung.23 24 Lung cancers are 

diverse in morphology, histology, and genetic characteristics. The World Health Organization 

recognizes epithelial tumors, lung neuroendocrine neoplasms, tumors of ectopic tissues, 

mesenchymal tumors specific to the lung, and hematolymphoid tumors and is placing increased 

emphasis on molecular pathology, including genetic testing, across all tumor types.25 Lung 

cancer is traditionally and still commonly classified as two major histological types: non-small 

cell lung cancer (NSCLC) and small cell lung cancer (SCLC).26,27 The three most commonly 

occurring histologic sub-types of NSCLC are adenocarcinoma, squamous cell carcinoma, and 

large cell carcinoma.26 In Canada, the Canadian Cancer Statistics Advisory Committee classifies 
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and reports on the following lung cancer histologic sub-types: adenocarcinoma; squamous cell 

carcinoma; large cell carcinoma; non-small cell lung cancer, not otherwise specified; small cell 

lung cancer; and unspecified.2  

Classification of lung cancer is important because lung cancer etiology, pathogenesis, 

diagnosis, treatment, and outcomes can differ by histological sub-types.28 For example, 

adenocarcinoma is the most diagnosed lung cancer histological sub-type in Canada, with a higher 

incidence rate in women compared to men.2 It is strongly associated with previous smoking, and 

it is also the most common type of lung cancer diagnosed in people who have never smoked, 

especially in women.29,30 Squamous cell carcinoma is more strongly associated with smoking 

than adenocarcinoma and large cell carcinoma in men.30 Approximately half of adenocarcinomas 

and one-third of squamous cell carcinomas in Canada are diagnosed at stage 4.2 

Adenocarcinomas arise from the bronchial glands with obvious mucous production. Squamous 

cell carcinoma is often found in squamous cells in the central part of the lung or left or right 

bronchus. While adenocarcinoma exhibits locoregional spread, squamous cell lung cancer can 

spread to multiple sites outside of the chest, such as the brain. Treatment varies with disease 

stage; in stage 1, surgical resection is preferred if possible, and in subsequent stages, 

chemotherapy, radiation, and palliation are considered. Lung adenocarcinoma is further 

classified into 4 types that have different outcomes upon resection. The prognosis for 

adenocarcinoma is worse than squamous cell carcinoma (except for stage 1 diagnosis). These 

two histological sub-types – adenocarcinoma and squamous cell carcinoma – illustrate how 

classification of lung cancer is consequential for treatment and prognosis.31,32 

 

National portrait of lung cancer in Canada 

Lung cancer is the leading cause of cancer diagnoses and deaths in Canada.1 Most cases are 

diagnosed at stage 4 in people who are older.. Often for these reasons, prognosis is poor: 

approximately eighty percent of people diagnosed with lung cancer will die within five years of 

their diagnosis. There are stark population divides, with markedly higher lung cancer incidence 

and death, and poorer survival, in low-income populations. Higher lung cancer incidence has 

been reported among some rural populations and higher incidence and mortality, and poorer 

survival, has been reported in certain, but not all, First Nations, Inuit, and Metis populations. 

Geographically, diagnosis and death rates from lung cancer are much higher in Nunavut 

compared to other Canadian jurisdictions. Adenocarcinoma is the most diagnosed histological 

sub-type of lung cancer in Canada, comprising almost half of lung cancer cases. Incidence and 

death rates in men have been declining since the year 1992; however, among women, incidence 

rates increased between 1992 and 2012 and mortality rates increased between 1992 and 2006. 

Each have since shown downward temporal trends.2  

Previous and current smoking continues to drive lung cancer diagnoses in Canada. Inuit 

in Nunavut have a particularly high prevalence of smoking33 with a historically young age of 

daily smoking initiation.33,34 This population has the highest lung cancer incidence and mortality 

rates in the country2, and at younger ages compared to the non-Inuit Canadian population.35 

Commercial tobacco smoking and exposure to second-hand commercial tobacco smoke is also 

concentrated in people of low socioeconomic status.36 Canadians in lower income quintiles have 

higher rates of lung cancer diagnosis, late-stage diagnosis, and death compared to people in 

higher income quintiles. For each stage of lung cancer diagnosis, there is a positive gradient 
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between income quintile and survival.2 The lung cancer statistics presented below provide further 

details about the distribution of lung cancer in Canada. While First Nations, Inuit, and Métis 

communities are important communities for lung cancer prevention, this research is not well 

positioned to make normative policy recommendations for these diverse groups. Statistics about 

lung cancer in First Nations, Inuit, and Métis presented in this chapter provide context for 

understanding lung cancer epidemiology in Canada.  

 

Canadian statistics 

The 2020 Canadian Cancer Statistics publication included a special report on lung cancer.2 This 

special report was the source for most data presented below.  

Incidence by sex, age, and region 

Lung cancer is the leading cause of cancer diagnoses in Canada. Approximately 30,000 people 

(15,000 men and 15,000 women) were expected to be diagnosed with cancer of the lung and 

bronchus in 2022, representing an age-standardized incidence rate of 58.7 per 100,000 (61.0 and 

57.2 per 100,000 in men and women, respectively, excluding Quebec). Lung cancer accounted 

for nearly 13% of all new cases of cancer diagnosed in 2022. For comparison, breast cancer 

diagnoses comprised approximately 12% of all new cancer cases in 2022, followed by prostate 

and colorectal cancer at just over 10% each.1  

Between the years 2012 and 2016 in Canada (excluding Quebec), the age-standardized 

incidence rate of lung cancer was 65.7 per 100,000 in men and women combined. The incidence 

rate was higher in men compared to women (72.7 versus 60.7 cases per 100,000). Incidence 

climbed with age, reaching a peak in people between the ages of 75 to 84 years (409.8 cases per 

100,000, both sexes combined). Men in this age group had a markedly higher incidence rate of 

lung cancer compared to women in this age group (477.7 versus 354.5 cases per 100,000). 

However, men aged 85 years and older had the highest incidence rate of all age groups and 

sexes, at 483.3 cases per 100,000. Men experienced a higher incidence rate than women for all 

age groups over 55 years.2 

Geographically, cases in Nunavut were dramatically higher compared to cases in other 

Canadian regions, at 168.0 cases per 100,000. Women in Nunavut had a higher incidence rate of 

lung cancer compared to men in Nunavut (174.3 versus 161.7 cases per 100,000) and the highest 

incidence rate of lung cancer by Canadian region. The region with the next highest incidence of 

lung cancer was the Northwest Territories, with an overall incidence of 95.5 cases per 100,000, 

103.4 cases per 100,000 in men, and 88.1 cases per 100,000 in women. The remainder of 

incident cases in Canada generally exhibited an east-to-west gradient, with the lowest rates in 

British Columbia (59.9 cases per 100,000) and gradually increasing incidence rates traversing 

eastward to the Maritime provinces, where, for instance, men in New Brunswick have an 

incidence rate of 99.5 cases per 100,000. Incidence rates were higher in men compared to women 

in all Canadian regions.2  

Incidence by histologic type 

In Canada (excluding Quebec), adenocarcinoma was the most frequently diagnosed sub-type of 

lung cancer, with an age-standardized incidence rate of 27.6 per 100,000 in men and women 

between the years 2012 and 2016 (48% of all lung cancer diagnoses). It was followed by 
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incidence rates for squamous cell carcinoma (11.3 per 100,000; 20% of all lung cancer 

diagnoses), NSCLC (not otherwise specified, 11.2 per 100,000; 20% of all lung cancer 

diagnoses), unspecified histology (8.1 per 100,000), SCLC (6.9 per 100,000; 12% of all lung 

cancer diagnoses), and large cell carcinoma (0.5 per 100,000; 1% of all lung cancer diagnoses). 

There were some sex differences in the incidence rate of certain histological sub-types. 

Adenocarcinoma was slightly more diagnosed in women compared to men (28.7 versus 26.8 per 

100,000; 53% versus 43% of all sex-specific lung cancer diagnoses), while squamous cell 

carcinoma was diagnosed much more often in men compared to women (15.3 versus 7.9 per 

100,000; 24% versus 15% of all sex-specific lung cancer diagnoses).2 

Incidence by stage of diagnosis 

The incidence rates of lung cancer diagnosis vary by stage of diagnosis. Between 2012 and 2016 

in Canada (except Quebec), 30.5 lung cancers per 100,000 are diagnosed at stage 4, when lung 

cancer has spread to other parts of the body and is therefore more difficult to treat. The age-

standardized incidence rates of stage 1, 2, and 3 lung cancer diagnoses are 12.8, 5.0, and 12.0 

cases per 100,000, respectively. Stage 4 diagnoses are more frequent in men compared to women 

(35.1 versus 26.9 per 100,000), while stage 1 diagnoses are slightly more common in women 

versus men (13.5 versus 12.3 per 100,000). The incidence rate of diagnosis  increased with age 

up to 84 years old for all stages, with the highest incidence rate for stage 4 lung cancer in people 

aged 75 to 84 years, at 181.9 cases per 100,000. For comparison, in this age group, the incidence 

rate of stage 1, 2, and 3 lung cancer was 84.2, 32.6, and 74.5 cases per 100,000. The incidence 

rate of lung cancer lowered in people aged 85 years and older for all stages of diagnosis. By 

histologic type, the incidence rate of stage 4 diagnoses was highest for adenocarcinoma (13.0 

cases per 100,000). All histologic types had a higher incidence rate of stage 4 diagnosis 

compared to diagnosis at stages 1, 2, or 3. By region in Canada, people in Nunavut had the 

highest incidence rate of stage 4 lung cancer diagnoses (57.0 cases per 100,000). Maritime 

provinces had a higher incidence rate of stage 4 diagnoses compared to most other provinces in 

Canada.2  

The percent distribution of lung cancer cases by stage and sex mirrors the incidence rates 

by stage and sex. Approximately half (49%) of lung cancer cases were diagnosed at stage 4 in 

both sexes in Canada (excluding Quebec) between the years 2012 and 2016. The proportion of 

stage 4 diagnosis was slightly higher in men (52%) compared to women (47%). Females had a 

higher proportion of stage 1 diagnoses (24%) compared to men (18%).2  

There were some important differences in the distribution of cases diagnosed by stage for 

different histologic types. Stage 4 diagnoses comprised 49% or more of diagnoses for each 

histologic type except squamous cell carcinoma, where stage 4 diagnoses were 32% of 

diagnoses. Stage 4 diagnoses were pronounced for SCLC, making up 67% of diagnoses with this 

histologic type. The proportion of stage 1 diagnoses was highest for adenocarcinoma (20% of 

adenocarcinoma diagnoses) and lowest for SCLC (4% of SCLC diagnoses).2 

Incidence trends  

Between 1992 and 2016, the age-standardized incidence rate for lung cancer steadily declined for 

men. The steepest decline occurred between the years 2012 and 2016, when an annual 

percentage change of -4.0% was observed. Women experienced somewhat of an inverse pattern; 
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between 1992 and 2012, the annual percentage change in age-standardized incidence was 1.0%, 

and between 2012 and 2016, incidence declined with an annual percentage change of -1.9%.  

Temporal trends by histologic type show some differences. Adenocarcinoma incidence, which 

was steady between the years 1992 and 2009, began to increase that year, reaching a plateau 

between 2012 and 2016. Squamous cell carcinoma shared an age-standardized incidence rate 

similar to adenocarcinoma in the year 1992, but had gradually declining incidence in the years 

thereafter to 2016. The incidence rates of SCLC and large cell carcinoma showed steadily 

declining trends between 1992 and 2016. The incidence rate of NSCLC increased between the 

years 1992 and 2007, peaked in the year 2007, then declined to 2016.2  

The incidence rates of lung cancer for all histologic sub-types combined generally 

exhibited declining trends by age and sex. Declines were most consistently observed for younger 

age groups, with the steepest decline found in 45 to 54 years old men and women between the 

years 2012 and 2016 (-5.5% annual percentage change, p=0.028). Statistically significant 

(p<0.001) decreases were found in men in all age groups until 74 years old between 1992 and 

2016. Statistically significant (p<0.001) increases in the incidence of lung cancer was found 

among women aged 65 to 74 years between the years 1992 and 2006, and among women aged 

75-84 and 85+years between the years 1992 and 2012. Lung cancer incidence is expected to rise 

in Canada to 14,866 cases in men and 19,162 cases in women in the year 2042.37 

By geography and sex, incidence rates for lung cancer declined in both sexes over most 

time periods between 1992 and 2016, with sharper declines generally found for men compared to 

women nationally and in most jurisdictions. In Nunavut, the incidence rate of lung cancer in men 

and women declined by 2.9% (p=0.005) between the years 1992 and 2016. The steepest decrease 

in lung cancer incidence was found in Ontario men between the years 2012 and 2016, with an 

annual percentage chance of 6.3% (p<0.001). 

By histologic type and sex, the incidence rates of squamous cell carcinoma declined 

steeply in men and exhibited relatively a lower and consistent trend in women between the years 

1992 and 2016. Incidence rates for adenocarcinoma showed a gradual decrease in men and 

gradual increase in women between the years 1992 and 2006, which is when the rate of increased 

incidence in women surpassed men. Incidence rates for NSCLC, which were consistently higher 

in men compared to women and the highest of all histologic sub-types over the period studied, 

increased for men and women between 1992 and 2007, which is when their rates peaked. They 

then began to descend until 2016. Incidence rates for SCLC were steady in men and women 

throughout the period 1992 to 2016, like the incidence rate pattern for squamous cell carcinoma 

in women. The trend for squamous cell carcinoma in men declined such that the incidence rate in 

2016 was less than half of the incidence rate in 1992. Large cell carcinoma incidence exhibited 

steady and similar declines in slope and magnitude in men and women between 1992 and 2016.2  

Incidence among First Nations, Inuit, and Métis 

Between 1991 and 2010, First Nations people had a significantly higher incidence rate of lung 

cancer compared to other people in Ontario for both sexes and most age groups. During this 

period, the age-standardized incidence rate for lung cancer in First Nations men in Ontario was 

57.0 per 100,000, which corresponded to a rate ratio (RR) of 1.19 (95% confidence interval: 

1.09-1.30). Incidence increased with age. Rate ratios were significantly elevated for First Nations 

men aged 50-64 years (RR=1.25, 95% CI: 1.08-1.44) and 65 to 74 years (RR=1.20, 95% CI: 
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1.03-1.39). A similar pattern of consistently elevated incidence rates and RRs was observed for 

First Nations women compared to other people in Ontario between the years 1991 and 2010. The 

age-standardized incidence rate for lung cancer in First Nations women during this period was 

45.6 per 100,000 (RR=1.47, 95% CI: 1.35-1.61). RRs were significantly elevated for all age 

groups, with the highest RR observed in First Nations women aged 65 to 74 years (RR=1.58, 

95% CI: 1.35-1.83).6  

Temporal trends comparing the incidence of lung cancer in First Nations men and women 

compared to other men and women in Ontario were also examined in this cohort. Between 1991 

and 2010, incidence rates of lung cancer among First Nations men have shown a steady and 

parallel decline similar in slope, but greater in magnitude, than incidence rates in other men in 

Ontario. Incidence rates in First Nations women in Ontario increased during this period while 

they have been steady among other women in Ontario. These findings are believed to be due to 

the high prevalence of smoking in First Nations people.6 In other Canadian jurisdictions, such as 

British Columbia and Alberta, lung cancer incidence is lower in First Nations compared to non-

First Nations people,7,38,39 while it is higher in First Nations people living in the Atlantic 

provinces.7  

Métis men had similar lung cancer incidence to non-Indigenous men in Canada; however, 

the incidence of lung cancer among Métis women was significantly higher compared to non-

Indigenous women (RR=1.34, 95% CI: 1.18-1.52).8 Métis compared to non-Métis men in 

Alberta had significantly higher incidence of lung cancer.9 Among Inuit living in Nunavut, lung 

cancer represented nearly half of all cancer referrals to The Ottawa Hospital Cancer Centre 

between 2000 and 2010, compared to 13% of referrals among the total population served by this 

hospital during this period.35 Inuit men in Nunangat were over twice as likely to be diagnosed 

with lung cancer compared to people living in the rest of Canada between the years 1998 and 

2007; for Inuit women in Nunangat, the risk was 3.7 times higher.40 

Incidence by socioeconomic status 

There were slight differences in the distribution of lung cancer cases by stage of diagnosis and 

family income quintile in Canada (excluding Quebec) between the years 2013 and 2015. Among 

people in the lowest family income quintile, 52% of lung cancers were diagnosed at stage 4 and 

20% were diagnosed at stage 1. For people in the highest family income quintile, 49% of lung 

cancers were diagnosed at stage 4 and 23% diagnosed at stage 1.2  

Mortality by sex, age, and region 

An estimated 20,700 people were expected to die from lung cancer in the year 2022 in Canada 

(10,600 men and 10,100 women). The age-standardized mortality rate for lung cancer for 2022 

was 43.4 per 100,000 (48.6 and 39.5 per 100,000 for men and women, respectively). Lung 

cancer accounted for approximately 24% of all cancer deaths in 2022.1 

The overall age-standardized mortality rate for lung cancer in Canada (excluding 

Quebec) was 47.5 cases per 100,000 in both sexes between the years 2013 and 2017. Men had a 

higher mortality rate compared to women (55.0 versus 41.9 cases per 100,000). Mortality rates 

increased by age for both sexes combined and separately. The highest mortality rates were 

observed in men and women aged 85 years and older (352.1 cases per 100,000), men aged 85 
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years and older (491.7 cases per 100,000), and women aged 75 to 84 years (277.4 cases per 

100,000). Men experienced a higher mortality rate than women for all age groups over 55 years. 

Stark regional differences in lung cancer mortality were observed. Females in Nunavut 

had the highest mortality rate of all regions, at 188.6 cases per 100,000, followed by men in 

Nunavut, at 172.0 cases per 100,000. Lung cancer mortality generally exhibited a west-to-east 

gradient, with the lowest mortality in British Columbia (43.9 cases per 100,000 men and women 

combined) and steadily higher mortality moving eastward to the Maritime provinces (e.g., 62.5 

cases per 100,000 in Nova Scotia). 

Mortality trends 

Lung cancer mortality exhibited a downward slope in men between the years 1992 and 2017, 

with annual percentage changes of -2.1% (1992-2010) and -3.0% (2010-2017). In women, 

mortality rates were relatively lower and steadier, showing a 1.0% annual percentage change 

between the years 1992 and 2006 and -1.2% between 2006 and 2017. By age group, the largest 

decreases in mortality were observed for men and women between the age of 45-54 years (-7.7% 

in men aged 45-54 years between 2011 and 2017, and -9.2% in women aged 45-54 years 

between 2012-2017). The pattern of declining mortality was more consistently found in men than 

women across different age groups and time periods. By geography, mortality rates generally 

showed a steeper decline between the years 2010 and 2017 compared to 1992 to 2009 in both 

sexes combined. For women, mortality rates generally showed an upward trend in earlier 

compared to later periods, when they began to slope downwards.   

Mortality by Indigenous, socioeconomic, and rural status 

Mortality rates from lung cancer were significantly higher in First Nations men and women 

compared to all other men and women in Ontario, respectively.6,41 Gradients between lower 

income quintile and more late-stage diagnoses and poorer survival have been found in Canada.2,5 

Rural and urban residents have similar survival rates in Canada.5 

Survival by sex, age, histologic type, region 

Nearly 70% of lung cancers in Canada are diagnosed at stage 3 or 4 when treatments are limited 

and less effective compared to earlier stage treatment. Between 2012 and 2014, the one-year 

predicted net survival is 44% for men and women combined. One-year net survival is worse for 

men (40%) then it is for women (49%). The five-year net survival is a mere 19% overall (15% 

for men and 22% for women), making lung cancer one of the most fatal cancers in Canada. One- 

and five-year net survival steeply declines with increasing age in men and women; for example, 

at ages 55-64 years in men and women combined, one-year net survival is 49% and five-year net 

survival is 22%. At ages 85-99 years, one-year net survival is 30% and five-year net survival is 

9%.2  

Survival statistics differ by histologic type. Prognosis is poorest for SCLC (one- and five-

year net survival 32% and 7% in men and women combined, respectively) while it is highest for 

adenocarcinoma (one-and five-year net survival 56% and 27% in men and women combined, 

respectively). Women have more favourable survival compared to men for nearly all histologic 

subtypes, although survival is poor for women and men in absolute terms. For men and women 

separately and combined, five-year predicted net survival was highest for adenocarcinoma 

followed by squamous cell carcinoma, large cell carcinoma, NSCLC, and SCLC.2  
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Five-year predicted net survival declined for all histologic types by age except for 

squamous cell carcinoma, where survival in people aged 85-99 years was comparable to survival 

in people aged 65-74 years. Across age groups, five-year predicted net survival was highest for 

adenocarcinoma followed by squamous cell carcinoma, large cell carcinoma, NSCLC, and 

SCLC.2  

Individuals diagnosed with lung cancer in Manitoba, Ontario, and New Brunswick fare 

better in terms of five-year net survival compared to people diagnosed with lung cancer in other 

Canadian provinces. One-year net survival was homogenous across Canadian jurisdictions 

except Prince Edward Island, where survival was the lowest at 38%. In all Canadian 

jurisdictions, one- and five-year net survival was more favourable in women compared to men. 

One-year survival was highest among women in New Brunswick and Newfoundland and 

Labrador (52%) and five-year net survival was highest among women in Manitoba (24%).2 

Survival by stage of diagnosis 

Individuals diagnosed with stage 4 lung cancer have the poorest survival. The three-year 

predicted net survival for stage 4 lung cancer is a mere 5% for both sexes (4% for men and 7% 

for women). Survival is highest for stage 1 diagnoses, followed by diagnoses at stages 2, 3, and 

4. Individuals diagnosed with stage 1 lung cancer have a 71% three-year predicted net survival 

(66% for men and 75% for women). Survival declines to 49% for stage 2 diagnoses and 22% for 

stage 3 diagnoses. Women have consistently better survival than men for diagnosis at all stages.2 

Survival among First Nations, Inuit, and Metis 

Relative to other men in Ontario, First Nations men in Ontario have significantly poorer five-

year net survival. Survival of First Nations women in Ontario was not statistically significantly 

different from the survival of other women in Ontario.41 

Survival by socioeconomic status 

People diagnosed with lung cancer in the lowest income quintile have consistently shorter 

survival compared to people diagnosed in the highest income quintile for all stages of lung 

cancer diagnosis. For example, the three-year age-standardized survival rate for stage 1 lung 

cancer is 73% for people diagnosed in the lowest income quintile followed by 77%, 79%, 83%, 

and 84% for people diagnosed in successively higher income quintiles. Even for stage 4 lung 

cancer, people diagnosed in the lowest income quintile have a 6% three-year survival rate 

compared to 6%, 7%, 7%, and 8% survival among people in successively higher income 

quintiles. There is a clear and increasing gradient between survival and income quintile for all 

stages of lung cancer diagnosis, with the highest survival observed at stage 1 and lowest survival 

observed at stage 4 diagnosis for all income quintiles.2  

Survival by rurality 

Three-year survival rates are similar in urban and rural dwellers in Canada.5 

Causes, risk factors, and burden 

The International Agency for Research on Cancer (IARC) classifies agents known to cause lung 

cancer. These agents can be categorized as occupations; dusts and fibres; metals; radiation; 

biological agents; personal habits; pharmaceuticals; and chemicals and mixtures.42,43 A number 
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of IARC-recognized lung carcinogens are found in Canadian workplaces and the environment, 

such as asbestos and diesel engine exhaust.44 

The Canadian Cancer Society recognizes multiple known and possible risk factors for 

lung cancer in Canada. Known risk factors are smoking tobacco, second-hand smoke, radon, 

asbestos, occupational exposure to certain chemicals, outdoor air pollution, personal or family 

history of lung cancer, personal history of lung disease, exposure to radiation, arsenic in drinking 

water, pollutants from cooking and heating, weakened immune system, lupus, and beta carotene 

supplements in smokers. Possible risk factors are occupational exposure to certain chemicals, 

genetic mutations, smoking cannabis, physical inactivity, and a diet low in vegetables and fruit.45  

  The burden of lung cancer refers to the cumulative consequences of morbidity and 

mortality on society. It is the social and economic impacts of being sick (incidence) and dying 

(mortality) and may include direct and indirect health care costs, workforce losses, quality of 

life, and/or other outcomes relevant to health systems and society.46 Lung cancer burden studies 

are particularly informative for modeling the contribution of specific risk factors to lung cancer, 

which can inform how to allocate resources or establish priorities for prevention and policy. The 

ComPARe study estimated the current and future burden of cancer in Canada due to modifiable 

risk factors. Approximately 80% (20,118) of lung cancers were estimated to be preventable in the 

year 2015. Of these, 72% could be prevented by eliminating commercial tobacco smoking; 2% 

by passive tobacco smoke exposure; 12% by physical inactivity; 7% by outdoor air pollution 

(particulate matter 2.5); and 7% by residential radon.47-49  

Approximately 15% of lung cancers, or 3500 lung cancers, in the year 2011 were due to 

occupational exposures that included asbestos, diesel engine exhaust, radon, and several other 

established occupational lung carcinogens. The burden of occupational lung cancer was much 

higher in Canadian men (24%) compared to women (3%) due to higher prevalence of 

occupational lung carcinogen exposure in men compared to women. Much of this burden was 

driven by occupational asbestos exposure. Occupational asbestos exposure alone was responsible 

for an estimated 9-11.5% of lung cancers in Québec, Saskatchewan, and Nova Scotia, and 7.8-

8.9% of lung cancers in Ontario and Alberta. In the year 2011, this amounted to nearly 1,900 

lung cancers due to occupational asbestos exposure across all Canadian provinces.50  

Lung cancer incidence in people who have never smoked commercial tobacco is rising in 

Canada and estimated to account for 15-25% of lung cancer cases.51 This finding highlights the 

importance of occupational and environmental exposures and genetic factors as lung cancer 

causes. In a study about the burden of residential radon for lung cancer in Canada, reducing 

radon levels by 50% was estimated to prevent 681 lung cancer deaths. Further reducing radon 

levels by 85% was found to prevent 1263 lung cancer deaths. Modeling by jurisdiction showed 

the greatest benefit for Yukon.52 Radon is estimated to cause approximately 13% of lung cancer 

deaths in Ontario53 and 7% of lung cancer cases in Canada.48 There is large geographical 

variation in radon levels across Canada. Radon exposure at levels below current Canadian radon 

exposure guidelines contributes to lung cancer mortality.53,54 

Familial patterns of lung cancer are believed to be due to a combination of shared 

environmental exposures, similar lifestyle, and genetic factors.55 Heritable mutations to the K-

RAS, EGFR, B-RAF, HER2, EML4-ALK, ROS1, RET, and TP53 genes are associated with lung 

cancer and contribute to explaining population differences in the incidence of lung cancer by sex 

and histologic sub-types, and are also relevant for treatment.55 These and other potential genetic 
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causes of lung cancer are being actively studied in epidemiologic and basic research. Elevated 

rates of squamous cell carcinoma and the STK11 mutation in lung cancer tissue samples from 

Inuit from Nunavut's Qikiqtani (Baffin) region suggests sub-population genetic variation of lung 

cancer risk that needs further investigation in Canadian contexts.35 

Lung cancer inequities 

The Canadian Partnership on Cancer (CPAC) report on lung cancer and equity highlighted trends 

in lung cancer by income and geography.5 CPAC described health inequity as “unfair and unjust 

systemic differences in health that can be avoided if appropriate interventions are made at the 

policy and system levels.”5 People with lower versus higher income were almost twice as likely 

to be diagnosed with lung cancer, less likely to survive lung cancer at all diagnostic stages, twice 

as likely to smoke, more likely to be diagnosed at advanced lung cancer stages, and less likely to 

receive curative surgery. People with lower income are also more likely to be exposed to 

occupational carcinogens. People who live in rural versus urban communities were more likely 

to be diagnosed with lung cancer. Survival rates and rates of curative surgery were similar in 

rural and urban dwelling populations.5  

The report also provided examples of the disproportionate impact of lung cancer in First 

Nations, Inuit, and Métis groups. Compared to the non-Indigenous population in Canada, First 

Nations adults were 35 percent less likely to survive lung cancer five years after diagnosis. 

Inhabitants of Inuit Nunangat were more than twice as likely to be diagnosed with lung cancer 

and have some of the highest smoking rates in the world. Métis adults were more likely to be 

diagnosed with lung cancer and 30 percent less likely to survive it five years post-diagnosis.5  

CPAC identified three barriers that can be created by health inequities: systemic barriers 

to medical care due to structural racism and discrimination faced by First Nations, Inuit, and 

Métis and people of colour; economic barriers, e.g. accessing regular and consistent health care 

due to low incomes that are more prevalent among First Nations, Inuit and Métis, recent 

immigrants, the differently abled, and single parents; and geographical barriers to health services 

and health care options that particularly impact First Nations, Inuit and Métis.5  

In their report, CPAC urged cancer agencies, governments, and organizations 

representing underserved communities to work together on making culturally appropriate 

supports for smoking cessation available as a standalone service and as a part of organized lung 

cancer screening programs. CPAC recommended that lung cancer screening programs be 

designed to meet the needs and accessibility needs of underserved populations, including people 

with lower incomes, rural and remote communities, and First Nations, Inuit, and Métis. CPAC 

made several recommendations for improved data to measure lung cancer and equity. One of 

these recommendations was to collaborate with organizations representing underserved groups to 

co-create data highlighting the relationships between social, economic, and environmental 

factors and their impact on health and well-being.5  

Prevention 

Prevention of lung cancer can occur at one or more of three levels: primary, secondary, and 

tertiary (Figure 1). Primary prevention refers to eliminating or reducing exposure to lung cancer 

causes and risk factors. Primary prevention initiatives prevent people from being diagnosed with 

lung cancer and as such, it is the most effective type of prevention. Smoke-free legislation is an 

example of a primary prevention strategy. Secondary prevention refers to the early detection of 

lung cancer. It does not prevent people from being exposed to lung cancer causes and risk 
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factors, nor does it prevent people from being diagnosed with lung cancer, but it does provide an 

earlier diagnosis so that people can seek treatment for lung cancer in its earlier stages. Screening 

for lung cancer with LDCT is an example of secondary prevention. Tertiary prevention is 

comprised of treatment for lung cancer. Treatment for non-small cell lung cancer, that may be 

used alone or in conjunction, includes surgery, radiation therapy, chemotherapy, immunotherapy, 

and/or endobronchial therapies. 

Smoke-free legislation, a primary prevention measure, gradually swept across Canada in 

the 1990s and is largely responsible for declining time trends of lung cancer incidence. Federal 

asbestos regulation that came into force in 2018 is another primary prevention policy that will 

prevent Canadians from being exposed to new asbestos and asbestos-containing products. Little 

else has been done in Canada on the primary prevention of lung cancer at the level of social, 

political, and economic determinants of lung cancer. Most efforts have concentrated on tertiary 

prevention alongside rapid advancements in treatment for cancer in general. The use of LDCT to 

screen for lung cancer – a form of secondary prevention – is being more widely implemented in 

Canada.18  

 

 

Figure 1. Primary, secondary, and tertiary prevention of lung cancer. 
 

1.2 Lung cancer screening 

Purpose 

The purpose of lung cancer screening is to reduce lung cancer mortality and the burden of lung 

cancer treatment. Lung cancer screening accomplishes these aims by detecting and diagnosing 

lung cancer in an early stage of the disease when there are more treatment options, the disease is 

more responsive to treatment, and the probability of survival is improved compared to the 

Secondary: Early 
detection (screening)

Tertiary: Treatment with 
surgery, radiation therapy, 

chemotherapy, 
chemoradiation, targeted 
therapy, immunotherapy, 

and/or endobronchial 
therapies

Primary: Eliminate or 
reduce exposure to 

lung cancer causes and 
risk factors
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diagnosis and treatment of lung cancer at a later stage of the disease. “Early stage” for lung 

cancer is generally considered stages 1 and 2, while “late stage” is considered stages 3 and 4. 

Screening is intended for people who currently have no clinical symptoms of lung cancer and 

who have not been diagnosed with lung cancer, but who are at risk of being diagnosed with lung 

cancer at some point in the future. Screening is offered to eligible candidates on a regular interval 

to detect the presence of lung cancer. 

Different lung cancer screening technologies and approaches have been used and 

evaluated. Technologies have included radiograph (i.e., x-ray) and magnetic resonance imaging 

(MRI) of the lungs that aim to screen for potentially cancerous lung nodules. Screening methods 

involving the use of blood and sputum biomarkers for lung cancer have also been examined. 

Technologies may be used alone or in conjunction as a part of different screening approaches. 

For instance, population-based strategies aim to screen people based on either their age and 

smoking history, or modelling of their individualized risk based on multiple lung cancer risk 

factors that can include genetic information related to lung cancer risk (e.g., polygenic risk 

scoring). Artificial intelligence and machine learning methods have been explored as aids for the 

early detection of lung cancer and prediction of lung cancer risk from lung imaging that may be 

obtained via population-based strategies. 

Low dose computed tomography (LDCT) has emerged as the most effective screening 

technology for correctly finding lung cancers and reducing lung cancer deaths compared to no 

screening and other screening methods that have been evaluated in comparison to LDCT. LDCT 

uses a low dose of radiation to obtain an image of the chest using a conventional CT machine for 

the screening procedure without the use of contrast dye. LDCT has been evaluated in randomized 

controlled trials conducted in the United States (U.S.), United Kingdom (U.K.), the Netherlands 

and Belgium, and Denmark. One of the most influential studies to date comparing LDCT to 

chest x-ray for the purpose of screening for lung cancer is the U.S. National Lung Screening 

Trial (NLST). This randomized controlled trial included 53,454 men and women between the 

ages of 55 to 74 years who smoked for 30 or more pack-years and who were current smokers or 

quit smoking less than 15 years ago. The use of LDCT was found to be superior to chest x-ray 

for reducing lung cancer mortality in this trial population. However, in the NLST approximately 

95% of positive LDCT screens were false upon subsequent evaluation. A meta-analysis of 8 

randomized controlled trials involving over 90,000 participants found an absolute risk reduction 

of lung cancer mortality of 0.4% when comparing LDCT to usual care or chest radiography 

(1.72% versus 2.12% mortality rate, respectively).56 

The NLST is the largest randomized controlled trial of LDCT. A statistically significant 

lung cancer mortality reduction was found in the NLST upon comparing this outcome between 

people who were screened using LDCT and those who were screened using chest radiography 

(x-ray). Despite conflicting and still emerging findings about the impact of LDCT lung cancer 

screening on lung cancer mortality, the NLST continues to influence the development of LDCT 

lung cancer screening guidelines and further studies worldwide. LDCT is the screening 

technology of choice in the widening implementation of population-based lung cancer screening 

programs in Canadian jurisdictions that are largely informed by, and that improve upon, how 

LDCT was used in the NLST.  
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Canadian lung cancer screening guidelines 

The Canadian Task Force on Preventive Health Care (CTFPHC) issued its recommendation on 

screening for lung cancer in 2016. To date this is the only CTFPHC recommendation on lung 

cancer screening. It is national in scope and aimed at clinicians and policymakers across 

Canadian jurisdictions where cancer screening is offered.  

The CTFPHC recommends annual screening for up to three consecutive times with 

LDCT for adults aged 55 to 74 years with at least a 30 pack-year smoking history who currently 

smoke or quit smoking less than 15 years ago (weak recommendation; low quality evidence). 

The CTFPHC does not recommend routine screening using LDCT for all other adults, regardless 

of age, smoking history, or other risk factors who do not have at least a 30 pack-year smoking 

history or who quit more than 15 years ago (weak recommendation, low quality evidence). 

Additionally, the CTFPHC does not recommend chest x-ray for lung cancer screening, with or 

without sputum cytology (strong recommendation; low quality evidence). Finally, the CTFPHC 

recommends that screening should only be carried out in health care settings with access to 

expertise in lung cancer early diagnosis and treatment.57  

Four major bodies of evidence served as the basis for the CTFPHC lung cancer screening 

recommendation: efficacy of LDCT to screen for lung cancer, capacity of the lung cancer sub-

model of the Cancer Risk Management Model to evaluate cost-effectiveness decisions regarding 

lung cancer screening in Canada, a systematic review of the benefits and harms of screening 

asymptomatic adults who are at average and high risk for lung cancer, and patient preferences 

with respect to the CTFPHC’s draft lung cancer screening recommendations.58  

In the latter study (patient preferences), fifteen participants who would be eligible for 

screening according to the draft CTFPHC recommendation generally agreed with the 

recommendation but were concerned about equitable access to LDCT in Canada (especially in 

remote regions) and the eligible age range, which they believed should be widened. This study 

was used by the research team to develop suggestions for knowledge translation tools tailored for 

screen-eligible individuals, such as a tool that explains the age-dependent benefits and harms of 

LDCT lung cancer screening. As this study was oriented towards knowledge translation, 

preferences were emphasized over values and an ethics analysis was not conducted.58  

The complexity of deciding who should be eligible for lung cancer screening is reflected 

in the number of risk prediction models available to help identify people for whom lung cancer 

screening would likely provide a favourable ratio of benefits to harms. Risk prediction models 

are used to inform screening eligibility by estimating risk of lung cancer in a defined period 

based on self-reported lung cancer risk factors that are inputted as variables in the model. In 

Canadian jurisdictions, variations of the PLCOm2012 risk prediction model are being used or 

considered in lung cancer screening programs and activities.18 This model estimates risk based 

on age, race or ethnicity, education, body mass index, history of commercial tobacco smoking, 

personal and family history of cancer and lung cancer, and personal history of chronic 

obstructive lung disease.59 Models used elsewhere include variables for other population-specific 

causes of lung cancer. The Liverpool Lung Project model, for instance, has explored potential 

inclusion of asbestos-exposed workers in screening activities in the United Kingdom.60 The 

inclusion of occupationally exposed populations, especially workers exposed to asbestos, is an 

area of active scientific and policy debate.61-65 There is a need for alternative models or eligibility 

criteria that are more responsive to elevated and younger lung cancer incidence and mortality 
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rates in African American and some Indigenous populations that reflect racial differences in 

smoking patterns, genetic susceptibility, lung comorbidities, socioeconomic correlates with lung 

cancer, and higher exposure to environmental lung carcinogens.66,67  

 The result of risk prediction modeling is an estimation of the risk of being diagnosed with 

lung cancer in a future defined period. This estimate acts as a score, or threshold, upon which 

screening eligibility pivots. Screening eligibility thresholds reflect assessments or judgments 

about optimizing the ratio of screening benefits and harms for patients, as well as balancing 

screening-related costs for health systems. For instance, a low threshold would mean that more 

people are eligible for lung cancer screening, which would increase the number of false positive 

screening outcomes and inflate health systems costs for follow-up investigation of false positive 

results. A high threshold would mean fewer people deemed eligible for lung cancer screening, 

which would miss lung cancers that could be detected via screening and increase health systems 

costs for treatment of lung cancer diagnosed at late stages of the disease. Threshold values are 

therefore contingent on the epidemiology of lung cancer and capacity of health systems which 

differ across Canadian jurisdictions. Using variations of the PLCOm2012 risk prediction model, 

eligibility based on the threshold for developing lung cancer over the next six years is greater 

than 1.5% in Alberta and British Columbia lung cancer screening studies, and 2% or more in the 

Ontario and Pan-Canadian studies.18 These differences have implications for which individuals 

are determined to be at high risk for lung cancer and therefore eligible to be screened for lung 

cancer, as well as how resources are allocated towards lung cancer screening in health systems. 

 

Screening pathway 

The screening pathway for lung cancer is the general sequence of steps that are followed in an 

organized, population-based lung cancer screening program (Figure 2). The pathway begins with 

a screening referral of insured patients from a primary care provider, such as a family physician 

or nurse practitioner; a self-referral (e.g., from individuals who respond to public advertisements 

about lung cancer screening programs); or a program invitation or recall. The next step is risk 

assessment, which is when determinations of screening eligibility are made based on 

individualized risk of being diagnosed with lung cancer in a defined period. Risk prediction 

modeling is currently being used for risk assessment, which uses lung cancer risk factor variable 

data reported by potentially eligible screening participants to model their lung cancer risk. People 

assessed to be eligible for lung cancer screening can participate in LDCT screening. Participants 

with negative screening results for lung cancer may be recalled to screening according to 

guidelines; those with positive screening results may be recalled early to LDCT screening or be 

invited to engage in diagnostic follow-up. Participants with positive LDCT screening or 

diagnostic follow-up results are then referred to further follow-up evaluation or lung cancer 

treatment; otherwise, participants with negative results for lung cancer are recalled back to 

screening according to guidelines. All participants who engage with lung cancer screening and 

who currently smoke commercial tobacco, even if determined to be ineligible in the risk 

assessment step, are offered smoking cessation support.  
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Figure 2. Lung cancer screening pathway in Canada. 
 

Lung cancer diagnosis 

Positive LDCT lung cancer screening results require follow-up investigation to evaluate the 

finding(s) and determine if lung cancer is present. Organized diagnostic assessment (e.g., in 

Ontario) provides a pathway to evaluate LDCT screening findings and determine a lung cancer 

diagnosis. Strategies to accelerate the diagnosis of lung cancer detected via screening have been 

implemented in seven provinces given the rapid progression and high mortality rate of lung 

cancer. Rapid diagnosis initiatives are coordinated with lung cancer screening programs based on 

referral, e.g., from the reporting radiologist in Ontario’s lung cancer screening program, or the 

size of the pulmonary nodule detected via screening, e.g., 8mm or greater in Quebec’s lung 

cancer screening demonstration. If lung cancer is suspected upon LDCT screening results, 

preliminary staging is immediately conducted to avoid diagnostic delays. LDCT screening 

results combined with other evidence, e.g., patient-reported symptoms and history, additional 
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(interventional) imaging, thoracentesis, and/or biopsy may be used alone or in combination to 

make a diagnosis of pathological NSCLC or SCLC. Pathology-informed staging is then 

determined according to sub-type-specific staging protocols. Psychosocial and palliative care 

may be offered early and across the lung cancer diagnostic pathway.68  

 

Lung cancer treatment 

Lung cancer treatment, psychosocial and/or palliative care are offered once a diagnosis of lung 

cancer is made. Lung cancer treatment is generally offered at sites where cancer treatment is 

provided; these include regional and some local cancer centres. Lung cancer treatment is diverse 

and often requires options for surgery, radiation and systemic therapy, palliative care and 

psychosocial oncology, and end of life care planning and bereavement support and follow-up. 

For this reason, lung cancer treatment centres tend to be located within or around major urban 

centres in Canadian provinces with fewer treatment centres in rural and remote regions. 

Lung cancer treatment options are sub-type and stage dependent and require 

consideration of the health status of the person diagnosed with lung cancer (e.g., comorbidities). 

Other salient factors include patient and family willingness to undergo treatment, health system 

resources, and access to treatment. According to Ontario lung cancer treatment pathways, for 

NSCLC diagnosed at stage 1, treatment options include surgical resection, systemic therapy, or 

radiation therapy if the tumor is unresectable and medically inoperable or if a patient declines 

surgery. NSCLC diagnosed at stage 2 may be resected if operable and treated with radiation and 

systemic therapy. Radiation and systemic therapies are offered if unresectable or medically 

inoperable. NSCLC diagnosed at stage 3 may be treated with radiation and systemic therapies 

and surgical resection. If unresectable or medically inoperable, chemoradiation (systemic and 

radiation therapies) and immunotherapy are offered; otherwise, palliative care (systemic and/or 

radiation therapy and end of life care planning) are provided. NSCLC diagnosed at stage 4 

treatment options include therapy with palliative intent (chemotherapy, radiation, surgery, etc.), 

psychosocial oncology and supportive care, and end of life care planning. Resection of 

metastatic brain lesions and radiosurgery to the brain may be provided as needed, and treatment 

pathways re-assessed if there are brain metastases.69  

SCLC diagnosed at stages 1, 2, and 3 may be offered a range of treatment options (i.e., 

surgical resection, radiation therapy, systemic therapy, stereotactic ablative radiotherapy, 

prophylactic cranial irradiation, palliative care, psychosocial oncology, and/or end of life care 

planning) depending on the specific stage and initial treatment response. SCLC diagnosed at 

stage 4 may be eligible for radiation and/or systemic therapy, palliative care and psychosocial 

oncology, and end of life care planning. People who receive treatment for any type or stage of 

lung cancer may proceed to the follow-up care pathway. Bereavement support and follow-up is 

offered to families for patients who died after receiving end of life care.70 

 

Lung cancer screening activities in Canada 

Lung cancer screening is the newest entrant to the suite of cancer screening programs in Canada, 

and the first to use a risk-based approach for assessing the eligibility of target populations for 

screening. Lung cancer screening is an area of lively scientific research and policy and program 

development in Canada. As of June 2022, planning or implementation activities have been taking 
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place in all Canadian provinces by provincial cancer agencies. There have been no planning or 

implementation activities in the territories. All provincial lung cancer screening projects have 

been funded by the Canadian Partnership Against Cancer (CPAC).18  

Organized, population-based LDCT lung cancer screening programs have been 

implemented fully across the province in British Columbia and partially in Ontario (at four sites 

in Ottawa, Toronto, Oshawa, and Sudbury) following previous pilot or research studies 

(https://www.cancercareontario.ca/en/guidelines-advice/cancer-continuum/screening/lung-

cancer-screening-pilot-people-at-high-risk). A demonstration project is in progress in Quebec at 8 

locations, proceeding a pilot study in this province (https://www.quebec.ca/en/health/advice-and-

prevention/screening-and-carrier-testing-offer/lung-cancer-screening-demonstration-project). 

The following provinces are planning for implementation: Alberta, Saskatchewan, Manitoba, 

New Brunswick, Nova Scotia, Prince Edward Island, and Newfoundland and Labrador. All 

provinces and the Yukon have produced a standard business case. A research study is ongoing in 

Alberta (in Calgary, Edmonton, and Fort McMurray) and the Pan Canadian Early Detection of 

Lung Cancer (PanCan) Study has ended. Except for New Brunswick and Prince Edward Island, 

all provinces have an advisory committee or working group which is generally comprised of 

community members, clinicians (including smoking cessation advisory committees), and 

provincial stakeholders (including Indigenous cancer leads) and provides opportunities to 

collaborate to varying extents on program creation, implementation, and evaluation; project 

governance; and shared decision-making.18  

Strategies are being developed, implemented, or evaluated with respect to referral and 

recruitment, including the recruitment of specific populations. Physician and self-referral 

methods have been used in pilots and studies in British Columbia, Alberta, Ontario, the PanCan 

Study, and Quebec. Facebook has additionally been used as a referral strategy in pilots and 

studies in British Columbia, Alberta, and Quebec. Smoking cessation referral methods and 

pharmacotherapy have also been examined in association with lung cancer screening pilots and 

studies in Canada. People who are eligible for screening may be offered smoking cessation on-

site. Otherwise, people who are ineligible for screening are referred to external smoking 

cessation services. Similarly, pharmacotherapy may be provided through the lung cancer 

screening program for free or at cost to the patient and may require a prescription from a primary 

care provider.18  

Recruitment strategies in pilots and studies of high-risk, screen-eligible people include 

mass media, social media, physician recruitment, public facing resources, community events, 

word of mouth, and labs to increase awareness and education about lung cancer screening. Client 

reminders have also been used to promote participation and access. Specialized strategies have 

been used to engage First Nations, Inuit, and Métis in lung cancer screening in British Columbia, 

Ontario, Quebec, and Nova Scotia. These were co-developed with community members in all 

provinces except Quebec. Strategies used include developing culturally safe materials and 

resources; promotion of health literacy; providing transportation to screening services; direct 

community engagement, including with policymakers and clinicians in Indigenous communities; 

and translation of informational materials. Recruitment strategies are most detailed in Ontario.18 

Community engagement has occurred through the Indigenous Cancer Care Unit, Regional 

Indigenous Cancer Leads and regional teams to improve education and awareness of lung cancer 

screening. The Indigenous Tobacco Program and smoking cessation counselling have provided 

targeted education. Culturally safe and language-appropriate materials have been developed to 

https://www.cancercareontario.ca/en/guidelines-advice/cancer-continuum/screening/lung-cancer-screening-pilot-people-at-high-risk
https://www.cancercareontario.ca/en/guidelines-advice/cancer-continuum/screening/lung-cancer-screening-pilot-people-at-high-risk
https://www.quebec.ca/en/health/advice-and-prevention/screening-and-carrier-testing-offer/lung-cancer-screening-demonstration-project
https://www.quebec.ca/en/health/advice-and-prevention/screening-and-carrier-testing-offer/lung-cancer-screening-demonstration-project
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support this work tailored for specific Indigenous communities, and medical travel benefits have 

been made available for those who are eligible. Projects, including research about barriers, 

sharing test results, and facilitating access to follow-up and treatment, are underway and led by 

First Nations, Inuit, and Métis data governance principles.18 

Strategies have also been used in British Columbia, Ontario, Quebec, and Nova Scotia to 

improve the recruitment of underserved populations in lung cancer screening. Racial or ethnic 

minorities have been consulted during the design and development of lung cancer screening in 

British Columbia via working group participation and focus testing of screening materials. In 

Ontario, culturally and linguistically appropriate education, self-referral, and a gender diverse 

lung cancer screening policy have been co-developed with underserved populations overall, 

people without a primary care provider, non-English speakers, non-binary and gender diverse 

people, and underscreened populations as a result of the COVID-19 pandemic. A lung cancer 

screening advertisement in Montreal newspapers has been used to recruit Montreal ethnic 

populations. In Nova Scotia, there are plans to directly reach out to organizations serving high-

risk communities including people who are low income or who do not have a primary care 

provider. Travel funding to improve lung cancer screening access has been provided to rural and 

remote populations in British Columbia and Ontario. A “hub and spoke” model is also being used 

in Ontario to offer screening at local hospitals close to or within rural and remote areas, and 

radiologist interpretation at a larger regional hospital. Community engagement is being used in 

Ontario and will be used in Nova Scotia to meet rural and remote population screening needs.18 

Eligibility criteria have varied for participation in lung cancer screening pilots and studies 

in Canadian jurisdictions where these activities have taken place (Table 1). Reasons for variation 

include jurisdiction-specific lung cancer epidemiology and lung cancer screening program cost-

effectiveness for health systems.18   

 

Table 1. Lung cancer screening eligibility criteria in Canadian jurisdictions. 
Jurisdiction Pilot/study 

name 
Pilot/study inclusion 
criteria 

Guideline 
inclusion 
criteria 

Risk prediction 
model criteria 

Ontario Ontario Lung 

Cancer 

Screening 

Pilot for 

People at High 

Risk 

Current/former smokers 

ages 55-74 who have 

smoked cigarettes daily 

for at least 20 years, 

with 2% or greater risk 

of developing lung 

cancer over the next 6 

years as determined by 

risk assessment using 

the PLCOm2012 risk 

prediction model 

Age: 55-

74 years 

 

Smoking: 

> 20 

years 

Age, education, family 

history of lung cancer, 

body mass index, 

personal history of 

cancer and chronic 

obstructive pulmonary 

disease, smoking 

status, smoking 

duration, smoking 

intensity, smoking 

quit-time 

British 

Columbia 

BC Lung 

Screen 

Trial/Pan-

Canadian 

USPSTF 2013 guideline 

or >1.5% risk of 

developing lung cancer 

over the next 6 years 

Age: 55-

80 

 

Age, education, 

ethnicity, family 

history of lung cancer, 

body mass index, 
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Early 

Detection of 

Lung Cancer 

Extension 

Project/ 

International 

Lung Screen 

Trial  

Smoking: 

> 20 

years, 

current or 

former 

chronic obstructive 

pulmonary disease 

status, smoking 

duration, smoking 

intensity, smoking 

quit-time, personal 

history of cancer 

Alberta Alberta Lung 

Cancer 

Screening 

Research 

Study 

NLST criteria or >1.5% 

risk of developing lung 

cancer over the next 6 

years 

Age: 55-

75 

 

Smoking: 

30 or 

more 

pack-

years, quit 

15 or less 

years ago 

Age, education, 

ethnicity, family 

history of lung cancer, 

body mass index, 

chronic obstructive 

pulmonary disease 

status, smoking 

duration, smoking 

intensity, smoking 

quit-time, personal 

history of cancer 

Pan 

Canadian 

Early 

Detection of 

Lung 

Cancer 

Study 

 2% or more risk of 

developing lung cancer 

over the next 6 years 

Age: 55-

75 

 

Smoking: 

>20 

years, 

current or 

former 

Age, smoking 

duration, pack-years, 

family history of lung 

cancer, education 

level, body mass 

index, chest x-ray in 

the past 3 years, 

history of chronic 

obstructive pulmonary 

disease 

Quebec Pilot Study by 

the Centre 

Universitaire 

de Sante 

McGill 

INESSS guidelines Age: 55-

74 years 

 

Smoking: 

current or 

former 

with 

PLCO 

risk score 

of 2% or 

more 

Age, education, 

ethnicity, family 

history of lung cancer, 

body mass index, 

chronic obstructive 

pulmonary disease, 

smoking duration, 

smoking intensity, 

smoking quit-time 

Quebec Lung Cancer 

Screening 

Demonstration 

Project in 

Quebec 

INESSS guidelines; 

People aged 55 to 74, 

smokers or ex-smokers, 

who have quit for less 

than 15 years, but have 

Age: 55-

74 

 

Smoking: 

>20 

years, 

Age, education, 

ethnicity, family 

history of lung cancer, 

body mass index, 

chronic obstructive 

pulmonary disease 
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smoked for more than 

20 years 

current or 

former 

with 

PLCO 

risk score 

of 2% or 

more 

status, smoking 

duration, smoking 

intensity, smoking 

quit-time 

 

Effectiveness of lung cancer screening 

Lung cancer screening effectiveness describes comprehensive judgments about how well 

screening correctly detects true and false cases of lung cancer, including test characteristics such 

as sensitivity. The sensitivity of LDCT compared to other screening modalities ranges from 71.1 

to 93.8%71-74 in trials and studies using different screening eligibility criteria, number of 

screening rounds, and follow-up duration of participants; specificity ranges from 62.7 to 

98.6%.71-74 Generally, sensitivity is higher with the use of population-specific multivariable risk 

prediction models compared to eligibility based on age and smoking variables alone.  

 

Cost-effectiveness of lung cancer screening 

Cost-effectiveness studies of LDCT lung cancer screening in Canadian health systems have 

modelled lung cancer risk and costs associated with lung cancer screening, treatments, and 

outcomes for screen-eligible populations under different screening scenarios. Screening has been 

estimated to be cost-effective in these studies; however, importantly, cost-effectiveness remains 

controversial and highly contingent on the prevalence of the target population who are found 

eligible for screening, screening participation rates, and costs of conducting LDCT – and may 

even add to health care expenditures75. Cost-effectiveness estimates vary considerably in 

Canadian jurisdictions, which demonstrates different modelling approaches and assumptions, 

screening frequency, screening eligibility criteria, the presence and type of smoking cessation 

intervention, and health systems costs for lung cancer screening and treatment.  

Compared to no lung cancer screening, LDCT lung cancer screening has been modelled 

to be cost-effective for health systems in Canada, Ontario, and Alberta, with incremental cost-

effectiveness ratios ranging from $24,000 to $62,000 per quality-adjusted life-years (QALYs), 

depending on how smoking history and smoking cessation rates are modelled.76 Use of risk 

prediction models to limit screening eligibility to people in Canada at high risk for lung cancer, 

set at a 2% threshold over 6 years, has been modelled to cost $20,724 per QALY gained. This 

finding mostly reflected cost savings from non-lung cancer outcomes in diverse groups exposed 

to commercial tobacco.77 A microsimulation analysis of 576 different lung cancer screening 

policies in Ontario demonstrated that strict smoking eligibility criteria were more cost-effective 

compared to less stringent eligibility criteria in annual LDCT screening with little impact on life-

years gained.78 Cost effectiveness was most responsive to costs of LDCT screening.78 Biennial 

LDCT screening of eligible Canadians according to NLST criteria was modeled to be more cost-

effective and to produce similar QALYs compared to annual screening.79 In Alberta, lung cancer 

screening was estimated to save $42 million in health service utilization costs associated with 

stages 1 or 2 screen-detected diagnoses compared to stages 3 or 4 diagnoses, for a net cost 
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avoidance of $6.65 million after accounting for the cost of the LDCT lung cancer screening 

program itself.80 

Addition of a comprehensive smoking cessation intervention generally reduced the 

average cost-effectiveness by half.79 Implementing smoking cessation interventions alongside 

LDCT lung cancer screening has been modeled to be cost-effective in the context of annual 

screening in Canada and may prevent additional lung cancers and save life-years at a relatively 

low cost.81 

 

1.3 Ethical aspects of lung cancer screening  

Normative questions and debates 

Ethical aspects of lung cancer screening are relevant for health policy because this is the space 

where decision-making on lung cancer screening occurs. Normative questions that require health 

policy decision-making include: 

• Should population-based LDCT lung cancer screening programs be publicly funded in 

Canadian health systems? 

• Who should be screened for lung cancer? Who should not be screened for lung cancer, 

and what might be the implications of screening some and not others? 

• How should lung cancer screening be offered to target populations? 

• What should be the acceptable trade-off of screening benefits and harms, and how should 

the benefits and harms be distributed in society? 

• How should resources to prevent lung cancer be allocated between screening and other 

prevention activities in health systems? 

 

Ethical issues related to established cancer screening programs suggest what might be likely 

ethical aspects for lung cancer screening.19 Ethical issues relate to justification for the offer of 

screening, promoting individual autonomy in decision-making to participate in screening, and 

risks of harms associated with limitations of our knowledge of lung cancer, the intrinsically 

probabilistic natural history of lung cancer, and values, interests and biases inherent in lung 

cancer screening policymaking processes.19,82-84 Screening is an imposition in the lives of people 

who are asymptomatic for cancer and there are ethical concerns about what and whose values, 

potentially conflicted and/or biased, motivate the development and implementation of cancer 

screening policies and programs.84 Screening may elicit responses based on people’s fear of 

cancer and enthusiasm for the use of technologies in cancer prevention and care. Risk 

categorization schemes (e.g., risk prediction modelling, risk stratification, risk algorithms, risk 

scoring, risk-based screening, etc.) using genetic and/or individual information about risk factors 

has raised ethical concerns about genetic discrimination and privacy, the acceptability of not 

preventing mortality to avoid psychological harms, and intergenerational equity, e.g., in the case 

of polygenic risk scoring for breast cancer screening eligibility, which tends to identify more 

younger compared to older women for screening.85 Dennison et. al. have used Beauchamp and 

Childress’s principles of medical ethics to highlight that in addition to concern for benefits and 

harms, risk stratification for cancer screening elicits questions about whether screening 

participation is the right of individuals and how to support the autonomy of people who cannot or 

choose not to participate in risk assessment.86 These features require ethical assessment and 
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justification and demonstrate the challenges of ensuring societal fairness and promoting 

individual autonomy.19,83 For lung cancer screening, the use of risk prediction modeling is used 

to further reduce the number of individuals invited to screen by limiting screening invitations to 

only those who are high-risk, and mostly based on their current and previous history of 

commercial tobacco smoking. This has the potential to create or reproduce stigma against people 

who have a history of commercial tobacco smoking, and especially stigma againt those who 

currently smoke commercial tobacco, with potential effects on the willingness of these 

individuals to participate in risk assessment and screening. Lack of transparency about the goals 

of screening also contributes to compromising public trust and understanding about screening, 

with further implications for participation of high-risk individuals. 

The benefits to harms ratio of screening is marginal,87 delicate, complex, and challenging 

to effectively communicate to people who are considering their own participation in screening. 

Difficulties translating population-level evidence about lung cancer screening benefits and risk of 

harms to the individual patient may hinder the potential of patients to make informed decisions 

regarding their own screening participation. Risks of harms inherent to cancer screening 

technologies include risks of false positive and false negative screening results and 

overdiagnosis, and the subsequent intervention cascades from the occurrence of each of these 

potential harms. Overdiagnosis is a major harm of screening and for lung cancer, an estimated 

49% of diagnoses are estimated to be overdiagnosed via LDCT screening.88 Normative and 

empirical research about cancer screening ethics has identified overdiagnosis as one of the most 

serious harms of screening, resulting in more harm than good89 due to overdefinition of disease90 

and overdetection of disease.91 Overdiagnosis, thus, is due to our limited knowledge of lung 

cancer and the intrinsically probabilistic natural history of lung cancer. Overdiagnosis of lung 

cancer via screening causes physical and psychological harm and direct financial and opportunity 

costs to individuals and families, and preventable use of limited health resources. The inability to 

identify cases of screen-detected overdiagnosed lung cancers poses a serious limitation on 

rectifying these harms, or even preventing them. Hofmann et. al. have proposed patient, 

professional, and population perspectives on overdiagnosis and options for measuring 

overdiagnoses at each of these levels.92 For lung cancer screening using LDCT, there is also a 

risk of incidental chest findings. Physical and psychological harms and financial and opportunity 

costs may be encountered in the screening process, from decision-making to participate in 

screening to diagnostic follow-up and treatment.93 The benefits of screening should be clear and 

sufficient to outweigh the risks of harms. Balanced, complete, and up-to-date evidence about 

benefits and harms should be communicated in a variety of formats and allow room for 

discussion driven by patients to obtain knowledge needed to support their informed choice.94  

Use of risk prediction models to manage the benefits to harms ratio of lung cancer 

screening is relevant to the autonomy of patients who rely on their predicted risk of lung cancer 

using these models to guide decision-making about their own screening participation. 

Transparency, explanation, and justification about data included (and excluded) and how data are 

modeled in risk prediction may support patient autonomy, reduce patient-provider inequalities 

about knowledge of risk, and contribute to building trusting relationships between patients and 

their health care providers and health systems.94,95 The requirement to participate in risk 

prediction to determine screening eligibility may be a deterrent for some who could benefit from 

screening, as the risk prediction process relies on self-reported personal health information 

including history of smoking commercial tobacco. The ability of risk prediction modelling to 
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ensure that screening benefits outweigh harms may be uncertain, as the variables and 

assumptions used in risk prediction models yield different results when applied to different sub-

populations.96 For health systems, the use of risk prediction models to guide patient selection for 

screening has implications for the number of people screened, who is included in screening (e.g., 

people with a smoking history) and excluded from screening (e.g., people with little or no 

smoking history who might have a history of occupational or environmental lung carcinogen 

exposure or genetic risk factors for lung cancer), and screening program costs.97  

As cancer screening is simultaneously a health care and public health activity, equity of 

screening access and outcomes for different types of communities or groups with high rates of 

lung cancer incidence are also key ethical issues.19 Clinical ethics and public health ethics 

frameworks provide guidance about how to address cancer screening ethical issues at individual 

and structural/systemic levels, respectively. However, these ethics frameworks sometimes 

conflict and there is little empirical or ethical evidence about how to negotiate between 

individual and societal needs and values.19,20  

The population distribution and causes of lung cancer in Canada suggest the need to 

elaborate upon the public health ethics dimension of lung cancer screening and to examine the 

interstitial space between public health ethics and clinical ethics frameworks that may be 

engaged in acting upon the ethical issues. Unequal population patterns of lung cancer are 

systematic, preventable, and inequitable. Differential patterns importantly include varying and 

higher incidence and mortality rates and lower survival rates of lung cancer in specific (but not 

all) Indigenous communities,6-10 low socioeconomic,3-5 and certain rural5 people in Canada. Lung 

cancer incidence in Canada, including in these populations, is mostly attributed to patterns of 

commercial tobacco smoking,98 which engages with the colonization of tobacco for Indigenous 

populations99 and the vulnerability of low socioeconomic status populations to commercial 

tobacco smoking dependence.100 Higher incidence rates may also be associated with increased 

prevalence or intensity of exposure to environmental and occupational lung carcinogens along 

independent as well as intersecting axes involving socioeconomic, immigrant, and Indigenous 

identities.101-106 Greater mortality and lower survival rates partly reflect inequitable access to 

primary and cancer care,107-109 including a lack of access to timely, comprehensive, and culturally 

appropriate health care.  

Major causes of lung cancer inequities in Canada are political, economic, and social 

determinants of lung cancer incidence and outcomes in Canadian society that include, but are not 

limited to, colonialization of tobacco,99,110 commercialization of asbestos and other lung 

carcinogens that also involve poorly regulated emissions of lung carcinogens in extraction and 

manufacturing processes, and anti-Indigenous racism in health systems. Social determinants of 

smoking in Inuit in Inuit Nunangat differ by sex and include certain measures of education, 

household income, food insecurity, residential school history, and homes with crowding or 

current smoking activities.33 The inequitable distribution of lung cancer incidence, mortality, and 

survival in Canadian society and the reasons why these inequities exist are bioethical issues.111 

Health policy has the capacity to respond to these bioethical issues; LDCT lung cancer screening 

is one of several opportunities within the health policy realm. Public health ethics offers concepts 

such as accountability to different types of communities, reciprocity, solidarity, trust, and justice 

that may be used to normatively guide policy decision-making about ethical issues or to conduct 

ethical analysis of public health programs.112-114 However, there is little known about what 

ethical concepts are being used, or should be used, to address bioethical issues at structural and 
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systemic levels affecting populations, and how these ideas may engage with ethical frameworks 

that are centered on ethical issues encountered by individual patients in clinical LDCT lung 

cancer screening contexts.  

Empirical evidence about ethical issues and how they are being resolved can help fill this 

knowledge gap. Ethical aspects are important to elucidate in Canadian health policy contexts 

because this can support the design and delivery of lung cancer screening programs that are 

equitable, effective, and a wise use of limited health resources in Canadian health systems, which 

are publicly financed and administered. Health policy decision-making about lung cancer 

screening ethical issues involves ethics frameworks, normative guidance, or moral judgments. 

There is a gap in knowledge about what the ethical issues are in health policy and how the ethical 

issues are being, and how they should be, addressed in health policy.  

Empirical investigation of what ethics tools are being used to resolve ethical issues, and 

how and why they are being used and by whom, can provide transparency to populations who 

have an ethical stake in lung cancer screening and to the public regarding normative justification 

for the allocation of publicly financed health resources. Eliciting social values about lung cancer 

screening ethical issues may inform ethical aspects and responses from health policy, which can 

help create lung cancer screening programs that effectively engage the participation of people 

prioritized for screening. Empirical investigation of ethical issues can provide insights about how 

ethical guidance from public health and clinical ethics frameworks may engage with one another 

in the health policy sphere. This knowledge can advance ethics theory relevant to cancer 

screening and other disease screening activities in health systems. 

This research aims to address a knowledge gap at a time when lung cancer screening 

activities are occurring and programs are being implemented in Canadian jurisdictions, by asking 

what the ethical issues are and how may they be resolved in health policy. This research seeks to 

contribute a comprehensive understanding of the ethical aspects of population-based LDCT lung 

cancer screening programs in Canadian jurisdictions informed by the mutually nurturing 

interactions between empirical evidence, ethics theory, and social values. This research uses an 

empirical bioethics approach to surface ethical issues regarding organized LDCT lung cancer 

screening and show what moral judgments, normative frameworks, and social values may be in 

use to address the ethical challenges in Canadian health policy. It aims to add novel empirical 

evidence that can extend and specify ethics theory and debate about negotiating between the 

clinical and public health ethics dimensions of cancer and disease screening in health policy. 

Finally, this research hopes to advance applications of empirical bioethics approaches in the 

health policy milieu. 

 

Definitions of “ethics” and “social values” 

The term “ethics” in this research refers to ethical aspects and the normative guidance, ethics 

principles, or moral judgments about ethical issues associated with population-based LDCT lung 

cancer screening programs in Canadian jurisdictions. Ethical issues are informed by cancer 

screening ethics and morally relevant facts about lung cancer in Canada. The term includes 

clinical and public health ethics frameworks that may be in use, or that should be used, to 

address the ethical issues.115  
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“Social values” is commonly used by researchers in reference to “patient values” or 

“public values in aggregate.” Patient values are relevant to patients, individuals, and caregivers, 

whereas public values are related to social groupings of patients or individuals that may be of 

particular interest in a health technology assessment (EUnetHTA). Social values may affect 

resource allocation decision-making and priority-setting in health systems.116 In this research, the 

term “social values” refers to the value judgments, attitudes, and beliefs of the public about the 

ethical issues associated with population-based LDCT lung cancer screening programs in 

Canadian jurisdictions. This use is congruent with how the term “social values” has been used to 

elicit social values and ethics in health technology assessment.115 This research is undertaken for 

descriptive purposes; that is, to solely describe what social and ethical values are, and not which 

ethical and social values ought to drive policy. The descriptive ethical and social values evidence 

generated from this research may be later and separately analyzed using ethics theory relevant to 

the research data to produce normative recommendations for addressing ethical issues in policy.  

It is important to understand social values towards the ethical issues associated with lung 

cancer screening to design screening programs that are equitable, inclusive, and attentive to 

social needs – and therefore more likely to effectively engage people who could benefit from 

screening.83,115 Social values regarding mammography screening elicited from women in 

Ontario94 and Canada117 have yielded important insights about how to support people to make 

informed choices about breast cancer screening. Research about social values and cancer 

screening has emphasized patient values regarding their own participation in cancer screening. 

This research has drawn attention to the values related to cancer screening as an individual 

health care intervention. Social values research can contribute to informing policy priorities and 

allocating resources within health systems116; however, social values related to population or 

structural/systemic aspects of cancer screening are under-researched. As a result, little is known 

about social values held towards cancer screening as a public health intervention. This research 

proposes to elicit social values regarding LDCT lung cancer screening as both a health care and 
public health intervention.  

 

1.4 Research objective, questions, and approach 

The objective of this research is to elucidate the ethical aspects of population-based LDCT lung 

cancer screening programs in Canadian jurisdictions. Ethical issues in organized LDCT lung 

cancer screening have not been investigated in the Canadian context. There is a lack of empirical 

approaches to understanding ethical issues occurring in both public health and health care 

dimensions and there is a gap in knowledge about how these ethical issues are being, and should 

be, deliberated and acted upon in health policy. Ethical and social values evidence produced from 

this research must be considered to inform the equitable, effective, and ethically and socially 

acceptable implementation of lung cancer screening programs in Canada.  

 

To attain this objective, the following research questions are examined in this thesis: 

 

1. What are the ethical aspects of screening people for lung cancer in population-based 

programs using LDCT in Canadian jurisdictions? (Studies 2 and 3) 
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2. How are the ethical issues being addressed in health policy? Specifically, what ethical 

principles, normative guidance, or moral judgments may be in use in policy decision-

making about the development and implementation of population-based LDCT lung 

cancer screening programs, and how are these ethical ideas being used? (Study 3) 

3. How should the ethical issues be addressed in health policy? Specifically, what do 

social values and ethics theory suggest for how the ethical issues ought to be approached 

in policy decision-making about the development and implementation of population-

based LDCT lung cancer screening programs? (Studies 1 and 2) 

 

This research is guided by empirical bioethics, which includes a range of approaches that 

integrate empirical evidence with bioethics theory to make normative recommendations for 

practice. This research draws upon elements of two empirical bioethics frameworks: the “Bristol 

framework”,118 and symbiotic empirical bioethics.22  

The Bristol framework landscapes the process of how empirical and ethics data are 

collected, analyzed, and harmonized. It is comprised of three phases: mapping, framing, and 

shaping. In the mapping phase, the research area is surveyed for the current state of knowledge, 

gaps in knowledge, and existing proposals for addressing these gaps.118 The mapping phase of 

the research is a systematic literature review (Study 1 in Chapter 2) of public perspectives on the 

benefits and harms of LDCT lung cancer screening.  

The purpose of the framing phase is to look at areas of the mapped research that need 

further investigated or to explore areas that have not yet been mapped, often using primary 

empirical research about how the research issue is approached by relevant stakeholders.118 In this 

research, the framing phase is comprised of two qualitative description studies to elicit ethical 

and social values about LDCT lung cancer screening from key informants and the public 

(Studies 2 and 3 in Chapters 3 and 4, respectively).  

In the shaping phase, empirical findings from the mapping and framing phases are 

integrated with relevant ethics theory to generate normative recommendations for future 

research, practice, or policy.118 The shaping phase in this research is where conclusions will be 

made about how ethical issues of LDCT lung cancer screening ought to be navigated in health 

policy. Chapter 5 draws on the empirical data from the three studies in this dissertation to suggest 

relevant ethics theories and directions for future normative analysis. 

Elements of the symbiotic empirical ethics methodology are used to integrate empirical 

and ethics evidence in this research. Symbiotic empirical ethics acknowledges the mutually 

generative relationship that occurs between ethics theory and practice.22 Existing knowledge 

about ethical issues in cancer screening and theoretical frameworks or principles for addressing 

ethical issues are used in this research to identify potential ethical issues and moral guidance for 

lung cancer screening. Ethical aspects of lung cancer screening and the policy environs in which 

these ethical aspects occur and are resolved are elucidated through empirical investigation. Due 

to the nature of symbiosis, empirical results are expected to demonstrate how ethics principles 

are interpreted and applied to guide action in health policy, which in turn helps understand ethics 

principles themselves.22 

This research sets the stage for future ethics analysis, when relevant ethics theories and 

principles elicited from empirical findings will be used as tools for analyzing empirical data from 
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multiple perspectives. This step is when the naturalistic fallacy119 may be addressed. Analysis of 

empirical data from multiple angles afforded by ethics theory can protect the translation of 

empirical evidence about ethical and social values to prescribe recommendations about what 

values should be implemented or used to guide policy decision-making about ethical issues. 

Ethics analysis provides the opportunity for critical analysis of empirical findings which can 

guard against the reproduction of existing biases in normative policy suggestions arising from 

this research. Although ethics analysis is outside of the scope of this descriptive research, in the 

descriptive phase, existing biases or problematic ethical and social values will be identified as 

findings that need to be addressed critically or cautiously in future ethics analysis. Ethics 

analysis will also add nuance to ethical theory in real-world health policy contexts. Collectively, 

this research and future ethics analysis can be used in the future to produce normative 

conclusions or reasoned arguments about what ought to be the solutions to LDCT lung cancer 

screening ethical issues in Canadian health policy.22 

 

Reflexivity 

A constructivist understanding of qualitative research sees knowledge as co-created between 

researchers and participants, so it is important for readers to understand who the researcher is. I 

use the term “reflexivity” here to think about how, why, and when I have made research 

decisions, and how these decisions affected the research process and product.120  

I approached my doctoral research with an interest in surfacing the ethical issues and 

moral judgments that are made in health policy regarding the prevention of cancer, and 

implications for health equity. This interest was developed during my pre-doctoral research 

career where I contributed to studying the causes, prevention, and impact of occupational cancer 

in Canada and globally using epidemiologic methods and public and global health lenses. While 

undertaking this research, I questioned how epidemiological data and other types of evidence are 

used in policy deliberation about cancer prevention; particularly, what and whose ethical and 

social values may be used in policy decision-making and what impacts are produced as a result; 

why ethical and social values are rarely made explicit; and what benefits to society and health 

policy could arise from making ethical and social values transparent.  

These questions compelled me to make explicit the ethical issues, ethical frameworks, 

and decision-making logics about the ethical issues, in my doctoral research. I was also 

interested in seeing how populations with a high burden of cancer identify and think about the 

ethical issues and what they value regarding cancer prevention in health policy. I was motivated 

to explore the idea that policymaker and public ethical and social values may not completely 

overlap, and what happens when differences arise in democratic governments where health 

policy decisions are made. What is ethically at stake when it comes to preventing cancer, and for 

whom? What happens when there are conflicts between parties of interest regarding what is 

ethically at stake in cancer prevention policy? These questions drove me to use the theories and 

methods of qualitative and mixed methods research in this dissertation.  

Using these research methods also prompted me during the course of this research to state 

and continuously revisit my own attitudes to lung cancer screening and how they influenced my 

research decisions and the resulting research directions. I entered this research with a skepticism 

about lung cancer screening, given that it is a significant investment of limited health care 

resources (as I observed and understood in my pre-doctoral research career at a provincial cancer 
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agency in charge of provincial cancer screening policies and programs) and with potentially 

marginal benefits and certain harms as reflected by the use of risk prediction models to identify 

eligible individuals for screening. I also entered this research with concern about how decisions 

are made about who is eligjble for screening, and was particularly interested in the reasons why 

occupationally exposed populations had not been included given the strong and established 

associations between occupational carcinogen exposures and lung cancer, the prevalence of 

occupational lung carcinogen exposures in Canada, and the burden of occupational lung cancer 

in Canada – research projects to which I contributed in my pre-doctoral research career.  

How policymakers make ethical and values-based judgments about this evidence base in 

devising lung cancer screening policies was of great interest to me. As my doctoral research 

progressed (including my own readings about cancer and disease screening ethics, and the 

collection and analysis of my study data), I attempted to keep open-minded about the potential 

benefits of screening and was moved by the way that participants and key informants expressed 

their values about screening benefits for their own lives and for society. Nevertheless, my 

ambivalence towards lung cancer screening grew throughout this research, culminating in 

concerns about the harms and inequitable harms of lung cancer screening for individuals and 

communities, as well as concerns about about how scarce resources are allocated towards the 

prevention of lung cancer in health systems, which reflected on my values of health equity and 

primary prevention of disease at the level of health determinants that endured throughout my 

doctoral research. 

My background has informed the attention that I have given in my doctoral thesis to 

opportunities for bioethics research to respond to the structural and systemic causes of lung 

cancer and the epidemiology of lung cancer incidence, mortality, survival, and access to care in 

Canada. My interest in health equity is what motivated my career in health research; I had been 

thinking about pluralistic concepts of justice since my pre-doctoral work in global health. In my 

dissertation, I am using an empirical bioethics approach to engage empirical data with ethics 

theory that may further be used to produce normative recommendations for ethical, equitable, 

and effective organized LDCT lung cancer screening programs in Canada. 
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Abstract  
 

Objective: Screening for lung cancer with low dose computed tomography (LDCT) significantly 

reduces lung cancer mortality, but there is a lack of knowledge about how target populations 

consider its value. The aim of this study was to understand patient and public perspectives on 

benefits and harms of LDCT lung cancer screening. 

 

Methods: A systematic literature review using an integrative meta-synthesis technique was 

conducted to identify primary empirical studies published in any jurisdiction since the year 2002. 

An information scientist-designed search strategy was deployed in six health and social science 

databases. Two reviewers independently screened resulting titles, abstracts, and potentially 

eligible full-text studies. Quantitative assessments and open-ended perspectives on benefits and 

harms were extracted and convergently integrated at analysis using a narrative approach. Design-

specific study quality was assessed.  

 

Results: Forty-nine studies (26 quantitative, 18 qualitative, 5 mixed methods) were included. 

Study quality was acceptable. Participants perceived screening as a personally beneficial tool for 

early detection and providing reassurance. Radiation exposure and overdiagnosis and false 

positives were viewed as inherent, concerning harms frequently justified by early detection 

benefits. Stigma, anxiety, and fear related to screening procedures and results were pervasive 

among current smokers and unalleviated by consideration of early detection benefits. Low 

socioeconomic status groups were deterred by potential out-of-pocket costs and geographical 

access.  

 

Conclusions: Populations targeted for LDCT lung cancer screening tended to overestimate 

personal screening benefits and rationalize physical but not psychological harms. Screening 
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programs should be clear about benefits, use non-stigmatizing design, and prioritize access for 

high-risk, under-screened populations. 
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Introduction 

Lung cancer is the second-most incident cancer and leading cause of cancer mortality in men and 

women worldwide.121,122 In 2020, an estimated 2.2 million people were newly diagnosed with 

lung cancer globally, accounting for 11.4% of incident cancers that year.122 Increasing incidence 

and mortality trends are occurring in women123,124 and people aged 50 years and older,124 and 

rates are higher in wealthier and more developed countries, mostly reflecting smoking 

patterns.124 Within highly developed countries, rates are higher in current smokers,125,126 those 

with low socioeconomic status,127 specific Indigenous communities,128,129 and racialized 

groups.127 Most lung cancers are diagnosed at advanced stages III or IV130 when treatment 

options are limited, and treatment effectiveness is poor.131 Three-year net survival for the major 

histologic sub-type, non-small cell lung cancer, diagnosed at stage IV is less than 10% in high-

income countries.131  

The causes of lung cancer are believed to involve exposure to diverse lung carcinogens 

and genetic characteristics.121 In 2017, an estimated 63.2% of lung cancer deaths globally were 

caused by commercial tobacco smoking.132 A growing number of lung cancer diagnoses and 

deaths occur in never-smokers.121,122 Primary prevention has prioritized reducing exposure to 

prevalent lung carcinogens such as commercial tobacco133 and outdoor air pollution.134 However, 

lung cancer continues to be diagnosed at alarming rates worldwide with poor prognosis. 

Screening programs are emerging in multiple jurisdictions, employing low dose computed 

tomography (LDCT) to detect lung cancer in earlier, more treatment-responsive stages I and II 

among eligible asymptomatic individuals.  

The principal aim of lung cancer screening with LDCT is to lower population lung cancer 

mortality. Ebell et. al., in a meta-analysis of 8 randomized controlled trials with over 90,000 

participants, found an absolute risk reduction of mortality of 0.4% with the use of LDCT (2.12% 

and 1.72% in the control and intervention arms, respectively).56 Other trials from the Netherlands 

and Belgium (NELSON)135 and the United Kingdom (UKLS)136 have shown similar reduced 

mortality for older people with a moderate to heavy smoking history. Ancillary benefits of lung 

cancer screening are embedded smoking cessation support137 and information about lung 

health.138 Lung cancer screening could be cost-effective for health systems given the appropriate 

choice of high-risk population.139  

To provide benefits, lung cancer screening entails harms, and many ethicists have worried 

that overdiagnosis is among the most serious of harms. Overdiagnosis and its related harms (e.g., 

overtreatment) arise from a combination of limitations in knowledge about lung cancer and the 

inherently probabilistic natural history of lung cancer. In addition, the accuracy of LDCT to 

screen for lung cancer involves a trade-off between how effectively the screening method 

correctly identifies true cases of lung cancer (sensitivity) and the true absence of lung cancer 

(specificity). LDCT sensitivity and specificity ranged from 59-100% and 26.4-99.7%, 

respectively.140 False positive findings may be accompanied by follow-up investigation involving 

additional scans or lung biopsy. Rates of false negative findings are relatively lower in trials141 

and their detection via LDCT needs careful consideration with respect to the diagnosis of screen-

detected lung cancers that would not have caused harm (overdiagnosis)88,140,142 and 

overtreatment. To mitigate harm and maximize benefit, screening eligibility has been limited to 

those at high risk of being diagnosed with lung cancer in a defined period in specific populations 

with different prevalence rates of lung cancer, often based on age and smoking history and 

determined with risk prediction modelling.143,144  
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Lung cancer screening programs have been established longest in the United States 

(U.S.), yet a mere 14% of eligible individuals participate.145 Screening rates in the U.S. and 

elsewhere are even lower among eligible racialized,146,147 low socioeconomic status,147 and 

currently smoking148 populations who bear the burden of lung cancer. Reasons include lack of 

access to primary care and lung cancer screening and treatment,149 low awareness and education 

about screening among the public and health care providers,149,150and uneven program 

implementation.151 Evidence about lung cancer screening barriers and facilitators suggests that 

how eligible groups perceive screening benefits and harms impacts their participation in, and 

ultimately the success of screening programs.149 However, there is a lack of knowledge focused 

on how populations targeted for lung cancer screening value this intervention. Little is known 

about what screening elements are conceived by potential participants as a benefit or harm and 

why, how discrete benefits and harms are judged with respect to their importance or worth, and 

how benefits and harms are weighted against each other in contemplation, deliberation, or 

decisions about screening. Uncovering these perspectives can address gaps or limitations in how 

screening programs are implemented, for whom, and how patient values about benefits and 

harms are discussed with those considering participation in screening.  

The objective of this study was to understand how patients and the public view the 

benefits and harms of lung cancer screening with LDCT. The perspectives of interest in this 

review are those held by the public, including people who are and are not eligible for lung cancer 

screening, and patients, defined as lung cancer screening participants. The perspectives of low 

socioeconomic status, racialized, and currently smoking populations were given additional 

attention in this study given the disproportionate impact of lung cancer on these groups.  

 

Methods 

Methodology 

We conducted a mixed methods systematic review and integrative synthesis of published 

evidence about patient and public perspectives on the benefits and harms of LDCT lung cancer 

screening. A convergent integrated mixed methods design was used.152-154 Quantitative data from 

quantitative and mixed methods studies, and qualitative data from qualitative and mixed methods 

studies, were collected concurrently and integrated at the data analysis stage using a narrative 

approach.155 

 

Search strategy 

We searched for original studies conducted in any global jurisdiction from January 1, 2002 until 

the October 6, 2022, which spans the emergence and use of LDCT for lung cancer screening. Six 

health and social science databases were searched: MEDLINE, Cumulated Index to Nursing and 

Allied Health Literature (CINAHL), Embase, Emcare, Scopus, and Social Science Citation Index 

(SSCI). The search strategy was developed in partnership with a medical librarian (CH) and topic 

experts (MP, PD). Search terms for lung cancer screening were combined with search strings for 

qualitative and quantitative research using validated search filters156,157 (Appendix 1). The search 

was first conducted on MEDLINE and then adapted using keywords and syntax specific to 

remaining databases. A search validation exercise was conducted by identifying five known 

articles prior to the search and looking for their inclusion in the MEDLINE search results. 
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Records from all databases searched were consolidated and duplicates removed. Remaining 

records were screened for eligibility.  

 

Study eligibility 

Two independent reviewers (MP and one of AC/KS/MC) screened titles and abstracts for 

eligibility according to a set of inclusion and exclusion criteria established a priori (Appendix 2). 

Studies were eligible for inclusion if they included the perspectives of the public or patients on 

the benefits and harms of lung cancer screening with LDCT. “Perspectives” were considered 

knowledge, attitudes, beliefs, perceptions, values, opinions, judgments, and preferences. 

“Benefits” and “harms” included overall benefits, overall harms, the relationship between 

benefits and harms, and discrete or specific types of benefits and harms. Full-text articles for 

eligible titles and abstracts were retrieved and screened for eligibility by two independent 

reviewers (MP and one of AC/KS/MC). Screening discrepancies were resolved via consensus. 

Interrater reliability for title and abstract screening and full-text screening was calculated using 

percentage agreement and estimated with the Cohen’s Kappa statistic (Appendix 3).  

 

Data extraction 

One reviewer (MP) extracted quantitative and qualitative study data. The completion and 

correctness of data extraction was verified by a second independent reviewer (AC, KS, or MC). 

Data were extracted when they described benefits or harms as identified by the study author or 

data extractor. Benefits and harms were considered widely as physical, psychological, social, 

financial, and other phenomena reported in literature including patient and public perspectives. 

For quantitative studies, we extracted and tabulated outcomes and measurements, and any related 

tests of statistical significance for between-group comparisons by intervention (e.g., pre-post), 

socioeconomic status, race/ethnicity, and smoking status (Appendix 4). For qualitative studies, 

we extracted two elements: findings (i.e., the authors’ own summary and interpretation of 

results), and illustrations (i.e., participant quotes) corresponding to each finding. Findings and 

illustrations were inductively coded as outcomes using NVivo software (QSR International). 

Codes were directly copied from or stayed close to the results categories, themes, or ideas as they 

were reported by authors.  

 

Data analysis and synthesis 

A taxonomy of lung cancer screening harms158 was identified from the literature prior to the 

conduct of this review. For this review, the taxonomy was modified to accommodate participants’ 

perspectives on benefits, forming a six-category analytic framework: overall perspectives, 

physical benefits, psychological benefits, physical harms, psychological harms, and financial and 

opportunity costs (Table 2). Each category contained thematically related sub-categories created 

by inductively grouping outcomes extracted from quantitative and qualitative studies that shared 

a similar idea, concept, or theme. Sub-categories were given a label to encompass the shared 

theme. Within each sub-category, quantitative and qualitative data were integrated using a 

narrative approach.155 This approach allowed us to analyze heterogeneous outcomes and 

measurements across the quantitative data in narrative format and integrate them with qualitative 

findings. Quantitative and qualitative data were woven together by grouping extracted data from 
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studies from each method by analytic outcome and synthesizing findings on the same analytic 

outcome in narrative form.155 Where available, results by socioeconomic status, race/ethnicity, 

and smoking status were narratively integrated and reported separately. A detailed analytic 

framework, which displays which outcomes were derived from quantitative and qualitative 

studies, is presented in Appendix 5. 

 

Table 2. Analytic framework 
Category Sub-category Included outcomes 

1. Overall 

perspectives 

1.1 Favourable perspectives Benefits (overall) 

Harms (overall) 

Benefits versus harms 

Acceptability 

1.2 Concerns about efficacy Efficacy 

1.3 Desire for wider eligibility Eligibility 

2. Physical 

benefits 

2.1 Valuing early detection Early detection 

Mortality reduction 

Early treatment 

Improved survival 

2.2 Influence on smoking behaviour Motivation to quit smoking 

Self-reflection about smoking 

Smoking futility vs screening ease 

3. Psychological 

benefits 

3.1 Desire for lung health information Information about health 

Health monitoring 

Health protection 

3.2 Reassurance about lung health Reassurance 

3.3 Reduction of uncertainty Tolerance of inherent uncertainty 

3.4 Preparation before death Preparing family and personal 

affairs before death 

4. Physical 

harms 

4.1 Need for accuracy False positives 

False negatives 

Incidental findings 
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Follow-up investigation 

Biopsy 

Overdiagnosis 

Overtreatment 

Accuracy 

4.2 Concerns about radiation exposure Radiation exposure 

4.3 Worries about discomfort or pain 

during screening 

Physical discomfort 

Pain 

5. Psychological 

harms 

5.1 Fear of screening result Fear of lung cancer 

Fear of screening results 

Fear of lung cancer treatment 

5.2 Fear and anxiety associated with 

screening protocol 

Waiting for screening result 

Fear of CT scan 

5.3 Feelings of stigma Stigma 

5.4 Shame, self-blame, and futility Shame, self-blame, and futility 

5.5 Feelings of distrust Distrust 

5.6 Feelings of fatigue Fatigue with smoking information 

6. Financial and 

opportunity 

costs 

6.1 Screening important but 

unaffordable 

Financial costs 

6.2 Screening important but 

inaccessible 

Time off work 

Travel time 

Convenience 

6.3 Screening important but 

burdensome 

Burden 

 

Quality assessment 

Two reviewers (MP and AC) independently evaluated study quality using the Mixed Methods 

Appraisal Tool (MMAT).159 The MMAT addresses key quality domains associated with each of 

the five study designs included in this review. Quality assessment was conducted to contextualize 

the strength of study findings, rather than to exclude studies based on their quality.160 Differences 

between reviewers’ quality assessments were resolved by consensus.  
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Reporting 

The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 2020 

reporting checklist was used to guide the reporting of this study (Appendix 6).161 The protocol 

for this study was registered and published on PROSPERO on September 19, 2022, as 

#CRD42022358765. The methods used to conduct the study aligned with the registered protocol. 

 

Results 

Included studies and participants 

The search of all databases yielded 10,038 records (duplicates removed). After title and abstract 

screening, 176 full-text articles were screened for eligibility, resulting in 49 unique studies for 

inclusion (Figure 3). This review included 20,120 participants from 26 quantitative, 18 

qualitative, and 5 mixed methods studies (Table 3). Most participants (81%) were from 18 

quantitative descriptive studies. Thirty-seven studies representing 42% of participants were 

conducted in the U.S. The number of people in the largest race or ethnicity category from each 

study was white (11,647 participants from 28 studies). Half of participants were current smokers 

(Tables 4-6).  

Patient and public perspectives about benefits and harms were elicited as a part of studies 

that aimed to understand social values about screening, expose or improve decision-making 

about lung cancer screening, understand screening barriers and facilitators, or increase screening 

participation. Benefits and harms were conceptualized as those affecting individual persons 

rather than populations or health systems. Qualitative studies frequently employed semi-

structured individual interviews and focus groups, while quantitative studies mostly used surveys 

to collect data (Table 2).  
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Figure 3. PRISMA Flow Diagram 
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Table 3. Characteristics of included studies by study design (number of studies) 

Stud
y ID 

Regi
on 

Aim N Lowest 
SES 
categor
y N 
(%) 

Smoking 
status N 
(%) 

Largest 
race or 
ethnicity 
category 
N (%) 

Data 
collectio
n 
methods 

Outcomes 

Quantitative randomized controlled trial (RCT) (N=2) 

Lillie 

2017
153 

USA To identify 

which 

factors 

patients 

consider 

most 

important 

in making 

screening 

decisions 

(overall 

and by 

patient 

characteris

tics) and to 

evaluate if 

perceived 

importance 

of 

screening 

benefits 

and harms 

varied by 

screening 

completion 

588 $20,000 

or less: 

190 

(32%) 

Current: 

267 

(45%); 

Former: 

321 

(55%) 

White: 

531 

(90%) 

Survey False 

positives; 

Incidental 

findings; 

Radiation 

exposure; 

Incidental 

findings; 

Waiting for 

screening 

result 

Clark 

2022
154 

USA To 

examine if 

inclusion 

of 

incidental 

findings 

informatio

n in a lung 

cancer 

screening 

348 <$10,0

00: 26 

(8%) 

Current: 

245 

(70%) 

White: 

254 

(73%) 

Survey Mortality 

reduction; 

Biopsy; 

False 

positives; 

Incidental 

findings; 

Overdiagnos

is; Financial 

costs 
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video 

decision 

aid affects 

screening 

intent 

Qualitative non-randomized (N=6) 

Sako

da 

2019
155 

USA To 

determine 

class 

effectivene

ss in 

increasing 

patient 

knowledge 

and 

supporting 

shared 

decision 

making 

regarding 

lung 

cancer 

screening 

680 NA Current: 

365 

(54%); 

Former: 

302 

(44%) 

White: 

448 

(76%) 

Survey Information 

about 

health; 

Reassurance

; Follow-up 

investigatio

n; Radiation 

exposure; 

Fear of 

screening 

results; 

Stigma 

Hoff

man 

2018
156 

USA To 

understand 

how 

patients 

who have 

viewed a 

patient 

decision 

aid value 

the 

potential 

benefits 

and harms 

of lung 

30 NA Current: 

20 (67%) 

Non-

White: 11 

(37%) 

Survey Early 

detection; 

False 

positives; 

Overdiagnos

is; Radiation 

exposure 
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cancer 

screening 

Lowe

n-

stein 

2020
157 

USA To 

evaluate 

the 

effectivene

ss and 

feasibility 

of 

implementi

ng 

counsellin

g and 

shared 

decision 

making in 

the 

screening 

setting at 

the time of 

screening 

using 

decision 

coaches 

81 NA NA NA Survey Early 

detection; 

False 

positives; 

Overdiagnos

is; Radiation 

exposure; 

Fear of lung 

cancer 

treatment; 

False 

positives; 

Acceptabilit

y; Radiation 

exposure 



Ph.D. Thesis - M. Pahwa; McMaster University - Health Policy 

43 
 

Raju 

2020
158 

USA To identify 

differences 

in 

demograph

ic, clinical, 

and 

socioecono

mic 

characteris

tics 

between 

eligible 

screening 

participant

s and non-

participant

s; to 

identify 

potential 

barriers to 

screening 

participatio

n 

818 NA Current: 

445 

(54%) 

White: 

687 

(84%) 

Survey; 

chart 

review 

Early 

detection; 

Mortality 

reduction; 

Follow-up 

investigatio

n; Radiation 

exposure; 

Fear of 

screening 

results; 

Financial 

costs; 

Travel time 

Clark 

2021
159 

USA To 

evaluate 

the ability 

of a 

decision 

aid to 

improve 

screening 

knowledge

, to 

determine 

what 

benefits 

and harms 

individuals 

value most 

when 

considerin

g 

screening, 

and to 

examine 

219 <$10,0

00: 9 

(4%) 

Current: 

147 

(67%); 

Former: 

72 (33%) 

White: 

185 

(75%) 

Survey Mortality 

reduction; 

Reassurance

; Biopsy; 

False 

positives; 

Follow-up 

investigatio

n; Financial 

costs 



Ph.D. Thesis - M. Pahwa; McMaster University - Health Policy 

44 
 

relationshi

ps between 

knowledge

, values, 

and 

screening 

intentions 

Bouc

hard 

2022
160 

USA To assess 

the 

feasibility 

and 

preliminar

y efficacy 

of the 

Lung AIR 

interventio

n and 

adaptations 

made to 

mode of 

interventio

n delivery 

292 $0-

19,999: 

9 (10%) 

Current: 

153 

(52%); 

Former: 

92 (32%); 

Never: 47 

(16%) 

African 

American 

or Black: 

167 

(57%) 

Survey Benefits 

versus 

harms; 

Early 

detection; 

Health 

protection; 

Physical 

discomfort; 

Fear of lung 

cancer; Fear 

of screening 

results 

Quantitative descriptive (N=18) 
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Willi

ams 

2020
161 

USA To 

describe 

knowledge 

and 

awareness 

about 

screening, 

personal 

values 

about 

screening, 

screening 

uncertainty

, decisional 

control and 

resources; 

and 

examine 

association

s between 

decisional 

needs and 

participant 

intentions 

to discuss 

or undergo 

screening 

119 <$5000

: 25 

(21%) 

Current: 

95 (79%) 

African 

American

: 119 

(100%) 

Survey Harms 

(overall) 
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Catal

do 

2015
162 

USA To 

describe 

older 

smokers' 

health risk 

beliefs 

related to 

cigarette 

smoking 

and lung 

cancer; 

identify 

demograph

ic, 

smoking 

history, 

health risk 

perception

s, 

knowledge

, and 

attitude 

factors 

related to 

whether a 

smoker 

would 

agree to 

screening; 

and 

provide a 

predictive 

model of 

factors to 

explain an 

older 

smoker's 

willingness 

to have a 

scan 

338 $10,000 

or less: 

27 (8%) 

Current: 

314 

(93%); 

Former: 

24 (7%) 

White: 

295 

(87%) 

Survey Early 

detection; 

Mortality 

reduction; 

Reassurance

; Accuracy; 

Physical 

discomfort; 

Radiation 

exposure; 

Fear of CT 

scan; Fear 

of lung 

cancer; 

Convenienc

e; Financial 

costs 
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Nishi 

2019
163 

USA To 

describe 

the quality 

of shared 

decision 

making 

among 

patients 

recently 

screened 

for lung 

cancer 

266 NA Current: 

103 

(39%) 

White: 

231 

(87%) 

Survey False 

positives; 

Follow-up 

investigatio

n; 

Overdiagnos

is; Radiation 

exposure 

Loh 

2018
164 

Mala

ysia 

To assess 

Malaysians

' 

knowledge 

of lung 

cancer and 

willingness 

to undergo 

screening 

385 NA Current/F

ormer: 73 

(19%); 

Never: 

312 

(81%) 

Malay: 

175 

(46%); 

Chinese: 

175 

(46%) 

Survey Early 

detection; 

Accuracy; 

Stigma; 

Financial 

costs 

Silve

stri 

2007
165 

USA To 

compare 

demograph

ic, clinical 

characteris

tics, and 

attitudes 

about lung 

cancer 

screening 

among 

current, 

former, 

and never 

smokers 

200

1 

<$40,0

00/year: 

840 

(42%) 

Current: 

559 

(28%); 

Former: 

517 

(26%); 

Never: 

925 

(46%) 

White: 

1481 

(74%) 

Survey Early 

detection; 

Accuracy; 

Financial 

costs; 

Travel time 
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Jonn

ala-

gadd

a 

2012
166 

USA To assess 

the 

influence 

of health 

beliefs on 

lung 

cancer 

screening 

among 

asymptom

atic 

smokers 

108 $15,000 

or less: 

58 

(54%) 

Current: 

40 (37%) 

Black: 40 

(37%) 

Survey Mortality 

reduction; 

Reassurance

; Physical 

discomfort; 

Radiation 

exposure; 

Fear of CT 

scan; Fear 

of screening 

results 

Park 

2016
167 

Kore

a 

To use the 

health 

belief 

model to 

identify 

factors and 

beliefs 

significantl

y 

associated 

with 

cancer 

screening 

intentions 

275 <300: 

154 

(56%) 

(10,000 

won/mo

nth) 

NA Korean: 

275 

(100%) 

Survey Benefits 

(overall); 

Harms 

(overall) 

Bui 

2018
168 

Kore

a 

To 

examine 

the 

intentions 

of Korean 

males aged 

40 years 

and older 

to be 

screened 

after 

exposure 

to 

informatio

n on the 

benefits 

and harms 

of lung 

173

0 

< 

2,999: 

409 

(24%) 

Current: 

1128 

(65%); 

Former: 

290 

(17%); 

Never: 

312 

(18%) 

Korean: 

1730 

(100%) 

Survey Early 

detection; 

Pain; 

Radiation 

exposure 
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cancer 

screening 

Willi

ams 

2020
169,170 

USA To identify 

positive 

and 

negative 

factors 

specific to 

lung 

cancer 

screening 

and 

develop 

statements 

to capture 

values 

about the 

screening 

test for use 

in a new 

measure of 

decisional 

values 

119 <$5,00

0: 25 

(23%) 

Current: 

94 (79%) 

African 

American

: 119 

(100%) 

Survey Benefits 

(overall); 

Harms 

(overall); 

Mortality 

reduction; 

Health 

protection; 

Accuracy; 

Follow-up 

investigatio

n; Incidental 

findings; 

Stigma; 

Financial 

costs; Early 

detection; 

Information 

about 

health; 

Financial 

costs 

Maki 

2021
171 

USA To 

examine 

the 

association 

between 

screening 

behaviour 

and beliefs 

aligned 

with 

informatio

204 NA No 

change 

during 

study: 

123 

(60%); 

Quit 

before 

study: 26 

(13%); 

Quit 

White: 

142 

(70%) 

Survey Early 

detection; 

False 

positives; 

Overdiagnos

is; Radiation 

exposure 
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n 

presented 

in a 

decision 

aid 

during 

study: 49 

(24%); 

Relapsed 

during 

study: 6 

(3%) 

Tann

er 

2013
172 

USA To 

evaluate 

beliefs and 

attitudes 

toward 

lung 

cancer 

screening 

among 

veterans 

209 Less 

than 

$40,000

: 102 

(49%) 

Current: 

41 (20%); 

Former: 

66 (32%); 

Never: 

102 

(49%) 

White: 

197 

(51%) 

Survey Early 

detection; 

Accuracy; 

Financial 

costs; 

Travel time 

Smits 

2018
173 

Wale

s 

To assess 

the 

influence 

of 

demograph

ic 

variables, 

smoking 

status and 

beliefs 

about lung 

cancer and 

early 

symptomat

ic 

detection 

on lung 

cancer 

screening 

attitudes 

100

7 

NA Former: 

291 

(29%); 

Never: 

445 

(44%) 

NA Survey Efficacy; 

Mortality 

reduction; 

Fear of 

screening 

results 
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Perca

c-

Lima 

2019
174 

USA To 

compare 

beliefs 

about lung 

cancer, 

knowledge 

and 

interest in 

lung 

screening, 

and 

possible 

barriers to 

lung 

screening 

460 NA Non-

Latino 

current: 

147 

(43%); 

Former: 

195 

(57%) 

Non-

Latino: 

342 

(74%) 

Survey Mortality 

reduction; 

Information 

about 

health; 

Accuracy; 

Follow-up 

investigatio

n; Pain; 

Radiation 

exposure; 

Fear of 

screening 

results; 

Financial 

costs; Time 

off work; 

Travel time 

Steph

ens 

2019
175 

USA To 

evaluate 

whether 

race, 

ethnicity, 

and 

socioecono

mic status 

affect 

screening 

perception

s that 

could 

influence 

uptake 

756 $0-

19,999: 

139 

(19%) 

Current: 

286 

(38%); 

Former: 

466 

(62%) 

White: 

568 

(76%) 

Survey Benefits 

(overall); 

Harms 

(overall) 



Ph.D. Thesis - M. Pahwa; McMaster University - Health Policy 

52 
 

Raz 

2019
176 

USA To 

understand 

current 

smokers' 

perspective

s on lung 

cancer risk 

and lung 

cancer 

screening 

185 <$25,0

00: 30 

(16%) 

Current: 

185 

(100%) 

White: 

110 

(60%) 

Survey Benefits 

versus 

harms; 

Early 

detection; 

Mortality 

reduction; 

Information 

about 

health; 

Reassurance

; Radiation 

exposure; 

Distrust; 

Fear of 

screening 

results; 

Stigma; 

Financial 

costs; 

Travel time 

Mon

u 

2020
177 

USA To 

describe 

knowledge

, attitudes, 

and beliefs 

regarding 

lung 

cancer 

screening 

among 

individuals 

at high risk 

for lung 

cancer 

240 <$25,0

00: 67 

(28%) 

Current: 

148 

(62%) 

White: 

219 

(91%) 

Survey Early 

detection 

Quaif

e 

2021
178 

UK To 

evaluate 

psychologi

cal 

correlates 

of lung 

cancer 

screening 

uptake 

773

0 

Quintile 

1 (most 

deprive

d): 

2149 

(28%) 

Current: 

2835 

(37%); 

Former: 

3832 

(49%); 

Never: 

272 (4%); 

Other 

White: 

5623 

(73%) 

Survey Early 

detection; 

Early 

treatment; 

Improved 

survival 
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tobacco 

(current/f

ormer): 

322 (4%); 

See 

2020
179 

Aust

ralia 

To gauge 

the lung 

cancer 

screening 

preference 

among 

Australian 

ever-

smokers, 

identify 

association

s between 

perceived 

lung 

cancer risk 

and 

screening 

eligibility 

on 

screening 

preference, 

and assess 

relative 

importance 

of possible 

screening 

drivers and 

barriers 

283 NA Current: 

59 (21%); 

Former: 

224 

(79%) 

White: 

261 

(92%) 

Survey Early 

detection; 

Mortality 

reduction; 

Reassurance

; 

Overdiagnos

is; Radiation 

exposure; 

Fear of 

screening 

results; 

Time off 

work; 

Travel time 

Qualitative (N=18) 
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Carte

r-

Harri

s 

2015
180 

USA To explore 

long-term 

smokers' 

perception

s of lung 

cancer, 

lung 

cancer risk 

factors and 

lung 

cancer 

screening 

26 <$20,0

00: 7 

(27%) 

Current: 

12 (46%); 

Former: 

14 (54%) 

White: 20 

(77%) 

Focus 

group 

Efficacy; 

Early 

detection; 

Reassurance

; Motivation 

to quit 

smoking; 

Convenienc

e; Stigma; 

Distrust 

Lei 

2022
181 

USA To explore 

health 

beliefs 

toward 

lung 

cancer 

screening 

among 

Chinese 

American 

high-risk 

smokers 

12 <$20,0

00: 2 

(17%) 

Current: 

4 (33%); 

Former: 8 

(67%) 

Chinese-

American

: 12 

(100%) 

Interview Fear of 

screening 

results; 

Early 

detection; 

Self-

reflection 

about 

smoking; 

Time off 

work; 

Convenienc

e; Financial 

costs; Pain; 

Reassurance

; Stigma 

Rich

man 

2022
182 

USA To 

understand 

residual 

screening 

barriers 

among 

eligible 

screening 

non-

participant

s 

16 NA NA Black: 9 

(56%) 

Interview Burden; 

Early 

detection; 

Fear of 

screening 

results; 

Physical 

discomfort; 

Tolerance of 

inherent 

uncertainty 



Ph.D. Thesis - M. Pahwa; McMaster University - Health Policy 

55 
 

Robe

rts 

2021
183 

USA To 

examine 

how 

current 

heavy and 

former 

smokers 

engaged in 

lung 

cancer 

screening 

understand 

and 

respond to 

personalize

d estimates 

for lung 

cancer 

screening 

risks and 

to provide 

insights 

into how 

this tool 

may 

influence 

risk 

perception

s and/or 

decision 

making 

10 NA Current: 

6 (60%); 

Former: 4 

(40%) 

NA Interview Benefits 

versus 

harms; False 

positives; 

Mortality 

reduction; 

Fear of lung 

cancer 
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Zelia

dt 

2015
184 

USA To 

understand 

views on 

smoking 

cessation 

from 

current 

smokers in 

the context 

of being 

offered 

lung 

cancer 

screening 

as a 

routine 

service in 

primary 

care 

37 NA Current: 

37 

(100%) 

White: 23 

(62%) 

Interview Motivation 

to quit 

smoking; 

Self-

reflection 

about 

smoking; 

Smoking 

futility 

versus 

screening 

ease; Early 

detection; 

Information 

about 

health; 

Health 

protection; 

Early 

treatment 

Scha

pira 

2016
185 

USA To 

describe 

how 

patients 

respond to 

specific 

categories 

of 

uncertainty 

in the 

context of 

lung 

cancer 

screening, 

and inform 

strategies 

for 

addressing 

concerns 

about 

uncertainty 

as part of 

the shared 

decision 

making 

22 NA NA Black or 

African 

American

: 16 

(72%) 

Interview Benefits 

versus 

harms; 

Stigma; 

Overdiagnos

is; 

Tolerance of 

inherent 

uncertainty 
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Mish

ra 

2016
186 

USA To 

characteriz

e patient 

knowledge 

and 

attitudes 

about lung 

cancer 

screening, 

smoking 

cessation, 

and shared 

decision 

making 

22 <$20,0

00: 14 

(64%) 

Current: 

9 (41%); 

Former/n

ever: 13 

(59%) 

Hispanic: 

14 (64%) 

Interview Benefits 

versus 

harms; 

Early 

detection; 

Efficacy; 

False 

positives; 

Fear of 

screening 

results; 

Follow-up 

investigatio

n; 

Motivation 

to quit 

smoking; 

Time off 

work; 

Convenienc

e; Financial 

costs; 

Burden; 

Travel time; 

Radiation 

exposure; 

Reassurance

; Tolerance 

of inherent 

uncertainty; 

Accuracy; 

Distrust 

Carte

r-

Harri

s 

2017
187 

USA To explore 

patient 

decisions 

to opt out 

of lung 

cancer 

screening 

after 

receiving a 

provider 

recommen

dation for 

screening 

18 NA Current: 

11 (61%); 

Former: 7 

(39%) 

White: 16 

(89%) 

Interview Efficacy; 

False 

positives; 

Fear of 

screening 

results; Fear 

of lung 

cancer 

treatment; 

Time off 

work; 

Financial 

costs 
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Sim

mons 

2017
188 

USA To 

examine 

screening 

barriers, 

including 

knowledge 

and 

attitudes 

about 

screening, 

among an 

ethnically 

and 

racially 

diverse 

sample of 

high-risk 

community 

members 

and 

physicians, 

nurse 

practitione

rs, and 

physician 

assistants 

38 NA Current: 

29 (76%) 

Not 

Hispanic/

Latino: 

28 (74%) 

Focus 

group 

Benefits 

versus 

harms; 

Early 

detection; 

False 

positives; 

Fear of 

screening 

results; 

Convenienc

e; Financial 

costs; Time 

off work; 

Tolerance of 

inherent 

uncertainty; 

Accuracy 
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Seam

an 

2018
189 

USA To 

examine 

screening 

knowledge

, attitudes, 

and 

decision-

making 

preference

s 

19 NA Current: 

3 (16%); 

Former: 

16 (84%) 

White: 19 

(100%) 

Interview Benefits 

versus 

harms; Fear 

of screening 

results; 

Early 

detection; 

False 

positives; 

Follow-up 

investigatio

n; Fear of 

CT scan; 

Time off 

work; 

Financial 

costs; 

Acceptabilit

y; 

Overtreatme

nt; 

Radiation 

exposure; 

Tolerance of 

inherent 

uncertainty 

Roth 

2018
190 

USA To explore 

patient 

motivation

s for 

agreeing to 

receive 

screening 

for lung 

cancer in 

the same 

healthcare 

system 

20 NA Current: 

7 (35%); 

Former: 

13 (65%) 

White: 18 

(90%) 

Interview Benefits 

versus 

harms; 

Early 

detection; 

Distrust 
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Gree

ne 

2019
191 

USA To identify 

barriers to 

informed 

decision-

making 

about 

screening 

offered 

during a 

routine 

primary 

care visit 

37 NA Current: 

37 

(100%) 

Black or 

minority 

race or 

ethnicity: 

10 (27%) 

Interview Information 

about 

health; Fear 

of lung 

cancer; 

Acceptabilit

y; Shame, 

self-blame, 

and futility 

Tong

e 

2019
192 

UK To explore 

the 

acceptabili

ty of 

targeted 

lung 

screening 

and uptake 

decision-

making 

intentions 

33 NA Current: 

11 (33%); 

Former: 

22 (67%) 

White: 29 

(88%) 

Focus 

group 

Acceptabilit

y; 

Eligibility; 

Information 

about 

health; Time 

off work; 

Self-

reflection 

about 

smoking 

Lowe

n-

stein 

2019
193 

USA To 

understand 

the 

attitudes 

and 

priorities 

among 

physicians 

and 

patients 

that inform 

shared 

decision-

making in 

real-world 

settings, 

and 

explore 

physician 

and patient 

perception

30 NA Current: 

20 (65%); 

Former: 

10 (32%) 

White: 20 

(65%) 

Interview Fear of lung 

cancer; Fear 

of lung 

cancer 

treatment; 

Reassurance 
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s of shared 

decision-

making in 

real-world 

practice 

Drau

cker 

2019
194 

USA To 

describe 

how 

current and 

long-term 

smokers 

explain 

their 

decisions 

to 

participate 

or not in 

lung 

cancer 

screening 

39 <$25,0

00: 13 

(33%) 

Current: 

18 (46%); 

Former: 

21 (54%) 

White: 35 

(89%) 

Interview Early 

detection; 

Efficacy; 

Fear of 

screening 

results; Self-

reflection 

about 

smoking; 

Financial 

costs 
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Rupa

rel 

2019
195 

UK To explore 

what 

screening-

naïve 

individuals 

from an 

'at-risk' 

population 

and lung 

cancer and 

public 

health care 

providers 

believe 

screening 

participant

s know and 

perceive 

about lung 

cancer 

treatment, 

and know, 

perceive 

and want 

to know 

about 

screening 

35 NA Current: 

17 (49%); 

Former: 

18 (51%) 

White: 26 

(74%) 

Interview

; Focus 

group 

Benefits 

versus 

harms; 

Early 

detection; 

False 

negatives; 

False 

positives; 

Fear of 

screening 

results; 

Mortality 

reduction; 

Overdiagnos

is; Radiation 

exposure; 

Efficacy; 

Distrust 
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Broa

d-

bent 

2022
196 

UK To explore 

the 

perspective

s of HL 

survivors 

towards a 

future LCS 

programm

e to 

understand 

the 

motivating 

factors and 

barriers to 

LCS 

participatio

n. 

30 NA Current: 

1 (3%); 

Former: 

11 (37%); 

Never: 18 

(60%) 

English/

Welsh/Sc

ottish/No

rthern 

Irish/Briti

sh: 27 

(90%) 

Interview Benefits 

versus 

harms; 

Tolerance of 

inherent 

uncertainty; 

Biopsy; 

Early 

detection; 

False 

positives; 

Fear of 

screening 

results; 

Time off 

work; 

Acceptabilit

y; Radiation 

exposure; 

Reassurance

; Tolerance 

of inherent 

uncertainty; 

Waiting for 

screening 

result 
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Jallo

w 

2022
197 

UK To 

understand 

the 

acceptabili

ty of using 

a 

standalone 

written 

informatio

n leaflet to 

invite and 

inform 

high-risk 

adults 

about lung 

cancer 

screening 

40 NA Current: 

20 (50%); 

Former: 

20 (50%) 

White: 25 

(63%) 

Interview Benefits 

versus 

harms; 

Biopsy; 

Early 

detection; 

Fatigue with 

smoking 

information; 

Fear of 

screening 

results; 

Incidental 

findings; 

Mortality 

reduction; 

Overdiagnos

is; Radiation 

exposure; 

Reassurance

; Accuracy; 

Waiting for 

screening 

result 

Mixed methods (N=5) 
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Quaif

e 

2016
198 

UK To 

investigate 

screening 

attitudes 

among 

lower SES 

communiti

es to 

understand 

in depth 

how 

attitudes 

might 

differ by 

smoking 

status and 

identify 

factors that 

could be 

targeted in 

screening 

communic

ation 

strategies 

163 Quintile 

1 (most 

deprive

d): 83 

(51%) 

Current: 

45 (28%); 

Former: 

71 (44%); 

Never: 47 

(29%) 

White: 

128 

(79%) 

Interview

; Survey 

Efficacy; 

Reassurance

; Fear of 

lung cancer; 

Stigma; 

Benefits 

versus 

harms; 

Tolerance of 

inherent 

uncertainty; 

Early 

detection; 

Preparing 

family and 

personal 

affairs 

before 

death; 

Radiation 

exposure; 

Reassurance

; Shame, 

self-blame, 

and futility; 

Stigma 

Croth

ers 

2016
199 

USA To 

determine, 

in a low-

income 

racially 

diverse 

population, 

participant

s' 

experience

, 

preference

s, and 

reactions 

to web-

based and 

paper 

decision 

aids, and 

45 <$5000

: 4 (9%) 

Current: 

34 (76%); 

Former/n

ever: 11 

(24%) 

White: 26 

(58%) 

Focus 

group; 

Survey 

Benefits 

versus 

harms; 

Reassurance

; Follow-up 

investigatio

n; Radiation 

exposure; 

Fear of 

screening 

results; 

Early 

detection; 

Efficacy; 

False 

positives; 

Overdiagnos

is; 
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understand

ing of 

harms and 

benefits of 

lung 

cancer 

screening 

Reassurance

; Stigma 

Scha

pira 

2021
200 

USA To explore 

whether 

patients 

conceptual

ize the 

attributes 

of lung 

cancer 

screening 

differently 

from 

expert-

driven 

taxonomie

s 

23 NA NA Non-

Hispanic 

African 

American 

or Black: 

14 (61%) 

Interview

; Card 

sort 

activity 

Mortality 

reduction; 

Health 

monitoring; 

Biopsy; 

False 

positives; 

Follow-up 

investigatio

n; Incidental 

findings; 

Overdiagnos

is; 

Overtreatme

nt; 

Radiation 

exposure; 

Benefits 

versus 

harms; 

Tolerance of 

inherent 

uncertainty; 

False 

positives; 

Fear of 

screening 

results; 

Information 

about 
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health; 

Mortality 

reduction; 

Reassurance 

Broa

d-

bent 

2022
201 

UK To 

describe 

the design 

and 

developme

nt process 

for a 

decision 

aid 

targeted 

towards 

HL 

survivors 

for use in a 

future trial 

of lung 

38 NA Current: 

1 (3%); 

Former: 

12 (32%); 

Never: 25 

(66%) 

White: 30 

(79%) 

Focus 

group; 

Survey 

Efficacy; 

Radiation 

exposure; 

Reassurance

; Distrust 
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cancer 

screening 

Tsen

g 

2019
202 

USA To 

investigate 

knowledge

, attitudes, 

and 

smoking 

cessation 

needs for 

African 

Americans 

who 

receive 

screening 

in an effort 

to reduce 

the health 

burden of 

lung 

cancer 

15 <$20,0

00: 10 

(67%) 

NA African 

American

: 15 

(100%) 

Interview

; Survey 

Benefits 

versus 

harms; 

Early 

detection; 

Reassurance

; Accuracy; 

Fear of CT 

scan; 

Financial 

costs; Fear 

of screening 

results; Self-

reflection 

about 

smoking; 

Information 

about 

health; 

Reassurance 

 

Table 4. Identities of participants from included studies 
Characteristic Studies (N) Participants (N) 
Total number of participants 49 20,120 

Socioeconomic statusa 23 4,367 

     Low 23 4,367 

     Not reported 26 NA 

Race or ethnicityb 
     White 28 11,647 

     African American or Black 9 390 

     Hispanic/Latino 1 14 

     Asian 4 2,367 

     Other 4 408 

     Not reported 3 NA 
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Smoking status 
     Current 41 10,134 (50.4%) 

     Former 28 7,014 (34.9%) 

     Never 10 2,505 (12.5%) 

     Current/former 2 395 (2.0%) 

     Former/never 2 24 (0.1%) 

     Not reported 6 NA 

Eligibility for lung cancer screening in study jurisdiction 
     Eligible 39 7,705 

     Not eligible 12 7,708 

Lung cancer screening participation 
     Participated 19 3,981 

     Did not participate 26 9,107 
a Number of people in the lowest socioeconomic status category from each study 

b Number of people in the largest race or ethnicity category from each study 

 

Table 5. Methodologies of included studies  
Methodology Studies (N) Participants (N) 
Qualitative 
     Qualitative, not defined 18 484 (2.4%) 

Quantitative 
     Quantitative randomized    

     controlled trial (RCT) 

2 936 (4.7%) 

     Quantitative non-randomized 6 2,120 (10.5%) 

     Quantitative descriptive 18 16,296 (81.0%) 

Mixed methods   

     Mixed methods, not specified 5 284 (1.4%) 

 

 

Table 6. Region of included studies 
Region Studies (N) Participants (N) 
United States (USA) 37 8,371 (41.6%) 

United Kingdom (UK) 7 8,069 (40.1%) 

Korea 2 2,005 (10.0%) 

Wales 1 1,007 (5.0%) 

Malaysia 1 385 (1.9%) 

Australia 1 283 (1.4%) 

 

1. Overall perspectives 

Overall, participants had positive views on lung cancer screening with LDCT. There was wide 

acceptance of the idea of lung cancer screening as a tool for early detection and treatment akin to 

screening programs for other cancers162,163 that could also reduce anxiety about cancer.164 Some 
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participants who believed strongly in screening benefits thought that eligibility should be 

expanded162 and that screening should be offered widely at no cost.165 A minority of participants 

were tentative about the value of screening, believing it was unnecessary, redundant with other 

chest examinations, low benefit, and a waste of time, effort, and expense.166-168 

 Participants generally believed that the benefits of early detection outweighed potential 

harms169,170 independent of their eligibility, lung cancer screening participation171,172 and 

engagement with educational and decision aid interventions.171,173,174 Participants trusted that the 

offer of screening implies its overall benefit and rare harm. Some considered screening a prudent 

precautionary measure to “be safe not sorry”.175(p8) 

Harms were either completely unrecognized (“why would there be cons?”175(p8))169,175,176 

or acknowledged and rationalized by early detection benefits. Concerns about radiation exposure 

were consoled by the low dose of CT. Harms related to false positives and overdiagnosis were 

considered unavoidable, but not as readily justified as radiation exposure. While some desired 

more health intervention, even from follow-up investigation of suspicious findings,169,175-179 

others, such as African American smokers, were less confident in screening reliability and 

potential for personal benefit.172,174,175,179 Socioeconomically deprived and current smokers were 

less agreeable with the idea that lung cancer screening can produce beneficial outcomes.180,181 

Participants in several studies expressed a desire to assess benefits and harms for 

themselves.166,174,182,183 

 

2. Physical benefits 

Participants overwhelmingly valued screening as a tool for the early detection and treatment of 

lung cancer 162,163,167,169,171,173,175,178,183-194 that could reduce the risk of dying from lung 

cancer.163,170-172,175,178,180,188,194-199 Former smokers, wealthier, and white participants more often 

believed in the benefits of early detection, expressed a willingness to be screened and undergo 

lung cancer treatment, and perceived good chances of surviving screen-detected lung 

cancer.180,181,200-202 Current smokers considered screening as the medical community doing 

something helpful for smokers.166,169,186 Quit intentions pivoted on screening results; participants 

considered a positive result a concrete motivator to quit and a negative result a reassuring signal 

to continue smoking, at least until seeing the results of a future LDCT lung cancer 

screen.165,166,172,186 Some current smokers denied and deflected risk by believing that they were 

not susceptible to lung cancer even if a nodule was found via screening.165 They also believed 

that smokers with symptoms, heavy smoking behaviour, or people with exposure to occupational 

and environmental carcinogens needed screening more than themselves.162,165  

 

3. Psychological benefits 

Participants viewed LDCT lung cancer screening as an opportunity to gain knowledge about 

their lung health162,163,170,172,173 via all aspects of the screening pathway including incidental 

findings, overdiagnosis, and invasive procedures.170 Screening was perceived to reduce 

uncertainty and anxiety about lung health status by providing either a negative or actionable 

positive screening result.164,166,177,181-185 Reassurance for oneself and family, and protection 

provided by a negative screening result were widely reported by 

participants.165,171,172,174,181,183,188,194,199,203 Current smokers viewed negative screening results as a 
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relief 165,170 and motivator to stop174,181,188,199,203 or continue smoking until screening showed 

evidence of lung cancer.172,174 

Participants also believed that LDCT could provide definitive information about the 

presence, absence, and risk of developing lung cancer.165,171,176 Former and current smokers 

concerned about the degree of lung damage caused by smoking perceived screening as providing 

measurements that might be reassuring or satisfy curiosity.162,165,186 Some recognized that 

screening results are not completely certain182 and wanted to minimize uncertainty through 

additional investigation of positive screening findings.170 Incidental findings and false positives 

were perceived as a relief by some, reflecting greater worry about cancer compared to other lung 

diseases.170 Even if late-stage lung cancer was detected upon screening, participants stated that 

this could help them prepare their personal affairs and gain additional time with family181,183 

 Knowledge avoidance was found among participants who expected late-stage diagnosis, 

had difficulties accessing screening, felt smoking-related stigma, held smoking-related fatalistic 

beliefs, or minimized smoking-related health risks.162,182 Participants expressed reassurance with 

screening programs that could provide clear explanations about the screening invitation and 

procedures, and that engage patients with supportive networks of family/friends and health 

providers.175,204  

 

4. Physical harms 

Screening errors and radiation exposure were considered intrinsic to screening178 and generally 

acceptable in exchange for early detection benefits.162,163,170,174,175,178,189,191-193,197,198,203-205 

Participants thought reducing rates of false positive screening results and overdiagnosis was 

important163,172,188,190,201,202 and perceived that LDCT could accomplish this.183,206 Participants 

were concerned with the risks of false positive168,170,174,178,184 and false negative178 screening 

results, as well as the possibility for misdiagnosis,184 overdiagnosis,170,175,182 overtreatment,175,177  

Some participants were reticent about screening upon learning about the likelihood of a 

false positive result,168,170,174,175,177,178 Avoiding false positive results, biopsy, and follow-up 

investigation was more important for low versus high income participants198 with mixed findings 

for Latino populations.198,206 There was greater concern for false negative versus false positive 

screening results due to the absence of additional investigation.178 Participants expressed 

moderately strong concern189,191,192,197 and confusion about the concept of overdiagnosis with 

some viewing it as a benefit and others a harm.170,178,182 Overdiagnosis was considered a benefit 

to avoid the risk of not treating an indolent cancer with indeterminate prognosis170,178 and a harm 

due to the life-changing effects of being diagnosed with lung cancer and potential impacts on 

future lung health.170 Overtreatment was considered a harm170,175,177; one participant stated not 

wanting to be treated for “something that I haven’t even got”.175(p6) 

 There was low to moderate concern about screening-related radiation exposure.171,174,187-

189,191-194,199,203,206,207 Participants generally accepted radiation exposure from a single scan but 

were concerned about possible harms from multiple scans.181,183 Participants’ lack of clarity 

about LDCT radiation dose and potential side effects166,183 was buffered by trust that physicians 

use a safe dose of radiation.164 Worries about physical discomfort or pain during the lung cancer 

screening procedure173,187,188,199,206 were related to machine enclosure162,185 and uncertainty about 

the use of contrast dye186 among participants who had no previous experience with CT.177 
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5. Psychological harms 

Participants reported fear and anxiety about possible screening outcomes. Fear and anxiety were 

most often related to being diagnosed with lung cancer detected by screening.162,166-168,172,173,184-

186,188 171,181 Participants were also afraid of false positive results170,175, incidental findings,175 

follow-up investigation,175 and lung cancer treatment. Nearly two-thirds of participants were 

anxious about having abnormal CT results.171,173-175,203 People who currently smoked were more 

concerned about lung cancer diagnosis, indeterminate nodules,178 what screening would reveal 

about their lung health due to smoking and other lifestyle factors,167,168,177,181 and the care 

sequelae for each of these possible outcomes.164,168,181,191 Fear about lung cancer was influenced 

by experiences of a family member or friend who had died from lung cancer.162,164,166,176,181,184 

Participants who currently smoked expressed that they would rather not pursue screening to 

avoid learning about their lung health.162,168,181,185,186  

Nearly one-third of participants in three studies reported fear and anxiety about CT 

scans.172,188,199 Participants described waiting for screening and follow-up results for protracted 

and unpredictable periods as a “worrying time”.162,175,183(p6) Invitation to screening and 

interaction with physicians in medical settings also provoked anxiety.162,181 Fear and anxiety 

were mitigated among participants who had previous experience waiting for CT results, held 

positive screening attitudes,183 or believed in the benefits of early detection.176 Anxiety about the 

screening process and results was somewhat alleviated by a program that aimed to detect 

multiple lung conditions,162 Participants thought that other lung cancer risk factors warranted 

greater attention162,165,174 and that screening invitations should be for lung health worded with 

respect to age to prevent smokers from feeling targeted.181 

 Participants who currently smoked held worries about blame and discrimination due to 

the emphatic association between smoking and lung cancer163,171,181 174 that deterred some from 

discussing screening with their physician,186 especially if their physicians were younger who 

“don’t know the culture we grew up in”208(p65): “I think that if you’re a smoker or an ex-smoker a 

lot of doctors treat you like you’re a leper. It’s a dirty disease because you smoke.”162(p168) In a 

study of Chinese Americans, the desire for discreet screening was expressed to preserve a 

favourable public image.186 Negative self-perceptions related to smoking skewed views of 

screening benefits among people who currently smoke. These participants generally expected a 

positive screening result and had perceptions of low screening benefit, lung cancer treatment 

effectiveness, and fatalistic beliefs about lung cancer. These factors prompted some current 

smokers to either quit and adopt a healthier lifestyle, avoid knowledge of their lung health by not 

participating in screening, or smoke more as a coping mechanism.165 Older smokers considered 

screening to be futile, assessing low tolerance of lung cancer treatment and poor survival 

probability compared to younger adults.176,181 Few current smokers reported fatigue with 

repeated messages about smoking cessation175 and suggested that these would be a deterrent.181 

 

6. Financial and opportunity costs 

Participants were dissuaded from screening participation due to real or perceived out-of-pocket 

financial costs for screening, potential follow-up investigation, and treatment.163,166-168,177,184,186 

At least 70% of participants agreed that screening cost is an important decision-making 

factor.172,188 In health systems where screening incurred a cost to the patient, financial concerns 
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were raised related to insurance status, especially among current smokers.166-

168,171,177,184,186,201,202,206 Distance to LDCT lung cancer screening and time-related variables were 

important convenience considerations for participants,162,168,171,177,184,186,188,193,194,206 low-income 

rural residents,166 current and former smokers,202 and non-Latinos.206 Time needed to participate 

along the entire screening pathway limited participants’ engagement with 

screening.162,166,168,183,184,186,206 Participants with medical issues requiring ongoing care reported 

that screening could pose an additional burden on their time.162,185 Participants stated a need for 

greater geographical and daily availability of LDCT lung cancer screening,162,184 employer 

support for time off work, and family help with travel to a screening centre.183 

  

Quality assessment 

Study quality was considered acceptable according to the assessments of two independent 

reviewers using the mixed methods appraisal tool159 (Table 7). Study methodology was rarely 

reported for qualitative studies, which resulted in reviewers’ inability to determine the 

appropriateness of the qualitative approach to answer the research question (MMAT question 

1.1). Most quantitative studies were descriptive and found to be of acceptable quality. There was 

a lack of detailed information about randomization and blinding methods for quantitative 

randomized controlled trials. Participant representativeness was a concern for some quantitative 

non-randomized studies due to high, unexplained non-response rates. Integration was a concern 

for some mixed methods studies.  
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Table 7. Mixed Methods Appraisal Tool (MMAT) used to assess the quality of included studies  
Study 
design 

Methodological quality criteria Yes 
(N) 

No 
(N) 

Can’t 
tell 
(N) 

1. 

Qualitative 

(N=18 

qualitative, 

N=5 mixed 

methods) 

1.1. Is the qualitative approach appropriate to answer 

the research question? 

0 0 23 

1.2. Are the qualitative data collection methods 

adequate to address the research question? 

23 0 0 

1.3. Are the findings adequately derived from the 

data? 

5 0 18 

1.4. Is the interpretation of results sufficiently 

substantiated by data?  

23 0 0 

1.5. Is there coherence between qualitative data 

sources, collection, analysis and interpretation? 

23 0 0 

2. 

Quantitative 

randomized 

controlled 

trials (N=2) 

2.1. Is randomization appropriately performed? 0 0 2 

2.2. Are the groups comparable at baseline? 2 0 0 

2.3. Are there complete outcome data? 1 1 0 

2.4. Are outcome assessors blinded to the 

intervention provided? 

0 0 2 

2.5 Did the participants adhere to the assigned 

intervention? 

2 0 0 

3. 

Quantitative 

non-

randomized 

(N=6 

quantitative 

non-

randomized, 

N=2 mixed 

methods) 

3.1. Are the participants representative of the target 

population? 

6 0 2 

3.2. Are measurements appropriate regarding both the 

outcome and intervention (or exposure)? 

8 0 0 

3.3. Are there complete outcome data? 7 0 1 

3.4. Are the confounders accounted for in the design 

and analysis? 

6 0 2 

3.5. During the study period, is the intervention 

administered (or exposure occurred) as intended? 

8 0 0 

4. 

Quantitative 

descriptive 

(N=18 

quantitative 

4.1. Is the sampling strategy relevant to address the 

research question? 

18 0 3 

4.2. Is the sample representative of the target 

population? 

21 0 0 
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descriptive, 

N=3 mixed 

methods) 

4.3. Are the measurements appropriate? 21 0 0 

4.4. Is the risk of nonresponse bias low? 3 5 13 

4.5. Is the statistical analysis appropriate to answer 

the research question? 

21 0 0 

5. Mixed 

methods 

(N=5) 

5.1. Is there an adequate rationale for using a mixed 

methods design to address the research question? 

5 0 0 

5.2. Are the different components of the study 

effectively integrated to answer the research 

question? 

1 4 0 

5.3. Are the outputs of the integration of qualitative 

and quantitative components adequately interpreted? 

2 3 0 

5.4. Are divergences and inconsistencies between 

quantitative and qualitative results adequately 

addressed? 

3 2 0 

5.5. Do the different components of the study adhere 

to the quality criteria of each tradition of the methods 

involved?  

4 0 1 
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Discussion 

The aim of this study was to understand how patients and the public consider the benefits and 

harms of screening for lung cancer with LDCT. Participants viewed screening benefits 

favourably. Most believed that they could personally experience the benefits of early detection 

by participating in screening. The early detection benefits most valued by participants were early 

diagnosis and treatment from a true positive screening result. Participants also valued 

reassurance from a true negative screening result. The perceived personal benefits of early 

detection were used to rationalize screening error and radiation exposure risks, which were 

viewed as rare harms inherent to screening. Participants’ evaluations of the benefits of screening 

against its harms exposed normative logics that could be used to justify screening decisions.  

This study was the first to synthesize evidence about perspectives on lung cancer 

screening benefits and harms that centers patients and the public. This study identified patterns in 

the literature about how currently smoking, low socioeconomic status, and racialized participants 

perceive screening benefits and harms. Currently smoking participants expressed tension 

between concurrent desires to obtain and avoid lung health information via screening. This 

tension had strong emotive underpinnings in a high prevalence of fear and anxiety about being 

diagnosed with lung cancer, worries about stigma and blame, and fatalistic beliefs about lung 

cancer. Current smokers’ heightened expectations and fears of being diagnosed with lung cancer 

were not completely allayed by early detection benefits. Real or perceived out-of-pocket 

financial costs of screening in some health systems, and opportunity costs in the jurisdictions 

studied, were acutely felt by low socioeconomic status populations. These harms were not able to 

be overcome by their otherwise supportive views of early detection benefits. Few studies 

included in this review focused on racialized or non-White populations. These studies suggest 

some reluctance towards screening mediated by smoking, socioeconomic status, and cultural 

norms.  

 

Individual and public health dimensions of screening benefits and harms 

The findings of this review were congruent with related literature about patient and public values 

of cancer screening. Like most cancer screening, participants in this study tended to apply 

overstated assessments of personally benefitting from early detection towards rationalizing 

screening harms. Populations targeted for cancer screening frequently hold favourable 

preconceptions that emphasize benefits and minimize harms.209 This phenomenon might reflect 

social bias for health surveillance to satisfy population values aside from mortality reduction, 

such as reassurance and gaining personal health information, a finding that was echoed in this 

review.210 

Participants’ evaluations of benefits and harms demonstrate the complex interface of the 

public health and health care dimensions of lung cancer screening.20 The main benefit of 

screening, a reduction in lung cancer mortality, is observable at the population level. To achieve 

this gain, harms are experienced by individuals in terms of physical and psychological effects 

and financial and opportunity costs. Communicating population risk and benefits information to 

individuals is vulnerable to the ecological fallacy, which may reflect bias introduced by 

screening programs themselves,211 and informed decision-making about lung cancer screening is 

challenging to assess. Risk prediction models for LDCT lung cancer screening aim to help 

mitigate ecological fallacy and to optimize the delicate balance of benefits and harms.14 As risk 
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stratified cancer screening proliferates, it remains crucial that screening programs transparently, 

effectively, and equitably communicate evidence about benefits and harms and engage with high-

risk patient values in efforts to promote and support autonomy.212 

 

Strengths and limitations 

The inclusion of quantitative, qualitative, and mixed methods primary studies from a robust 

search of the LDCT lung cancer screening literature was a strength of this review. Convergent 

integration of perspectives data from quantitative and qualitative studies created a rich narrative 

about the magnitude and pluralistic types of views on screening benefits and harms. There was 

significant variability in how LDCT lung cancer screening benefits and harms have been 

conceptualized and evaluated in the included literature. Heterogeneous outcomes were 

irreconcilable across quantitative studies which limited the ability to conduct quantitative meta-

analysis or other forms of quantitative synthesis.  

 

Policy implications 

This study was the first to center the views of people targeted for lung cancer screening. 

Participants were from numerous jurisdictions with LDCT lung cancer screening programs. This 

study highlighted differential views by race/ethnicity and socioeconomic status, which are salient 

in lung cancer incidence and mortality in the included jurisdictions. The results of this study 

could be used to inform the ethical and effective design of LDCT lung cancer screening 

programs. Participants’ perspectives on benefits and harms may contribute to health technology 

assessments by providing policymakers with an understanding of how, and how much, patients 

and the public value screening. Non-stigmatizing language and cultural safety could help 

mitigate fear and anxiety and improve participation among current smokers from racialized 

backgrounds. As lung cancer screening programs are being developed in jurisdictions worldwide, 

it is important that screening is geographically and economically accessible for high-risk, low 

socioeconomic status communities. 

There is a need to increase awareness about the public health dimensions of lung cancer 

screening to provide clarity about benefits that could support autonomy. Social and ethical 

acceptability is a guiding principle for cancer screening programs which can help promote 

autonomy.213 Screening participation rates dramatically improved as the result of culturally 

sensitive adaptations to existing breast, colorectal, and cervical cancer screening programs 

appealed to population benefits and the ethical principle of community.214 

 

Additional research needs 

The results of this review suggest that additional research is needed on understanding social 

values about lung cancer screening among populations who have high lung cancer incidence and 

mortality, poor survival, and limited or no screening participation. There is a particular need to 

probe the values and moral reasoning that high-risk populations apply towards navigating 

benefits and harms as a part of screening decision-making. This knowledge can help primary 

care providers engage more sensitively in shared decision making with high-risk patients whose 

fears and anxieties related to lung cancer might prevent them from attending screening. 
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Perspectives on lung cancer screening may be mediated by culture. There is a great need for 

studies on LDCT lung cancer screening ethical and social values in Western non-white 

populations and Asian, South American, and African regions where there is or soon will be high 

lung cancer burden. These research gaps will be crucial to address for ethical and effective lung 

cancer screening programs worldwide. 

 

Conclusion 

In conclusion, populations targeted for LDCT lung cancer screening view it as a potentially life-

saving intervention for themselves. Harms associated with false positive findings and 

overdiagnosis and radiation exposure were seen as a rare personal occurrence that were 

rationalized by early detection benefits. Currently smoking, low socioeconomic status, and non-

White racial and ethnic groups were more reluctant towards screening due to a greater concern 

about psychological harms and financial and opportunity costs of screening. As LDCT lung 

cancer screening programs emerge worldwide, increased research is needed on population values 

and exposing the dynamic interface of this public health and health care intervention. There is 

also a need for accessible, non-stigmatizing screening programs that alleviate lung cancer burden 

in high-risk groups.  

 

Credit author statement215  

MP: Conceptualization, methodology, formal analysis, investigation, resources, data curation, 

writing – original draft, writing – review and editing, supervision, project administration, funding 

acquisition 

AC, KS, MC: Validation, formal analysis, investigation, writing – review and editing 

MV: Conceptualization, methodology, formal analysis, resources, writing – review and editing, 

supervision, project administration, funding acquisition 

JA, PAD, LS: Writing – review and editing, supervision, funding acquisition 

CH: Methodology 

 

Acknowledgments 

The authors would like to acknowledge research librarians at the Health Sciences Library at 

McMaster University who supported the development of the health database search strategy. 

 

Funding 

This research was supported by training awards received by MP under the primary supervision of 

MV from the Ontario Graduate Scholarship and the Canadian Institutes of Health Research 

Frederick Banting and Charles Best Canada Graduate Scholarships Doctoral Research Award 

(#434441). AC’s contributions were also supported by a training award received under the 



Ph.D. Thesis - M. Pahwa; McMaster University - Health Policy 

79 
 

primary supervision of MV from the Canadian Institutes of Health Research Vanier Canada 

Graduate Scholarships. Funding agencies did not influence this review. 

 

Competing interests 

The authors have no competing interests to declare. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Ph.D. Thesis - M. Pahwa; McMaster University - Health Policy 

80 
 

Chapter 3: Ethical and social values about screening for lung cancer with low dose computed 

tomography: A qualitative description study of people in Ontario, Canada 
 

Manisha Pahwa1,2, Julia Abelson3, Lisa Schwartz3, Paul A. Demers2,4, Katrina Shen5, Hadia Shaikh5, 
Meredith Vanstone5 

7. Health Policy PhD Program, Department of Health Research Methods, Evidence, and 

Impact, McMaster University, Hamilton, Canada 

8. Occupational Cancer Research Centre, Ontario Health, Toronto, Canada 

9. Department of Health Research Methods, Evidence, and Impact, McMaster University, 

Hamilton, Canada 

10. Dalla Lana School of Public Health, University of Toronto, Toronto, Canada 

11. Department of Family Medicine, McMaster University, Hamilton, Canada 
 

Abstract  
 

Objective: Lung cancer is the leading cause of cancer incidence and mortality in Canada. Most 

cases are diagnosed at late stages, with poor prognosis. A population-based screening program 

using low dose computed tomography (LDCT) was introduced in Ontario, Canada in 2021. 

Future expansion will require social values to inform policy decisions about whether, how, 

where, and for whom to offer screening. The aim of this study was to elicit ethical and social 

values regarding population-based LDCT lung cancer screening from potentially eligible 

Ontarians.  

 

Methods: Using an empirical bioethics approach, a qualitative description study was conducted 

with Ontarians aged 55 to 85 years. Participants were recruited via family medicine clinics, 

social media, and personal networks. Semi-structured, one-on-one interviews were conducted to 

elicit screening-related values, perspectives on ethical aspects, and reasoning about how ethical 

issues should be addressed in policy.  

 

Results: Participants (N=26) were enthusiastic about screening and endorsed informed decision-

making about screening participation. Participants thought screening should be offered widely to 

people at high risk of being diagnosed with lung cancer and that equity-promoting efforts should 

be made to engage high risk sub-populations. Participants favoured expanding screening for 

occupationally exposed populations over people who currently smoke commercial tobacco. 

Participants supported investment in screening, reasoning that early detection is cost saving for 

health systems.  

 

Conclusion: Participants were supportive of an organized LDCT lung cancer screening program 

in Ontario. Social stigma against people who currently smoke commercial tobacco needs to be 

addressed to obtain public support of risk-based screening approaches.  
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Introduction 

Lung cancer accounts for one-quarter of cancer deaths in Canada, more than colon, breast, and 

pancreatic cancer deaths combined.216 In 2022, an estimated 20,700 people in Canada died from 

lung cancer.216 Seventy per cent of lung cancers are diagnosed in stages 3 and 4 when there are 

few treatment options. Treatments that do exist are aggressive, costly, and of limited 

effectiveness.2 Between the years 2012 and 2014, the three-year net survival rate for lung cancers 

diagnosed at stage 4 was merely 5.3% in men and women combined.2 Higher lung cancer 

incidence and mortality, and lowered survival rates, are associated with low socioeconomic 

status in Canada.3,4 Some Indigenous6-9,40,41,110 and rural5 populations are also disproportionately 

impacted by lung cancer. The causes of different sub-types of lung cancers are diverse and 

include environmental, occupational, behavioural, and genetic risk factors.217,218 Approximately 

72% of currently diagnosed cases in Canada are driven by commercial tobacco smoking.219 

Early diagnosis is an important avenue for reducing lung cancer mortality.220 Lung 

cancers diagnosed at stage 1 have a 71% three-year net survival rate in Canada.2 In 2016, the 

Canadian Task Force on Preventive Health Care recommended lung cancer screening using low 

dose computed tomography (LDCT).57 Population-based LDCT lung cancer screening programs 

are being more widely implemented in Canada18 to detect malignant neoplasms in earlier stages 

when there are more treatment options with greater effectiveness for preventing lung cancer 

death. Two organized screening programs currently exist in the Canadian provinces of Ontario 

and British Columbia.18 Screening program development activities, including research and pilot 

studies and economic evaluations, are taking place in most other Canadian jurisdictions.18   

Organized LDCT lung cancer screening programs are a large investment of health system 

resources that can significantly reduce lung cancer mortality given optimal participation rates. 

Participation depends in no small part on clinical, social, and ethical acceptability, which is a 

guiding principle of population-based disease screening.221,222 It is important to understand 

public ethical and social values about LDCT lung cancer screening to ensure that programs will 

engage the support and participation of people in screening. However, little research has been 

conducted to elicit the public’s perspectives on the ethical and social aspects of LDCT lung 

cancer screening programs. This knowledge is needed to develop programs in Canada that are 

effective, fair, and responsive to social needs. 

Ethical and social examination of other types of cancer screening provides insight about 

which ethical and social issues might arise in relation to LDCT lung cancer screening programs. 

Screening is an intrusion in the lives of people who are asymptomatic for cancer. Invitations 

originate from health systems and could leverage people’s fear of cancer with bias towards 

technological health interventions to create a health burden and opportunity costs. These factors 

may limit autonomy and require strong justification.19,223 The major benefit of screening, a 

population reduction in lung cancer mortality,220 is counterbalanced by harms to individuals 

emanating from false positive findings and overdiagnosis.158 Knowledge about how people value 

the benefits and harms of screening can support informed decision-making regarding individual 

participation. This knowledge can also help answer normative questions in health policy about 

how much and what kind of harm to individuals is acceptable to achieve population-level 

benefits. Public ethical and social values about the use of risk prediction models, which are being 

used to optimize the ratio of screening benefits and harms in organized LDCT lung cancer 

screening programs in Canada,18,224 may also inform ongoing scientific and policy debates about 

who should be prioritized for screening and why. Additionally, the asymmetric distribution of 
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lung cancer diagnoses and deaths in Canada (e.g., along a socioeconomic gradient), the 

preponderance of cases caused by commercial tobacco smoking219, and the greater effectiveness 

of secondary prevention for higher compared to lower socioeconomic status groups, are likely to 

raise distinct ethical issues related to equity and stigma.  

Research about public ethical and social values for breast, cervical, colorectal, and 

prostate cancer screening has helped to identify new or specify known ethical issues that could 

be used to inform the ethical implementation of these programs in response to specific 

population needs and values, and health system structures. Framing cancer screening as a 

scientific endeavour and social process involving moral judgments can help make cancer 

screening policies accountable and transparent to the public and more effective at addressing 

contested cancer screening guidelines.225 Public perspectives about the ethical aspects of 

personalized breast cancer screening have been elicited in Canada and are likely to help inform 

the design and implementation of these programs. However, there is no similar research about 

lung cancer screening despite gradual implementation and similar use of a risk-based approach. 

In the province of Ontario, Canada, a population-based LDCT lung cancer screening 

program was introduced in 2021 with the aim of detecting lung cancer in earlier stages among 

high-risk individuals identified primarily based on their age and smoking history. The program 

represents a significant investment of health care resources from Ontario’s publicly financed and 

administered provincial health system. However, there is currently very little knowledge about 

public ethical and social values and how the public thinks ethical issues should be resolved in 

health policy. This knowledge is needed to ensure screening programs respond to social needs 

and values in the context of Ontario’s health system. Accordingly, the aim of this study was to 

elicit public ethical and social values about population-based LDCT lung cancer screening and 

public perspectives about how these ethical issues should be addressed in health policy.   

 

Methods 

Theoretical framework and methodology 

This study was guided by an empirical bioethics approach using two empirical bioethics 

frameworks. The “framing” phase of the Bristol framework226 was used to elicit individual 

participants’ perspectives on ethical issues in cancer screening in need of exploration specifically 

for lung cancer screening. Participants were asked to identify and speak about known ethical 

issues and propose policy solutions as framed by their own ethical and social values, with the 

goal of looking for in-depth responses from multiple perspectives. Descriptive elements of 

Frith’s symbiotic empirical ethics22 framework contributed to the study design and were used to 

compose a semi-structured interview guide which addressed the particularities of LDCT lung 

cancer screening that correspond to ethical issues in cancer screening.  

 Qualitative description methodology227,228 was used to collect and analyze empirical 

data. This study design stayed close to the data and participants’ own subjectivities with little 

interpretive inference, which was important for accurately understanding what the public 

articulated as ethical facets and rationalized as their solutions in health policy. In data analysis, 

the Bristol framework was used to draw out how and why participants framed the ethical issues 

as a reflection of their own ethical and social values about lung cancer screening. The qualitative 

description study was carried out from a pragmatic position, permitting a slight degree of 
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interpretive inference within the methodology’s descriptive intent. Standards for Reporting 

Qualitative Research (SRQR)229 were used to guide qualitative description study reporting 

(Appendix 7).  

 

Sampling and recruitment 

Eligible participants were individuals aged 55 to 85 years inclusive without personal history of 

lung cancer who were residents of Ontario, Canada and could complete an interview in English. 

A diversity of experiences was sought to produce a fulsome understanding of social and ethical 

values. Thus, maximum variation sampling227 was used to invite participants located across 

Ontario independent of their eligibility for, or participation in, LDCT lung cancer screening 

activities in Ontario or elsewhere. Participants were recruited via study advertisements placed at 

two family medicine clinics in the city of Hamilton, Ontario with diverse patient populations. 

Participants were additionally recruited via social media advertisements (Facebook). Additional 

purposive sampling was operationalized through personal and professional networks to recruit 

individuals who met theoretically relevant criteria absent in the sample (e.g. current smoker who 

lives in rural area, older adult with occupational exposure and no personal smoking history).  

 

Data collection 

A semi-structured interview guide informed by population-based disease screening 

principles221,222 and ethical issues in disease/cancer screening19,223 was developed and piloted 

(Appendix 8). The interview guide sought responses to questions about if, how, and to whom 

lung cancer screening with LDCT should be offered in organized programs to people in Ontario. 

The interview guide was broad in scope, with the aim of asking participants about a wide range 

of potential ethical issues in lung cancer screening. The interview guide was progressively 

refined to reflect emerging analytic ideas as the study progressed. All questions for all topics in 

the interview guide were asked to all participants. Questions were skipped if participants had 

answered them as part of their response to a previously asked question in the interview guide. 

While no topics or questions in the interview guide were given priority, there were relatively 

more questions and more detailed questions asked for some topics (e.g., decision-making and 

eligibility) than others (e.g., resource allocation), reflecting both the tendency of public 

participants in qualitative research to speak from their own experiences and values, as well as the 

need to understand ethical and social values around risk-based approaches to lung cancer 

screening, which is an important feature distinguishing lung cancer screening from the use of 

age-based eligibility for current breast, cervical, and colorectal cancer screening programs in 

Ontario. 

Interviews were conducted and audio-recorded by MP and KS between June 20, 2022 

and May 12, 2023 via Zoom and telephone. Interviews were transcribed verbatim and de-

identified. Demographic information was collected from participants via an intake survey at the 

time of recruitment. The concept of information power230 guided sample size by signaling when 

sufficient data were collected in response to the research objectives.  

 



Ph.D. Thesis - M. Pahwa; McMaster University – Health Policy 

 

84 
 

Data analysis 

Participant demographic characteristics were aggregated in tabulated frequencies and 

percentages. Conventional (inductive) qualitative content analysis (QCA)231 of de-identified 

transcripts was used to inductively develop codes that remained close to the ideas expressed by 

participants in their own words. Analysts were informed by an understanding of ethical issues 

relevant to other types of cancer screening,19,20 as conceptualized within the Bristol and Frith 

frameworks. This prior knowledge acted as a sensitizing concept, or broad background context 

which informed the analysts understanding of what might be present or relevant in the data.232 

Codes sharing a similar concept were iteratively constituted into higher-level sub-categories. 

Subsequently created categories encompassed sub-categories, also based on shared concepts. 

QCA was conducted by MP, KS, and HS to include different perspectives on analysis. Divergent 

perspectives were discussed and resolved.  

 

Rigor 

Reflexivity and transparency were practiced from study design to reporting to enhance 

auditability and credibility. MP designed and conducted this study with guidance from MV and 

critical input from JA, PD, and LS on the study proposal, protocol, and analysis and 

interpretation of results. MP documented and discussed methodological and analytic decisions 

with co-authors. 

 

Reflexivity 

MP conducted this study as part of her doctoral thesis in health policy supervised by MV at a 

Canadian university. MP’s background in occupational cancer research and policy stimulated an 

interest in lung cancer screening ethics. MP designed this study as an empirical bioethics project. 

Supervisory committee members MV, LS, JA, PD contributed expertise in qualitative research, 

empirical bioethics, health policy, and lung cancer epidemiology. 

 

Ethics approval 

Approval to conduct this study was obtained from the Hamilton Integrated Research Ethics 

Board (protocol number #8310). All participants provided written informed consent prior to data 

collection. 

 

Results 

Participants and analytic categories 

Twenty-six participants from Ontario were interviewed. Participants were mostly female of 

various education levels who reported no or previous history of smoking commercial tobacco. 

Few participants were exposed to lung carcinogens or reported a first-degree family history of 

lung cancer (Table 8). Interviews ranged from 12 to 66 minutes in length (mean: 41 minutes). 

 Five categories of ethical aspects were elucidated from conventional QCA of interview 

data: 1. Screening beneficial overall; 2. Risk-based screening eligibility; 3. Informed decision-
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making; 4. Resource allocation; and 5. Equity of screening access. Table 9 describes and defines 

each category. 

 

Table 8: Participant characteristics 
Characteristic N (%) 
Total number of participants 26 

Age (years)  

     50-60 5 

     61-70 14 

     71-80 3 

     81-85 0 

     Not reported 4 

Sex/gender  

     Male 8 

     Female 17 

     Non-binary 1 

Highest level of educational attainment  

     High school diploma 1 

     College diploma 8 

     University degree 11 

     Other 2 

     Not reported 4 

Commercial tobacco smoking status  

     Never 12 

     Former 9 

     Current 0 

    Not reported 5 

Lung carcinogen exposure  

     No exposure 11 

     Second hand smoke 5 

     Asbestos 2 

     Not reported 9 

First degree relative with lung cancer  

     No 15 

     Yes 2 

     Not reported 9 

 

Table 9: Analytic categories 
Category name Category description Included sub-categories 
1. Perspectives on screening 

benefits and harms 

Participants’ perspectives on 

the relationship between the 

benefits and harms of LDCT 

lung cancer screening 

1a. Desire to know 

 

1b. Early detection, early 

treatment 
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1c. Reassurance 

 

1d. Organized screening 

program 

2. Risk-based eligibility Participants’ perspectives on 

who should be prioritized for 

LDCT lung cancer screening, 

and why 

2a. Voluntariness of lung 

carcinogen exposure 

 

2b. Stigma 

3. Informed decision-making Participants’ perspectives on 

how decision-making about 

one’s own participation in 

LDCT lung cancer screening 

should be made 

3a. Informed decision-making 

for one’s own screening 

participation 

 

4. Resource allocation Participants’ perspectives on 

how health and social 

systems resources should be 

allocated to prevent lung 

cancer mortality 

4a. Limit screening to high-

risk individuals 

5. Equity of screening access Participants’ perspectives on 

what constitutes fair and 

equitable access to LDCT 

lung cancer screening 

5a. Promoting the autonomy 

of high-risk sub-populations 

 

5b. Trust and transparency 

 

1. Perspectives on screening benefits and harms 

Participants were generally enthusiastic about screening, believing that early detection would 

benefit themselves, their families, and society if they were at risk of being diagnosed with lung 

cancer. Participants were driven by a desire to know about their personal lung cancer status and 

what stage of lung cancer they may have. Participants explained that this knowledge was 

desirable because it would lead to faster, more successful treatment for early-stage lung cancer 

and potentially treatment for other findings.  Some participants stated that they would want to 

participate in risk prediction modeling to gain knowledge about their lung cancer risk. For a few 

participants, they described that this information might prompt them to take action to reduce 

their risk, e.g., by adopting a healthier lifestyle. Few participants believed that their screening 

participation could help elucidate the causes of lung cancer.  A minority were concerned about 

radiation exposure and claustrophobia from the CT machine but stated that these factors would 

not deter their participation. 

Some participants reported that incidental findings from the CT or follow-up 

investigation would also be desirable knowledge that would inform if they had any potential, 

previously undetected medical issues needing treatment. Most participants stated that they would 

participate in screening even if they would most likely obtain a negative result, which was 

described as reassuring or a relief. 

When asked to consider the relative likelihood of a true positive result and the risks of 

screening harms from false positive findings and overdiagnosed lung cancers, participants were 

conflicted within themselves. Some tempered their enthusiasm while others expressed that they 
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would still participate in screening to avoid decisional regret, especially if they were invited to 

screening because they were identified as being at high risk for lung cancer: 

 

“But see, the big negative, the bigger, problem for me is not knowing and then you find 

out that, actually, it’s too late. So again, I think the screening, even though there are 

negatives associated with it, I still think overall it’s a good idea.” (9173) 

 

Several participants expressed that they would want to know about their lung cancer risk 

and statistical probabilities of different screening outcomes to inform decision-making about 

their own screening participation and to prepare themselves psychologically for the risk of a false 

positive finding. One participant added that the emotional impact of experiencing a false positive 

result would be felt by themselves and their family and they were concerned about protecting 

family members from this harm. One participant suggested that effective communication about 

screening results from a physician and rapid follow-up could alleviate anxiety from receiving a 

false positive screening result. Few were distrustful of screening. One participant expressed that, 

“I would like them to refine the test further, I think, before I took it so that there was a greater 

chance of a correct result as opposed to a non-correct result.” (6790). Participants drew parallels 

to their knowledge and experiences with breast and colorectal cancer screening programs to 

explain that organized lung cancer screening could mitigate harm by patient-provider 

communication and defined pathways for screening, diagnosis, and treatment.  

 

2. Eligibility based on risk, except people who currently smoke commercial tobacco 

Participants extensively described their rationales about who they think should be prioritized for 

screening. Participants explained that inclusion criteria should be broad and based on 

comprehensive evidence and estimates about personal lung cancer risk relative to the costs and 

risks of screening itself: 

 

“I would take the information from the from science. So, anybody who’s at risk, anybody 

who’s at enough risk to warrant the expense and the risks of screening.” (3251) 

 

Most participants in this study stated that they would prioritize asbestos-exposed workers, 

and sometimes also family and community members, over people who are exposed to 

commercial tobacco smoke. Some stated that they would need detailed information about an 

individual’s occupational lung carcinogen exposure metrics (i.e., duration, frequency, intensity) 

to inform prioritization for each person. Participants justified this decision by stating government 

responsibility for preventing lung cancer death among asbestos-exposed workers, and by making 

judgments about the voluntariness of exposure to lung carcinogens. One participant used 

secondhand smoke exposure to illustrate the point about voluntariness: 
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“, I would say [prioritize] anybody who is exposed to a carcinogen, through no fault of 

their own through no responsibility of their own. That would be somebody who’s 

exposed to asbestos. But say, somebody had a good job where they were exposed to 

second-hand smoke. That’s a tobacco smoke issue, but it would actually be giving them 

that priority. So, I would say, I would have to prioritize asbestos over smoking.” (3647) 

 

Other participants further explained that they would prioritize occupationally exposed 

groups, people with high levels of environmental radon exposure, or people with a family history 

of lung cancer over people who currently smoke commercial tobacco. Some participants 

acknowledged that their views reflected stigma against current smokers. Yet, when asked about 

prioritizing people who currently versus previously smoked commercial tobacco, responses 

diverged from previous responses de-prioritizing people who currently smoke commercial 

tobacco. Most participants explained that they would prioritize current versus former people who 

smoked commercial tobacco based on judgments about stratified lung cancer risk associated with 

cumulative lifetime exposure and duration since quit time: 

 

“I think the people who are current or recently quit should be prioritized, and then you 

work backwards. If somebody, I think they’ve got enough studies that say that the lungs 

actually, the cells rejuvenate, after I don’t know what it is, but there’s a number of years 

where there’s 5 years, 2 years, 10 years. I think it’s close to the probably 10, if you’ve not 

been a smoker for 10 years, your lungs will now have a nice reddish color as opposed to 

the carbon type of deposits that have on the alveoli. But so yeah, I definitely think that, 

rather than you know, targeting non-smokers.” (3765) 

 

Participants who believed that commercial tobacco smoking is an addiction displayed 

greater sympathy towards people who currently smoke commercial tobacco in their responses 

about who should be prioritized for screening. Participants who believed that smoking 

commercial tobacco is a behavioural choice explained that society should not take responsibility 

for health-related choices of individuals by prioritizing current smokers for lung cancer 

screening. Some participants stated that it is both a behavioural choice and addiction, with one 

expressing that screening people who currently smoke commercial tobacco might inform their 

decision to quit. Most participants were supportive of providing smoking cessation resources as 

an adjunct to screening. 

Participants were divided about whether participation in screening carries stigma. Some 

described that social stigma around lung cancer screening could be reduced by equating lung 

cancer screening to breast, cervical, and colorectal screening; labeling programs as “lung 

screening” or “lung health check” rather than “lung cancer screening”; educating society that 

smoking commercial tobacco is an addiction rather than a personal choice; and talking about 

lung cancer screening, drawing analogies to social dialogue about mental health. Several 

participants stated that lung cancer screening participation status information should be kept 

private and confidential to protect screening participants from stigma. 
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3. Informed decision-making 

Most participants expressed that they would like to make their own voluntary and informed lung 

cancer screening participation decisions with guidance from their primary care provider only as 

requested, with some drawing analogies to how they make decisions to participate in breast and 

colorectal cancer screening. Participants were receptive to lung cancer screening navigators and 

telephone hotlines providing information to support decision-making given limited availability 

and time of primary care providers. Participants described their desire for personalized 

information about their lung cancer risk and honest and comprehensive information about lung 

cancer screening procedures and outcomes to support informed decision-making about their own 

participation: 

 

“I would want to know everything. I would want to know what is it that you’re looking 

for, what would the test determine, how is the testing done, what do I have to do to 

prepare for the test, is there medication involved, are you going to do a scope and look at 

my lungs or are you just going to do an x-ray, ultrasound, CT, MRI, like what is the 

procedure? What is going to happen and what is it that you’re looking for and what are 

you going to tell me at the end?” (2458) 

 

4. Resource allocation 

Participants generally endorsed screening as an efficient use of limited health care resources if 

provided only to people at high risk of being diagnosed with lung cancer, including people with 

occupational lung carcinogen exposure. Participants expressed that offering screening to 

everyone in society would be unethical because it would cause many false positive results which 

would lead to physical and psychological harms and unnecessary health care expenditures: 

 

“So, you know, our medical resources are so few and far between that you we would 

want to be very careful about expenditure of those resources. I’m talking about for 

society as a whole. So, you know, just testing everybody, obviously, willy nilly is going 

to be a problem if because it’s gonna take up more resources than necessary. So, you 

know, if whoever is doing the testing is really careful about testing strictly for high-risk 

candidates, I can see that that that would be a more appropriate expenditure from you 

know, sort of a macro point of view.” (6025) 

 

5. Equity of screening access 

Participants believed that screening should be a fair, non-discriminatory process that is available 

and accessible to sub-populations with high rates of lung cancer incidence and mortality. 

Participants felt strongly that information should be provided equitably to promote informed 

decision-making and autonomy. One explained that equity could be promoted by using different 

strategies to engage different high-risk groups in screening. There was concern about screening 

access in rural and remote communities lacking primary care providers. One participant 

suggested that access to screening could be provided within communities to respond to 

socioeconomic and cultural needs: 
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“Those people go to [names of smaller cities] to have a screening test done, but they 

would be less likely to go to [major city] you know, perhaps the same thing with 

Indigenous or Métis or Inuit people that don’t feel comfortable going out of their own 

communities, you know, if there are a mobile screening involved that could come to 

them. I think in a lot of cases that you know socioeconomic things and sort of the cultural 

things, you know, bringing them the screening to the community probably works better.” 

(5066) 

 

A few participants were conflicted about who should be prioritized for screening due to 

concerns about the experimental nature of screening and community trust in health systems. One 

stated that the screening technology and process should be perfected first before being offered to 

equity-deserving groups to avoid the perception that these individuals are “being used as guinea 

pigs to experiment, to make sure this thing works.” (2486). A few suggested that trust needs to be 

built between communities and health care providers as a prerequisite to inviting high-risk 

groups to screening. One participant described the principle of restitution/reconciliation as 

guiding prioritization decisions, stating that there is a greater moral obligation to provide fair 

access to screening to certain Indigenous and racialized communities who have been put at high 

risk of lung cancer due to previous political choices made by the Canadian government affecting 

the health of these groups. 

 

Discussion 

The aim of this study was to elucidate public ethical and social values about organized LDCT 

lung cancer screening in Ontario, alongside public perspectives about how ethical issues should 

be addressed in health policy decision-making. Older Ontario residents were enthusiastic about 

screening, describing a willingness to accept risks of harms associated with false positive 

findings and overdiagnosis in favour of early detection, knowledge about their lung health, and 

reassurance from a negative screening result. Participants were adamant about the importance of 

being adequately informed to support decision-making about their own participation in 

screening, and to promote trust and the autonomy of high-risk sub-populations. Participants 

described that screening priority should be based on stratified lung cancer risk and positioned 

numerous risk factors ahead of people who currently or formerly smoke commercial tobacco, 

reflecting stigma and moral judgments about voluntariness of exposure to lung carcinogens and 

individual versus collective responsibility for lung cancer mortality prevention. 

 This research contributes primary empirical public perspectives that may be used to 

support the ethical design and implementation of population-based LDCT lung cancer screening 

programs. This research may contribute to health technology assessments and lung cancer 

screening policies as screening programs are currently being developed and implemented in 

Canadian jurisdictions. Findings were congruent with public perspectives on the ethical 

dimensions of personalized breast cancer screening among women in four Canadian provinces 

who were accepting of risk-stratified screening and informed decision-making.212  
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Public ethical and social values in this study may contribute to processes such as health 

technology assessment and health policy decision-making about ethical issues associated with 

organized LDCT lung cancer screening programs. When using these data to help inform 

normative policy recommendations, public ethical and social values should be analyzed carefully 

for the presence of harmful biases and efforts should be made to avoid reproducing them in 

screening policy. This research suggests that social stigma against people who currently smoke 

commercial tobacco may be a deterrent for public support of organized LDCT lung cancer 

screening programs, which could also hinder the participation of priority groups. Future ethics 

analysis of these data should acknowledge and guard against stigma in making suggestions for 

ethical screening programs. 

This research was based in a large Canadian province that introduced a population-based 

LDCT lung cancer screening program in 2021. Participants had little to no awareness of the 

existence of this program prior to their participation in this study. To our knowledge, this study is 

the first ask the public in Ontario to describe their values, what they identify as ethical aspects of 

population-based LDCT lung cancer screening, and how they believe the ethical issues should be 

addressed in health policy. The qualitative description methodology centered participants’ own 

words with little interpretive inference. It was situated in an empirical bioethics approach, which 

informed data collection about ethical issues in cancer screening and generated novel descriptive 

evidence on ethical issues specific to lung cancer screening with LDCT. Descriptive results may 

be further analyzed using ethics theory relevant to study data to produce normative 

recommendations for population-based LDCT lung cancer screening policy in Ontario.  

Another strength of this study was methodological technique which enabled a high level 

of engagement with ethical concepts from lay participants with little former exposure or 

experience with this issue. When asked open-endedly in the beginning of their interview what 

they think are the ethical aspects of lung cancer screening, most stated that there are no ethical 

issues; however, as their interviews progressed, participants were keen to explain their normative 

logics in response to questions about specific ethical issues. Incorporating concepts from the 

ethical aspects of cancer screening alongside descriptive questioning, using approaches in the 

Bristol and Frith frameworks, was effective in encouraging deliberation on these new ideas. After 

the interview, some participants expressed that the interview made them realize their biases 

against people who currently smoke commercial tobacco, which suggested self-reflection, trust, 

and rapport built during their interview.  

 A limitation of this study was the limited demographic and socioeconomic diversity of 

the participants and the large number of missing data for participant characteristics. Efforts to 

recruit participants through two family medicine clinics in Hamilton, Ontario were impacted by 

the COVID-19 pandemic. Social media recruitment via Facebook was of limited effectiveness 

for recruiting sincere participants. Future research may consider community engaged research 

with sub-populations who have high lung cancer incidence and mortality rates to understand 

their ethical and social values and bring this knowledge to inform pathways for equitable lung 

cancer screening and prevention activities. The high number of missing participant 

characteristics, possibly due to participants’ challenges with using REDCap to collect these data, 

limits the ability to draw conclusions about whose ethical and social values are reported in this 

research.  
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This study aimed to produce ethical and social values evidence for ethical aspects 

broadly. The amount and depth of interview response data was proportional to the number and 

amount of detail asked about each topic in the interview guide, which is why there was relatively 

greater depth of responses to questions about screening eligibility compared to informed 

decision-making and resource allocation. Probing ethical and social values about specific ethical 

issues, especially ethical issues that may be self-identified by priority sub-populations, will add 

greater depth and plural perspectives on particular ethical dimensions of lung cancer screening. 

Given the disparities in lung cancer incidence and mortality in specific Indigenous populations, 

community-engaged research to elicit priorities and values of these groups in accordance with 

Ownership, Control, Access, and Possession (OCAP) principles will be an essential step to 

ethical implementation of lung cancer screening programs. Future research may also prioritize 

people who currently smoke commercial tobacco. This group was not well represented among 

the participants of this study and will be important to engage in future lung cancer screening 

ethics research given their potentially high risk of lung cancer and preponderance of stigma 

against this group found in this research.  

  

Conclusion 

Screening high-risk people for lung cancer with LDCT was seen as an overall benefit by twenty-

six public participants in this qualitative description study of ethical and social values. 

Prioritization of different groups for access to organized LDCT programs was a core ethical 

issue. Participants described that people at high risk of being diagnosed with lung cancer should 

be prioritized for screening and endorsed risk stratified eligibility and equitable screening access. 

Stigma against people who currently smoke commercial tobacco was embedded in many 

participants’ ethical reasoning. Public ethical and social values evidence from this study will 

require careful consideration of biases in future ethical analysis of these data to help inform 

health policy decision-making about equitable and effective organized LDCT lung cancer 

screening programs. 
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Abstract 

 

Objective: Programs to screen for lung cancer with low dose computed tomography (LDCT) are 

being implemented more widely in Canada. Ethical issues are key to implementation, but little is 

known about what the ethical issues are and how they are approached in practice. The objectives 

of this study were to expose ethical aspects of LDCT lung cancer screening in Canada and 

produce normative policy considerations. 

 

Methods: This empirical bioethics study used qualitative description to elicit ethical issues from 

the perspectives of key informants involved with Canadian LDCT lung cancer screening. Key 

informants, defined as policymakers, scientists, and clinicians in Canadian jurisdictions, were 

purposively sampled and interviewed using a semi-structured guide informed by disease 

screening principles and cancer screening ethics. Interview data were analyzed using qualitative 

content analysis. Integration with disease screening principles and capabilities theory generated 

normative considerations for screening policy.  

 

Results: Fifteen key informants from five provinces were interviewed. Virtually all endorsed 

screening, describing that population benefits outweigh individual harms if screening is delivered 

to high-risk people in organized programs. Key informants specified how disease screening 

principles ensured overall benefit but lacked normative guidance for addressing the greatest 

ethical issues identified, stigma and equity of screening access. Capabilities theory suggests 

primary prevention and implementing organized LDCT lung cancer screening programs in 

communities with elevated lung cancer incidence and mortality, regardless of commercial 

tobacco smoking status. 

 

Conclusions: Lung health and well-being can be promoted in Canada through primary 

prevention of lung cancer and equitable access to organized LDCT screening programs.  
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Introduction 

Lung cancer is the most diagnosed cancer and leading cause of cancer mortality in Canada.233 In 

2022, it is anticipated that 30,000 people in Canada will be newly diagnosed with lung cancer 

and 20,700 will die from this disease.233 Nearly 50% of lung cancers in Canada are diagnosed at 

stage IV234 when treatment options are limited, and treatment effectiveness is poor. Three-year 

net survival of lung cancers diagnosed at stage IV is a mere 5%.234 Higher incidence and 

mortality rates, more late-stage diagnoses, and lower survival are associated with low 

socioeconomic status234-238 and have been observed among some Indigenous6,8,9,239-242 and 

rural236,243 populations in Canada.  

Lung cancer rates and trends mostly reflect commercial tobacco smoking patterns in 

Canada. Between 1992 and 2016, incidence and mortality rates decreased for men and increased 

for women.234 An estimated 70% of lung cancer cases in Canada are caused by commercial 

tobacco smoking.98 Other causes include genetic factors and over 30 occupational and 

environmental agents244 with differential prevalence among people in Canada.245-248  

 The use of low dose computed tomography (LDCT) to screen for lung cancer is actively 

being considered in Canadian jurisdictions.224,249 Guidelines for LDCT lung cancer screening 

were published by the Canadian Task Force on Preventive Health Care in 2016.250 Two formal 

LDCT lung cancer screening programs exist in Ontario and British Columbia.249 Screening 

activities are gaining momentum in other regions as evidenced by pilot projects, research studies, 

and economic evaluations.76,77,80,249 Screening is expected to considerably reduce lung cancer 

burden in Canada by detecting malignant neoplasms at stages I and II, when there are more 

treatment options and improved treatment responsiveness. 

 Clinical, social, and ethical acceptability is a guiding principle of cancer screening 

programs.213,251 Evidence about LDCT lung cancer screening ethics is sparse252-254 and there are 

no studies situated in the Canadian context during this critical juncture for program diffusion. 

Ethical aspects include features inherent to disease213,251 and cancer screening in general255 with 

several important distinctions. The main benefit of screening, a population reduction in lung 

cancer mortality, is delicately balanced by harms to individuals arising from the use of screening 

is used to detect true cases of lung cancer, which is limited by our knowledge of lung cancer and 

the intrinsically probabilistic natural history of disease.140,158,256 It is unclear what types of harms 

and how much harm individual screening participants are willing to incur to attain lowered 

population mortality.223,257 This duality invokes clinical and public health ethics principles with a 

conflicting relationship to one another in screening policy.255 Further, complexity of information 

about benefits and harms in preventive medicine, and a lack of knowledge about how patients 

value benefits and harms, could undermine efforts to support autonomy in informed decision 

making processes.83,258-261 

Risk prediction modeling is being used to optimize the balance of benefits and 

harms.59,73,262 Models forecast risk of lung cancer diagnosis in a defined period and inform 

eligibility for screening by categorizing people into high- and low-risk strata. Modeling used in 

Canada incorporates variables about individuals’ age, smoking history, race/ethnicity, and other 

self-reported lung cancer risk factors.263 There is still emerging evidence about who should be 

screened as reflected in research about appropriateness of age and smoking setpoints,264 risk 

prediction model variables,265-268 and eligibility threshold scores.269 Screening high-risk 

populations may incidentally detect an elevated prevalence of smoking-related comorbidities 
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leading to further evaluation.270,271 Psychological and health equity effects of stratification, and 

how these effects could be mitigated, are largely unknown.85,272-274  

Enthusiasm for LDCT lung cancer screening engages with fear of the disease tempered 

by stigma. The emphatic relationship between commercial tobacco smoking and lung cancer, and 

decades of anti-smoking policies, have led to social and medical stigmatization of people who 

smoke commercial tobacco.275,276 Groups with high prevalence of commercial tobacco smoking 

in Canada277-280 may encounter other forms of stigmatized health and social surveillance 

associated with their identities and have limited health care access.281-285 Collectively, these 

aspects surface equity screening opportunity and outcome286,287 and cultural safety and trust.6,288   

Screening involves an imposition into the lives of people asymptomatic for lung cancer 

who have not initiated a request for screening.255,289 The health burden and opportunity costs of 

screening need to be compelling for this reason.255 Finally, the decisions of health policymakers 

to invest in screening may be susceptible to bias83,290 that impacts how limited resources in 

Canadian health systems are put towards other known lung cancer prevention strategies. 

 How these ethical issues are deliberated and resolved in policy decisions related to LDCT 

lung cancer screening in Canada are unknown. Previous research has surfaced that key 

informants engage with both evidence and complex, wide-ranging, and sometimes conflicting 

ethical and epistemological values about cancer screening that can reflect their own interests and 

biases.84 Evidence about ethical perspectives and values are needed for lung cancer screening to 

enhance public transparency, accountability, and trust; stimulate or advance dialogue focused on 

the ethics of lung cancer screening policy21; and inform the development of socially and ethically 

acceptable screening programs. The primary aim of this research was to expose ethical 

dimensions of LDCT lung cancer screening and how they are addressed in Canada. The 

secondary goal of this research was to produce normative considerations for LDCT lung cancer 

screening programs in Canada.  

 

Methods 

Theoretical framework and methodology 

This was an empirical bioethics study guided by two frameworks articulated by Huxtable and 

Ives (“Bristol”)226 and Frith.22 Empirical ethics is the collection and integration of empirical 

evidence with ethical theory to produce normative recommendations for practice.22,226 In this 

study, empirical description of the ethical aspects of LDCT lung cancer screening were collected 

and integrated with principles for population-based disease screening and capabilities theory to 

generate considerations for ethical implementation of LDCT lung cancer screening programs in 

Canada (Figure 4). The screening principles used were an update to Wilson and Junger’s 1968 

disease screening principles that showed consistency with contemporary health systems and 

screening programs in Canada (Table 10).213 Capabilities theory was additionally used as a 

justice-oriented normative framework to address screening equity issues.291,292 A consensus-

based reporting standard for empirical bioethics research was used to locate this study, and acted 

as a tool for ongoing dialogue about the conduct of empirical bioethical research (Appendix 

10).293  

The qualitative description methodology was chosen to collect and analyze empirical data 

because this study design stays close to the data with little interpretive inference,227,228 which was 
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important for accurately understanding what key informants articulate as ethical facets and their 

solutions in LDCT lung cancer screening programs. It allowed a full investigation of ethical 

aspects of screening in participants’ own subjectivities and the language of their practice. The 

qualitative description study was carried out from a pragmatic position, permitting a slight 

degree of interpretive inference within the methodology’s descriptive intent. Standards for 

Reporting Qualitative Research (SRQR) were used to guide qualitative description study 

reporting (Appendix 11).229 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Theoretical framework and methodology22,213,226,291,292 
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Table 10: Consolidated principles for population-based disease screening213 and related sample 
interview guide questions  

Domain Consolidated screening 
principles (after systematic 
review and modified Delphi 
consensus process) 

Sample interview guide 
questions 

Justification and 
supporting evidence 
from cancer screening 
ethics literature 

Disease/ 

condition 

principles 

1. Epidemiology of the 
disease or condition 

The epidemiology of the 

disease or condition should be 

adequately understood, and 

the disease or condition 

should be an important health 

problem (e.g., high or 

increasing incidence or 

prevalence, or causes 

substantial morbidity or 

mortality). 

Should we prioritize 

screening people who are 

current smokers? Former 

smokers? Never 

smokers? What did you 

think about when 

making this decision? 

 

We know that asbestos 

and other workplace 

exposures put people at 

greater risk of lung 

cancer. Should we 

prioritize screening for 

people who are or were 

exposed to asbestos? 

What do you think about 

when making this 

decision? 

 

Some people hesitate to 

be screened for lung 

cancer because they were 

or are a smoker. Some 

people whose lung 

cancers have been 

detected by screening – 

and whose lives were 

saved because of lung 

cancer screening - face 

backlash from society 

because they were 

smokers. Do you think 

that lung cancer 

screening carries stigma? 

Why or why not? Should 

something be done to 

To uncover normative 

logics that guide 

decisions about 

defining the target 

populations eligible for 

lung cancer screening 

in Canada213,251; 

specifically, to 

understand the moral 

justification for and 

implications of using 

risk stratification to 

determine eligibility252. 
2. Natural history of disease 
or condition 

The natural history of the 

disease or condition should be 

adequately understood, the 

disease or condition is well-

defined, and there should be a 

detectable preclinical phase. 

3. Target population for 
screening 

The target population for 

screening should be clearly 

defined (e.g., with an 

appropriate target age range), 

identifiable and able to be 

reached. 
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Domain Consolidated screening 
principles (after systematic 
review and modified Delphi 
consensus process) 

Sample interview guide 
questions 

Justification and 
supporting evidence 
from cancer screening 
ethics literature 

reduce the stigma related 

to lung cancer screening? 

If so, what can be done? 

Test/ 

intervention 

principles 

4. Screening test 
performance characteristics 

Screening test performance 

should be appropriate for the 

purpose, with all key 

components specific to the test 

(rather than the screening 

program) being accurate (e.g., 

in terms of sensitivity, 

specificity and positive 

predictive value) and reliable 

or reproducible. The test 

should be acceptable to the 

target population and it should 

be possible to perform or 

administer it safely, affordably 

and efficiently. 

What do you think are 

the benefits of lung 

cancer screening? 

 

What do you think are 

the harms of lung cancer 

screening? 

 

What strategies do you 

think can be used to 

optimize the benefit and 

harm relationship (i.e., to 

maximize benefit and 

minimize harm)? 

To understand if key 

informants think that 

screening should be 

pursued in organized 

programs in Canadian 

jurisdictions, and why; 

to explore what key 

informants conceive of 

as the benefits and 

harms of lung cancer 

screening, and why; to 

interrogate how key 

informants explain the 

relationship between 

benefits and harms; to 

examine how key 

informants manage the 

benefits and harms 

relationship in their 

practice 

5. Interpretation of 
screening test results 

Screening test results should 

be clearly interpretable and 

determinate (e.g., with known 

distribution of test values and 

well-defined and agreed cut-

off points) to allow 

identification of the screening 

participants who should (and 

should not) be offered 

diagnostic testing and other 

postscreening care. 

6. Postscreening test options 

There should be an agreed on 

course of action for screening 

participants with positive 

screening test results that 
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Domain Consolidated screening 
principles (after systematic 
review and modified Delphi 
consensus process) 

Sample interview guide 
questions 

Justification and 
supporting evidence 
from cancer screening 
ethics literature 

involves diagnostic testing, 

treatment or intervention, and 

follow-up care that will 

modify the natural history and 

clinical pathway for the 

disease or condition; that is 

available, accessible and 

acceptable to those affected; 

and that results in improved 

outcomes (e.g., increased 

functioning or quality of life, 

decreased cause-specific 

mortality). The burden of 

testing on all participants 

should be understood and 

acceptable, and the effect of 

false-positive and false-

negative tests should be 

minimal. 

Program/ 

system 

principles 

7. Screening program 
infrastructure 

There should be adequate 

existing infrastructure (e.g., 

financial resources, health 

human resources, information 

technology, facilities, 

equipment and test 

technology), or a clear plan to 

develop adequate 

infrastructure, that is 

appropriate to the setting to 

allow for timely access to all 

components of the screening 

program.* 

Certain populations in 

Canada have higher lung 

cancer incidence and 

mortality, and lowered 

survival, than other 

groups. Often these 

groups also have low 

participation in lung 

cancer screening. In 

Canada, these groups 

include certain First 

Nations, Inuit, and Métis 

communities as well as 

people of low 

socioeconomic status. 

a. What reasons do 

you think may 

explain why there 

is low uptake of 

lung cancer 

screening in 

To explore how key 

informants rationalize 

who should be screened 

and why; to see how 

key informants might 

apply equity of 

screening access and 

outcome as a guiding 

principle in decision-

making about screening 

programs.213,251,286 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5893317/table/t2-190e422/?report=objectonly#tfn2-190e422
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Domain Consolidated screening 
principles (after systematic 
review and modified Delphi 
consensus process) 

Sample interview guide 
questions 

Justification and 
supporting evidence 
from cancer screening 
ethics literature 

jurisdictions 

where there are 

lung cancer 

screening 

programs? 

b. Should additional 

efforts be made 

to engage these 

populations in 

lung cancer 

screening? What 

additional efforts 

might need to be 

made? Who 

should be making 

these additional 

efforts? 

c. Should we 

prioritize these 

groups for 

screening? Why 

or why not? What 

principles do you 

think we should 

use to make this 

decision? 

8. Screening program 
coordination and integration 

All components of the 

screening program* should be 

coordinated and, where 

possible, integrated with the 

broader health care system 

(including a formal system to 

inform, counsel, refer and 

manage the treatment of 

screening participants) to 

optimize care continuity and 

ensure no screening 

participant is neglected. 

  

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5893317/table/t2-190e422/?report=objectonly#tfn2-190e422
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Domain Consolidated screening 
principles (after systematic 
review and modified Delphi 
consensus process) 

Sample interview guide 
questions 

Justification and 
supporting evidence 
from cancer screening 
ethics literature 

9. Screening program 
acceptability and ethics 

All components of the 

screening program* should be 

clinically, socially and 

ethically acceptable to 

screening participants, health 

professionals and society, and 

there should be effective 

methods for providing 

screening participants with 

informed choice, promoting 

their autonomy and protecting 

their rights. 

What do you think are 

the ethical issues 

associated with lung 

cancer screening? In 

other words, can you 

think of an aspect of 

lung cancer screening 

that might be a moral 

challenge? Why? 

To understand how key 

informants open-

endedly “frame”226 and 

“lay out the 

circumstances”22. 

How are these ethical 

issues being addressed 

by you, your community 

of practice, or in your 

discipline? 

To gain insight about 

how key informants 

open-endedly “specify 

theories and 

principles”22 in 

addressing ethical 

aspects of screening 

programs. 

What do you consider to 

be an informed choice? 

How do you know if 

patients are adequately 

informed and making a 

free choice? 

To understand how key 

informants 

conceptualize and 

justify informed choice 

and promote autonomy 

and rights in lung 

cancer screening 

programs.213,251 

10. Screening program 
benefits and harms 

The expected range and 

magnitude of benefits (e.g., 

increased functioning or 

quality of life, decreased 

cause-specific mortality) and 

harms (e.g., overdiagnosis and 

overtreatment) for screening 

participants and society should 

be clearly defined and 

acceptable, and supported by 

existing high-quality scientific 

How can the harms of 

lung cancer screening for 

individuals be negotiated 

with the benefits of lung 

cancer screening for 

society? 

To understand how key 

informants weigh the 

distribution of 

screening benefits and 

harms across 

individuals and 

populations213,251, and 

negotiate conflicting 

principles from clinical 

bioethics and public 

health ethics in 

organized screening 

programs223,255. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5893317/table/t2-190e422/?report=objectonly#tfn2-190e422
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Domain Consolidated screening 
principles (after systematic 
review and modified Delphi 
consensus process) 

Sample interview guide 
questions 

Justification and 
supporting evidence 
from cancer screening 
ethics literature 

evidence (or addressed by 

ongoing studies) that indicates 

that the overall benefit of the 

screening program outweighs 

its potential harms. 

11. Economic evaluation of 
screening program 

An economic evaluation (e.g., 

cost-effectiveness analysis, 

cost–benefit analysis and 

cost–utility analysis) of the 

screening program, using a 

health system or societal 

perspective, should be 

conducted (or a clear plan to 

conduct an economic 

evaluation) to assess the full 

costs and effects of 

implementing, operating and 

sustaining the screening 

program while clearly 

considering the opportunity 

costs and effect of allocating 

resources to other potential 

nonscreening alternatives 

(e.g., primary prevention, 

improved treatments and other 

clinical services) for managing 

the disease or condition. 

What principles should 

decision-makers use to 

decide whether to fund 

lung cancer screening? 

What do you think about 

other ways to prevent 

lung cancer, such as 

reducing air pollution 

levels or asbestos 

exposure? Is lung cancer 

screening more or less 

important than other 

prevention options? 

To understand the 

principles that key 

informants use to guide 

economic evaluations 

of screening and the 

allocation of limited 

resources towards lung 

cancer prevention in 

Canadian health 

systems.213,251 

12. Screening program 
quality and performance 
management 
The screening program should 

have clear goals or objectives 

that are explicitly linked to 

program planning, monitoring, 

evaluating and reporting 

activities, with dedicated 

information systems and 
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Domain Consolidated screening 
principles (after systematic 
review and modified Delphi 
consensus process) 

Sample interview guide 
questions 

Justification and 
supporting evidence 
from cancer screening 
ethics literature 

funding, to ensure ongoing 

quality control and 

achievement of performance 

targets. 

*Components of a screening program include recruitment, testing, information access, diagnosis, 

referral, treatment, follow-up, patient education and support, staff training and program 

management and evaluation. 
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Sampling and recruitment 

Eligible key informants were individuals with significant expertise in LDCT lung cancer 

screening research, clinical practice, or policymaking who could provide overarching views 

about ethical aspects in the Canadian context. A diversity of experiences was sought to produce a 

fulsome understanding of the ethical landscape in Canada.226 Thus, maximum variation sampling 

was used to invite key informants located in academic, government, and clinical settings in all 

Canadian jurisdictions with current LDCT lung cancer screening activities. Key informants were 

identified from publications about LDCT lung cancer screening in Canada such as screening 

guidelines, policy documents, health technology assessments, and peer-reviewed literature; 

authors’ professional networks in Canadian cancer research and policy; and professional profiles 

on organizational websites. Snowball sampling was used to capture perspectives from key 

informants whose identities were not published, known to the authors, or publicly accessible. 

Key informants were recruited via an e-mail study invitation sent up to three times. Written 

informed consent to participate in the study was obtained from each key informant prior to data 

collection. An audit trail was maintained to record sampling and recruitment decisions and 

outcomes. 

 

Data collection 

A semi-structured interview guide informed by population-based disease screening principles 

and ethical issues in disease/cancer screening was developed and used to collect data towards 

both study objectives (Table 10; Appendix 10). The interview guide generally sought responses 

to questions about if, how, and to whom lung cancer screening with LDCT should be offered in 

organized programs to people in Canada. The interview guide underwent iteration as study data 

were collected. Interviews were conducted and audio-recorded by MP between April 4, 2022, 

and May 5, 2023, via Zoom and telephone. Interviews were transcribed verbatim and de-

identified. The concept of information power230 guided sample size by signaling when sufficient 

data was collected in response to the research objectives. 

 

Data analysis 

Participant characteristics were aggregated in tabulated frequencies and percentages. 

Conventional (inductive) qualitative content analysis (QCA)231,294 of de-identified transcripts 

was used to inductively develop codes that remained close to the ideas expressed by key 

informants in their own words. Codes sharing a similar concept were iteratively constituted into 

higher-level sub-categories. Subsequently created categories encompassed sub-categories, also 

based on shared concepts. QCA was also conducted by KS to include different perspectives on 

analysis. Divergent perspectives were discussed and resolved.  

 

Ethics analysis 

MP conducted the ethics analysis with guidance from MV and critical input from JA, PD, and 

LS. Ethics analysis was guided by the “specifying theories and principles” element in the 

symbiotic empirical ethics methodology.22 Relationships between analyzed qualitative 

description study data and population-based disease screening principles213,251 were examined to 

understand if and how these principles were used by key informants to justify courses of action 
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on LDCT lung cancer screening in Canada. Where empirical evidence did not engage with 

population-based disease screening principles, additional ethics theory relevant to that empirical 

data were identified and similarly integrated to expose key informants’ normative logics. 

Conclusions were drawn out of ethics analysis to propose reasoned arguments about how 

screening people for lung cancer with LDCT ought to be approached in Canadian jurisdictions; 

this step was aligned with the empirical bioethics concepts of “shaping”226 and “making 

normative judgments”.22 

 

Rigor 

Reflexivity and transparency were practiced from study design to reporting to enhance 

auditability and credibility.295 MP designed and conducted this study with guidance from MV 

and critical input from JA, PD, and LS on the study proposal, protocol, and analysis and 

interpretation of results. MP documented and discussed methodological and analytic decisions 

with co-authors. KS provided verification of QCA outputs (i.e., codes, sub-categories, and 

categories). 

 

Reflexivity 

MP conducted this research as part of her doctoral thesis in health policy supervised by MV at a 

Canadian university. MP’s background in occupational cancer research and policy stimulated an 

interest in lung cancer screening ethics. MP’s value of justice influenced the amount of attention 

given to equity in the design and conduct of this study. MP designed this study as an empirical 

bioethics project as a part of becoming a health policy and ethics researcher, and to inform 

ethical LDCT lung cancer screening programs in Canada. Supervisory committee members MV, 

LS, JA, PD contributed expertise in qualitative research, empirical bioethics, health policy, and 

lung cancer etiology and treatment. 

 

Ethics approval 

Approval to conduct this study was obtained from the Hamilton Integrated Research Ethics 

Board (protocol number #11285) and all participants provided informed consent. 

 

Results 

Participants and analytic categories 

Fifteen key informants from five Canadian provinces were interviewed. Most were specialty 

physicians acting in policy, scientific, and clinical roles related to LDCT lung cancer screening 

activities (Table 11). Interviews ranged from 39 to 78 minutes in length (mean: 56 minutes).  

 Five categories describing ethical aspects were identified: 1. Benefits and harms; 2. 

Equity of screening access; 3. Promoting autonomy and rights; 4. Resource allocation; and 5. 

Stigma causes and implications. For each category, key informants provided descriptions of the 

ethical issues and stated what is being done to approach the ethical issues in practice (Table 12).  
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Table 11: Participant characteristics 
Characteristic N (%) 
Jurisdiction (province) 
     Ontario 4 (27) 

     Alberta 4 (27) 

     British Columbia 3 (20) 

     Québec 1 (7) 

     Saskatchewan 1 (7) 

     Manitoba 1 (7) 

     Nova Scotia  1 (7) 

Organization 

     Government ministry or agency 9 (60) 

     Academic institution 5 (33) 

     Hospital or healthcare organization 1 (7) 

Position/role 

     Scientist 4 (27) 

     Clinician-Scientist 3 (20) 

     Clinician 2 (14) 

     Policymaker 6 (40) 

Terminal degree(s) 
     MD 7 (47) 

     PhD 4 (27) 

     PhD-MD 1 (7) 

     Other 3 (20) 
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Table 12: Categories developed from conventional qualitative content analysis of semi-
structured interview data collected from eleven key informants 
Category name Category description Included sub-categories 
1. Benefits and 

harms 

What key informants describe as the 

benefits and harms of LDCT lung cancer 

screening in Canada, and what is being 

done in practice to manage benefits, 

harms, and their relationship to one 

another 

Benefitsa 

Harmsa 

Evidence-based screening 

protocolb 

2. Equity of 

screening access 

What key informants describe as equity 

challenges related to access to LDCT 

lung cancer screening in Canada, and 

what is being done in practice to 

approach equity issues 

Equity of screening 

accessa 

Defining the target 

populationb 

3. Promoting 

autonomy and 

rights 

What key informants describe as moral 

issues related to promoting autonomy and 

rights for LDCT lung cancer screening in 

Canada, and what is being done in 

practice to mitigate these difficulties 

Promoting autonomy and 

rightsa 

Culturally safe careb 

4. Resource 

allocation 

What key informants describe as the 

ethical aspects of allocating resources 

towards preventing lung cancer in 

Canada, and what is being done in 

practice to distribute prevention resources 

Resource allocationa,b 

5. Stigma causes 

and implications 

What key informants describe as the 

ethical aspects of stigma and what is 

being done in practice to redress stigma 

Stigma causes and 

implicationsa,b 

Biasa,b 
aLinked to study objective 1a: To expose ethical dimensions of LDCT lung cancer screening in 

Canada (“framing” and “laying out the circumstances” in empirical ethics frameworks22,226) 

bLinked to study objective 1b: To expose how ethical dimensions of LDCT lung cancer screening 

in Canada are being addressed in practice (“specifying theories and principles” in empirical 

ethics frameworks22)
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1. Benefits and harms 

All but one key informant endorsed that screening benefits outweigh harms. Reasons for 

disagreement cited by the outlier key informant were evidentiary uncertainty about the scope of 

harms, competing health priorities in populations at high-risk for lung cancer, and challenges 

meeting informed consent requirements given patient and primary care characteristics. The 

remaining ten key informants cited established evidence that screening benefits outweigh harms. 

Two main benefits of screening were described: stage shift and health systems cost savings.  

 Key informants explained that screening for lung cancer with LDCT can shift diagnosis 

from late to early stage, providing an opportunity for curative treatment that saves lives, 

improves survival, and improves quality of life. Numerous key informants stated that screening 

reduces the human and economic burden of lung cancer:  

 

“If we won’t do an effective intervention for the number one cause of cancer…why are 

we in the healthcare business in the first place…I’ll just go back to treating and 

diagnosing stage four lung cancer, you know that makes no sense whatsoever. That’s 

extremely expensive and it doesn’t work.” (9607) 

 

Other reported benefits were smoking cessation and patient reassurance from a negative 

screening result. Some considered detection and follow-up intervention of incidental findings 

beneficial: “we actually look at the whole person and how we can improve their general health.” 

(403).  

Key informants recognized numerous physical, psychological, and economic harms and 

opportunity costs. There was greater concern for psychological harms along the screening 

pathway, including screening wait time due to limited access and health systems capacity. One 

key informant explained that fear about being diagnosed with lung cancer engages with stress 

that Indigenous and racialized people feel when they interact with the health care system. Patient 

and health system harms from false positive findings and overdiagnosis were considered 

unavoidable and acceptable if minimized. There was uncertainty about whether these screening 

harms have been well quantified. Key informants did not offer prioritization of which harms 

were considered more severe or unacceptable, and why.  

Offering screening in organized, population-based programs that tightly adhere to 

prescribed, up-to-date, and evidence-based protocols and procedures were strongly stated as 

mitigating of potential harms to provide overall benefit: 

 

“So if all of the harms are following evidence-based follow-up algorithms then 

absolutely yes, the benefits do outweigh the harms.” (388).  

 

“we have to get the right patient, on the right table, scanned with the right protocol, 

right with the trained radiologist using the right follow-up algorithm, and then also, 

you do need to have access to a treatment center. Because detecting the lung cancer 
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early is only one thing, then you have to have the opportunity that cancer can be 

treated in a timely fashion, otherwise, there’s no point just diagnosing it early. So the 

whole pathway needs to be in place.” (388) 

 

There was agreement that organized screening programs are inherently equitable in comparison 

with ad hoc screening because they are organized and can distribute benefits across society: “It 

would be unethical to do ad hoc screening…you end up with only a certain segment of people 

get the benefit and then they may not have full benefit either because they have one shot 

screening.” (403). Communication with patients and coordination between screening and 

diagnostic assessment programs were emphasized to mitigate harms: 

 

“for those who are negative, the nurse navigator will make sure that everybody is coming 

back for their scheduled intervals. And for those individuals who are positive, that they 

are getting handed over to a thoracic surgeon who then can treat the lung cancer and 

resect it in a timely fashion.” (388) 

 

2. Equity of screening access 

All key informants explicitly named equity of access to LDCT lung cancer screening, diagnosis, 

and treatment as the most important ethical issue. When thinking about equity, key informants 

thought of four broad populations (Indigenous, racialized, low socioeconomic status, rural and 

remote) along two access dimensions (primary care and LDCT lung cancer screening). Key 

informants explained contributing health and political system barriers to lung cancer care in rural 

and remote areas and reserves:  

 

“we have patients who have cancer diagnoses that live far in the North that don’t seek 

treatment because of poor access, lack of transportation, or lack of money because for 

example, maybe they’re not status and therefore their travel is not paid for, and they can’t 

afford to come to the city to get their treatment.” (198).  

 

Key informants also described three barriers to equity: to have provincial health insurance to 

participate in organized provincial cancer screening programs, to be referred to screening by a 

primary care provider, and to meet standardized rather than population-specific criteria for 

screening. As one key informant stated: 

 

“And there was a lot of frustration about the age eligibility criteria being 55 and the Inuit 

context, where life expectancy is dramatically younger than others, not to mention, very 

early smoking initiation, highest lung cancer rates in the world, highest tobacco smoking 

rates in the world, like staggering statistics.” (7009) 
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Key informants described their perceptions that Indigenous populations rightly have a healthy 

mistrust of the healthcare system and expressed a desire to build trusting relationships. One key 

informant explicitly stated that high rates of commercial tobacco use in Indigenous communities 

are linked to colonization and systemic racism.  

Key informants described extrinsic screening program approaches to reach target 

populations where they live as preferable to incentivizing target populations to travel to an 

LDCT lung cancer screening centre. Several key informants contemplated mobile CT screening 

vans to increase rural and remote access but estimated that high visibility might elicit smoking-

related stigma. Expansion of screening referrals originating from nurse practitioners and regional 

primary care leads in rural and remote areas were described as helpful structural policy reforms, 

but insufficient to reach people unattached to any primary care. There was an expressed need to 

establish indicators of screening and treatment availability and accessibility, and to engage with 

communities and primary care providers to increase screening awareness and education using 

translated, inclusive language.  

Key informants extensively described intrinsic screening program approaches. These 

were improved identification of target populations and expanding health system capacity to 

provide care along the screening pathway. The relationship between these two approaches was 

inverse and dependent on the threshold used in risk prediction modeling. Key informants 

described that lowering the threshold widens eligibility and better selects racialized people into 

screening, but also introduces higher risks of incidental and false positive findings with costly 

follow-up. What cut-off to use was described as a value judgment. As stated by one key 

informant: “We chose to start screening in [province] on a threshold of 2% risk or higher for six 

years, and that was based on performance of the model…but it was mostly driven by cost.” 

(8760). 

Tension between identifying the target population and health system cost was rooted in 

the need for Canadian data to refine risk prediction models, and the structure of publicly financed 

health systems in Canada, respectively. One key informant hesitated that the “race” variable in 

risk prediction models developed from United States (U.S.) data would effectively identify high-

risk populations in Canada given diversity of Indigenous and racialized immigrant populations:  

 

“So, you know, are a Black Canadian and a Black American the same in terms of lung 

cancer risk because we don’t think these are necessarily only genetic issues. These are 

markers for other social economic exposure status, you know whether it’s occupation or 

nutrition, or, you know, where people live in cities, you know, with closer to industrial 

areas. So those may not be the same in Canada and the U.S.” (9607).  

 

Overall, key informants agreed that ethical programs should select “high risk” 

populations for screening, but which specific individuals should be screened was a topic of 

ongoing deliberation. For example, there was agreement that risk prediction models should 

reflect unique population needs, but many differences in how key informants thought this could 

be achieved. Key informants described how risk prediction models could be enhanced by 

accounting for population-specific patterns of exposure to lung cancer risk factors. This was also 
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articulated as helping to reduce race-based lung cancer mortality disparities. A key informant 

stated the need to systematically collect provincial data about race/ethnicity to understand which 

racialized communities may have high rates of lung cancer incidence and mortality and how they 

could be engaged in screening. Key informants reported that certain Canadian provinces are 

currently collecting race/ethnicity data as a part of risk prediction modeling, warranting 

relationship-building with Indigenous and racialized communities.  

 

3. Promoting autonomy and rights 

Some key informants compared screening to other medical interventions, finding that the 

demands of informed consent for screening were burdensome, disproportionate to risks, and a 

deterrent for participation, especially among people with language barriers and of low 

socioeconomic status. One expressed concern about potential coercive effects of promoting lung 

cancer screening akin to breast cancer screening. Another raised the risk communication 

challenge of interpreting population-level statistics at an individual level.  

A proposed solution to these challenges was screening nurse navigator-led, honest, and 

culturally and linguistically appropriate dialogue about benefits, harms, how likely individual 

screening participants are to experience certain screening outcomes, and personal values, 

traditions, and cultural features that engage with screening decision-making. While this was 

valued by many, few described ongoing or new collaborations with community groups to create 

this form of care, even when identifying the importance of these activities, for instance with 

Indigenous communities. One proposed that community autonomy could be explored for tight 

knit, high-risk groups. Similarly, two key informants thought that communities should decide if 

and how to engage with screening given their competing health priorities. Key informants also 

suggested synchronizing cancer screening intervals with the same health centre and care provider 

team to support care continuity and minimize travel-related burdens.  

Key informants suggested that people with compromised informed consent abilities 

should have an advocate who can help them understand the screening offer and decision. To 

reduce decisional burden, key informants suggested that information should be freely and easily 

accessible in multiple formats so that people can decide how much information to consider at 

their own pace.  

 

4. Stigma causes and implications 

All key informants acknowledged overwhelming, deeply entrenched stigma against people who 

smoke that stalls screening program development and perpetuates lung cancer disparities. Key 

informants recognized that people most likely to benefit from screening are “upper middle class, 

reformed smokers” (9917) who face the least amount of stigma owing to their smoking and 

socioeconomic status, and resources to cope with lung cancer diagnosis and treatment. One key 

participant detailed how this stigma impacts lung cancer screening programs in Canada: 

 

“We have a huge bias, we tend to blame these patients for their illness, they blame 

themselves as well. So they’re not out in the street advocating like you have for other 

cancer sites. [pause]. So that, it’s honestly been the hardest, the main reason there’s been 
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a delay in implementing this. I mean as we speak, this is the only Canadian task force 

recommendation that’s not funded in most provinces. Every other recommendation gets 

funded. This one, it’s been what, six years now, it’s been recommendation, it remains 

unfunded in the vast majority of provinces. So that bias is fairly clear. And it’s not just 

perceived it’s been shown in research, and we see it day to day when we meet with our 

administrators. And they say we can’t do this, they’re still smoking.” (9607) 

 

Slow and piecemeal progress towards ameliorating stigma was described. Key informants 

provided examples of non-stigmatizing language for programs (e.g., lung screening program, 

lung health check), target populations (e.g., people who smoke, people who never smoked), and 

in nurse navigator scripts. One key informant suggested that healthcare systems need to take 

responsibility for stigma and build trust with people who experience stigmas intersecting from 

smoking, socioeconomic, Indigenous, and/or racialized statuses. Another was hopeful that the 

emphatic link between lung cancer and commercial tobacco smoking will dissociate as more 

lung cancers are diagnosed in people who never smoked commercial tobacco.  

 

5. Resource allocation 

Key informants described resource allocation challenges at different locations within health 

systems. In primary care, discussions about lung cancer screening were hindered by competing 

health priorities and appointment duration. Key informants described that trained nurse 

navigators alleviate this burden for physicians. Still, they expressed the need for more investment 

in primary care to situate screening in the context of patients’ whole health.  

In screening programs, key informants articulated that scarce CT resources need to be 

carefully allocated for acute and preventive uses. Use of artificial intelligence to read chest x-

rays, refined eligibility criteria, and rapidly incorporating emerging evidence about screening 

were proposed solutions to mitigate demands on CT for screening and improve risk-benefit and 

cost-benefit ratios over time. Key informants stated the need for greater investment in training 

more medical specialists to operate population-based programs. Key informants acknowledged 

the opportunity cost of funding screening in health systems: “What are we gonna have to give 

up?” (198).  

Nearly all expressed the need for political responsibility for population impacts of 

commercial tobacco. Primary prevention was seen as complementary to screening; however, no 

concrete actions in Canadian jurisdictions were cited. One key informant explained how bias 

among lung specialists impacts resource allocation for lung cancer prevention: “What they can 

do is close to them, which is ‘Hey, let’s use our wonderful technology to screen.’ But the 

problem is way out there in the community. That’s where the best use of the money would be.” 

(9917). 

 

Discussion 

Empirical findings revealed the textured ethical terrain of using LDCT to screen for lung cancer 

in Canada. Key informants involved in Canadian LDCT lung cancer screening activities agreed 

about the overall benefit of this intervention if delivered in evidence-based, procedurally correct, 

organized population-based programs for high-risk people. However, key informants described 
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how the requirements of organized programs exacerbate lung cancer disparities and limit 

program efficiency. There was ongoing deliberation about which high-risk people should be 

screened and how to create non-stigmatizing programs that are both accessible and acceptable to 

communities, and cost-effective for Canadian health systems.  

 To our knowledge, this is the first primary study on the ethics of screening for lung 

cancer with LDCT. The empirical bioethics approach was situated in the realities of Canadian 

health policy ethics, offering a rich case study for exploring contemporary ethical issues in 

cancer screening policy. Results intersected with and intertwined ethical issues salient in 

screening programs for other cancers, such as risk stratification,85,272-274 overdiagnosis,296 

delicately balanced benefits and harms and promoting autonomy297 in breast cancer screening 

with mammography, as well as stigma and Indigenous cultural safety associated with cervical 

cancer screening.298,299 Stigma related to lung cancer screening was distinct because in Canada, 

lung cancer is primarily caused by commercial tobacco smoking, which is a stigmatized 

addictive substance with systematically higher rates in low socioeconomic and certain 

Indigenous populations who may encounter other forms of stigmatized surveillance related to 

their identities. Key informants described that stigma inhibits screening program investment and 

public participation and thus, the opportunity for high-risk populations to benefit from 

screening.300-302 Despite multiple and potentially intersecting forms of stigma and surveillance 

that need to be cautiously addressed in LDCT lung cancer screening program design and 

implementation, key informants stated that stigma was a social phenomenon outside of their 

scope of practice. 

 Key informants applied population-based disease screening principles as a working 

ethical framework to produce clinically ethical LDCT lung cancer screening programs in 

Canada. Key informants frequently cited principles to justify how screening programs are being 

organized to ensure overall benefit. The most important ethical challenge identified by key 

informants, however, was that screening is systematically and unjustifiably inaccessible to 

populations in Canada who could benefit from it the most. Although not explicitly stated by key 

informants as an ethical issue, stigma consistently emerged in interviews with key informants as 

a barrier to screening program implementation and participation. Key informants considered 

primary prevention of lung cancer and political responsibility for the health effects of 

commercial tobacco smoking as adjunct ethical imperatives to screening. However, few actions 

were described, and none were articulated as being guided by a normative framework. Could the 

capabilities approach provide a path for addressing equity of screening access, screening-related 

stigma, and primary prevention of lung cancer? 

 Capabilities theory suggests what opportunities can be created for people to achieve 

substantive freedoms or well-being.291,292 It is oriented to justice, inclusive of political systems 

and individual agency, and accommodating of cultural differences. In this study, capabilities 

theory urges consideration of what opportunities can be created for people in Canada with high 

lung cancer incidence and mortality to concretely achieve lung health.  

Through the lens of capabilities, publicly financed and administered health systems in 

Canada come into sharp focus as the locus of creating opportunities and promoting agency, 

rights, and freedoms. Established causes of lung cancer are diverse and require a coupling of 

non-stigmatizing primary prevention with lung cancer screening to reduce lung cancer incidence 

and mortality. Primary prevention of exposure to lung cancer risk factors has ripple effects for 
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the prevention of incidence and morbidity of other associated diseases, such as asthma from 

outdoor air pollution, thus amplifying capabilities related to overall health. Primary prevention 

also means providing meaningful paths to reduce commercial tobacco smoking.  

Commercial tobacco smoking is the leading cause of lung cancer in Canada. For diverse 

Indigenous communities in Canada, it is a colonizing activity that has caused elevated rates of 

lung cancer and smoking-related diseases that are preventable and unjust. Key informants in this 

study expressed significant concern about lung cancer in Indigenous communities in Canada. 

Some scholars have expressed the need to decolonize tobacco for Indigenous communities on 

Turtle Island.99 Decolonization of tobacco could promote capabilities impacted by commercial 

tobacco smoking as those capabilities are articulated and valued by diverse Indigenous 

communities. It involves critically examining how colonization of tobacco disproportionately 

constrains the substantive freedom to health for Indigenous communities with respect to lung 

cancer and other associated diseases. Decolonization provides both moral and political 

frameworks for prevent lung cancer and concomitant health, social, and economic effects of 

commercial tobacco.  

The capabilities approach can help address the need for culturally appropriate, self-

determined LDCT lung cancer screening for diverse racial, ethnic, and Indigenous groups in 

Canada. The approach can guide our understanding about what capabilities people with high 

lung cancer incidence and mortality in Canada wish to see promoted through primary prevention 

and early detection and treatment of lung cancer. This understanding can be achieved using 

community-engaged approaches described by key informants who participated in this study. 

There is also a need to understand which of these capabilities health systems ought to promote, 

which engages with ideas about the principles, purpose, scope, and structure of public health and 

health care in Canada. For instance, principles of population-based disease screening could be 

iterated to formally incorporate normative guidance about capabilities.  

Research on social and ethical values about LDCT lung cancer screening held by racially, 

geographically, and socioeconomically diverse high-risk groups is needed to define capabilities 

for promotion via screening.83 More research is needed about how to apply capabilities theory as 

a normative tool for formulating health policy; specifically, what capabilities screening programs 

can and ought to promote. Finally, research is needed about effective interventions to reduce 

stigma attached to LDCT lung cancer screening.  

The number of key informants who participated in this study reflects the small size of 

lung cancer screening leadership in Canada, and recruitment challenges of engaging with this 

very busy group. However, recurrent identification of participants via snowball sampling 

suggests comprehensive sampling and recruitment. Information power was attained. The 

research aim, which was to understand ethical aspects and their resolution from a diversity of 

perspectives and Canadian jurisdictions, prevented in-depth investigation of moral issues 

pertaining to specific groups and regions. Nevertheless, integration of empirical data with ethics 

theories was broadly applicable to Canadian health policy, providing reasoned moral 

considerations that could be used to support the health, rights, and freedoms of communities 

disproportionately impacted by lung cancer in Canada. 
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Conclusion 

Population-based disease screening principles guided clinically ethical LDCT lung cancer 

screening in Canada but contained limited normative guidance to address stigma and equity of 

screening access. The capabilities approach may be considered by collaborations of preventive 

health, primary and cancer care, and community leaders to create substantive options for 

preventing, screening for, and treating lung cancer that are accessible, acceptable, and 

meaningful to the lives of people who are disproportionately impacted by this disease in Canada.  

Research is needed on what and whose capabilities ought to be promoted in LDCT lung cancer 

screening policy in Canada.  
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Chapter 5: Discussion 
 

5.1 Results summary 

This dissertation included three studies designed to answer the questions:  

 

1. What are the ethical aspects of screening people for lung cancer in population-based 

programs using LDCT in Canadian jurisdictions? (Studies 2 and 3) 

2. How are the ethical issues being addressed in health policy? Specifically, what ethical 

principles, normative guidance, or moral judgments may be in use in policy decision-

making about the development and implementation of population-based LDCT lung 

cancer screening programs, and how are these ethical ideas being used? (Study 3) 

3. How should the ethical issues be addressed in health policy? Specifically, what do 

social values and ethics theory suggest for how the ethical issues ought to be approached 

in policy decision-making about the development and implementation of population-

based LDCT lung cancer screening programs? (Studies 1 and 2) 

 

Three separate, interconnected studies were conducted and guided by empirical ethics 

frameworks.22,226 Study 1 (Chapter 2) used a systematic literature review and mixed methods 

integrative synthesis155 to understand public perspectives on the benefits and harms of LDCT 

lung cancer screening. Studies 2 and 3 (Chapters 3 and 4) used the qualitative description 

methodology227,228 to elicit the ethical and social values of the public and key informants, 

respectively, about ethical aspects of LDCT lung cancer screening in Canadian policymaking. 

The findings of this research provided empirical descriptive data that may be subsequently 

integrated with ethics theory relevant to these data to produce normative conclusions for ethical 

lung cancer screening programs in Canadian jurisdictions.22,226 

The first study (chapter 2) was a systematic literature review and integrative mixed 

methods synthesis of patient and public perspectives on the benefits and harms of LDCT lung 

cancer screening (“patent and public participants” in the remainder of this chapter). Benefits and 

harms are canonical principles in bioethics in Canada, providing the moral impetus and rationale 

for developing and offering health interventions.303 Understanding how people think about 

benefits, harms, and their relationship could support the ethically and socially acceptable 

implementation of screening programs in Canada. This review importantly included the 

perspectives of people who are racially diverse and/or of low socioeconomic status since lung 

cancer incidence and mortality are elevated in these groups in Canada; the perspectives of these 

groups are rarely represented in bioethics research and health policy in Canada.  

Results from this review of 49 studies showed a general enthusiasm for screening that 

was tempered by fear and anxiety among and stigma towards patient and public participants who 

currently smoke commercial tobacco. The review found that willingness to participate in 

screening was limited by financial and opportunity costs encountered by patient and public 

participants with low socioeconomic status and people lacking access to screening due to 

geographic location. The review also revealed common intersections amongst four identities 

associated with higher risk of lung cancer: people who currently smoke commercial tobacco, 
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who have low socioeconomic status, and/or who have geographic challenges accessing lung 

cancer screening, people who are racially diverse. Results suggested the need for non-

stigmatizing screening programs that are accessible in fair ways to people who currently smoke 

commercial tobacco, people with low socioeconomic status, rural and remote residents, and 

racially diverse groups.  

The second and third studies (chapters 3 and 4) were mirror image qualitative description 

studies that looked at what public participants in Ontario and key informants in Canada, 

respectively, described as screening ethical issues and their solutions. In the remainder of this 

chapter, chapter 3 participants will be called “public participants” and chapter 4 participants will 

be called “key informants”. These two studies demonstrated normative logics that guide 

decisions, or that may be considered to guide decisions, about ethical issues in screening in 

Canadian policymaking spheres and clinical settings.  

Public participants were generally supportive of screening and would be willing to 

participate despite the likelihood of different screening outcomes, including false positive 

screening results that could lead to physical and psychological harms to individual patients, and 

excess health systems costs. Beyond discussing their own willingness to participate, participants 

described their priorities for screening in the limited resource context of Canadian health 

systems, with most supportive of using risk-based approaches favouring access for 

occupationally exposed populations (e.g., to asbestos). They were less likely to suggest that those 

who currently smoke commercial tobacco should be prioritized, suggesting stigma against this 

group. Public participants supported equitable screening access, stating that different efforts 

should be made to engage different high-risk populations in screening. Public participants felt 

strongly that lung cancer screening decisions should be made on their own rather than by or with 

their primary care provider, and that lung cancer screening should be accompanied by 

established pathways for lung cancer diagnosis and treatment.  

Key informants included clinicians, scientists, and policymakers engaged with LDCT 

lung cancer screening activities in Canadian jurisdictions. Key informants drew upon population-

based disease screening principles221 to guide the design of screening programs to ensure overall 

population and health system benefit. However, these principles were insufficient to guide action 

on the most important ethical issues identified by key informants: smoking-related stigma and 

equity of screening access. Two other key ethical issues identified by key informants were 

tobacco commercialization and investments in the primary prevention of lung cancer. Like 

stigma and equity, these ethical issues were also structurally oriented and lacking normative 

guidance in disease screening principles and health policy related to lung cancer prevention.  

In considering the findings of all three studies together, several ethical issues are visible. 

These ethical issues may be conceived of as two overarching contradictions salient in the field of 

health policy and ethics: between the self and society, and the public and policymakers. The first 

contradiction, between self and society, was expressed by the fact that LDCT lung cancer 

screening is simultaneously a health care and public health activity with sometimes conflicting 

ethical frameworks, especially the principles of autonomy and justice, respectively.19,223 Tension 

between self and society was also identified in expressions of concern, which centered individual 

responsibility for lung cancer mortality prevention above responsibility related to social systems 

and structures that contribute to the determinants of lung cancer incidence and mortality. This 

finding was exemplified most clearly by public participants, who considered use of commercial 
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tobacco to be an individual behavioral choice rather than a dependency shaped by structural and 

systemic determinants.304,305  

The second contradiction was the optimal role and extent of public perspectives in LDCT 

lung cancer screening policymaking. This tension is highlighted in the conflict between public 

and key informant perspectives on who should be prioritized for lung cancer screening and 

whether descriptive evidence about ethical issues is fair, sufficient, and necessary to inform 

normative guidance about ethical issues (i.e., the naturalistic fallacy).119 In cases like LDCT lung 

cancer screening where public, policy, and ethical perspectives conflict, and where descriptive 

findings are from limited perspectives, how are, and how should, democratic and ethical policy 

choices be made? This research identified what ethics principles are being used by policy actors 

and what ethical and social values expressed by public participants are stigmatizing, 

underscoring the need for critical ethics analysis to guide policy decisions to address these 

contradictions and the choices that they bring about. I end this chapter by outlining a proposal 

that the capabilities approach291,306 be considered as a lens to analyze the ethical issues identified 

in this research and to produce justifiable normative recommendations for addressing the ethical 

issues in health policy.  

 

5.2 Contradictions 

Self and society 

Autonomy versus justice: can risk prediction modelling negotiate the health care and public 
health dimensions of organized LDCT lung cancer screening in Canada? 
I identified normative conflicts between the health care and public health dimensions19,20 of 

organized LDCT lung cancer screening programs in this research; particularly, tensions between 

promoting autonomy and justice in screening. This research provided some insight about how 

these conflicts could be negotiated in practice via the use of risk prediction modelling.  

The aim of LDCT lung cancer screening, as it is currently being implemented in 

Canadian jurisdictions, is to select asymptomatic individuals from the population whose risk of 

being diagnosed with lung cancer in a defined future period is predicted to exceed a certain 

threshold and to evaluate the potential presence or absence of lung cancer in these individuals 

using LDCT,263 which is a relatively rapid, clinically effective, and cost effective medical method 

and technology.223 Screening is not a diagnostic tool; rather, it acts as a filter to separate 

asymptomatic individuals in a population who are predicted to have lung cancer now or in the 

future from those who do not have lung cancer.223,307 Those whose screening results are positive 

are offered follow-up investigation to determine their diagnosis and then offered treatment if a 

lung cancer diagnosis is made.18 

As a public health activity, screening aims to reduce lung cancer mortality that is 

observed at the population level overall and may also be observed among specific sub-groups. 

Asymptomatic screening is intended to capture large numbers of people to detect lung cancer in 

early, pre-symptomatic stages among people who have been exposed to risk factors for lung 

cancer. Screening acts in the opposite direction of the usual contact between individuals and 

health care systems, where individuals initiate contact with a care provider when they are feeling 

unwell. Instead, the initial invitation to participate in LDCT lung cancer screening is issued to 

potentially eligible individuals from a primary care provider or public health organization, such 
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as a provincial cancer agency. Invitations may be directed to individual patients in primary care 

or to people in high-risk sub-populations, e.g., via public advertising, which enables individuals 

to self-refer into screening.18,223  

The public health and health care dimensions of lung cancer screening elicit 

corresponding ethical frameworks, which sometimes conflict.19,223 As a public health 

intervention, screening may promote justice by prompting people to request medical evaluation 

of their risk of lung cancer (via risk prediction modelling) and the presence or absence of lung 

cancer (via LDCT screening) if their predicted risk exceeds a certain threshold. As an individual 

health care intervention, it is important that screening promotes the autonomy of individuals 

throughout the screening pathway, e.g., by asking individuals for their informed consent to 

participate in screening. The screening invitation or offer is nevertheless an intrusion in the lives 

of people who are asymptomatic for lung cancer. This feature of screening may reduce the 

autonomy of individuals and cause unnecessary physical and psychological harm.19,223 

Key informants in this study engaged strongly with principles of population-based 

disease screening221 to ensure that LDCT lung cancer screening programs in Canada have a net 

clinical benefit, and are therefore a justifiable intrusion in the lives of asymptomatic people, only 

a small proportion of whom may have lung cancer or be at high risk of being diagnosed with 

lung cancer in a defined future period. Key informants described the need to balance clinical 

benefit to populations and cost-savings to health systems, with the need to reduce the potential 

for clinical harm to individuals. Key informants explained that this balance is achieved in 

practice by identifying and inviting only people at high risk for lung cancer to screening, and by 

establishing comprehensive screening programs that provide evidence-informed pathways for 

screening, diagnosis, treatment, and psychosocial, palliative, and end-of-life care. Inviting only 

people at high risk for lung cancer is important because this reduces the incidence rate of false 

positive screening findings and associated physical and psychological harms for patients and 

families, as well as costs of follow-up investigation of false positive findings for health systems. 

Providing corollary healthcare is important because this ensures that people who participate in 

screening have established pathways to follow for choosing to receive timely and appropriate 

medical and psychosocial lung cancer screening follow-up care. 

Key informants described that identifying and inviting only high-risk people to screening 

is currently being implemented in two parts: first, as an invitation for people with potentially 

screen-eligible age and smoking history to participate in risk prediction modeling, and second, as 

an invitation for people whose predicted risk upon modeling meets or exceeds the jurisdiction-

specific threshold for being diagnosed with lung cancer.18 The use of risk prediction modeling 

was explained by key informants as a tool for optimizing the ratio of screening clinical benefits 

and harms for individuals; specifically, by acting as a fine filter to separate individuals who are 

most likely to receive a true positive screening result from individuals who are most likely to 

receive other screening outcomes. Key informants explained that thresholds for who is 

considered “high risk” are specific for jurisdictions, depending on the jurisdiction’s 

epidemiology of lung cancer and health system costs of screening.18,263 Risk prediction models 

have been shown to outperform age- and smoking-based screening eligibility criteria (a crude 

filter) with respect to LDCT screening sensitivity and specificity for lung cancer.308 Population-

based LDCT lung cancer screening programs are the first in Canada to use risk prediction models 

for all potentially eligible participants, for similar reasons that risk stratification approaches 
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using personalized breast cancer risk data are currently being evaluated for use in population-

based breast cancer screening programs in Canada.309-313 

This research suggests that risk prediction modelling may act as a mechanism for 

balancing autonomy and justice by providing transparency and dialogue about personalized lung 

cancer risk that can support individuals’ decision-making processes about their own screening 

participation (autonomy) and by identifying who in a population could benefit the most from 

receiving an invitation to participate in lung cancer screening (justice). Neither interview guide 

asked key informants or public participants about the potential impacts of risk prediction 

modelling on autonomy and justice. However, public participants expressed that being provided 

with information about their personalized risk of being diagnosed with lung cancer would help 

them make informed decisions regarding their own participation in lung cancer screening. Key 

informants described the use of screening navigators to conduct risk prediction modelling and to 

provide fulsome explanations to modelling participants about what variables are included in the 

model, how variables in the model are analyzed, and the implications of modelled risk on 

screening eligibility and ways to reduce lung cancer risk.  

Public participants and key informants strongly believed that screening should be offered 

to people at high risk of being diagnosed with lung cancer as a public health service to ensure 

that these individuals can increase their chances of early diagnosis and treatment and survival 

from lung cancer. Both entities also stated that screening processes should be offered in different 

ways to meet the needs of different sub-populations. Some stated that screening should be made 

available and accessible in culturally safe ways to Indigenous communities and should promote 

their autonomy. Some key informants described equity- and autonomy-promoting efforts that are 

being implemented or that can be considered to engage Indigenous, rural and remote, and 

racially diverse people in screening processes.18  

Based on these findings, the ability of risk prediction modelling to promote autonomy 

and justice appears to depend on how risk prediction modelling processes are conducted, by 

whom, for whom, and what efforts are being used in risk prediction modelling to mitigate 

potential constraints on autonomy or limits on justice. Key informants described that risk 

prediction modelling needs to be offered in the preferred language of participants using non-

stigmatizing language and public participants supported the idea of equitable access to inclusive 

screening processes. However, this research did not ask key informants about what is being done, 

or what should be done, to address potential ways that risk prediction modelling might hinder 

autonomy and justice. Patient and public perspectives from study 1 (chapter 2) indicate that 

people may feel either compelled or stigmatized, anxious, and fearful to participate in screening 

upon being categorized as high risk. These responses leverage people’s fear of lung cancer and 

depend on smoking status. Screening participation decisions based on high-risk categorization 

from risk prediction modelling could widen screening participation disparities between people 

who currently smoke commercial tobacco and those who do not.  

This research found that reticence of people who currently smoke commercial tobacco to 

participate in screening was in part due to the emphasis on commercial tobacco smoking in risk 

prediction models. Some key informants and public participants expressed that risk prediction 

models could promote equity and reduce stigma by potentially including more non-smoking lung 

cancer risk factors relevant to the target screening population, such as genetic, occupational, and 

environmental risk factors.314 Current studies about if and how to leverage the use of lung cancer 
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screening to screen for other diseases might help alleviate stigma associated with commercial 

tobacco smoking and lung cancer.315 In conducting this research, I also identified the potential 

need for psychosocial supports in health systems and society for people who become aware of 

their high risk of being diagnosed with lung cancer upon participating in risk prediction 

modelling. 

Support for individuals who were invited to participate in risk prediction modeling and 

who took part, but were found to be ineligible for screening, should be provided to mitigate 

potential anxiety caused by this process and to outline a path for potential medical and 

psychosocial care that may include chronic disease management and/or support for commercial 

tobacco smoking cessation. People who were invited to participate in risk prediction modeling 

but who decided not to take part, or who participated in risk prediction modeling and declined to 

participate in a subsequent screening invitation, should also be supported in their decision and 

offered appropriate follow-up care. This support may include opportunities to build trusting 

relationships with primary care providers and/or community health supports as needed or desired 

by individuals.  

Further research, possibly using empirical ethics approaches, could provide an 

understanding about how risk prediction modeling processes can support autonomy and justice in 

Canadian LDCT lung cancer screening programs. Future research could increase health justice 

for communities if it aims to elucidate and center community concepts of justice and values 

about justice regarding the design and implementation of risk prediction modelling in organized 

LDCT lung cancer screening programs. 

 

Individual versus collective responsibility for lung cancer prevention: can the burdens of 
deciding whether to participate in screening, and participating in screening, be alleviated? 

Tension between the self and society also arose in this research with respect to individual 

responsibility for lung cancer elicited by the offer of LDCT lung cancer screening, and the 

causes of lung cancer that originate from social, political, and economic conditions. The causes 

of lung cancer are myriad.43,316 While most lung cancers currently being diagnosed in Canada are 

caused by commercial tobacco smoking,317 exposure to environmental and occupational lung 

carcinogens such as asbestos, radon, and outdoor air pollution are believed to contribute at least 

in part to the 15-25% of lung cancers that are diagnosed in people in Canada who have never 

smoked commercial tobacco.318 Thus, lung cancer incidence is determined to some extent by 

political and economic causes.  

This fact was recognized by key informants who talked about the commercialization of 

tobacco. Key informants stated that the Canadian government should take political responsibility 

for lung cancers caused by commercial tobacco smoking. However, in Canadian social policy, 

there is little political responsibility for the impacts of exposure to commercial tobacco smoke 

and other carcinogens on lung cancer incidence, morbidity, and mortality. The Framework 

Convention on Tobacco Control (FCTC),319 a multilateral agreement that guides tobacco control 

activities globally that is endorsed by the Canadian federal government, does not provide 

pathways for meaningful accountability of the tobacco industry for lung cancer prevention, 

screening, and treatment. Calls to decolonize the production, sale, and use of commercial 

tobacco in Indigenous communities have not yet been responded to by governments in Canadian 

jurisdictions.99 The Canadian federal government’s 2018 asbestos regulation is helping to prevent 
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exposure to new asbestos in Canadian workplaces and environments; however, there is still 

exposure to legacy asbestos and this regulation does not outline responsibilities of the asbestos 

industry towards people who were or are currently exposed to asbestos.320  

Incongruence between the structural and systemic causes of lung cancer and the offer of 

screening to individuals is a bioethical issue. An invitation for lung cancer screening downloads 

the burden of decision-making about the prevention of lung cancer mortality to individuals rather 

than holding accountable governments and industries that previously or currently produce, 

market, and enable exposure to commercial tobacco and lung carcinogens in workplaces and 

environments. Primary prevention of lung carcinogens could not only affect lung cancer 

incidence, but also the rates of diagnosis of other diseases caused by their exposure, such as 

asthma and chronic obstructive pulmonary disease. Emphasis of individual responsibility for the 

primary prevention of lung cancer abounds in public health and medicine in messaging and 

support for commercial tobacco smoking cessation, and relatively less attention is paid to 

government and collective responsibility for primary prevention, which could produce much 

greater gains for public health. Public participants in this research were adamant about making 

their own informed screening decisions, and few perceived this to be disproportionately 

burdensome or unjust. Yet the concerns about political responsibility raised by key informants 

and public participants suggested the need for greater political support to individuals and 

communities in the screening process. 

Equitable access to screening decision-making supports, including equitable access to 

primary care, can offer solidarity and decisional burden-sharing with individuals, especially 

those whose high risk of lung cancer is associated with exposure to commercial tobacco smoking 

and occupational and environmental lung carcinogens. Shared decision-making approaches have 

been evaluated with respect to alleviating some of the decisional burden shouldered by 

individuals.321,322 Policies to provide equitable access to commercial tobacco smoking cessation 

support within organized LDCT lung cancer screening programs are being explored.18 Because 

exposure to lung carcinogens is also associated with other diseases, such as asthma and 

cardiovascular disease, in conducting this research, I also identified that equitable access to 

primary care could support chronic disease management and applications to workers’ 

compensation for cases of occupational disease.  

 Financing of LDCT lung cancer screening programs, including CT machines, to improve 

equity of screening access could also be investigated as a joint endeavour between Canadian 

governments and industries implicated in causing lung cancer in Canada. Further empirical and 

normative research could identify what sorts of lung cancer screening-related accountabilities 

people desire from Canadian governments and industries. This research may also contribute 

empirical evidence for making normative justifications about why and to what extent social 

policy outside of health systems should centre health. 

 

Public and policymakers 

The second contradiction found in this research was conflicting ethical and social values between 

the public and key informants, particularly around normative justification about who should be 

prioritized for lung cancer screening. Public participants and key informants agreed that only 

people who are at high risk of being diagnosed with lung cancer should be screened for lung 

cancer. While key informants emphasized that this means prioritizing people who currently or 
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formerly smoked commercial tobacco in moderate or high cumulative lifetime amounts, public 

participants placed people with occupational lung carcinogen exposure, as well as people with 

environmental carcinogen exposure and a family history of lung cancer, ahead of people with a 

commercial tobacco smoking history. Public participants gave the least priority to people who 

currently smoke commercial tobacco, explaining that the public should not be responsible for 

people’s behavioural choices.  

This finding revealed stigma and conflicting logics about whether and to what extent 

commercial tobacco smoking is a dependency shaped by social, political, and economic 

determinants, or a freestanding behavioural choice. Some public participants admitted that their 

interview had made them realize that they harbour stigmatized views against people who 

currently smoke commercial tobacco, believing that this was a behavioural choice. Key 

informants were more likely to recognize commercial tobacco smoking as a dependency and 

stated that social, medical, and political stigma against this group is a barrier to obtaining public 

buy-in and implementing lung cancer screening more widely in Canadian jurisdictions. 

This finding also raises questions about how health policy in democratic government 

systems should be made in response to public values when public ethical and social values 

disagree with the perspectives of key informants, or when there are disagreements between the 

public and key informants on how mutually recognized ethical issues should be solved. Whose 

values are being represented in this research are important to consider. Public participants were 

mostly white women of high socioeconomic status who spoke English as their first language. 

This demographic is consistent with patient partners in health system decision-making activities, 

where inclusivity of communities with poor health outcomes remains a challenge.323,324 The lack 

of diversity of public participant identities in this study limits the potential to make democratic 

and equitable policy decisions about ethical issues due to a lack of diverse perspectives,324 

especially from people in populations with high rates of lung cancer incidence and mortality. 

Public and key informants in this research mostly did not represent equity-denied groups relevant 

to lung cancer screening (e.g., some Indigenous communities), thus, their various ideas about 

increasing screening uptake in these groups risk perpetuating rather than disrupting harmful (e.g., 

colonial) health policy. Further research is likely needed to understand the perspectives on ethical 

aspects of lung cancer screening held by these populations and to center their voices and values 

in creating equitable lung cancer screening programs. Lack of clarity from the public and key 

informants about how to address the structurally and systemically oriented ethical issues raised 

in this research should be addressed, e.g., how to balance harm reduction and resource allocation 

with expanding risk categories in the desire to promote equity, and how to allocate resource 

towards primary and secondary prevention of lung cancer. 

Bioethical plurality from diverse populations worldwide suggests a multitude of ideas 

about what constitutes an ethical issue when it comes to cancer, screening, and prevention and 

different principles, values, and ways of approaching the ethical issues in relation to self, others, 

and nature.325-333 Bioethics frameworks have been critiqued as normatively white,334 which has 

contributed to stalled action on health equity for marginalized populations and which has denied 

the recognition of a broader range of ethical issues and frameworks for resolving them across 

societies and cultures worldwide. There is a need for more pluralistic ethical theory to guide 

equitable and inclusive health policymaking, particularly in diverse societies such as Canada and 

especially about issues (such as lung cancer) that mainly affect historically excluded groups 
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(such as people of low socioeconomic status, rural and remote residents, and certain Indigenous 

communities and racially diverse groups).  

This research has revealed the need to understand the health ethics and values of diverse 

communities in Canada and how to respond to these in health policy, including when the 

pluralistic values of different groups may conflict. This research may be informed or guided by 

community engaged approaches. Engagement with Indigenous communities for breast, cervical, 

and colorectal cancer screening programs is being used in some Canadian provinces to develop 

culturally safe and accessible programs.335 Some community engagement is also being conducted 

in Canada for LDCT lung cancer screening activities.18 Further research is needed to understand 

if, how, and to what effect lung cancer screening programs in Canada might promote justice for 

these communities.  

Conflicting and incomplete ethical and social values about lung cancer screening ethical 

issues underscore the role of bioethicists in identifying these differences and gaps and proposing 

ways for approaching their resolution in health policy. Bioethicists may raise questions about 

how to manage disagreements between key informants and the public about what the ethical 

issues are and how they should be resolved in lung cancer screening policy, and the policy 

implications of incomplete information on public ethical and social values. Bioethicists may also 

ask how much and how should ethical and social values from the public influence lung cancer 

screening policy, signalling the dangers of the naturalistic fallacy in empirical bioethics 

research.119 Ethics analysis of the descriptive empirical data collected from public participants in 

this research can judge whether these data are fair, sufficient, and necessary for making 

normative recommendations about addressing ethical issues in lung cancer screening policy. 

Ethics analysis can also flesh out the limitations of the descriptive data for informing normative 

conclusions and how to guard against biases and stigmas in policy decision-making.  

 

5.3 Choices 

This research revealed the tragic choices that need to be made in LDCT lung cancer screening 

policy in Canadian jurisdictions. Tragic choices are decisions about how to allocate tragically 

limited resources in society and depend on how much of the resource should be made available 

and to whom the resource should be provided.336 Resource allocation is a policy dilemma in 

Canadian health systems where there are limited resources (human resources and equipment) for 

implementing equitable access to population-based LDCT lung cancer screening programs. This 

includes limited numbers of CT machines and associated resources available in limited 

geographic regions and at limited times for use for LDCT lung cancer screening. There are also 

limited resources for lung cancer diagnosis, treatment, and care (especially culturally appropriate 

care); these services are not available uniformly and not for many populations with the highest 

rates of lung cancer incidence and mortality.  

Ethical decision-making about the allocation of tragically scarce resources is particularly 

important for understanding why tragic choices are made (i.e., using what ethical guidance, 

frameworks, principles, logics, values, or precedents) and who benefits and who is harmed from 

these choices. The following tragic choices emerged from this research:  

- Which individuals in a population should be offered screening for lung cancer using 

LDCT?  
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- Who should be defined as high risk for being diagnosed with lung cancer, and on what 

basis? 

- What supports should be made available and accessible to people with lung cancer risk 

factors, but defined as low risk for being diagnosed with lung cancer?  

- Should screening be offered ad hoc where there is a persistent lack of a population-based 

LDCT lung cancer screening program, or should screening only be offered as part of an 

organized program where it exists?  

- Where, to whom, and how should services for primary care and lung cancer screening, 

diagnosis, treatment, and psychosocial, palliative, and end-of-life care be offered? 

- What and whose ethical theories and social values should be used to guide lung cancer 

screening policy making? 

- How much should public ethical and social values be taken into consideration when 

identifying and approaching lung cancer screening ethical issues, and at what places in 

the screening policy making process should these values contribute? 

- Should privately financed CT machines be used as a part of population-based LDCT lung 

cancer screening programs? 

- What should be the roles of the Canadian federal government and relevant industries for 

taking responsibility for the health effects of commercial tobacco smoking, colonization 

of tobacco, and primary prevention of lung cancer, if any? 

- How much should be invested in lung cancer screening versus primary prevention of lung 

cancer?  

 

This is not a comprehensive list, but merely an indication of the breadth and depth of 

tragic choices that were raised in conducting this research about the ethical dimensions of 

population-based LDCT lung cancer screening in Canada. Principles of population-based disease 

screening,221 which is the only ethical framework being used by key informants to guide lung 

cancer screening policy decision-making in Canada, offers limited capacity for responding to 

these tragic choices. There is a need to augment or enrich population-based disease screening 

principles to prompt explicit normative deliberation about ethical decision-making about 

resource allocation for lung cancer screening in health policy. For example, the principle of 

accessibility in the Canada Health Act337 may be formally incorporated in principles of 

population-based disease screening to support deliberation between governments and 

communities about the meaning of equitable screening access and implementation and 

evaluation of equitable screening access. Additional frameworks to consider are the capabilities 

approach,291,306 human rights,338,339 the Truth and Reconciliation Commission of Canada Calls to 

Action,340 and decolonization of tobacco in Indigenous communities.99 

 

5.4 Capabilities 

This research has shown that different interest groups have varying perspectives about what the 

lung cancer screening ethical issues are and how they should be resolved in health policy. This 

finding was most clearly observed between key informants and public participants, who had 

multiple views about who should be prioritized for screening. Ethical and social values within 

patient and public participants showed some variation as well. These findings suggest bioethical 

plurality, or multiple ideas held simultaneously in society about what constitutes an ethical issue 
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in lung cancer screening and what principles, values, or ideas may be used to approach the 

ethical issues in health policy. 

Lung cancer screening can also be thought of as a tool for achieving broader types of 

pluralistic values about living a fulfilling life that vary across and within different groups and 

individuals. The capabilities approach offers a normative framework for understanding what and 

whose values ought to be promoted via lung cancer screening. It focuses on the substantive 

capabilities that people have to achieve the lives they value, or what choices people have 

available to them to attain well-being. People’s substantive capabilities can be created by social, 

political, and economic conditions that improve opportunities to access tools and resources that 

people need to live the lives that they value, such as the tools and resources of lung cancer 

screening. Capabilities theory also considers the distribution of these opportunities in 

society.291,306 

When applied to lung cancer screening, capabilities theory may be used to ask what 

people value as living fulfilling lives related to lung cancer screening and how screening could 

be offered to support the capabilities of people to achieve these lives. Bioethics research could 

help respond to these questions. Virtually no bioethics research has focused on understanding the 

values and lives that people aspire to achieve related to lung cancer screening and their 

capabilities for doing so. This research might ask people what they value and wish to achieve in 

their lives because of the early detection and treatment of lung cancer. Some patient and public 

participants in study 1 (chapter 2) of this dissertation expressed their favourable views about the 

benefits of lung cancer screening as buying them additional time with their grandchildren, which 

suggests that people may conceive of screening in terms of capabilities. However, research on 

lung cancer prevention and cancer screening ethics has not explicitly aimed to understand 

capabilities and to justify the offer screening in terms of promoting capabilities. It would be 

especially important to understand and prioritize the capabilities of populations with high rates of 

lung cancer incidence and mortality to help inform equitable access to lung cancer screening 

needed for these populations to achieve fulfilling lives.   

Lung cancer screening is one of many pathways for preventing lung cancer mortality in 

Canada. The determinants of lung cancer incidence and mortality are diverse, each representing 

an opportunity for prevention and creating real capabilities for people to live fulfilling lives. 

Determinants importantly include social, political, and economic structures and systems that 

create or perpetuate exposure to lung carcinogens, such as the production and sale of commercial 

tobacco, the production and use of occupational lung carcinogens, and the emission of 

environmental lung carcinogens. A growing proportion of lung cancers in Canada are being 

diagnosed in people who have never smoked commercial tobacco, highlighting the contributions 

of occupational, environmental, and genetic causes. These causes are currently underrecognized 

in lung cancer screening eligibility criteria in Canadian jurisdictions, and their social and 

structural determinants are underappreciated in efforts to prevent lung cancer.  

The capabilities approach can draw attention to these causes and can be used to propose a 

moral justification for investing in the primary prevention of lung cancer. As with screening, the 

capabilities approach asks what social, political, and economic conditions are needed to provide 

people with substantive opportunities to access the resources they need to live a fulfilling life. 

For instance, ethics research on lung cancer primary prevention guided by capabilities theory 

might ask what policies could be implemented to reduce industrial emissions that contribute to 
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lung cancer diagnoses in heavily impacted regions and argue that these policies ought to be 

implemented to provide people with capabilities to achieve longer and healthier lives with 

lowered lung cancer risk.  

 The capabilities approach is pragmatic due to its emphasis on the tangible capabilities of 

persons to attain the lives they value. This characteristic extends claims that people have the 

rights or freedoms to achieve their self-determined values and lives. Capabilities theory has been 

used with human rights to produce an account of health justice.341 For populations for whom 

lung cancer prevention, screening, and care is a matter of justice, capabilities theory may be 

considered in conjunction with rights-based approaches such as the United Nations Declaration 

on the Rights of Indigenous Peoples338 and the Truth and Reconciliation Commission of Canada 

Calls to Action340 to make a health justice argument.  

 

5.5 Strengths and limitations 

This is the first study to comprehensively investigate the ethical aspects of LDCT lung cancer 

screening using an empirical ethics approach in the Canadian context. This research contributes 

to scientific and policy debate about ethical issues related to screening for lung cancer with 

LDCT. Literature about this debate is sparse and has focused on who should be screened for lung 

cancer. There is relatively more literature published about the ethical aspects of breast cancer 

screening, which overlaps to some extent with some of the ethical issues identified in this 

research. For example, ethical issues associated with the use of risk stratification in personalized 

approaches to breast cancer screening have been researched from the perspectives of 

policymakers, clinicians, and the public in Canada. The research in this dissertation contributes 

primary empirical evidence about the ethical implications of using personal information about 

lung cancer risk to determine screening eligibility from the perspectives of key informants, 

patients, and the public. Public participants (Chapter 3) were supportive of providing personal 

information to estimate their lung cancer risk as a part of risk prediction modeling for screening. 

This finding was congruent with acceptance of the use of risk stratification for breast cancer 

screening in a study conducted among women in four Canadian provinces311 and could inform 

ongoing research and policy dialogue about the ethical aspects of using precision approaches in 

preventive medicine. 

A limitation of this research is the lack of perspectives on the ethical aspects of 

population-based LDCT lung cancer screening from populations with high rates of lung cancer 

incidence and mortality. These populations arguably have the most at stake when it comes to 

ethical lung cancer screening, yet this research was unable to elucidate what these populations 

self-determine to be ethical issues and to understand how they approach ethical issues or think 

they should be approached in health policy. Key informants who collaborate with these 

populations were unresponsive to recruitment efforts. Future research on elucidating the ethical 

aspects of lung cancer screening could consider using community-engaged approaches with 

disproportionately impacted sub-groups and relevant key informants to understand what these 

communities self-determine to be ethical issues impacting their lives and what ethical and social 

values they would use to navigate these ethical issues with respect to lung cancer, screening, and 

prevention. This research may contribute to developing effective and ethically and socially 

acceptable lung cancer screening for equity-deserving groups.  
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A strength of this research was the application of descriptive elements of the symbiotic 

empirical ethics approach.22 Ethical issues known to me a priori via literature about cancer and 

disease screening ethics were used to develop the semi-structured interview guides for the two 

qualitative description studies.19,223 The semi-structured design allowed room and flexibility for 

engaging public participants (in study 2, chapter 3) in identifying and describing the ethical 

issues and how they would go about addressing them. While the interview guides engaged public 

participants and key informants in thoughtful reflections and responses to the questions asked, 

and elicited new thoughts driven by public participants and key informants themselves, the 

interview guides did not sufficiently cover all ethical angles of lung cancer screening. For 

instance, no questions were asked about how people who have a familial history of lung cancer 

should be prioritized in screening. As 15-25% of lung cancers in Canada are diagnosed among 

people who have never smoked commercial tobacco,318 it will be important to further investigate 

the ethical implications of potentially including genetic information in risk prediction models.  

 

5.6 Contributions 

Empirical 

Cancer screening ethics is multifaceted and numerous ethical issues have been identified and 

drawn out of established screening programs worldwide for breast, cervical, colorectal, and 

prostate cancers. Little research has been conducted about how the public and key informants 

consider the ethical aspects of cancer screening and their solutions. This research generated 

novel empirical evidence about the ethical aspects of population-based LDCT lung cancer 

screening relevant to Canadian health policy from these perspectives. This is the first study of 

this type in Canada and one of the few to explicitly use an empirical ethics approach for 

understanding cancer screening ethics.  

Primary empirical evidence about ethical issues was ascertained from two mirror image 

qualitative description studies with key informants and public participants who were asked to 

identify, describe, and address ethical issues. Semi-structured interview guides used in these 

studies were informed by literature about cancer screening ethics with room for participants to 

respond, reflect, and extend the literature through their own identification and normative logics 

about addressing ethical issues. Analyses stayed close to the words expressed by participants to 

show how the ethical issues are perceived and navigated in policy, and in the everyday lives of 

participants.  

Secondary empirical evidence about public perceptions of benefits and harms of 

organized LDCT lung cancer screening programs was generated through a systematic literature 

review and integrative synthesis of qualitative and quantitative studies. This study provided 

insights about how people from a variety of demographic backgrounds in jurisdictions with 

varying health system administrative structures view benefits and harms. Collectively, the 

primary and secondary empirical evidence collected and analyzed in this research broadens the 

landscape of ethical issues related to population-based cancer screening due to the distinct 

epidemiology and burden of lung cancer in Canada. Empirical findings may contribute to 

developing LDCT lung cancer screening programs in Canada that are ethical, effective, and 

equitable for health systems and society. 
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Methodological  

This research applied empirical bioethics as the overarching methodological approach for the 

three independent studies contained in this dissertation. Empirical bioethics encompasses a 

diversity of methodologies and theories; it is the integration of empirical evidence with bioethics 

theory that qualifies research as empirical bioethics. This research provides an example of how 

mixed methods and qualitative methodologies may be used as part of empirical bioethics 

research. In particular, this research provides a methodological application of descriptive 

elements of the symbiotic empirical ethics approach22 and the Bristol framework,226 showing 

their usefulness in health policy ethics research. 

 

Theoretical 

This research extends cancer screening ethics for the particularities of the lung cancer screening 

technology currently being implemented in Canada (LDCT), the epidemiology and determinants 

of lung cancer in Canada, and in the context of publicly financed and administered health 

systems in Canada where accessibility is a principle enshrined in the Canada Health Act. It 

intersects with the ethics of risk stratified screening342 via the use of risk prediction modeling to 

identify and invite to screening only individuals who are categorized as high risk of being 

diagnosed with lung cancer. Personalized approaches for selecting individuals in a population for 

screening are currently being used or explored for breast cancer screening in Canada.313 Ethics 

research on this topic suggest that promoting autonomy and ensuring equitable access to risk 

assessment may be relevant to lung cancer screening.  

 Empirical evidence about ethical and social values from this research may be used to 

advance theoretical frameworks from public health ethics and clinical ethics that are relevant for 

approaching ethical issues in screening for lung and other cancers. The use of risk prediction 

modelling in lung cancer was identified as needing further ethical research to determine its 

effects on balancing the principles of autonomy with justice. Integration of descriptive empirical 

data from this research with relevant ethical theory can produce normative recommendations for 

addressing ethical issues in health policy. I have proposed the capabilities theory as a potential 

ethical theory; however, additional or alternative frameworks may be used, such as the principle 

of accessibility in the Canada Health Act, human rights, and decolonization principles. 

This research synthesizes and contributes new social values evidence that contend with 

the meaning of democratic health policy. This research brings the perspectives of key informants 

and the public and patients into dialogue with one another to create an interstitial space for 

bioethical research in health policy. As a result, this research might elaborate the study of health 

policy ethics as its own disciplinary field.21 

 

5.7 Policy implications 

Population-based LDCT lung cancer screening is a significant investment of public resources in 

Canadian health systems. Not only should lung cancer screening programs be clinically 

beneficial at a population level, but they must also be cost-effective for health systems and 

ethically and socially acceptable to the public. This research contributes ethical and social values 

evidence that may contribute to current scientific and policy discourses about the effective, 

equitable, and ethical design, implementation, and evaluation of population-based LDCT lung 
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cancer screening programs in Canada. Results may engage with ethical and social values 

evidence collected and analyzed as a part of health technology assessments that have been 

conducted in some Canadian jurisdictions. This study may enrich existing evidence by providing 

insights on a wide range of ethical issues informed by a systematic review of the literature (study 

1, chapter 2) and public perspectives in Ontario (study 2, chapter 3).  

 Results from this research about the ethical allocation of resources to prevent lung cancer 

might stimulate or augment existing policy debate about how to engage health and social systems 

in the primary prevention of lung cancer. Key informants interviewed in this research (study 3, 

chapter 4) expressed strongly that the Canadian government should take responsibility for the 

harmful health effects of commercial tobacco and ban tobacco from being sold commercially in 

Canada. Epidemiologic projections show increasing lung cancer incidence primarily due to 

commercial tobacco smoking, and a large proportion of lung cancers in Canada being diagnosed 

in people who have never smoked commercial tobacco. These findings demonstrate the need for 

lung cancer screening in parallel with strategies that prevent exposure to occupational and 

environmental lung carcinogens known to be present in Canadian workplaces and environments, 

with varying prevalence and levels of exposure in different populations.  

These findings also emphasize the need for ongoing etiologic and epidemiologic research 

about the environmental, occupational, genetic, and behavioural causes of lung cancer and how 

these causes may engage with one another to impact risk differentially in sub-populations in 

Canada. This research is likely to lead to new approaches to estimating lung cancer risk to 

determine screening eligibility.  

 

5.8 Clinical implications 

Organized lung cancer screening programs using LDCT are being implemented more widely in 

Canadian jurisdictions. The major clinically relevant finding of this research is the need for 

greater transparency and understanding about the benefits and harms of screening to support 

informed decision-making about screening participation and to promote autonomy. Findings 

from this research about patient and public perspectives on benefits and harms (Chapter 2) may 

inform the development of approaches to communicate to the public and patients more 

effectively about screening benefits and harms, including the translation of population-level risk 

of benefits and harms information to the individual level. Communication strategies informed by 

this research may include non-stigmatizing messaging and different formats (e.g., web-based 

with compatibility on a variety of mobile devices, in-clinic brochures, universal and accessible 

formats for people with different abilities and language needs, interactive tools, use of graphics, 

etc.) and methods (e.g., community campaigns, integrated with other cancer screening services, 

etc.).  

Results from this research about public perspectives on lung cancer screening ethics 

(Chapter 3) suggest the need for non-stigmatizing messaging about lung cancer screening and an 

understanding about the use of risk prediction models to determine screening eligibility. These 

elements may be especially important for people who participate in risk prediction modeling 

upon the recommendation of their primary care provider but who do not meet the eligibility 

threshold to be invited to screening. This research may suggest how primary care providers and 

lung cancer screening navigators can engage with patients in counselling and processes of shared 

decision-making about their participation in lung cancer screening in non-stigmatizing ways that 
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are attentive to their unique risk factors for lung cancer, cultural safety needs, language needs, 

socioeconomic status, and financial and geographic access to lung cancer screening, treatment, 

and psychosocial care. 

 

5.9 Research implications 

This research is an example of how bioethics research can contribute to health policy in Canada. 

The framing of population-based LDCT lung cancer screening programs as a topic for normative 

inquiry allowed ethical issues to be elucidated in the context of Canadian health policy and 

systems. Ethics analysis of the empirical ethical and social values evidence ascertained in this 

research will produce recommendations about how the ethical issues should be addressed in 

health (and social) policy. Bioethics offers the unique capacity to do the normative work intrinsic 

to health policy, but rarely made explicit through research dedicated to this task. The empirical 

bioethics approach used in this research was particularly valuable for producing an 

understanding of the ethical issues grounded in the experiences and perspectives of key 

informants who are most intimately engaged with lung cancer screening policy and programs in 

Canada, as well as in the values held toward screening by the public, who all contribute to 

funding health systems and who may additionally be eligible for their own participation in lung 

cancer screening. Further analyses of empirical data with bioethics theory relevant to these data 

will result in concrete normative policy recommendations for addressing the ethical issues 

described in this research. This knowledge gained from this research and future 

recommendations may be translated to lung cancer screening policymakers to support the ethical 

implementation of screening programs. 

This research also demonstrates how bioethics research may contribute to health equity in 

Canada. Through empirical investigation, equity of lung cancer screening access was identified 

as the foremost ethical issue by key informants in this research. In this research, equity of 

screening access was defined from the empirical data collected in all three studies as equity of 

geographical, financial, educational, sociocultural, and language access to organized LDCT lung 

cancer screening programs. Key informants explained that equity of screening access was an 

ethical issue because of the asymmetrical distribution of benefits, i.e., that people who could 

benefit the most from lung cancer screening are the least likely to participate in screening. 

However, this research identified a lack of normative frameworks currently being used to guide 

ways for providing equitable access to lung cancer screening in Canada. Bioethics theory offers 

these frameworks. For instance, different concepts of justice from public health ethics and 

clinical ethics frameworks may be used to analyze epidemiological evidence about lung cancer 

disparities and health care access and empirical data collected in this research related to equity of 

screening access. The results of these analyses would be different normative recommendations 

for how to provide equity of screening access that are oriented for use in Canadian health policy.  

This research shows how bioethical inquiry can identify, explain, and offer solutions to health 

equity in lung cancer screening access in Canada using integration of empirical data and theory.  

 

5.10 Additional research needs 

In pursuit of answering the research questions in this dissertation, more have arisen, 

suggesting the need to consider ethical and social values specific to groups with high rates of 

lung cancer incidence and mortality, which may include self-determined ethical issues; and 
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specific ethical and social values one at a time, which would provide greater depth than afforded 

by the broad approach taken in this research.  

Future research about the ethical aspects of population-based LDCT lung cancer 

screening programs may be pursued to deepen the relatively broad approach to elucidating 

ethical dimensions taken in this research. Further inquiry may focus on specific ethical issues 

identified in this research, such as equity of screening access, the use of risk prediction to select 

individuals in a population for screening, and the allocation of resources in health and social 

systems to prevent lung cancer, among others. This research may use theoretical approaches, for 

instance, by examining alternative concepts of justice that could be used to guide policy 

decision-making about how to provide equitable access to lung cancer screening for sub-

populations in Canada who are disproportionately impacted by lung cancer.  

Empirical bioethics research may also contribute; for instance, by investigating social 

values about justice, equity, and fairness that can support democratic processes in health policy 

decision-making about equitable screening access. On this ethical issue, empirical bioethics 

research may focus on understanding ethical and social values about screening access and center 

the voices of equity-deserving groups in policy. Empirical approaches may also be used to 

surface normative logics that guide people in their decision-making about participating in risk 

prediction modeling and screening, which could inform ways to promote the autonomy of 

patients in the lung cancer screening pathway.  

Additional normative and empirical research may support the development of ethical 

principles, frameworks, or considerations unique to navigating ethical issues in health policy and 

existing ethical guidance from the fields of public health and health care that are relevant to 

screening. For instance, principles for population-based disease screening, used by key 

informants in this research, could be further developed with the input of empirical ethics research 

on lung cancer screening ethics in Canada. 

 

Conclusions 

Ethical aspects of lung cancer screening with LDCT are the issues that elicit moral concern, 

judgment, deliberation, and/or decision-making. The aim of this research was to elucidate 

specific ethical issues and describe how they are being addressed in Canadian health policy to 

make normative recommendations of how lung cancer screening might be ethically 

implemented. Using empirical ethics inquiry, this research engaged the perspectives of lung 

cancer screening leaders and the public who identified and described ethical issues in the 

dimensions of health care, public health, and health policy. The major finding of this research 

was the preponderance of ethical issues located within health and social systems and structures, 

including equity of screening access, commercialization of tobacco, stigma against people who 

currently smoke commercial tobacco, and the need for increased investment in primary 

prevention of lung cancer. These ethical issues reflect the social, economic, and political 

determinants of lung cancer and the means available to reduce the burden of lung cancer in 

Canada, including but not limited to screening. In health policy there was a lack of ethical 

frameworks or principles currently being used to address these ethical issues. Future research 

could contribute to addressing this gap by offering ethical frameworks through which the 

empirical data in this research may be analyzed and by making normative recommendations for 

ethical, equitable, and effective lung cancer screening policy in Canada.  



Ph.D. Thesis - M. Pahwa; McMaster University – Health Policy 

 

134 
 

Bibliography 
1. Darren RB, Abbey P, Ryan RW, et al. Projected estimates of cancer in Canada in 2022. CMAJ. 
2022;194(17):E601. doi:10.1503/cmaj.212097 
2. Committee CCSA. Canadian Cancer Statistics: A 2020 special report on lung cancer. 2020.  
3. Mao Y, Hu J, Ugnat AM, Semenciw R, Fincham S. Socioeconomic status and lung cancer risk in 
Canada. Int J Epidemiol. Aug 2001;30(4):809-17. doi:10.1093/ije/30.4.809 
4. Hajizadeh M, Johnston GM, Manos D. Socio-economic inequalities in lung cancer incidence in 
Canada, 1992-2010: results from the Canadian Cancer Registry. Public Health. Aug 2020;185:189-195. 
doi:10.1016/j.puhe.2020.04.023 
5. Cancer CPA. Lung cancer and equity: a focus on income and geography. 2020.  
6. Jamal S, Jones C, Walker J, et al. Cancer in First Nations people in Ontario, Canada: Incidence and 
mortality, 1991 to 2010. Health Rep. Jun 16 2021;32(6):14-28. doi:10.25318/82-003-x202100600002-eng 
7. Mazereeuw MV, Withrow DR, Diane Nishri E, Tjepkema M, Marrett LD. Cancer incidence among 
First Nations adults in Canada: follow-up of the 1991 Census Mortality Cohort (1992-2009). Can J Public 
Health. Dec 2018;109(5-6):700-709. doi:10.17269/s41997-018-0091-0 
8. Mazereeuw MV, Withrow DR, Nishri ED, Tjepkema M, Vides E, Marrett LD. Cancer incidence and 
survival among Métis adults in Canada: results from the Canadian census follow-up cohort (1992-2009). 
Cmaj. Mar 19 2018;190(11):E320-e326. doi:10.1503/cmaj.170272 
9. Sanchez-Ramirez DC, Colquhoun A, Parker S, Randall J, Svenson LW, Voaklander D. Cancer 
incidence and mortality among the Métis population of Alberta, Canada. Int J Circumpolar Health. 
2016;75:30059. doi:10.3402/ijch.v75.30059 
10. Young TK, Kelly JJ, Friborg J, Soininen L, Wong KO. Cancer among circumpolar populations: an 
emerging public health concern. Int J Circumpolar Health. 2016;75:29787. doi:10.3402/ijch.v75.29787 
11. Shah BD, Tyan CC, Rana M, et al. Rural vs urban inequalities in stage at diagnosis for lung cancer. 
Cancer Treat Res Commun. 2021;29:100495. doi:10.1016/j.ctarc.2021.100495 
12. Potter AL, Rosenstein AL, Kiang MV, et al. Association of computed tomography screening with 
lung cancer stage shift and survival in the United States: quasi-experimental study. BMJ. 
2022;376:e069008. doi:10.1136/bmj-2021-069008 
13. Kovalchik SA, Tammemagi M, Berg CD, et al. Targeting of low-dose CT screening according to the 
risk of lung-cancer death. N Engl J Med. Jul 18 2013;369(3):245-254. doi:10.1056/NEJMoa1301851 
14. Ten Haaf K, Jeon J, Tammemägi MC, et al. Risk prediction models for selection of lung cancer 
screening candidates: A retrospective validation study. PLoS Med. Apr 2017;14(4):e1002277. 
doi:10.1371/journal.pmed.1002277 
15. Scott K, Nicki S-J, Gabriela L, et al. Recommendations on screening for breast cancer in women 
aged 40–74 years who are not at increased risk for breast cancer. CMAJ. 2018;190(49):E1441. 
doi:10.1503/cmaj.180463 
16. Canadian Task Force on Preventive Health Care. Recommendations on screening for colorectal 
cancer in primary care. CMAJ. 2016;188(5):340. doi:10.1503/cmaj.151125 
17. Canadian Task Force on Preventive Health Care. Recommendations on screening for cervical 
cancer. CMAJ. 2013;185(1):35. doi:10.1503/cmaj.121505 
18. Cancer CPA. Lung Screening in Canada: 2021/2022 Environmental Scan. 2022. 
https://www.partnershipagainstcancer.ca/topics/lung-cancer-screening-in-canada-2021-
2022/summary/ 
19. Carter SM. Ethical aspects of cancer screening. 2016:105-109. 
20. Juth N, Munthe C. The Ethics of Screening in Health Care and Medicine: Serving Society or 
Serving the Patient? vol 51. 2012. 
21. Kenny N, Giacomini M. Wanted: a new ethics field for health policy analysis. Health Care Anal. 
Dec 2005;13(4):247-60. doi:10.1007/s10728-005-8123-3 

https://www.partnershipagainstcancer.ca/topics/lung-cancer-screening-in-canada-2021-2022/summary/
https://www.partnershipagainstcancer.ca/topics/lung-cancer-screening-in-canada-2021-2022/summary/


Ph.D. Thesis - M. Pahwa; McMaster University – Health Policy 

 

135 
 

22. Frith L. Symbiotic empirical ethics: a practical methodology. Bioethics. May 2012;26(4):198-206. 
doi:10.1111/j.1467-8519.2010.01843.x 
23. Fritz A, Percy C, Jack A, et al. International Classification of Diseases for Oncology, Third Edition 
(First Revision). 2013.  
24. World Health Organization. International Classification of Diseases for Oncology, Third Edition 
(First Revision). 2013. 2013. Accessed August 11, 2022. 
https://apps.who.int/iris/bitstream/handle/10665/96612/9789241548496_eng.pdf 
25. Nicholson AG, Tsao MS, Beasley MB, et al. The 2021 WHO Classification of Lung Tumors: Impact 
of Advances Since 2015. J Thorac Oncol. 2022/03/01/ 2022;17(3):362-387. 
doi:https://doi.org/10.1016/j.jtho.2021.11.003 
26. P. D. Q. Adult Treatment Editorial Board. Non-Small Cell Lung Cancer Treatment (PDQ®): Health 
Professional Version. PDQ Cancer Information Summaries. National Cancer Institute (US); 2002. 
27. P. D. Q. Adult Treatment Editorial Board. Small Cell Lung Cancer Treatment (PDQ®): Health 
Professional Version. PDQ Cancer Information Summaries. National Cancer Institute (US); 2002. 
28. Davidson MR, Gazdar AF, Clarke BE. The pivotal role of pathology in the management of lung 
cancer. J Thorac Dis. 2013:S463-S478.  
29. Dubin S, Griffin D. Lung Cancer in Non-Smokers. Mo Med. Jul-Aug 2020;117(4):375-379.  
30. Pesch B, Kendzia B, Gustavsson P, et al. Cigarette smoking and lung cancer—relative risk 
estimates for the major histological types from a pooled analysis of case–control studies. 
https://doi.org/10.1002/ijc.27339. Int J Cancer. 2012/09/01 2012;131(5):1210-1219. 
doi:https://doi.org/10.1002/ijc.27339 
31. Sabbula BR, Gasalberti DP, Anjum F. Squamous Cell Lung Cancer. StatPearls. StatPearls 
Publishing; 2023. 
32. Myers DJ, Wallen JM. Lung Adenocarcinoma. StatPearls. StatPearls Publishing; 2023. 
33. Bougie E, Kohen DE. Smoking correlates among Inuit men and women in Inuit Nunangat. Health 
Rep. Mar 21 2018;29(3):3-10.  
34. Bougie E, Kohen D. Smoking prevalence among Inuit in Canada. Health Rep. Feb 15 
2017;28(2):10-14.  
35. Goss GD, Spaans JN, Huntsman D, et al. Histologic and Genotypic Characterization of Lung 
Cancer in the Inuit Population of the Eastern Canadian Arctic. Curr Oncol. Apr 29 2022;29(5):3171-3186. 
doi:10.3390/curroncol29050258 
36. Statistics Canada. Smoking, 2017. Health Fact Sheet. Catalogue no. 82-625-X. 2018. 
https://www150.statcan.gc.ca/n1/pub/82-625-x/2018001/article/54974-eng.htm 
37. Poirier AE, Ruan Y, Walter SD, et al. The future burden of cancer in Canada: Long-term cancer 
incidence projections 2013-2042. Cancer Epidemiol. Apr 2019;59:199-207. 
doi:10.1016/j.canep.2019.02.011 
38. McGahan CE, Linn K, Guno P, et al. Cancer in First Nations people living in British Columbia, 
Canada: an analysis of incidence and survival from 1993 to 2010. Cancer Causes Control. Oct 
2017;28(10):1105-1116. doi:10.1007/s10552-017-0950-7 
39. Moore SP, Antoni S, Colquhoun A, et al. Cancer incidence in indigenous people in Australia, New 
Zealand, Canada, and the USA: a comparative population-based study. Lancet Oncol. Nov 
2015;16(15):1483-1492. doi:10.1016/s1470-2045(15)00232-6 
40. Carrière GM, Tjepkema M, Pennock J, Goedhuis N. Cancer patterns in Inuit Nunangat: 1998-
2007. Int J Circumpolar Health. May 15 2012;71:18581. doi:10.3402/ijch.v71i0.18581 
41. Chiefs of Ontario CCOaIfCES. Cancer in First Nations people in Ontario: Incidence, Mortality, 
Survival and Prevalence. 2017.  

https://apps.who.int/iris/bitstream/handle/10665/96612/9789241548496_eng.pdf
https://doi.org/10.1016/j.jtho.2021.11.003
https://doi.org/10.1002/ijc.27339
https://doi.org/10.1002/ijc.27339
https://www150.statcan.gc.ca/n1/pub/82-625-x/2018001/article/54974-eng.htm


Ph.D. Thesis - M. Pahwa; McMaster University – Health Policy 

 

136 
 

42. International Agency for Research on Cancer (IARC). Agents Classified by the IARC Monographs, 
Volumes 1–133. World Health Organization (WHO),. Accessed June 11, 2023. 
https://monographs.iarc.who.int/agents-classified-by-the-iarc/ 
43. Cogliano VJ, Baan R, Straif K, et al. Preventable exposures associated with human cancers. J Natl 
Cancer Inst. Dec 21 2011;103(24):1827-39. doi:10.1093/jnci/djr483 
44. Peters CE, Ge CB, Hall AL, Davies HW, Demers PA. CAREX Canada: an enhanced model for 
assessing occupational carcinogen exposure. Occup Environ Med. Jan 2015;72(1):64-71. 
doi:10.1136/oemed-2014-102286 
45. Canadian Cancer Society (CCS). Risk factors for lung cancer. CCS. Accessed June 11, 2023. 
https://cancer.ca/en/cancer-information/cancer-
types/lung/risks#:~:text=About%2072%25%20of%20lung%20cancer,and%20have%20other%20risk%20f
actors. 
46. Hessel F. Burden of DiseaseBurdenof disease(s). In: Kirch W, ed. Encyclopedia of Public Health. 
Springer Netherlands; 2008:94-96. 
47. Poirier A, Ruan Y, Volesky K, et al. The current and future burden of cancer attributable to 
modifiable risk factors in Canada: Summary of results. Prev Med. 2019;122:140-147.  
48. Gogna P, Narain TA, O'Sullivan DE, et al. Estimates of the current and future burden of lung 
cancer attributable to residential radon exposure in Canada. Prev Med. May 2019;122:100-108. 
doi:10.1016/j.ypmed.2019.04.005 
49. Gogna P, Narain TA, O'Sullivan DE, et al. Estimates of the current and future burden of lung 
cancer attributable to PM(2.5) in Canada. Prev Med. May 2019;122:91-99. 
doi:10.1016/j.ypmed.2019.03.010 
50. Labrèche F, Kim J, Song C, et al. The current burden of cancer attributable to occupational 
exposures in Canada. Prev Med. 2019/05/01/ 2019;122:128-139. 
doi:https://doi.org/10.1016/j.ypmed.2019.03.016 
51. Murphy RA, Darvishian M, Qi J, et al. Lifestyle factors and lung cancer risk among never smokers 
in the Canadian Partnership for Tomorrow’s Health (CanPath). Cancer Causes Control. 2022/06/01 
2022;33(6):913-918. doi:10.1007/s10552-022-01566-x 
52. Gaskin J, Coyle D, Whyte J, Krewski D. Utility gains from reductions in the modifiable burden of 
lung cancer attributable to residential radon in Canada. Can J Public Health. Aug 2018;109(4):598-609. 
doi:10.17269/s41997-018-0119-5 
53. Peterson E, Aker A, Kim J, Li Y, Brand K, Copes R. Lung cancer risk from radon in Ontario, Canada: 
how many lung cancers can we prevent? Cancer Causes Control. Nov 2013;24(11):2013-20. 
doi:10.1007/s10552-013-0278-x 
54. Al-Arydah M. Estimating the burden of lung cancer and the efficiency of home radon mitigation 
systems in some Canadian provinces. Sci Total Environ. Jun 1 2018;626:287-306. 
doi:10.1016/j.scitotenv.2018.01.028 
55. Kanwal M, Ding XJ, Cao Y. Familial risk for lung cancer. Oncol Lett. Feb 2017;13(2):535-542. 
doi:10.3892/ol.2016.5518 
56. Ebell MH, Bentivegna M, Hulme C. Cancer-Specific Mortality, All-Cause Mortality, and 
Overdiagnosis in Lung Cancer Screening Trials: A Meta-Analysis. Ann Fam Med. Nov 2020;18(6):545-552. 
doi:10.1370/afm.2582 
57. Canadian Task Force on Preventive Health C. Recommendations on screening for lung cancer. 
Canadian Medical Association Journal. 2016;188(6):425. doi:10.1503/cmaj.151421 
58. Canadian Task Force on Preventive Health Care. Patient Preferences for Lung Cancer Screening 
Guideline Recommendations. 2015. https://canadiantaskforce.ca/wp-
content/uploads/2016/03/ctfphcpatientpreferenceslungcancerreport150706final.pdf 

https://monographs.iarc.who.int/agents-classified-by-the-iarc/
https://cancer.ca/en/cancer-information/cancer-types/lung/risks#:~:text=About%2072%25%20of%20lung%20cancer,and%20have%20other%20risk%20factors
https://cancer.ca/en/cancer-information/cancer-types/lung/risks#:~:text=About%2072%25%20of%20lung%20cancer,and%20have%20other%20risk%20factors
https://cancer.ca/en/cancer-information/cancer-types/lung/risks#:~:text=About%2072%25%20of%20lung%20cancer,and%20have%20other%20risk%20factors
https://doi.org/10.1016/j.ypmed.2019.03.016
https://canadiantaskforce.ca/wp-content/uploads/2016/03/ctfphcpatientpreferenceslungcancerreport150706final.pdf
https://canadiantaskforce.ca/wp-content/uploads/2016/03/ctfphcpatientpreferenceslungcancerreport150706final.pdf


Ph.D. Thesis - M. Pahwa; McMaster University – Health Policy 

 

137 
 

59. Tammemägi MC, Ruparel M, Tremblay A, et al. USPSTF2013 versus PLCOm2012 lung cancer 
screening eligibility criteria (International Lung Screening Trial): interim analysis of a prospective cohort 
study. The Lancet Oncology. 2022;23(1):138-148. doi:10.1016/S1470-2045(21)00590-8 
60. Cassidy A, Myles JP, van Tongeren M, et al. The LLP risk model: an individual risk prediction 
model for lung cancer. Br J Cancer. Jan 29 2008;98(2):270-6. doi:10.1038/sj.bjc.6604158 
61. Brims FJH, Harris EJA, Murray C, et al. Lung cancer screening an asbestos exposed population: 
Existing lung cancer risk criteria are not sufficient. https://doi.org/10.1111/resp.14487. Respirology. 
2023/06/01 2023;28(6):543-550. doi:https://doi.org/10.1111/resp.14487 
62. Markowitz SB. Lung Cancer Screening in Asbestos-Exposed Populations. Int J Environ Res Public 
Health. 2022;19(5). doi:10.3390/ijerph19052688  
63. Barbone F, Barbiero F, Belvedere O, et al. Impact of low-dose computed tomography screening 
on lung cancer mortality among asbestos-exposed workers. Int J Epidemiol. 2018;47(6):1981-1991. 
doi:10.1093/ije/dyy212 
64. Ollier M, Chamoux A, Naughton G, Pereira B, Dutheil F. Chest CT scan screening for lung cancer 
in asbestos occupational exposure: a systematic review and meta-analysis. Chest. Jun 2014;145(6):1339-
1346. doi:10.1378/chest.13-2181 
65. Markowitz SB, Dickens B. Screening for Occupational Lung Cancer: An Unprecedented 
Opportunity. Clin Chest Med. Dec 2020;41(4):723-737. doi:10.1016/j.ccm.2020.08.016 
66. Aldrich MC, Mercaldo SF, Sandler KL, Blot WJ, Grogan EL, Blume JD. Evaluation of USPSTF Lung 
Cancer Screening Guidelines Among African American Adult Smokers. JAMA Oncol. Sep 1 
2019;5(9):1318-1324. doi:10.1001/jamaoncol.2019.1402 
67. Prosper A, Brown K, Schussel B, Aberle D. Lung Cancer Screening in African Americans: The Time 
to Act Is Now. Radiol Imaging Cancer. Sep 2020;2(5):e200107. doi:10.1148/rycan.2020200107 
68. Ontario Health. Lung Cancer Diagnosis Pathway Map. 2023. 
https://www.cancercareontario.ca/sites/ccocancercare/files/assets/LungCancerDiagnosisPathwayMap.
pdf 
69. Ontario Health. Non-small cell lung cancer treatment pathway map. 2023. 
https://www.cancercareontario.ca/sites/ccocancercare/files/assets/NonSmallCellLungCancerTreatment
PathwayMap.pdf 
70. Ontario Health. Small cell lung cancer treatment pathway map. 2023. 
https://www.cancercareontario.ca/sites/ccocancercare/files/assets/SmallCellLungCancerTreatmentPath
wayMap.pdf 
71. Aberle DR, Adams AM, Berg CD, et al. Reduced lung-cancer mortality with low-dose computed 
tomographic screening. N Engl J Med. Aug 4 2011;365(5):395-409. doi:10.1056/NEJMoa1102873 
72. Church TR, Black WC, Aberle DR, et al. Results of initial low-dose computed tomographic 
screening for lung cancer. N Engl J Med. May 23 2013;368(21):1980-91. doi:10.1056/NEJMoa1209120 
73. Tammemägi MC, Katki HA, Hocking WG, et al. Selection criteria for lung-cancer screening. N Engl 
J Med. Feb 21 2013;368(8):728-36. doi:10.1056/NEJMoa1211776 
74. Horeweg N, Scholten ET, de Jong PA, et al. Detection of lung cancer through low-dose CT 
screening (NELSON): a prespecified analysis of screening test performance and interval cancers. Lancet 
Oncol. Nov 2014;15(12):1342-50. doi:10.1016/s1470-2045(14)70387-0 
75. Goulart BH, Bensink ME, Mummy DG, Ramsey SD. Lung cancer screening with low-dose 
computed tomography: costs, national expenditures, and cost-effectiveness. J Natl Compr Canc Netw. 
Feb 2012;10(2):267-75. doi:10.6004/jnccn.2012.0023 
76. Goffin JR, Flanagan WM, Miller AB, et al. Cost-effectiveness of Lung Cancer Screening in Canada. 
JAMA Oncol. Sep 2015;1(6):807-13. doi:10.1001/jamaoncol.2015.2472 

https://doi.org/10.1111/resp.14487
https://doi.org/10.1111/resp.14487
https://www.cancercareontario.ca/sites/ccocancercare/files/assets/LungCancerDiagnosisPathwayMap.pdf
https://www.cancercareontario.ca/sites/ccocancercare/files/assets/LungCancerDiagnosisPathwayMap.pdf
https://www.cancercareontario.ca/sites/ccocancercare/files/assets/NonSmallCellLungCancerTreatmentPathwayMap.pdf
https://www.cancercareontario.ca/sites/ccocancercare/files/assets/NonSmallCellLungCancerTreatmentPathwayMap.pdf
https://www.cancercareontario.ca/sites/ccocancercare/files/assets/SmallCellLungCancerTreatmentPathwayMap.pdf
https://www.cancercareontario.ca/sites/ccocancercare/files/assets/SmallCellLungCancerTreatmentPathwayMap.pdf


Ph.D. Thesis - M. Pahwa; McMaster University – Health Policy 

 

138 
 

77. Cressman S, Peacock SJ, Tammemägi MC, et al. The Cost-Effectiveness of High-Risk Lung Cancer 
Screening and Drivers of Program Efficiency. J Thorac Oncol. Aug 2017;12(8):1210-1222. 
doi:10.1016/j.jtho.2017.04.021 
78. Ten Haaf K, Tammemägi MC, Bondy SJ, et al. Performance and Cost-Effectiveness of Computed 
Tomography Lung Cancer Screening Scenarios in a Population-Based Setting: A Microsimulation 
Modeling Analysis in Ontario, Canada. PLoS Med. Feb 2017;14(2):e1002225. 
doi:10.1371/journal.pmed.1002225 
79. Goffin JR, Flanagan WM, Miller AB, et al. Biennial lung cancer screening in Canada with smoking 
cessation-outcomes and cost-effectiveness. Lung Cancer. Nov 2016;101:98-103. 
doi:10.1016/j.lungcan.2016.09.013 
80. Thanh NX, Pham TM, Waye A, et al. Expected Cost Savings From Low-Dose Computed 
Tomography Scan Screening for Lung Cancer in Alberta, Canada. JTO Clin Res Rep. Jul 2022;3(7):100350. 
doi:10.1016/j.jtocrr.2022.100350 
81. William KE, Cindy LG, William MF, et al. Clinical impact and cost-effectiveness of integrating 
smoking cessation into lung cancer screening: a microsimulation model. CMAJ Open. 2020;8(3):E585. 
doi:10.9778/cmajo.20190134 
82. Parker LM, Carter SM. Chapter 14 - Ethical and Societal Considerations in Breast Cancer 
Screening. In: Houssami N, Miglioretti D, eds. Breast Cancer Screening. Academic Press; 2016:347-374. 
83. Parker L, Carter S, Williams J, Pickles K, Barratt A. Avoiding harm and supporting autonomy are 
under-prioritised in cancer-screening policies and practices. Eur J Cancer. Nov 2017;85:1-5. 
doi:10.1016/j.ejca.2017.07.056 
84. Parker L, Rychetnik L, Carter S. Values in breast cancer screening: an empirical study with 
Australian experts. BMJ Open. May 20 2015;5(5):e006333. doi:10.1136/bmjopen-2014-006333 
85. John SD. Cancer Screening, Risk Stratification and the Ethics of Apt Categorisation: A Case Study. 
In: Strech D, Hirschberg I, Marckmann G, eds. Ethics in Public Health and Health Policy: Concepts, 
Methods, Case Studies. Springer Netherlands; 2013:141-152. 
86. Dennison RA, Usher-Smith JA, John SD. The ethics of risk-stratified cancer screening. Eur J 
Cancer. 2023;187:1-6. doi:10.1016/j.ejca.2023.03.023 
87. Biller-Andorno N, Jüni P. Abolishing mammography screening programs? A view from the Swiss 
Medical Board. N Engl J Med. May 22 2014;370(21):1965-7. doi:10.1056/NEJMp1401875 
88. Brodersen J, Voss T, Martiny F, Siersma V, Barratt A, Heleno B. Overdiagnosis of lung cancer with 
low-dose computed tomography screening: meta-analysis of the randomised clinical trials. Breathe 
(Sheff). Mar 2020;16(1):200013. doi:10.1183/20734735.0013-2020 
89. Carter SM, Degeling C, Doust J, Barratt A. A definition and ethical evaluation of overdiagnosis. J 
Med Ethics. Nov 2016;42(11):705-714. doi:10.1136/medethics-2015-102928 
90. Reid L. Truth or Spin? Disease Definition in Cancer Screening. J Med Philos. Aug 1 
2017;42(4):385-404. doi:10.1093/jmp/jhx006 
91. Brodersen J, Schwartz LM, Heneghan C, O'Sullivan JW, Aronson JK, Woloshin S. Overdiagnosis: 
what it is and what it isn't. BMJ Evid Based Med. Feb 2018;23(1):1-3. doi:10.1136/ebmed-2017-110886 
92. Hofmann B, Reid L, Carter S, Rogers W. Overdiagnosis: one concept, three perspectives, and a 
model. Eur J Epidemiol. Apr 2021;36(4):361-366. doi:10.1007/s10654-020-00706-4 
93. Harris RP, Sheridan SL, Lewis CL, et al. The Harms of Screening: A Proposed Taxonomy and 
Application to Lung Cancer Screening. JAMA Intern Med. 2014;174(2):286. 
doi:10.1001/jamainternmed.2013.12745 
94. Abelson J, Tripp L, Sussman J. ‘I just want to be able to make a choice’: Results from citizen 
deliberations about mammography screening in Ontario, Canada. Health Policy. 2018/12/01 
2018;122(12):1364-1371. doi:https://doi.org/10.1016/j.healthpol.2018.09.013 
95. O'Neill O. Autonomy and Trust in Bioethics. Cambridge University Press; 2002. 

https://doi.org/10.1016/j.healthpol.2018.09.013


Ph.D. Thesis - M. Pahwa; McMaster University – Health Policy 

 

139 
 

96. Dennison RA, Usher-Smith JA, John SD. The ethics of risk-stratified cancer screening. European 
Journal of Cancer. 2023/03/23/ 2023;doi:https://doi.org/10.1016/j.ejca.2023.03.023 
97. Smith RJ, Vijayaharan T, Linehan V, et al. Efficacy of Risk Prediction Models and Thresholds to 
Select Patients for Lung Cancer Screening. Can Assoc Radiol J. Nov 2022;73(4):672-679. 
doi:10.1177/08465371221089899 
98. Poirier AE, Ruan Y, Grevers X, et al. Estimates of the current and future burden of cancer 
attributable to active and passive tobacco smoking in Canada. Prev Med. 2019/05/01/ 2019;122:9-19. 
doi:https://doi.org/10.1016/j.ypmed.2019.03.015 
99. Nez Henderson P, Lee JP, Soto C, et al. Decolonization of Tobacco in Indigenous Communities of 
Turtle Island (North America). Nicotine Tob Res. Feb 1 2022;24(2):289-291. doi:10.1093/ntr/ntab180 
100. Siahpush M, McNeill A, Borland R, Fong GT. Socioeconomic variations in nicotine dependence, 
self-efficacy, and intention to quit across four countries: findings from the International Tobacco Control 
(ITC) Four Country Survey. Tob Control. Jun 2006;15 Suppl 3(Suppl 3):iii71-5. 
doi:10.1136/tc.2004.008763 
101. Larsen K, Rydz E, Peters CE. Inequalities in Environmental Cancer Risk and Carcinogen Exposures: 
A Scoping Review. Int J Environ Res Public Health. 2023;20(9). doi:10.3390/ijerph20095718  
102. Giang A, Castellani K. Cumulative air pollution indicators highlight unique patterns of injustice in 
urban Canada. Environ Res Lett. 2020/12/15 2020;15(12):124063. doi:10.1088/1748-9326/abcac5 
103. Ghoshdastidar AJ, Hu Z, Nazarenko Y, Ariya PA. Exposure to nanoscale and microscale 
particulate air pollution prior to mining development near a northern indigenous community in Québec, 
Canada. Environ Sci Pollut Res. 2018/03/01 2018;25(9):8976-8988. doi:10.1007/s11356-018-1201-5 
104. Durand-Moreau Q, Lafontaine J, Ward J. Work and health challenges of Indigenous people in 
Canada. Lancet Glob Health. 2022/08/01/ 2022;10(8):e1189-e1197. doi:https://doi.org/10.1016/S2214-
109X(22)00203-0 
105. Pinault L, Crouse D, Jerrett M, Brauer M, Tjepkema M. Spatial associations between 
socioeconomic groups and NO2 air pollution exposure within three large Canadian cities. Environ Res. 
2016/05/01/ 2016;147:373-382. doi:https://doi.org/10.1016/j.envres.2016.02.033 
106. Cawley CL, Mazereeuw MV, Jamal S, Sheppard AJ, Marrett LD. Commercial tobacco exposure in 
First Nations, Inuit and Métis in Ontario: Results from population-based health surveys and implications 
for cancer control. Cancer Health Disparities. 2018;2 
107. Chan J, Polo A, Zubizarreta E, et al. Disparities in access to radiation therapy for regions 
inhabited by a higher proportion of First Nations, Inuit and Métis populations in Canada, and its 
association with cancer outcomes. VU Research Portal. 2020:105.  
108. Maddison AR, Asada Y, Urquhart R. Inequity in access to cancer care: a review of the Canadian 
literature. Cancer Causes Control. 2011/03/01 2011;22(3):359-366. doi:10.1007/s10552-010-9722-3 
109. Evans WK, Stiff J, Woltman KJ, et al. How equitable is access to treatment for lung cancer 
patients? A population-based review of treatment practices in Ontario. Lung Cancer Manag. 2017/12/01 
2017;6(3):77-86. doi:10.2217/lmt-2017-0013 
110. Ontario CC. Cancer Fact: Lung cancer incidence higher in First Nations people than other people 
in Ontario. 2019. cancercareontario.ca/cancerfacts. 
111. Jones CM. The moral problem of health disparities. Am J Public Health. Apr 1 2010;100 Suppl 
1(Suppl 1):S47-51. doi:10.2105/ajph.2009.171181 
112. Kass NE. An ethics framework for public health. Am J Public Health. Nov 2001;91(11):1776-82. 
doi:10.2105/ajph.91.11.1776 
113. Baylis F, Kenny NP, Sherwin S. A Relational Account of Public Health Ethics. Public Health Ethics. 
2008;1(3):196-209. doi:10.1093/phe/phn025 

https://doi.org/10.1016/j.ejca.2023.03.023
https://doi.org/10.1016/j.ypmed.2019.03.015
https://doi.org/10.1016/S2214-109X(22)00203-0
https://doi.org/10.1016/S2214-109X(22)00203-0
https://doi.org/10.1016/j.envres.2016.02.033


Ph.D. Thesis - M. Pahwa; McMaster University – Health Policy 

 

140 
 

114. Gostin LO, Powers M. What Does Social Justice Require For The Public’s Health? Public Health 
Ethics And Policy Imperatives. Health Affairs. 2006/07/01 2006;25(4):1053-1060. 
doi:10.1377/hlthaff.25.4.1053 
115. Bombard Y, Abelson J, Simeonov D, Gauvin FP. Eliciting ethical and social values in health 
technology assessment: A participatory approach. Soc Sci Med. Jul 2011;73(1):135-44. 
doi:10.1016/j.socscimed.2011.04.017 
116. Littlejohns P, Weale A, Chalkidou K, Faden R, Teerawattananon Y. Social values and health 
policy: a new international research programme. J Health Organ Manag. 2012;26(3):285-92. 
doi:10.1108/14777261211238945 
117. Abelson J, Tripp L, Brouwers MC, Pond G, Sussman J. Uncertain times: A survey of Canadian 
women's perspectives toward mammography screening. Prev Med. 2018/07/01/ 2018;112:209-215. 
doi:https://doi.org/10.1016/j.ypmed.2018.04.021 
118. Huxtable R, Ives J. Mapping, framing, shaping: a framework for empirical bioethics research 
projects. BMC Med Ethics. Nov 27 2019;20(1):86. doi:10.1186/s12910-019-0428-0 
119. de Vries R, Gordijn B. Empirical ethics and its alleged meta-ethical fallacies. Bioethics. May 
2009;23(4):193-201. doi:10.1111/j.1467-8519.2009.01710.x 
120. Koch T, Harrington A. Reconceptualizing rigour: the case for reflexivity. J Adv Nurs. Oct 
1998;28(4):882-90. doi:10.1046/j.1365-2648.1998.00725.x 
121. Barta JA, Powell CA, Wisnivesky JP. Global Epidemiology of Lung Cancer. Ann Glob Health. Jan 22 
2019;85(1)doi:10.5334/aogh.2419 
122. Sung H, Ferlay J, Siegel RL, et al. Global Cancer Statistics 2020: GLOBOCAN Estimates of 
Incidence and Mortality Worldwide for 36 Cancers in 185 Countries. CA Cancer J Clin. May 
2021;71(3):209-249. doi:10.3322/caac.21660 
123. Zhou B, Zang R, Zhang M, et al. Worldwide burden and epidemiological trends of tracheal, 
bronchus, and lung cancer: A population-based study. EBioMedicine. Apr 2022;78:103951. 
doi:10.1016/j.ebiom.2022.103951 
124. Huang J, Deng Y, Tin MS, et al. Distribution, Risk Factors, and Temporal Trends for Lung Cancer 
Incidence and Mortality: A Global Analysis. Chest. Apr 2022;161(4):1101-1111. 
doi:10.1016/j.chest.2021.12.655 
125. Hansen MS, Licaj I, Braaten T, Langhammer A, Le Marchand L, Gram IT. Smoking related lung 
cancer mortality by education and sex in Norway. BMC Cancer. Nov 21 2019;19(1):1132. 
doi:10.1186/s12885-019-6330-9 
126. Tindle HA, Stevenson Duncan M, Greevy RA, et al. Lifetime Smoking History and Risk of Lung 
Cancer: Results From the Framingham Heart Study. J Natl Cancer Inst. Nov 1 2018;110(11):1201-1207. 
doi:10.1093/jnci/djy041 
127. Torre LA, Siegel RL, Jemal A. Lung Cancer Statistics. In: Ahmad A, Gadgeel S, eds. Lung Cancer 
and Personalized Medicine: Current Knowledge and Therapies. Springer International Publishing; 2016:1-
19. 
128. Moore SP, O'Rourke PK, Mallitt KA, et al. Cancer incidence and mortality in Indigenous 
Australians in Queensland, 1997-2006. Med J Aust. Nov 15 2010;193(10):590-3. doi:10.5694/j.1326-
5377.2010.tb04068.x 
129. <Jamal 2021.pdf>.  
130. Lababede O, Meziane MA. The Eighth Edition of TNM Staging of Lung Cancer: Reference Chart 
and Diagrams. Oncologist. Jul 2018;23(7):844-848. doi:10.1634/theoncologist.2017-0659 
131. Araghi M, Fidler-Benaoudia M, Arnold M, et al. International differences in lung cancer survival 
by sex, histological type and stage at diagnosis: an ICBP SURVMARK-2 Study. Thorax. Apr 
2022;77(4):378-390. doi:10.1136/thoraxjnl-2020-216555 

https://doi.org/10.1016/j.ypmed.2018.04.021


Ph.D. Thesis - M. Pahwa; McMaster University – Health Policy 

 

141 
 

132. Yang X, Man J, Chen H, et al. Temporal trends of the lung cancer mortality attributable to 
smoking from 1990 to 2017: A global, regional and national analysis. Lung Cancer. Feb 2021;152:49-57. 
doi:10.1016/j.lungcan.2020.12.007 
133. Semple S, Dobson R, O'Donnell R, et al. Smoke-free spaces: a decade of progress, a need for 
more? Tob Control. Mar 2022;31(2):250-256. doi:10.1136/tobaccocontrol-2021-056556 
134. Jonidi Jafari A, Charkhloo E, Pasalari H. Urban air pollution control policies and strategies: a 
systematic review. J Environ Health Sci Eng. Dec 2021;19(2):1911-1940. doi:10.1007/s40201-021-00744-
4 
135. de Koning HJ, van der Aalst CM, de Jong PA, et al. Reduced Lung-Cancer Mortality with Volume 
CT Screening in a Randomized Trial. N Engl J Med. Feb 6 2020;382(6):503-513. 
doi:10.1056/NEJMoa1911793 
136. Field JK, Vulkan D, Davies MPA, et al. Lung cancer mortality reduction by LDCT screening: UKLS 
randomised trial results and international meta-analysis. Lancet Reg Health Eur. Nov 2021;10:100179. 
doi:10.1016/j.lanepe.2021.100179 
137. Moldovanu D, de Koning HJ, van der Aalst CM. Lung cancer screening and smoking cessation 
efforts. Transl Lung Cancer Res. Feb 2021;10(2):1099-1109. doi:10.21037/tlcr-20-899 
138. Penha D, Pinto E, Monaghan C, et al. Incidental findings on lung cancer screening: pictorial essay 
and systematic checklist. J Bras Pneumol. 2022;48(1):e20210371. doi:10.36416/1806-3756/e20210371 
139. Raymakers AJN, Mayo J, Lam S, FitzGerald JM, Whitehurst DGT, Lynd LD. Cost-Effectiveness 
Analyses of Lung Cancer Screening Strategies Using Low-Dose Computed Tomography: a Systematic 
Review. Appl Health Econ Health Policy. Aug 2016;14(4):409-418. doi:10.1007/s40258-016-0226-5 
140. Jonas DE, Reuland DS, Reddy SM, et al. Screening for Lung Cancer With Low-Dose Computed 
Tomography: Updated Evidence Report and Systematic Review for the US Preventive Services Task 
Force. JAMA. Mar 9 2021;325(10):971-987. doi:10.1001/jama.2021.0377 
141. Bartlett EC, Silva M, Callister ME, Devaraj A. False-Negative Results in Lung Cancer Screening-
Evidence and Controversies. J Thorac Oncol. Jun 2021;16(6):912-921. doi:10.1016/j.jtho.2021.01.1607 
142. Callister MEJ, Sasieni P, Robbins HA. Overdiagnosis in lung cancer screening. Lancet Respir Med. 
Jan 2021;9(1):7-9. doi:10.1016/S2213-2600(20)30553-1 
143. Tammemagi MC, Ten Haaf K, Toumazis I, et al. Development and Validation of a Multivariable 
Lung Cancer Risk Prediction Model That Includes Low-Dose Computed Tomography Screening Results: A 
Secondary Analysis of Data From the National Lung Screening Trial. JAMA Netw Open. Mar 1 
2019;2(3):e190204. doi:10.1001/jamanetworkopen.2019.0204 
144. <Tammemagi 2015.pdf>.  
145. Zahnd WE, Eberth JM. Lung Cancer Screening Utilization: A Behavioral Risk Factor Surveillance 
System Analysis. Am J Prev Med. Aug 2019;57(2):250-255. doi:10.1016/j.amepre.2019.03.015 
146. Poulson MR, Kenzik KM, Singh S, et al. Redlining, structural racism, and lung cancer screening 
disparities. J Thorac Cardiovasc Surg. Jun 2022;163(6):1920-1930 e2. doi:10.1016/j.jtcvs.2021.08.086 
147. Sosa E, D'Souza G, Akhtar A, et al. Racial and socioeconomic disparities in lung cancer screening 
in the United States: A systematic review. CA Cancer J Clin. Jul 2021;71(4):299-314. 
doi:10.3322/caac.21671 
148. Baldwin DR, Brain K, Quaife S. Participation in lung cancer screening. Transl Lung Cancer Res. 
Feb 2021;10(2):1091-1098. doi:10.21037/tlcr-20-917 
149. Cavers D, Nelson M, Rostron J, et al. Understanding patient barriers and facilitators to uptake of 
lung screening using low dose computed tomography: a mixed methods scoping review of the current 
literature. Respir Res. Dec 23 2022;23(1):374. doi:10.1186/s12931-022-02255-8 
150. Williams LB, Looney SW, Joshua T, McCall A, Tingen MS. Promoting Community Awareness of 
Lung Cancer Screening Among Disparate Populations: Results of the cancer-Community Awareness 



Ph.D. Thesis - M. Pahwa; McMaster University – Health Policy 

 

142 
 

Access Research and Education Project. Cancer Nurs. Mar-Apr 01 2021;44(2):89-97. 
doi:10.1097/NCC.0000000000000748 
151. Chalian H, Khoshpouri P, Assari S. Patients' age and discussion with doctors about lung cancer 
screening; Diminished returns of Blacks. Aging Med (Milton). Mar 2019;2(1):35-41. 
doi:10.1002/agm2.12053 
152. Stern C, Lizarondo L, Carrier J, et al. Methodological guidance for the conduct of mixed methods 
systematic reviews. JBI Evid Synth. Oct 2020;18(10):2108-2118. doi:10.11124/JBISRIR-D-19-00169 
153. Hong QN, Pluye P, Bujold M, Wassef M. Convergent and sequential synthesis designs: 
implications for conducting and reporting systematic reviews of qualitative and quantitative evidence. 
Syst Rev. Mar 23 2017;6(1):61. doi:10.1186/s13643-017-0454-2 
154. <Sandelowski 2006.pdf>.  
155. Fetters MD, Curry LA, Creswell JW. Achieving integration in mixed methods designs-principles 
and practices. Health Serv Res. Dec 2013;48(6 Pt 2):2134-56. doi:10.1111/1475-6773.12117 
156. DeJean D, Giacomini M, Simeonov D, Smith A. Finding Qualitative Research Evidence for Health 
Technology Assessment. Qual Health Res. Aug 2016;26(10):1307-17. doi:10.1177/1049732316644429 
157. Selva A, Sola I, Zhang Y, et al. Development and use of a content search strategy for retrieving 
studies on patients' views and preferences. Health Qual Life Outcomes. Aug 30 2017;15(1):126. 
doi:10.1186/s12955-017-0698-5 
158. Harris RP, Sheridan SL, Lewis CL, et al. The harms of screening: a proposed taxonomy and 
application to lung cancer screening. JAMA Intern Med. Feb 1 2014;174(2):281-5. 
doi:10.1001/jamainternmed.2013.12745 
159. Hong QN, Fàbregues S, Bartlett G, et al. The Mixed Methods Appraisal Tool (MMAT) version 
2018 for information professionals and researchers. Educ Inf 2018;34:285-291. doi:10.3233/EFI-180221 
160. Majid U, Vanstone M. Appraising Qualitative Research for Evidence Syntheses: A Compendium 
of Quality Appraisal Tools. Qual Health Res. 2018/11/01 2018;28(13):2115-2131. 
doi:10.1177/1049732318785358 
161. Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020 statement: an updated guideline for 
reporting systematic reviews. BMJ. 2021;372:n71. doi:10.1136/bmj.n71 
162. Tonge JE, Atack M, Crosbie PA, Barber PV, Booton R, Colligan D. "To know or not to know...?" 
Push and pull in ever smokers lung screening uptake decision-making intentions. Health Expect 
2019;22(2):162-172. doi:https://dx.doi.org/10.1111/hex.12838 
163. Williams RM, Beck KH, Butler J, 3rd, et al. Correction to: Development of Decisional Values 
Statements for Lung Cancer Screening among African American Smokers. J Cancer Educ. 2020;35(2):419-
421. doi:https://dx.doi.org/10.1007/s13187-020-01693-6 
164. Lowenstein M, Vijayaraghavan M, Burke NJ, et al. Real-world lung cancer screening decision-
making: Barriers and facilitators. Lung cancer (Amsterdam, Netherlands). 2019;133(b3u, 8800805):32-
37. doi:https://dx.doi.org/10.1016/j.lungcan.2019.04.026 
165. Zeliadt SB, Heffner JL, Sayre G, et al. Attitudes and Perceptions About Smoking Cessation in the 
Context of Lung Cancer Screening. JAMA Intern Med. 2015;175(9):1530-7. 
doi:https://dx.doi.org/10.1001/jamainternmed.2015.3558 
166. Mishra SI, Sussman AL, Murrietta AM, et al. Patient Perspectives on Low-Dose Computed 
Tomography for Lung Cancer Screening, New Mexico, 2014. Prev Chronic Dis. 2016;13(101205018):E108. 
doi:https://dx.doi.org/10.5888/pcd13.160093 
167. Draucker CB, Rawl SM, Vode E, Carter-Harris L. Understanding the decision to screen for lung 
cancer or not: A qualitative analysis. Health Expect. 2019;22(6):1314-1321. 
doi:https://dx.doi.org/10.1111/hex.12975 

https://dx.doi.org/10.1111/hex.12838
https://dx.doi.org/10.1007/s13187-020-01693-6
https://dx.doi.org/10.1016/j.lungcan.2019.04.026
https://dx.doi.org/10.1001/jamainternmed.2015.3558
https://dx.doi.org/10.5888/pcd13.160093
https://dx.doi.org/10.1111/hex.12975


Ph.D. Thesis - M. Pahwa; McMaster University – Health Policy 

 

143 
 

168. Carter-Harris L, Brandzel S, Wernli KJ, Roth JA, Buist DSM. A qualitative study exploring why 
individuals opt out of lung cancer screening. Fam Pract 2017;34(2):239-244. 
doi:https://dx.doi.org/10.1093/fampra/cmw146 
169. Roth JA, Carter-Harris L, Brandzel S, Buist DSM, Wernli KJ. A qualitative study exploring patient 
motivations for screening for lung cancer. PLoS One. 2018;13(7):e0196758. 
doi:https://dx.doi.org/10.1371/journal.pone.0196758 
170. Schapira MM, Rodriguez KL, Chhatre S, et al. When Is a Harm a Harm? Discordance between 
Patient and Medical Experts' Evaluation of Lung Cancer Screening Attributes. Med Decis Making. 
2021;41(3):317-328. doi:https://dx.doi.org/10.1177/0272989X20987221 
171. Raz DJ, Wu G, Nelson RA, et al. Perceptions and Utilization of Lung Cancer Screening Among 
Smokers Enrolled in a Tobacco Cessation Program. Clinical lung cancer. 2019;20(1):e115-e122. 
doi:https://dx.doi.org/10.1016/j.cllc.2018.09.013 
172. Tseng T-S, Gross T, Celestin MD, et al. Knowledge and attitudes towards low dose computed 
tomography lung cancer screening and smoking among African Americans-a mixed method study. Transl 
Cancer Res. 2019;8(Suppl 4):S431-S442. doi:https://dx.doi.org/10.21037/tcr.2019.04.18 
173. Bouchard EG, Saad-Harfouche FG, Clark N, et al. Adapting Community Educational Programs 
During the COVID-19 Pandemic: Comparing the Feasibility and Efficacy of a Lung Cancer Screening 
Educational Intervention by Mode of Delivery. J Cancer Educ. 
2022;38(3)doi:https://dx.doi.org/10.1007/s13187-022-02197-1 
174. Crothers K, Kross EK, Reisch LM, et al. Patients' Attitudes Regarding Lung Cancer Screening and 
Decision Aids. A Survey and Focus Group Study. Ann Am Thorac Soc. 2016;13(11):1992-2001.  
175. Jallow M, Black G, van Os S, et al. Acceptability of a standalone written leaflet for the National 
Health Service for England Targeted Lung Health Check Programme: A concurrent, think-aloud study. 
Health Expect 2022;(dzo, 9815926)doi:https://dx.doi.org/10.1111/hex.13520 
176. Greene PA, Sayre G, Heffner JL, et al. Challenges to Educating Smokers About Lung Cancer 
Screening: a Qualitative Study of Decision Making Experiences in Primary Care. J Cancer Educ. 
2019;34(6):1142-1149. doi:https://dx.doi.org/10.1007/s13187-018-1420-y 
177. Seaman AT, Dukes K, Hoffman RM, et al. The complicated 'Yes': Decision-making processes and 
receptivity to lung cancer screening among head and neck cancer survivors. Patient Educ Couns 
2018;101(10):1741-1747. doi:https://dx.doi.org/10.1016/j.pec.2018.04.012 
178. Ruparel M, Quaife S, Baldwin D, Waller J, Janes S. Defining the information needs of lung cancer 
screening participants: a qualitative study. BMJ Open Respir Res. 2019;6(1):e000448. 
doi:https://dx.doi.org/10.1136/bmjresp-2019-000448 
179. Williams RM, Beck KH, Butler J, et al. Lung cancer screening decisional needs among African 
American smokers of lower socioeconomic status. Ethnicity and Health. 2020;((Williams, Taylor) 
Lombardi Comprehensive Cancer Center, Georgetown University Medical Center, Washington, DC, 
United States(Beck, Butler, Wang, Knott) Department of Behavioral and Community Health, School of 
Public Health, University of Maryland, College)doi:https://dx.doi.org/10.1080/13557858.2020.1771681 
180. Smits SE, McCutchan GM, Hanson JA, Brain KE. Attitudes towards lung cancer screening in a 
population sample. Health Expect 2018;21(6):1150-1158. doi:https://dx.doi.org/10.1111/hex.12819 
181. Quaife SL, Marlow LAV, McEwen A, Janes SM, Wardle J. Attitudes towards lung cancer screening 
in socioeconomically deprived and heavy smoking communities: Informing screening communication. 
Health Expect. 2016;((Quaife, Marlow, Mcewen, Wardle) Health Behaviour Research Centre Department 
of Epidemiology and Public Health University College London London UK(Janes) Lungs for Living 
Research Centre UCL Respiratory Division of Medicine University College London 
Londo)doi:https://dx.doi.org/10.1111/hex.12481 
182. Schapira MM, Aggarwal C, Akers S, et al. How Patients View Lung Cancer Screening. The Role of 
Uncertainty in Medical Decision Making. Ann Am Thorac Soc. 2016;13(11):1969-1976.  

https://dx.doi.org/10.1093/fampra/cmw146
https://dx.doi.org/10.1371/journal.pone.0196758
https://dx.doi.org/10.1177/0272989X20987221
https://dx.doi.org/10.1016/j.cllc.2018.09.013
https://dx.doi.org/10.21037/tcr.2019.04.18
https://dx.doi.org/10.1007/s13187-022-02197-1
https://dx.doi.org/10.1111/hex.13520
https://dx.doi.org/10.1007/s13187-018-1420-y
https://dx.doi.org/10.1016/j.pec.2018.04.012
https://dx.doi.org/10.1136/bmjresp-2019-000448
https://dx.doi.org/10.1080/13557858.2020.1771681
https://dx.doi.org/10.1111/hex.12819
https://dx.doi.org/10.1111/hex.12481


Ph.D. Thesis - M. Pahwa; McMaster University – Health Policy 

 

144 
 

183. Broadbent R, Gorman L, Armitage CJ, Radford J, Linton K. The perspectives of survivors of 
Hodgkin lymphoma on lung cancer screening: A qualitative study. Health Expect. 2022;25(1):116-124. 
doi:https://dx.doi.org/10.1111/hex.13353 
184. Simmons VN, Gray JE, Schabath MB, Wilson LE, Quinn GP. High-risk community and primary care 
providers knowledge about and barriers to low-dose computed topography lung cancer screening. Lung 
cancer (Amsterdam, Netherlands). 2017;106(b3u, 8800805):42-49. 
doi:https://dx.doi.org/10.1016/j.lungcan.2017.01.012 
185. Richman IB, Prasad TV, Gross CP. Lost to follow up?: A qualitative study of why some patients do 
not pursue lung cancer screening. Prev Med Rep. 2022;29((Richman, Gross) Section of General Internal 
Medicine, Yale School of Medicine, New Haven, CT, United States(Richman, Gross) Cancer Outcomes, 
Public Policy, Effectiveness Research (COPPER) Center, Yale School of Medicine, New Haven, CT, United 
States(Pras):101909. doi:https://dx.doi.org/10.1016/j.pmedr.2022.101909 
186. Lei F, Chen WT, Brecht ML, Zhang ZF, Lee E. Health beliefs toward lung cancer screening among 
Chinese American high-risk smokers: Interviews based on Health Belief Model. Int J Nurs Sci. 
2022;9(3):378-388. doi:https://dx.doi.org/10.1016/j.ijnss.2022.06.005 
187. Bui NC, Lee YY, Suh M, et al. Beliefs and Intentions to Undergo Lung Cancer Screening among 
Korean Males. Cancer Res Treat. 2018;50(4):1096-1105. doi:https://dx.doi.org/10.4143/crt.2017.393 
188. Cataldo JK. Attitudes and beliefs toward lung cancer screening among older smokers. J Thorac 
Oncol. 2015;10(9 SUPPL. 2):S733-S734.  
189. Hoffman AS, Hempstead AP, Housten AJ, et al. Using a Patient Decision Aid Video to Assess 
Current and Former Smokers' Values About the Harms and Benefits of Lung Cancer Screening With Low-
Dose Computed Tomography. MDM Policy Pract. 2018;3(1):2381468318769886. 
doi:https://dx.doi.org/10.1177/2381468318769886 
190. Loh JF, Tan SL. Lung cancer knowledge and screening in the context of the Malaysian population. 
J Pharm Pract Res. 2018;48(1):56-64. doi:10.1002/jppr.1341 
191. Lowenstein LM, Godoy MCB, Erasmus JJ, et al. Implementing Decision Coaching for Lung Cancer 
Screening in the Low-Dose Computed Tomography Setting. J Oncol Pract. 2020;16(8):e703-e725. 
doi:https://dx.doi.org/10.1200/JOP.19.00453 
192. Maki KG, Liao K, Lowenstein LM, Lopez-Olivo MA, Volk RJ. Factors Associated With Obtaining 
Lung Cancer Screening Among Persons Who Smoke. MDM Policy Pract. 2021;6(2):23814683211067810. 
doi:https://dx.doi.org/10.1177/23814683211067810 
193. Raju S, Khawaja A, Han X, Wang X, Mazzone PJ. Lung Cancer Screening: Characteristics of 
Nonparticipants and Potential Screening Barriers. Clinical lung cancer. 2020;21(5):e329-e336. 
doi:https://dx.doi.org/10.1016/j.cllc.2019.11.016 
194. See K, Manser R, Park ER, et al. The impact of perceived risk, screening eligibility and worry on 
preference for lung cancer screening: a cross-sectional survey. ERJ open research. 
2020;6(1)doi:https://dx.doi.org/10.1183/23120541.00158-2019 
195. Roberts MC, Seaman EL, Klein WMP, et al. Patient Perspectives on the Risk-Based NLST 
Outcomes Tool for Lung Cancer Screening. J Cancer Educ. 2021;(avy, 
8610343)doi:https://dx.doi.org/10.1007/s13187-021-01977-5 
196. Monu J, Triplette M, Wood DE, et al. Evaluating Knowledge, Attitudes, and Beliefs About Lung 
Cancer Screening Using Crowdsourcing. Chest. 2020;158(1):386-392. 
doi:https://dx.doi.org/10.1016/j.chest.2019.12.048 
197. Clark SD, Reuland DS, Brenner AT, Jonas DE. Effect of Incidental Findings Information on Lung 
Cancer Screening Intent: a Randomized Controlled Trial. J Gen Intern Med. 
2022;37(14)doi:https://dx.doi.org/10.1007/s11606-022-07409-4 

https://dx.doi.org/10.1111/hex.13353
https://dx.doi.org/10.1016/j.lungcan.2017.01.012
https://dx.doi.org/10.1016/j.pmedr.2022.101909
https://dx.doi.org/10.1016/j.ijnss.2022.06.005
https://dx.doi.org/10.4143/crt.2017.393
https://dx.doi.org/10.1177/2381468318769886
https://dx.doi.org/10.1200/JOP.19.00453
https://dx.doi.org/10.1177/23814683211067810
https://dx.doi.org/10.1016/j.cllc.2019.11.016
https://dx.doi.org/10.1183/23120541.00158-2019
https://dx.doi.org/10.1007/s13187-021-01977-5
https://dx.doi.org/10.1016/j.chest.2019.12.048
https://dx.doi.org/10.1007/s11606-022-07409-4


Ph.D. Thesis - M. Pahwa; McMaster University – Health Policy 

 

145 
 

198. Clark SD, Reuland DS, Brenner AT, Pignone MP. What is the effect of a decision aid on 
knowledge, values and preferences for lung cancer screening? An online pre-post study. BMJ Open. 
2021;11(7)doi:https://dx.doi.org/10.1136/bmjopen-2020-045160 
199. Jonnalagadda S, Bergamo C, Lin JJ, et al. Beliefs and attitudes about lung cancer screening 
among smokers. Lung cancer (Amsterdam, Netherlands). 2012;77(3):526-31. 
doi:https://dx.doi.org/10.1016/j.lungcan.2012.05.095 
200. Quaife SL, Waller J, Dickson JL, et al. Psychological Targets for Lung Cancer Screening Uptake: A 
Prospective Longitudinal Cohort Study. J Thorac Oncol. 2021;16(12):2016-2028. 
doi:https://dx.doi.org/10.1016/j.jtho.2021.07.025 
201. Silvestri GA, Nietert PJ, Zoller J, Carter C, Bradford D. Attitudes towards screening for lung cancer 
among smokers and their non-smoking counterparts. Thorax. 2007;62(2):126-30.  
202. Tanner NT, Egede LE, Shamblin C, Gebregziabher M, Silvestri GA. Attitudes and beliefs toward 
lung cancer screening among US Veterans. Chest. 2013;144(6):1783-1787. 
doi:https://dx.doi.org/10.1378/chest.13-0056 
203. Sakoda LC, Meyer MA, Chawla N, et al. Effectiveness of a Patient Education Class to Enhance 
Knowledge about Lung Cancer Screening: a Quality Improvement Evaluation. J Cancer Educ. 
2019;((Sakoda, Chawla, Blatchins) Division of Research, Kaiser Permanente Northern California, 2000 
Broadway, Oakland, CA 94612, United States (Meyer, San, Zin) Quality and Operations Support, The 
Permanente Medical Group, Oakland, CA, United States (Chawla) 
Vete)doi:https://dx.doi.org/10.1007/s13187-019-01540-3 
204. Broadbent R, Seale T, Armitage CJ, Linton K. The development of a decision aid to support 
Hodgkin lymphoma survivors considering lung cancer screening. BMC Med Inform Decis Mak. 
2022;22(1):29. doi:https://dx.doi.org/10.1186/s12911-022-01768-y 
205. Lillie SE, Fu SS, Fabbrini AE, et al. What factors do patients consider most important in making 
lung cancer screening decisions? Findings from a demonstration project conducted in the Veterans 
Health Administration. Lung cancer (Amsterdam, Netherlands). 2017;104(b3u, 8800805):38-44. 
doi:https://dx.doi.org/10.1016/j.lungcan.2016.11.021 
206. Percac-Lima S, Ashburner JM, Atlas SJ, et al. Barriers to and Interest in Lung Cancer Screening 
Among Latino and Non-Latino Current and Former Smokers. J Immigr Minor Health. 2019;21(6):1313-
1324. doi:https://dx.doi.org/10.1007/s10903-019-00860-2 
207. Nishi SPE, Crocker L, Lowenstein L, Godoy M, Mendoza T, Volk R. Decision making for lung 
cancer screening: How well are we "sharing"? Am J Respir Crit Care Med 2019;199(9) 
208. Carter-Harris L, Ceppa DP, Hanna N, Rawl SM. Lung cancer screening: What do long-term 
smokers know and believe? Health Expect. 2015;((Carter-Harris, Rawl) Indiana University School of 
Nursing Indianapolis IN USA (Ceppa, Hanna) Indiana University School of Medicine Indianapolis IN USA 
(Hanna) Indiana University Simon Cancer Center Indianapolis IN 
USA)doi:https://dx.doi.org/10.1111/hex.12433 
209. Byskov Petersen G, Sadolin Damhus C, Ryborg Jønsson AB, Brodersen J. The perception gap: how 
the benefits and harms of cervical cancer screening are understood in information material focusing on 
informed choice. Health, Risk & Society. 2020/02/17 2020;22(2):177-196. 
doi:10.1080/13698575.2020.1778645 
210. Scherer LD, Valentine KD, Patel N, Baker SG, Fagerlin A. A bias for action in cancer screening? J 
Exp Psychol Appl. Jun 2019;25(2):149-161. doi:10.1037/xap0000177 
211. Clark SD, Reuland DS, Enyioha C, Jonas DE. Assessment of Lung Cancer Screening Program 
Websites. JAMA Internal Medicine. 2020;180(6):824-830. doi:10.1001/jamainternmed.2020.0111 
212. Mbuya Bienge C, Pashayan N, Brooks JD, et al. Women’s Views on Multifactorial Breast Cancer 
Risk Assessment and Risk-Stratified Screening: A Population-Based Survey from Four Provinces in 
Canada. Journal of Personalized Medicine. 2021;11(2). doi:10.3390/jpm11020095  

https://dx.doi.org/10.1136/bmjopen-2020-045160
https://dx.doi.org/10.1016/j.lungcan.2012.05.095
https://dx.doi.org/10.1016/j.jtho.2021.07.025
https://dx.doi.org/10.1378/chest.13-0056
https://dx.doi.org/10.1007/s13187-019-01540-3
https://dx.doi.org/10.1186/s12911-022-01768-y
https://dx.doi.org/10.1016/j.lungcan.2016.11.021
https://dx.doi.org/10.1007/s10903-019-00860-2
https://dx.doi.org/10.1111/hex.12433


Ph.D. Thesis - M. Pahwa; McMaster University – Health Policy 

 

146 
 

213. Dobrow MJ, Hagens V, Chafe R, Sullivan T, Rabeneck L. Consolidated principles for screening 
based on a systematic review and consensus process. Canadian Medical Association Journal. 
2018;190(14):E422. doi:10.1503/cmaj.171154 
214. Nnorom O, Sappong-Kumankumah A, Olaiya OR, et al. Afrocentric screening program for breast, 
colorectal, and cervical cancer among immigrant patients in Ontario. Can Fam Physician. Nov 
2021;67(11):843-849. doi:10.46747/cfp.6711843 
215. Allen L, O’Connell A, Kiermer V. How can we ensure visibility and diversity in research 
contributions? How the Contributor Role Taxonomy (CRediT) is helping the shift from authorship to 
contributorship. Learn Publ. 2019;32(1):71-74. doi:10.1002/leap.1210 
216. Brenner DR, Poirier A, Woods RR, et al. Projected estimates of cancer in Canada in 2022. CMAJ. 
May 2 2022;194(17):E601-e607. doi:10.1503/cmaj.212097 
217. Barta JA, Powell CA, Wisnivesky JP. Global epidemiology of lung cancer. Ann Glob Health. 
2019;85(1) 
218. Loomis D, Guha N, Hall AL, Straif K. Identifying occupational carcinogens: an update from the 
IARC Monographs. Occup Environ Med. 2018;75(8):593-603.  
219. Poirier AE, Ruan Y, Volesky KD, et al. The current and future burden of cancer attributable to 
modifiable risk factors in Canada: Summary of results. Preventive Medicine. 2019/05/01/ 2019;122:140-
147. doi:https://doi.org/10.1016/j.ypmed.2019.04.007 
220. Sadate A, Occean BV, Beregi JP, et al. Systematic review and meta-analysis on the impact of lung 
cancer screening by low-dose computed tomography. Eur J Cancer. Jul 2020;134:107-114. 
doi:10.1016/j.ejca.2020.04.035 
221. Dobrow MJ, Hagens V, Chafe R, Sullivan T, Rabeneck L. Consolidated principles for screening 
based on a systematic review and consensus process. CMAJ. Apr 9 2018;190(14):E422-e429. 
doi:10.1503/cmaj.171154 
222. Wilson JMG, Jungner G, Organization WH. Principles and practice of screening for disease. 1968; 
223. Juth N, Munthe C. The Ethics of Screening in Health Care and Medicine: Serving Society Or 
Serving the Patient? Springer Verlag; 2011. 
224. Darling GE, Tammemägi MC, Schmidt H, et al. Organized Lung Cancer Screening Pilot: Informing 
a Province-Wide Program in Ontario, Canada. Ann Thorac Surg. 2021/06/01/ 2021;111(6):1805-1811. 
doi:https://doi.org/10.1016/j.athoracsur.2020.07.051 
225. Rychetnik L, Carter SM, Barratt A, Irwig L. Expanding the evidence on cancer screening: the value 
of scientific, social and ethical perspectives. Med J Aust. 2013;198(10):536-539.  
226. Huxtable R, Ives J. Mapping, framing, shaping: a framework for empirical bioethics research 
projects. BMC Medical Ethics. 2019/11/27 2019;20(1):86. doi:10.1186/s12910-019-0428-0 
227. Sandelowski M. Whatever happened to qualitative description? Res Nurs Health. Aug 
2000;23(4):334-40. doi:10.1002/1098-240x(200008)23:4<334::aid-nur9>3.0.co;2-g 
228. Sandelowski M. What's in a name? Qualitative description revisited. Res Nurs Health. Feb 
2010;33(1):77-84. doi:10.1002/nur.20362 
229. O'Brien BC, Harris IB, Beckman TJ, Reed DA, Cook DA. Standards for reporting qualitative 
research: a synthesis of recommendations. Acad Med. Sep 2014;89(9):1245-51. 
doi:10.1097/acm.0000000000000388 
230. Malterud K, Siersma VD, Guassora AD. Sample Size in Qualitative Interview Studies: Guided by 
Information Power. Qual Health Res. Nov 2016;26(13):1753-1760. doi:10.1177/1049732315617444 
231. Hsieh H-F, Shannon SE. Three Approaches to Qualitative Content Analysis. Qual Health Res. 
2005/11/01 2005;15(9):1277-1288. doi:10.1177/1049732305276687 
232. Bowen GA. Grounded Theory and Sensitizing Concepts. Int J Qual Methods. 2006/09/01 
2006;5(3):12-23. doi:10.1177/160940690600500304 

https://doi.org/10.1016/j.ypmed.2019.04.007
https://doi.org/10.1016/j.athoracsur.2020.07.051


Ph.D. Thesis - M. Pahwa; McMaster University – Health Policy 

 

147 
 

233. Brenner DR, Poirier A, Woods RR, et al. Projected estimates of cancer in Canada in 2022. CMAJ. 
2022;194(17):E601. doi:10.1503/cmaj.212097 
234. <RES-CancerStatistics-CanadianCancerStatistics-2020_special-report_EN.pdf>.  
235. Mao Y, Hu J, Ugnat A-M, Semenciw R, Fincham S, and the Canadian Cancer Registries 
Epidemiology Research G. Socioeconomic status and lung cancer risk in Canada. Int J Epidemiol. 
2001;30(4):809-817. doi:10.1093/ije/30.4.809 
236. Canadian Partnership Against Cancer (CPAC). Lung cancer and equity: a focus on income and 
geography. 2020:20. https://s22457.pcdn.co/wp-content/uploads/2020/11/Lung-cancer-and-equity-
report-EN.pdf 
237. Hajizadeh M, Johnston GM, Manos D. Socio-economic inequalities in lung cancer incidence in 
Canada, 1992–2010: results from the Canadian Cancer Registry. Public Health. 2020/08/01/ 
2020;185:189-195. doi:https://doi.org/10.1016/j.puhe.2020.04.023 
238. Mitra D, Shaw A, Tjepkema M, Peters P. Social determinants of lung cancer incidence in Canada: 
A 13-year prospective study. Health Rep. Jun 2015;26(6):12-20.  
239. Mazereeuw MV, Withrow DR, Diane Nishri E, Tjepkema M, Marrett LD. Cancer incidence among 
First Nations adults in Canada: follow-up of the 1991 Census Mortality Cohort (1992–2009). Can J Public 
Health. 2018/12/01 2018;109(5):700-709. doi:10.17269/s41997-018-0091-0 
240. Withrow DR, Pole JD, Nishri ED, Tjepkema M, Marrett LD. Cancer Survival Disparities Between 
First Nation and Non-Aboriginal Adults in Canada: Follow-up of the 1991 Census Mortality Cohort. 
Cancer Epidemiol Biomarkers Prev. Jan 2017;26(1):145-151. doi:10.1158/1055-9965.Epi-16-0706 
241. Nishri ED, Sheppard AJ, Withrow DR, Marrett LD. Cancer survival among First Nations people of 
Ontario, Canada (1968-2007). Int J Cancer. Feb 1 2015;136(3):639-45. doi:10.1002/ijc.29024 
242. Carrière G, Tjepkema M, Pennock J, Goedhuis N. Cancer patterns in Inuit Nunangat: 1998–2007. 
Int J Circumpolar Health. 2012/01/31 2012;71(1):18581. doi:10.3402/ijch.v71i0.18581 
243. Shah BD, Tyan C-C, Rana M, et al. Rural vs urban inequalities in stage at diagnosis for lung 
cancer. Cancer Treat Res Commun. 2021/01/01/ 2021;29:100495. 
doi:https://doi.org/10.1016/j.ctarc.2021.100495 
244. de Groot PM, Wu CC, Carter BW, Munden RF. The epidemiology of lung cancer. Transl Lung 
Cancer Res. Jun 2018;7(3):220-233. doi:10.21037/tlcr.2018.05.06 
245. Goss GD, Spaans JN, Huntsman D, et al. Histologic and Genotypic Characterization of Lung 
Cancer in the Inuit Population of the Eastern Canadian Arctic. Curr Oncol. 2022;29(5):3171-3186. 
doi:10.3390/curroncol29050258 https://mdpi-res.com/d_attachment/curroncol/curroncol-29-
00258/article_deploy/curroncol-29-00258.pdf?version=1651232724 
246. Fenton S, Rydz E, Demers PA, Peters CE. Prevalence and Level of Occupational Exposure to 
Asbestos in Canada in 2016. Ann Work Expo Health. 2022;67(4)doi:10.1093/annweh/wxac077 
247. Hystad P, Brauer M, Demers PA, et al. Geographic variation in radon and associated lung cancer 
risk in Canada. Can J Public Health. 2014/01/01 2014;105(1):e4-e10. doi:10.17269/cjph.105.4002 
248. Labreche F, Kim J, Song C, et al. The current burden of cancer attributable to occupational 
exposures in Canada. Prev Med. May 2019;122:128-139. doi:10.1016/j.ypmed.2019.03.016 
249. Canadian Partnership Against Cancer. Lung Screening in Canada: 2021/2022 Environmental 
Scan. Canadian Partnership Against Cancer. Accessed March 16, 2023. 
https://www.partnershipagainstcancer.ca/topics/lung-cancer-screening-in-canada-2021-
2022/summary/  
250. Recommendations on screening for lung cancer. CMAJ. 2016;188(6):425-432. 
doi:10.1503/cmaj.151421 
251. Wilson JM, Jungner YG. [Principles and practice of mass screening for disease]. Bol Oficina Sanit 
Panam. Oct 1968;65(4):281-393. Principios y metodos del examen colectivo para identificar 
enfermedades.  

https://s22457.pcdn.co/wp-content/uploads/2020/11/Lung-cancer-and-equity-report-EN.pdf
https://s22457.pcdn.co/wp-content/uploads/2020/11/Lung-cancer-and-equity-report-EN.pdf
https://doi.org/10.1016/j.puhe.2020.04.023
https://doi.org/10.1016/j.ctarc.2021.100495
https://mdpi-res.com/d_attachment/curroncol/curroncol-29-00258/article_deploy/curroncol-29-00258.pdf?version=1651232724
https://mdpi-res.com/d_attachment/curroncol/curroncol-29-00258/article_deploy/curroncol-29-00258.pdf?version=1651232724
https://www.partnershipagainstcancer.ca/topics/lung-cancer-screening-in-canada-2021-2022/summary/
https://www.partnershipagainstcancer.ca/topics/lung-cancer-screening-in-canada-2021-2022/summary/


Ph.D. Thesis - M. Pahwa; McMaster University – Health Policy 

 

148 
 

252. Røe OD. Democratic and ethical problem of lung cancer screening: exclusion of true high-risk 
populations. Can it be fixed? Yes. BMJ Open Respiratory Research. 2020;7(1):e000811. 
doi:10.1136/bmjresp-2020-000811 
253. Kyle C. Screening for lung cancer: too much for too little? Virtual Mentor. Jan 1 2006;8(1):30-3. 
doi:10.1001/virtualmentor.2006.8.1.jdsc1-0601 
254. Chan E. Close-Call Screening and Shared Decision Making. AMA J Ethics. Jul 1 2015;17(7):601-7. 
doi:10.1001/journalofethics.2015.17.7.ecas1-1507 
255. Carter SM. Ethical aspects of cancer screening. Other Journal Article. Cancer Forum. 
2016;40(2):105-109.  
256. Bach PB, Mirkin JN, Oliver TK, et al. Benefits and Harms of CT Screening for Lung Cancer: A 
Systematic Review. JAMA. 2012;307(22):2418-2429. doi:10.1001/jama.2012.5521 
257. Tornberg SA. Screening for Early Detection of Cancer: Ethical Aspects. Acta Oncologica. 
1999/01/01 1999;38(1):77-81. doi:10.1080/028418699431834 
258. Elton L. Non-maleficence and the ethics of consent to cancer screening. J Med Ethics. 
2021;47(7):510. doi:10.1136/medethics-2020-106135 
259. Hofmann B. Informing about mammographic screening: Ethical challenges and suggested 
solutions. https://doi.org/10.1111/bioe.12676. Bioethics. 2020/06/01 2020;34(5):483-492. 
doi:https://doi.org/10.1111/bioe.12676 
260. Biddle JB. Epistemic risks in cancer screening: Implications for ethics and policy. Stud Hist Philos 
Biol Biomed Sci. Feb 2020;79:101200. doi:10.1016/j.shpsc.2019.101200 
261. Bolt ILLE, Schermer MHN, Bomhof-Roordink H, Timmermans DRM. Informed Decision-Making 
and Capabilities in Population-based Cancer Screening. Public Health Ethics. 2022;15(3):289-300. 
doi:10.1093/phe/phac023 
262. Tammemägi MC, ten Haaf K, Toumazis I, et al. Development and Validation of a Multivariable 
Lung Cancer Risk Prediction Model That Includes Low-Dose Computed Tomography Screening Results: A 
Secondary Analysis of Data From the National Lung Screening Trial. JAMA Netw Open. 
2019;2(3):e190204-e190204. doi:10.1001/jamanetworkopen.2019.0204 
263. Tammemägi MC, Darling GE, Schmidt H, et al. Selection of individuals for lung cancer screening 
based on risk prediction model performance and economic factors - The Ontario experience. Lung 
Cancer. Jun 2021;156:31-40. doi:10.1016/j.lungcan.2021.04.005 
264. Pu CY, Lusk CM, Neslund-Dudas C, Gadgeel S, Soubani AO, Schwartz AG. Comparison Between 
the 2021 USPSTF Lung Cancer Screening Criteria and Other Lung Cancer Screening Criteria for Racial 
Disparity in Eligibility. JAMA Oncol. 2022;8(3):374-382. doi:10.1001/jamaoncol.2021.6720 
265. Williams RM, Li T, Luta G, et al. Lung cancer screening use and implications of varying eligibility 
criteria by race and ethnicity: 2019 Behavioral Risk Factor Surveillance System data. 
https://doi.org/10.1002/cncr.34098. Cancer. 2022/05/01 2022;128(9):1812-1819. 
doi:https://doi.org/10.1002/cncr.34098 
266. Tang W, Peng Q, Lyu Y, et al. Risk prediction models for lung cancer: Perspectives and 
dissemination. Chin J Cancer Res. Apr 2019;31(2):316-328. doi:10.21147/j.issn.1000-9604.2019.02.06 
267. Tse LA, Wang F, Wong MC, Au JS, Yu IT. Risk assessment and prediction for lung cancer among 
Hong Kong Chinese men. BMC Cancer. May 28 2022;22(1):585. doi:10.1186/s12885-022-09678-y 
268. Markowitz SB. Lung Cancer Screening in Asbestos-Exposed Populations. Int J Environ Res Public 
Health. Feb 25 2022;19(5)doi:10.3390/ijerph19052688 
269. Smith RJ, Vijayaharan T, Linehan V, et al. Efficacy of Risk Prediction Models and Thresholds to 
Select Patients for Lung Cancer Screening. Can Assoc Radiol J. 2022/11/01 2022;73(4):672-679. 
doi:10.1177/08465371221089899 

https://doi.org/10.1111/bioe.12676
https://doi.org/10.1111/bioe.12676
https://doi.org/10.1002/cncr.34098
https://doi.org/10.1002/cncr.34098


Ph.D. Thesis - M. Pahwa; McMaster University – Health Policy 

 

149 
 

270. Kucharczyk MJ, Menezes RJ, McGregor A, Paul NS, Roberts HC. Assessing the impact of 
incidental findings in a lung cancer screening study by using low-dose computed tomography. Can Assoc 
Radiol J. 2011;62(2):141-145.  
271. Pinsky PF, Lynch DA, Gierada DS. Incidental Findings on Low-Dose CT Scan Lung Cancer 
Screenings and Deaths From Respiratory Diseases. Chest. 2022/04/01/ 2022;161(4):1092-1100. 
doi:https://doi.org/10.1016/j.chest.2021.11.015 
272. French DP, McWilliams L, Bowers S, et al. Psychological impact of risk-stratified screening as part 
of the NHS Breast Screening Programme: multi-site non-randomised comparison of BC-Predict versus 
usual screening (NCT04359420). Br J Cancer. 2023/02/11 2023;doi:10.1038/s41416-023-02156-7 
273. Roux A, Cholerton R, Sicsic J, et al. Study protocol comparing the ethical, psychological and 
socio-economic impact of personalised breast cancer screening to that of standard screening in the "My 
Personal Breast Screening" (MyPeBS) randomised clinical trial. BMC Cancer. May 6 2022;22(1):507. 
doi:10.1186/s12885-022-09484-6 
274. Knoppers BM, Bernier A, Granados Moreno P, Pashayan N. Of Screening, Stratification, and 
Scores. J Pers Med. 2021;11(8):736.  
275. Bell K, Salmon A, Bowers M, Bell J, McCullough L. Smoking, stigma and tobacco 
'denormalization': Further reflections on the use of stigma as a public health tool. A commentary on 
Social Science & Medicine's Stigma, Prejudice, Discrimination and Health Special Issue (67: 3). Soc Sci 
Med. Mar 2010;70(6):795-9; discussion 800-1. doi:10.1016/j.socscimed.2009.09.060 
276. Bayer R, Stuber J. Tobacco Control, Stigma, and Public Health: Rethinking the Relations. Am J 
Public Health. 2006/01/01 2006;96(1):47-50. doi:10.2105/AJPH.2005.071886 
277. Corsi DJ, Lear SA, Chow CK, Subramanian SV, Boyle MH, Teo KK. Socioeconomic and geographic 
patterning of smoking behaviour in Canada: a cross-sectional multilevel analysis. PLoS One. 
2013;8(2)doi:10.1371/journal.pone.0057646 
278. <89-653-x2014003-eng.pdf>.  
279. Bougie E, Kohen DE. Smoking prevalence among Inuit in Canada. Statistics Canada Ottawa, ON; 
2017. 
280. Li FX, Robson PJ, Ashbury FD, Hatcher J, Bryant HE. Smoking Frequency, Prevalence and Trends, 
and Their Socio-demographic Associations in Alberta, Canada. Can J Public Health. 2009/11/01 
2009;100(6):453-458. doi:10.1007/BF03404343 
281. Cao DJ, Alabousi M, Farshait N, Patlas MN. Barriers to Screening At-risk Populations in Canada. 
Can Assoc Radiol J. 2022;doi:10.1177/08465371221147307 
282. Sayani A, Vahabi M, O’Brien MA, et al. Advancing health equity in cancer care: The lived 
experiences of poverty and access to lung cancer screening. PLoS One. 2021;16(5):e0251264. 
doi:10.1371/journal.pone.0251264 
283. Mema SC, Yang H, Elnitsky S, Jiang Z, Vaska M, Xu L. Enhancing access to cervical and colorectal 
cancer screening for women in rural and remote northern Alberta: a pilot study. CMAJ Open. 
2017;5(4):E740. doi:10.9778/cmajo.20170055 
284. St-Jacques S, Philibert MD, Langlois A, et al. Geographic access to mammography screening 
centre and participation of women in the Quebec Breast Cancer Screening Programme. J Epidemiol 
Community Health. 2013;67(10):861-867.  
285. Tobias JK, Tinmouth J, Senese LC, et al. Health Policy as a Barrier to First Nations Peoples' Access 
to Cancer Screening. Healthc Policy. Feb 2020;15(3):28-46. doi:10.12927/hcpol.2020.26132 
286. Wilson K, Rosenberg MW. Accessibility and the Canadian health care system: squaring 
perceptions and realities. Health Policy. 2004/02/01/ 2004;67(2):137-148. 
doi:https://doi.org/10.1016/S0168-8510(03)00101-5 

https://doi.org/10.1016/j.chest.2021.11.015
https://doi.org/10.1016/S0168-8510(03)00101-5


Ph.D. Thesis - M. Pahwa; McMaster University – Health Policy 

 

150 
 

287. Rodrigo G, Maria Carolina F, José Maria S, Edmund Chada B, José Roberto F. Ethical Concerns 
Regarding Breast Cancer Screening. In: Thomas FH, Sujoy R, eds. Bioethics in Medicine and Society. 
IntechOpen; 2020:Ch. 6. 
288. Brock T, Chowdhury MA, Carr T, Panahi A, Friesen M, Groot G. Metis Peoples and Cancer: A 
Scoping Review of Literature, Programs, Policies and Educational Material in Canada. Curr Oncol. 
2021;28(6):5101-5123. doi:10.3390/curroncol28060429 
289. Ustun C, Ceber E. Ethical issues for cancer screening. Asian Pac J Cancer Prev. Aug-Dec 
2003;4(4):373-6.  
290. Plutynski A. Ethical issues in cancer screening and prevention. J Med Philos. Jun 2012;37(3):310-
23. doi:10.1093/jmp/jhs017 
291. Nussbaum MC. Creating Capabilities 
The Human Development Approach. Harvard University Press; 2011. 
292. Sen A. Development as freedom. Anchor Books 2000. 
293. Ives J, Dunn M, Molewijk B, et al. Standards of practice in empirical bioethics research: towards 
a consensus. BMC Med Ethics. 2018/07/10 2018;19(1):68. doi:10.1186/s12910-018-0304-3 
294. Elo S, Kyngäs H. The qualitative content analysis process. J Adv Nurs. 2008;62(1):107-115.  
295. Sandelowski M. The problem of rigor in qualitative research. ANS Adv Nurs Sci. Apr 1986;8(3):27-
37. doi:10.1097/00012272-198604000-00005 
296. Houssami N. Overdiagnosis of breast cancer in population screening: does it make breast 
screening worthless? Cancer Biol Med. Feb 2017;14(1):1-8. doi:10.20892/j.issn.2095-3941.2016.0050 
297. Bartholomew T, Colleoni M, Schmidt H. Financial incentives for breast cancer screening 
undermine informed choice. BMJ. 2022;376:e065726. doi:10.1136/bmj-2021-065726 
298. Peterson CE, Dykens JA, Weine SM, et al. Assessing the interrelationship between stigma, social 
influence, and cervical cancer prevention in an urban underserved setting: An exploratory study. PLoS 
One. 2022;17(12):e0278538. doi:10.1371/journal.pone.0278538 
299. Peterson CE, Silva A, Goben AH, et al. Stigma and cervical cancer prevention: A scoping review of 
the U.S. literature. Prev Med. Dec 2021;153:106849. doi:10.1016/j.ypmed.2021.106849 
300. Vrinten C, Gallagher A, Waller J, Marlow LAV. Cancer stigma and cancer screening attendance: a 
population based survey in England. BMC Cancer. 2019/06/11 2019;19(1):566. doi:10.1186/s12885-019-
5787-x 
301. Yang LH, Kleinman A, Link BG, Phelan JC, Lee S, Good B. Culture and stigma: adding moral 
experience to stigma theory. Soc Sci Med. Apr 2007;64(7):1524-35. 
doi:10.1016/j.socscimed.2006.11.013 
302. Hamann HA, Ver Hoeve ES, Carter-Harris L, Studts JL, Ostroff JS. Multilevel Opportunities to 
Address Lung Cancer Stigma across the Cancer Control Continuum. J Thorac Oncol. 2018/08/01/ 
2018;13(8):1062-1075. doi:https://doi.org/10.1016/j.jtho.2018.05.014 
303. Baylis F, Downie J, Hoffmaster B, Sherwin S. Health Care Ethics in Canada. Harcourt Brace; 2004. 
304. Marbin J, Balk SJ, Gribben V, et al. Health Disparities in Tobacco Use and Exposure: A Structural 
Competency Approach. Pediatrics. 2021;147(1)doi:10.1542/peds.2020-040253 
305. Garrett BE, Dube SR, Babb S, McAfee T. Addressing the Social Determinants of Health to Reduce 
Tobacco-Related Disparities. Nicotine Tob Res. Aug 2015;17(8):892-7. doi:10.1093/ntr/ntu266 
306. Sen A. Development as Freedom. Alfred Knopf; 1999. 
307. Wilson JMG, Jungner G. The principles and practice of screening for disease. 1966. 1966. 
https://apps.who.int/iris/handle/10665/208882 
308. Tammemägi MC. Application of Risk Prediction Models to Lung Cancer Screening: A Review. 
Journal of Thoracic Imaging. 2015;30(2) 

https://doi.org/10.1016/j.jtho.2018.05.014
https://apps.who.int/iris/handle/10665/208882


Ph.D. Thesis - M. Pahwa; McMaster University – Health Policy 

 

151 
 

309. Gagnon J, Lévesque E, Borduas F, et al. Recommendations on Breast Cancer Screening and 
Prevention in the Context of Implementing Risk Stratification: Impending Changes to Current Policies. 
Current Oncology. 2016;23(6):615-625. doi:10.3747/co.23.2961  
310. Lapointe J, Buron A-C, Mbuya-Bienge C, et al. Polygenic risk scores and risk-stratified breast 
cancer screening: Familiarity and perspectives of health care professionals. Genetics in Medicine. 
2022;24(11):2380-2388.  
311. Mbuya-Bienge C, Pashayan N, Brooks JD, et al. Women’s Views on Multifactorial Breast Cancer 
Risk Assessment and Risk-Stratified Screening: A Population-Based Survey from Four Provinces in 
Canada. Journal of Personalized Medicine. 2021;11(2):95.  
312. Puzhko S, Gagnon J, Simard J, Knoppers BM, Siedlikowski S, Bartlett G. Health professionals’ 
perspectives on breast cancer risk stratification: understanding evaluation of risk versus screening for 
disease. Public Health Reviews. 2019;40:1-19.  
313. Brooks JD, Nabi H, Andrulis IL, et al. Personalized Risk Assessment for Prevention and Early 
Detection of Breast Cancer: Integration and Implementation (PERSPECTIVE I&amp;I). Journal of 
Personalized Medicine. 2021;11(6). doi:10.3390/jpm11060511  
314. Vachani A, Nana-Sinkam P. Expanding the Reach of Lung Cancer Screening: Risk Models for 
Individuals Who Never Smoked. Am J Respir Crit Care Med. Jan 1 2023;207(1):13-15. 
doi:10.1164/rccm.202208-1521ED 
315. Chao H, Shan H, Homayounieh F, et al. Deep learning predicts cardiovascular disease risks from 
lung cancer screening low dose computed tomography. Nat Commun. May 20 2021;12(1):2963. 
doi:10.1038/s41467-021-23235-4 
316. (IARC) IAfRoC. Agents Classified by the IARC Monographs, Volumes 1–133. World Health 
Organization (WHO). Accessed June 11, 2023. https://monographs.iarc.who.int/agents-classified-by-the-
iarc/ 
317. Poirier AE, Ruan Y, Grevers X, et al. Estimates of the current and future burden of cancer 
attributable to active and passive tobacco smoking in Canada. Preventive Medicine. 2019/05/01/ 
2019;122:9-19. doi:https://doi.org/10.1016/j.ypmed.2019.03.015 
318. Murphy RA, Darvishian M, Qi J, et al. Lifestyle factors and lung cancer risk among never smokers 
in the Canadian Partnership for Tomorrow's Health (CanPath). Cancer Causes Control. Jun 
2022;33(6):913-918. doi:10.1007/s10552-022-01566-x 
319. W. H. O. Framework Convention on Tobacco Control, World Health Organization. WHO 
Framework Convention on Tobacco Control. Geneva: World Health Organization; 2003. 
320. Government of Canada. Prohibition of Asbestos and Products Containing Asbestos Regulations: 
SOR/2018-196. 2018. 
321. Tan NQP, Nishi SPE, Lowenstein LM, et al. Impact of the shared decision-making process on lung 
cancer screening decisions. Cancer Med. Feb 2022;11(3):790-797. doi:10.1002/cam4.4445 
322. Fukunaga MI, Halligan K, Kodela J, et al. Tools to Promote Shared Decision-Making in Lung 
Cancer Screening Using Low-Dose CT Scanning: A Systematic Review. Chest. Dec 2020;158(6):2646-2657. 
doi:10.1016/j.chest.2020.05.610 
323. Julia A, Carolyn C, Myles L, et al. Understanding patient partnership in health systems: lessons 
from the Canadian patient partner survey. BMJ Open. 2022;12(9)doi:10.1136/bmjopen-2022-061465 
324. Josephine O, Rachel M. From tokenism to empowerment: progressing patient and public 
involvement in healthcare improvement. BMJ Qual Saf. 2016;25(8):626. doi:10.1136/bmjqs-2015-
004839 
325. Nortjé N, Jones-Bonofiglio K, Sotomayor CR. Exploring values among three cultures from a global 
bioethics perspective. Glob Bioeth. 2021/01/01 2021;32(1):1-14. doi:10.1080/11287462.2021.1879462 
326. Takala T. What is wrong with global bioethics? On the limitations of the four principles 
approach. Camb Q Healthc Ethics. 2001;10(1):72-77.  

https://monographs.iarc.who.int/agents-classified-by-the-iarc/
https://monographs.iarc.who.int/agents-classified-by-the-iarc/
https://doi.org/10.1016/j.ypmed.2019.03.015


Ph.D. Thesis - M. Pahwa; McMaster University – Health Policy 

 

152 
 

327. Vilaro MJ, Wilson-Howard DS, Neil JM, et al. A Subjective Culture Approach to Cancer 
Prevention: Rural Black and White Adults’ Perceptions of Using Virtual Health Assistants to Promote 
Colorectal Cancer Screening. Health Commun. 2022/07/29 2022;37(9):1123-1134. 
doi:10.1080/10410236.2021.1910166 
328. Qiu R-Z. Bioethics: Asian Perspectives: A Quest for Moral Diversity. vol 80. 2004. 
329. Tangwa GB. African Perspectives on Some Contemporary Bioethics Problems. Cambridge 
Scholars Publishing; 2019. 
330. Atuire CA. African perspectives of moral status: a framework for evaluating global bioethical 
issues. Med Humanit. Jun 2022;48(2):238-245. doi:10.1136/medhum-2021-012229 
331. Salles ALF, Bertomeu MaJ. Bioethics: Latin American perspectives. vol 118. Rodopi; 2002. 
332. Zion D, Briskman L, Bagheri A. Indigenous health ethics: an appeal to human rights. World 
Scientific; 2020. 
333. Kotalik J, Martin G. Aboriginal Health Care and Bioethics: A Reflection on the Teaching of the 
Seven Grandfathers. Am J Bioeth. May 2016;16(5):38-43. doi:10.1080/15265161.2016.1159749 
334. Myser C. Differences from somewhere: the normativity of whiteness in bioethics in the United 
States. Am J Bioeth. Spring 2003;3(2):1-11. doi:10.1162/152651603766436072 
335. Bryant J, Patterson K, Vaska M, et al. Cancer Screening Interventions in Indigenous Populations: 
A Rapid Review. Curr Oncol. May 6 2021;28(3):1728-1743. doi:10.3390/curroncol28030161 
336. Calabresi G. Tragic choices / Guido Calabresi and Philip Bobbitt. Fels lectures on public policy 
analysis. Norton; 1978. 
337. Canada Go. Canada Health Act, R.S.C., 1985, c. C-6. In: Canada Go, editor. 1985. 
338. United Nations General Assembly. United Nations Declaration on the Rights of Indigenous 
Peoples. 2007.  
339. Farmer P. Pathologies of power: rethinking health and human rights. Am J Public Health. Oct 
1999;89(10):1486-96. doi:10.2105/ajph.89.10.1486 
340. Truth and Reconciliation Commission of Canada. Truth and Reconciliation Commission of 
Canada: Calls to Action. 2015.  
341. Venkatapuram S. Health justice: an argument from the capabilities approach. Polity Press; 2011. 
342. Dennison RA, Usher-Smith JA, John SD. The ethics of risk-stratified cancer screening. European 
Journal of Cancer. 2023/07/01/ 2023;187:1-6. doi:https://doi.org/10.1016/j.ejca.2023.03.023 

https://doi.org/10.1016/j.ejca.2023.03.023


Ph.D. Thesis - M. Pahwa; McMaster University – Health Policy 

 

153 
 

Appendices 

Appendix 1. Search strings, search date, and number of search results by database 

Database Search strings Search date 
MEDLINE 

via Ovid 

1. exp Lung Neoplasms/ 

2. ((lung* or bronch* or pulmon*) adj3 (cancer* 

or neopla* or tumor* or tumour* or 

carcinoma* or adenocarcinoma* or small cell 

or squamous)).ti,ab,kf 

3. (NSLC or NSCLC or SLC or SCLC).ti,ab,kf 

4. or/1-3 

5. Mass Screening/ 

6. “Early Detection of Cancer”/ 

7. (screen* or early detect*).ti,ab,kf 

8. or/5-7 

9. 4 AND 8 

 

10. Qualitative Research/ 

11. Interview/  

12. (theme$ or thematic).mp.  

13. qualitative.af.  

14. Nursing Methodology Research/  

15. questionnaire$.mp.  

16. ethnological research.mp.  

17. ethnograph$.mp.  

18. ethnonursing.af.  

19. phenomenol$.af.  

20. (grounded adj (theor$ or study or studies or 

research or analys?s)).af.  

21. (life stor$ or women* stor$).mp.  

22. (emic or etic or hermeneutic$ or heuristic$ or 

semiotic$).af. or (data adj1 saturat$).tw. Or 

participant observ$.tw.  

23. (social construct$ or (postmodern$ or post-

structural$) or (post structural$ or 

poststructural$) or post modern$ or post-

modern$ or feminis$ or interpret$).mp.  

24. (action research or cooperative inquir$ or co 

operative inquir$ or co-operative inquir$).mp. 

25. (humanistic or existential or experiential or 

paradigm$).mp.  

26. (field adj (study or studies or research)).tw.  

27. human science.tw.  

28. biographical method.tw.  

29. theoretical sampl$.af.  

30. ((purpos$ adj4 sampl$) or (focus adj 

group$)).af.  
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31. (account or accounts or unstructured or 

openended or open ended or text$ or 

narrative$).mp.  

32. (life world or life-world or conversation 

analys?s or personal experience$ or 

theoretical saturation).mp.  

33. ((lived or life) adj experience$).mp.  

34. cluster sampl$.mp.  

35. observational method$.af.  

36. content analysis.af.  

37. (constant adj (comparative or 

comparison)).af. 

38. ((discourse$ or discurs$) adj3 analys?s).tw. 

39. narrative analys?s.af.  

40. heidegger$.tw.  

41. colaizzi$.tw.  

42. spiegelberg$.tw.  

43. (van adj manen$).tw. 

44. (van adj kaam$).tw.  

45. (merleau adj ponty$).tw.  

46. husserl$.tw.  

47. foucault$.tw.  

48. (corbin$ adj2 strauss$).tw.  

49. glaser$.tw.  

50. or/10-49 

51. 9 AND 50 

52. Limit 51 to (english language and yr="2002 -

Current") 

 

10. Attitude to Health/ 

11. Health Knowledge, Attitudes, Practice/ 

12. Patient Participation/ 

13. Patient Preference/ 

14. Attitude of Health Personnel/ 

15. *Professional-Patient Relations/ 

16. *Physician-Patient Relations/ 

17. Choice Behavior/ 

18. (choice or choices or value* or valuation* or 

knowledg*).ti. 

19. (preference* or expectation* or attitude* or 

acceptab* or point of view).ti,ab,kf. 

20. ((clinician* or doctor* or (health* adj2 

worker*) or patient*1 or personal or physician* or 

practitioner* or professional*1 or provider* or 

user*1 or women or men) adj2 (participation or 

perspective* or perception* or misperception* or 
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perceiv* or view* or understand* or misunderstand* 

or value*1 or knowledg*)).ti,ab,kf. 

21. health perception*.ti,ab,kf. 

22. *Decision Making/ 

23. (clinician* or doctor* or (health* adj2 

worker*) or patient*1 or personal or physician* or 

practitioner* or professional*1 or provider* or 

user*1 or women or men).ti. 

24. 22 and 23 

25. (decision* and mak*).ti. 

26. (decision mak* or decisions mak*).ti,ab,kf. 

27. 25 or 26 

28. (clinician* or doctor* or (health* adj2 

worker*) or patient*1 or personal or physician* or 

practitioner* or professional*1 or provider* or 

user*1 or women or men).ti,ab,kf. 

29. 27 and 28 

30. (discrete choice* or decision board* or 

decision analy* or decision-support or decision tool* 

or decision aid* or latent class* or decision* 

conflict* or decision* regret*).ti,ab,kf. 

31. Decision Support Techniques/ 

32. (health and utilit*).ti. 

33. (gamble* or prospect theory or health utilit* 

or utility value* or utility score* or utility estimate* 

or health state or feeling thermometer* or best-worst 

scaling or time trade-off or TTO or probability trade-

off).ti,ab,kf. 

34. (preference based or preference score* or 

preference elicitation or multiattribute or multi 

attribute).ti,ab,kf. 

35. or/10-21,24,29-34 

36. 9 and 35 

37. 

limit 36 to (english language and yr="2002 -Current" 

CINAHL via 

EBSCO 

(MH "Lung Neoplasms+") 

(((TI lung* OR AB lung* OR SU lung*) OR (TI bro

nch* OR AB bronch* OR SU bronch*) OR (TI pulm

on* OR AB pulmon* OR SU pulmon*)) N3 

((TI cancer* OR AB cancer* OR SU cancer*) OR (T

I neopla* OR AB neopla* OR SU neopla*) OR (TI t

umor* OR AB tumor* OR SU tumor*) OR (TI tumo

ur* OR AB tumour* OR SU tumour*) OR (TI carcin

oma* OR AB carcinoma* OR SU carcinoma*) OR (

TI adenocarcinoma* OR AB adenocarcinoma* OR S

U adenocarcinoma*) OR (TI "small 

August 19, 2022 
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cell" OR AB "small cell" OR SU "small 

cell") OR (TI squamous OR AB squamous OR SU sq

uamous))) 

((TI NSLC OR AB NSLC OR SU NSLC) OR (TI NS

CLC OR AB NSCLC OR SU NSCLC) OR (TI SLC 

OR AB SLC OR SU SLC) OR (TI SCLC OR AB SC

LC OR SU SCLC)) 

S1 OR S2 OR S3 

(MH "Mass Screening") 

(MH "Early Detection of Cancer") 

((TI screen* OR AB screen* OR SU screen*) OR (TI

 "early detect*" OR AB "early detect*" OR SU "early 

detect*")) 

S5 OR S6 OR S7 

S4 AND S8 

 

(MH "Qualitative Research") 

(MH Interview) 

(theme? OR thematic) 

qualitative 

(MH "Nursing Methodology Research") 

questionnaire? 

"ethnological research" 

ethnograph? 

ethnonursing 

phenomenol? 

(grounded W1 

(theor? OR study OR studies OR research OR analys

#s)) 

("life stor?" OR "women* stor?") 

(emic OR etic OR hermeneutic? OR heuristic? OR se

miotic?) OR ((TI data OR AB data) N1 (TI saturat? 

OR AB saturat?)) OR (TI "participant 

observ?" OR AB "participant observ?") 

("social construct?" OR (postmodern? OR post-

structural?) OR ("post 

structural?" OR poststructural?) OR "post 

modern?" OR post-

modern? OR feminis? OR interpret?) 

("action research" OR "cooperative inquir?" OR "co 

operative inquir?" OR "co-operative inquir?") 

(humanistic OR existential OR experiential OR parad

igm?) 

((TI field OR AB field) W1 

((TI study OR AB study) OR (TI studies OR AB stud

ies) OR (TI research OR AB research))) 
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(TI "human science" OR AB "human science") 

(TI "biographical method" OR AB "biographical 

method") 

"theoretical sampl?" 

((purpos? N4 sampl?) OR (focus W1 group?)) 

(account OR accounts OR unstructured OR openende

d OR "open ended" OR text? OR narrative?) 

("life world" OR life-world OR "conversation 

analys#s" OR "personal experience?" OR "theoretical 

saturation") 

((lived OR life) W1 experience?) 

"cluster sampl?" 

"observational method?" 

"content analysis" 

(constant W1 (comparative OR comparison)) 

(((TI discourse? OR AB discourse?) OR (TI discurs? 

OR AB discurs?)) 

N3 (TI analys#s OR AB analys#s)) 

"narrative analys#s" 

(TI heidegger? OR AB heidegger?) 

(TI colaizzi? OR AB colaizzi?) 

(TI spiegelberg? OR AB spiegelberg?) 

((TI van OR AB van) W1 (TI manen? OR AB manen

?)) 

((TI van OR AB van) W1 (TI kaam? OR AB kaam?)) 

((TI merleau OR AB merleau) W1 (TI ponty? OR A

B ponty?)) 

(TI husserl? OR AB husserl?) 

(TI foucault? OR AB foucault?) 

((TI corbin? OR AB corbin?) N2 (TI strauss? OR AB

 strauss?)) 

(TI glaser? OR AB glaser?) 

S10 OR S11 OR S12 OR S13 OR S14 OR S15 OR S

16 OR S17 OR S18 OR S19 OR S20 OR S21 OR S2

2 OR S23 OR S24 OR S25 OR S26 OR S27 OR S28 

OR S29 OR S30 OR S31 OR S32 OR S33 OR S34 O

R S35 OR S36 OR S37 OR S38 OR S39 OR S40 OR

 S41 OR S42 OR S43 OR S44 OR S45 OR S46 OR S

47 OR S48 OR S49 

S9 AND S50 

"Limit 51 to" 

  

( 

"english language" 

  

AND  
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"yr="2002 -Current"" 

  

) 

 

(MH "Attitude to Health") 

(MH "Health Knowledge, Attitudes, Practice") 

(MH "Patient Participation") 

(MH "Patient Preference") 

(MH "Attitude of Health Personnel") 

(MM "Professional-Patient Relations") 

(MM "Physician-Patient Relations") 

(MH "Choice Behavior") 

((TI choice) OR (TI choices) OR (TI value*) OR (TI 

valuation*) OR (TI knowledg*)) 

((TI preference* OR AB preference* OR SU prefere

nce*) OR (TI expectation* OR AB expectation* OR 

SU expectation*) OR (TI attitude* OR AB attitude* 

OR SU attitude*) OR (TI acceptab* OR AB acceptab

* OR SU acceptab*) OR (TI "point of 

view" OR AB "point of view" OR SU "point of 

view")) 

(((TI clinician* OR AB clinician* OR SU clinician*)

 OR (TI doctor* OR AB doctor* OR SU doctor*) OR

 ((TI health* OR AB health* OR SU health*) N2 (TI 

worker* OR AB worker* OR SU worker*)) OR (TI p

atient*1 OR AB patient*1 OR SU patient*1) OR (TI 

personal OR AB personal OR SU personal) OR (TI p

hysician* OR AB physician* OR SU physician*) OR

 (TI practitioner* OR AB practitioner* OR SU practit

ioner*) OR (TI professional*1 OR AB professional*

1 OR SU professional*1) OR (TI provider* OR AB p

rovider* OR SU provider*) OR (TI user*1 OR AB us

er*1 OR SU user*1) OR (TI women OR AB women 

OR SU women) OR (TI men OR AB menOR SU me

n)) N2 

((TI participation OR AB participation OR SU partici

pation) OR (TI perspective* OR AB perspective* OR

 SU perspective*) OR (TI perception* OR AB percep

tion* OR SU perception*) OR (TI misperception* O

R AB misperception* OR SU misperception*) OR (T

I perceiv* OR AB perceiv* OR SU perceiv*) OR (TI

 view* OR AB view* OR SU view*) OR (TI underst

and* OR AB understand* OR SU understand*) OR (

TI misunderstand* OR AB misunderstand* OR SU 

misunderstand*) OR (TI value*1 OR AB value*1 O

R SU value*1) OR (TI knowledg* OR AB knowledg
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* OR SU knowledg*))) 

(TI "health perception*" OR AB "health 

perception*" OR SU "health perception*") 

(MM "Decision Making") 

((TI clinician*) OR (TI doctor*) OR ((TI health*) N2

 (TI worker*)) OR (TI patient*1) OR (TI personal) O

R (TI physician*) OR (TI practitioner*) OR (TI profe

ssional*1)OR (TI provider*) OR (TI user*1) OR (TI 

women) OR (TI men)) 

S22 AND S23 

((TI decision*) AND (TI mak*)) 

((TI "decision mak*" OR AB "decision 

mak*" OR SU "decision mak*") OR (TI "decisions 

mak*" OR AB "decisions mak*" OR SU "decisions 

mak*")) 

S25 OR S26 

((TI clinician* OR AB clinician* OR SU clinician*) 

OR (TI doctor* OR AB doctor* OR SU doctor*) OR 

((TI health* OR AB health* OR SU health*) N2 (TI 

worker* OR AB worker* OR SU worker*)) OR (TI p

atient*1 OR AB patient*1 OR SU patient*1) OR (TI 

personal OR AB personal OR SU personal) OR (TI p

hysician* OR AB physician* OR SU physician*) OR

 (TI practitioner* OR AB practitioner* OR SU practit

ioner*) OR (TI professional*1 OR AB professional*

1 OR SU professional*1) OR (TI provider* OR AB p

rovider* OR SU provider*) OR (TI user*1 OR AB us

er*1 OR SU user*1) OR (TI women OR AB women 

OR SU women) OR (TI men OR AB menOR SU me

n)) 

S27 AND S28 

((TI "discrete choice*" OR AB "discrete 

choice*" OR SU "discrete 

choice*") OR (TI "decision 

board*" OR AB "decision board*" OR SU "decision 

board*") OR (TI "decision analy*" OR AB "decision 

analy*" OR SU "decision analy*") OR (TI decision-

support OR AB decision-support OR SU decision-

support) OR (TI "decision tool*" OR AB "decision 

tool*" OR SU "decision tool*") OR (TI "decision 

aid*" OR AB "decision aid*" OR SU "decision 

aid*") OR (TI "latent class*" OR AB "latent 

class*" OR SU "latent class*") OR (TI "decision* 

conflict*" OR AB "decision* 

conflict*" OR SU "decision* 

conflict*") OR (TI "decision* 
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regret*" OR AB "decision* 

regret*" OR SU "decision* regret*")) 

(MH "Decision Support Techniques") 

((TI health) AND (TI utilit*)) 

((TI gamble* OR AB gamble* OR SU gamble*) OR 

(TI "prospect theory" OR AB "prospect 

theory" OR SU "prospect theory") OR (TI "health 

utilit*" OR AB "health utilit*" OR SU "health 

utilit*") OR (TI "utility value*" OR AB "utility 

value*" OR SU "utility value*") OR (TI "utility 

score*" OR AB "utility score*" OR SU "utility 

score*") OR (TI "utility estimate*" OR AB "utility 

estimate*" OR SU "utility 

estimate*") OR (TI "health state" OR AB "health 

state" OR SU "health state") OR (TI "feeling 

thermometer*" OR AB "feeling 

thermometer*" OR SU "feeling 

thermometer*") OR (TI "best-worst 

scaling" OR AB "best-worst scaling" OR SU "best-

worst scaling") OR (TI "time trade-off" OR AB "time 

trade-off" OR SU "time trade-

off") OR (TI TTO OR AB TTO OR SU TTO) OR (T

I "probability trade-off" OR AB "probability trade-

off" OR SU "probability trade-off")) 

((TI "preference based" OR AB "preference 

based" OR SU "preference 

based") OR (TI "preference 

score*" OR AB "preference 

score*" OR SU "preference 

score*") OR (TI "preference 

elicitation" OR AB "preference 

elicitation" OR SU "preference 

elicitation") OR (TI multiattribute OR AB multiattrib

ute OR SU multiattribute) OR (TI "multi 

attribute" OR AB "multi attribute" OR SU "multi 

attribute")) 

S10 OR S11 OR S12 OR S13 OR S14 OR S15 OR S

16 OR S17 OR S18 OR S19 OR S20 OR S21  

,24,29-34 

  

 

S9 AND S35 

"limit 36 to" 

  

( 

"english language" 
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AND  

"yr="2002 -Current"" 

  

) 

Embase via 

Ovid 

exp "Lung Neoplasms"/ 

((lung* OR bronch* OR pulmon* ) ADJ3 (cancer* 

OR neopla* OR tumor* OR tumour* OR carcinoma* 

OR adenocarcinoma* OR "small cell" OR squamous 

)).tw,kf. 

(NSLC OR NSCLC OR SLC OR SCLC ).tw,kf. 

1 OR 2 OR 3 

"Mass Screening"/ 

"Early Detection of Cancer"/ 

(screen* OR "early detect*" ).tw,kf. 

5 OR 6 OR 7 

4 AND 8 

 

"Qualitative Research"/ 

Interview/ 

(theme$ OR thematic ).mp. 

qualitative.af. 

"Nursing Methodology Research"/ 

questionnaire$.mp. 

"ethnological research".mp. 

ethnograph$.mp. 

ethnonursing.af. 

phenomenol$.af. 

(grounded ADJ (theor$ OR study OR studies OR 

research OR analys?s )).af. 

("life stor$" OR "women* stor$" ).mp. 

(emic OR etic OR hermeneutic$ OR heuristic$ OR 

semiotic$ ).af. OR (data ADJ1 saturat$ ).tw. OR 

"participant observ$".tw. 

("social construct$" OR (postmodern$ OR post-

structural$ ) OR ("post structural$" OR 

poststructural$ ) OR "post modern$" OR post-

modern$ OR feminis$ OR interpret$ ).mp. 

("action research" OR "cooperative inquir$" OR "co 

operative inquir$" OR "co-operative inquir$" ).mp. 

(humanistic OR existential OR experiential OR 

paradigm$ ).mp. 

(field ADJ (study OR studies OR research )).tw. 

"human science".tw. 

"biographical method".tw. 

"theoretical sampl$".af. 
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((purpos$ ADJ4 sampl$ ) OR (focus ADJ group$ 

)).af. 

(account OR accounts OR unstructured OR 

openended OR "open ended" OR text$ OR narrative$ 

).mp. 

("life world" OR life-world OR "conversation 

analys?s" OR "personal experience$" OR "theoretical 

saturation" ).mp. 

((lived OR life ) ADJ experience$ ).mp. 

"cluster sampl$".mp. 

"observational method$".af. 

"content analysis".af. 

(constant ADJ (comparative OR comparison )).af. 

((discourse$ OR discurs$ ) ADJ3 analys?s ).tw. 

"narrative analys?s".af. 

heidegger$.tw. 

colaizzi$.tw. 

spiegelberg$.tw. 

(van ADJ manen$ ).tw. 

(van ADJ kaam$ ).tw. 

(merleau ADJ ponty$ ).tw. 

husserl$.tw. 

foucault$.tw. 

(corbin$ ADJ2 strauss$ ).tw. 

glaser$.tw. 

10 OR 11 OR 12 OR 13 OR 14 OR 15 OR 16 OR 17 

OR 18 OR 19 OR 20 OR 21 OR 22 OR 23 OR 24 

OR 25 OR 26 OR 27 OR 28 OR 29 OR 30 OR 31 

OR 32 OR 33 OR 34 OR 35 OR 36 OR 37 OR 38 

OR 39 OR 40 OR 41 OR 42 OR 43 OR 44 OR 45 

OR 46 OR 47 OR 48 OR 49 

9 AND 50 

"Limit 51 to" ("english language" AND "yr="2002 -

Current"" ) 

 

"Attitude to Health"/ 

"Health Knowledge, Attitudes, Practice"/ 

"Patient Participation"/ 

"Patient Preference"/ 

"Attitude of Health Personnel"/ 

*"Professional-Patient Relations"/ 

*"Physician-Patient Relations"/ 

"Choice Behavior"/ 

(choice OR choices OR value* OR valuation* OR 

knowledg* ).ti. 
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(preference* OR expectation* OR attitude* OR 

acceptab* OR "point of view" ).tw,kf. 

((clinician* OR doctor* OR (health* ADJ2 worker* ) 

OR patient*1 OR personal OR physician* OR 

practitioner* OR professional*1 OR provider* OR 

user*1 OR women OR men ) ADJ2 (participation 

OR perspective* OR perception* OR misperception* 

OR perceiv* OR view* OR understand* OR 

misunderstand* OR value*1 OR knowledg* )).tw,kf. 

"health perception*".tw,kf. 

*"Decision Making"/ 

(clinician* OR doctor* OR (health* ADJ2 worker* ) 

OR patient*1 OR personal OR physician* OR 

practitioner* OR professional*1 OR provider* OR 

user*1 OR women OR men ).ti. 

22 AND 23 

(decision* AND mak* ).ti. 

("decision mak*" OR "decisions mak*" ).tw,kf. 

25 OR 26 

(clinician* OR doctor* OR (health* ADJ2 worker* ) 

OR patient*1 OR personal OR physician* OR 

practitioner* OR professional*1 OR provider* OR 

user*1 OR women OR men ).tw,kf. 

27 AND 28 

("discrete choice*" OR "decision board*" OR 

"decision analy*" OR decision-support OR "decision 

tool*" OR "decision aid*" OR "latent class*" OR 

"decision* conflict*" OR "decision* regret*" ).tw,kf. 

"Decision Support Techniques"/ 

(health AND utilit* ).ti. 

(gamble* OR "prospect theory" OR "health utilit*" 

OR "utility value*" OR "utility score*" OR "utility 

estimate*" OR "health state" OR "feeling 

thermometer*" OR "best-worst scaling" OR "time 

trade-off" OR TTO OR "probability trade-off" 

).tw,kf. 

("preference based" OR "preference score*" OR 

"preference elicitation" OR multiattribute OR "multi 

attribute" ).tw,kf. 

10 OR 11 OR 12 OR 13 OR 14 OR 15 OR 16 OR 17 

OR 18 OR 19 OR 20 OR 21 ,24,29-34  

9 AND 35 

"limit 36 to" ("english language" AND "yr="2002 -

Current""  

) 
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Emcare via 

Ovid 

exp "Lung Neoplasms"/ 

((lung* OR bronch* OR pulmon* ) ADJ3 (cancer* 

OR neopla* OR tumor* OR tumour* OR carcinoma* 

OR adenocarcinoma* OR "small cell" OR squamous 

)).tw,kf. 

(NSLC OR NSCLC OR SLC OR SCLC ).tw,kf. 

1 OR 2 OR 3 

"Mass Screening"/ 

"Early Detection of Cancer"/ 

(screen* OR "early detect*" ).tw,kf. 

5 OR 6 OR 7 

4 AND 8 

 

"Qualitative Research"/ 

Interview/ 

(theme$ OR thematic ).mp. 

qualitative.af. 

"Nursing Methodology Research"/ 

questionnaire$.mp. 

"ethnological research".mp. 

ethnograph$.mp. 

ethnonursing.af. 

phenomenol$.af. 

(grounded ADJ (theor$ OR study OR studies OR 

research OR analys?s )).af. 

("life stor$" OR "women* stor$" ).mp. 

(emic OR etic OR hermeneutic$ OR heuristic$ OR 

semiotic$ ).af. OR (data ADJ1 saturat$ ).tw. OR 

"participant observ$".tw. 

("social construct$" OR (postmodern$ OR post-

structural$ ) OR ("post structural$" OR 

poststructural$ ) OR "post modern$" OR post-

modern$ OR feminis$ OR interpret$ ).mp. 

("action research" OR "cooperative inquir$" OR "co 

operative inquir$" OR "co-operative inquir$" ).mp. 

(humanistic OR existential OR experiential OR 

paradigm$ ).mp. 

(field ADJ (study OR studies OR research )).tw. 

"human science".tw. 

"biographical method".tw. 

"theoretical sampl$".af. 

((purpos$ ADJ4 sampl$ ) OR (focus ADJ group$ 

)).af. 

(account OR accounts OR unstructured OR 

openended OR "open ended" OR text$ OR narrative$ 

).mp. 
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("life world" OR life-world OR "conversation 

analys?s" OR "personal experience$" OR "theoretical 

saturation" ).mp. 

((lived OR life ) ADJ experience$ ).mp. 

"cluster sampl$".mp. 

"observational method$".af. 

"content analysis".af. 

(constant ADJ (comparative OR comparison )).af. 

((discourse$ OR discurs$ ) ADJ3 analys?s ).tw. 

"narrative analys?s".af. 

heidegger$.tw. 

colaizzi$.tw. 

spiegelberg$.tw. 

(van ADJ manen$ ).tw. 

(van ADJ kaam$ ).tw. 

(merleau ADJ ponty$ ).tw. 

husserl$.tw. 

foucault$.tw. 

(corbin$ ADJ2 strauss$ ).tw. 

glaser$.tw. 

10 OR 11 OR 12 OR 13 OR 14 OR 15 OR 16 OR 17 

OR 18 OR 19 OR 20 OR 21 OR 22 OR 23 OR 24 

OR 25 OR 26 OR 27 OR 28 OR 29 OR 30 OR 31 

OR 32 OR 33 OR 34 OR 35 OR 36 OR 37 OR 38 

OR 39 OR 40 OR 41 OR 42 OR 43 OR 44 OR 45 

OR 46 OR 47 OR 48 OR 49 

9 AND 50 

"Limit 51 to" ("english language" AND "yr="2002 -

Current"" ) 

 

"Attitude to Health"/ 

"Health Knowledge, Attitudes, Practice"/ 

"Patient Participation"/ 

"Patient Preference"/ 

"Attitude of Health Personnel"/ 

*"Professional-Patient Relations"/ 

*"Physician-Patient Relations"/ 

"Choice Behavior"/ 

(choice OR choices OR value* OR valuation* OR 

knowledg* ).ti. 

(preference* OR expectation* OR attitude* OR 

acceptab* OR "point of view" ).tw,kf. 

((clinician* OR doctor* OR (health* ADJ2 worker* ) 

OR patient*1 OR personal OR physician* OR 

practitioner* OR professional*1 OR provider* OR 

user*1 OR women OR men ) ADJ2 (participation 
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OR perspective* OR perception* OR misperception* 

OR perceiv* OR view* OR understand* OR 

misunderstand* OR value*1 OR knowledg* )).tw,kf. 

"health perception*".tw,kf. 

*"Decision Making"/ 

(clinician* OR doctor* OR (health* ADJ2 worker* ) 

OR patient*1 OR personal OR physician* OR 

practitioner* OR professional*1 OR provider* OR 

user*1 OR women OR men ).ti. 

22 AND 23 

(decision* AND mak* ).ti. 

("decision mak*" OR "decisions mak*" ).tw,kf. 

25 OR 26 

(clinician* OR doctor* OR (health* ADJ2 worker* ) 

OR patient*1 OR personal OR physician* OR 

practitioner* OR professional*1 OR provider* OR 

user*1 OR women OR men ).tw,kf. 

27 AND 28 

("discrete choice*" OR "decision board*" OR 

"decision analy*" OR decision-support OR "decision 

tool*" OR "decision aid*" OR "latent class*" OR 

"decision* conflict*" OR "decision* regret*" ).tw,kf. 

"Decision Support Techniques"/ 

(health AND utilit* ).ti. 

(gamble* OR "prospect theory" OR "health utilit*" 

OR "utility value*" OR "utility score*" OR "utility 

estimate*" OR "health state" OR "feeling 

thermometer*" OR "best-worst scaling" OR "time 

trade-off" OR TTO OR "probability trade-off" 

).tw,kf. 

("preference based" OR "preference score*" OR 

"preference elicitation" OR multiattribute OR "multi 

attribute" ).tw,kf. 

10 OR 11 OR 12 OR 13 OR 14 OR 15 OR 16 OR 17 

OR 18 OR 19 OR 20 OR 21 ,24,29-34  

9 AND 35 

"limit 36 to" ("english language" AND "yr="2002 -

Current""  

) 

PsycInfo via 

Ovid 

exp "Lung Neoplasms"/ 

((lung*.ti,ab,id. OR bronch*.ti,ab,id. OR 

pulmon*.ti,ab,id.) ADJ3 (cancer*.ti,ab,id. OR 

neopla*.ti,ab,id. OR tumor*.ti,ab,id. OR 

tumour*.ti,ab,id. OR carcinoma*.ti,ab,id. OR 

adenocarcinoma*.ti,ab,id. OR "small cell".ti,ab,id. 

OR squamous.ti,ab,id.)) 
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(NSLC.ti,ab,id. OR NSCLC.ti,ab,id. OR 

SLC.ti,ab,id. OR SCLC.ti,ab,id.) 

1 OR 2 OR 3 

"Mass Screening"/ 

"Early Detection of Cancer"/ 

(screen*.ti,ab,id. OR "early detect*".ti,ab,id.) 

5 OR 6 OR 7 

4 AND 8 

 

"Qualitative Research"/ 

Interview/ 

(theme#.mp. OR thematic.mp.) 

qualitative.af. 

"Nursing Methodology Research"/ 

questionnaire#.mp. 

"ethnological research".mp. 

ethnograph#.mp. 

ethnonursing.af. 

phenomenol#.af. 

(grounded.af. ADJ (theor#.af. OR study.af. OR 

studies.af. OR research.af. OR analys?s.af.)) 

("life stor#".mp. OR "women* stor#".mp.) 

(emic.af. OR etic.af. OR hermeneutic#.af. OR 

heuristic#.af. OR semiotic#.af.) OR (data.ti,ab. ADJ1 

saturat#.ti,ab.) OR "participant observ#".ti,ab. 

("social construct#".mp. OR (postmodern#.mp. OR 

post-structural#.mp.) OR ("post structural#".mp. OR 

poststructural#.mp.) OR "post modern#".mp. OR 

post-modern#.mp. OR feminis#.mp. OR 

interpret#.mp.) 

("action research".mp. OR "cooperative inquir#".mp. 

OR "co operative inquir#".mp. OR "co-operative 

inquir#".mp.) 

(humanistic.mp. OR existential.mp. OR 

experiential.mp. OR paradigm#.mp.) 

(field.ti,ab. ADJ (study.ti,ab. OR studies.ti,ab. OR 

research.ti,ab.)) 

"human science".ti,ab. 

"biographical method".ti,ab. 

"theoretical sampl#".af. 

((purpos#.af. ADJ4 sampl#.af.) OR (focus.af. ADJ 

group#.af.)) 

(account.mp. OR accounts.mp. OR unstructured.mp. 

OR openended.mp. OR "open ended".mp. OR 

text#.mp. OR narrative#.mp.) 
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("life world".mp. OR life-world.mp. OR 

"conversation analys?s".mp. OR "personal 

experience#".mp. OR "theoretical saturation".mp.) 

((lived.mp. OR life.mp.) ADJ experience#.mp.) 

"cluster sampl#".mp. 

"observational method#".af. 

"content analysis".af. 

(constant.af. ADJ (comparative.af. OR 

comparison.af.)) 

((discourse#.ti,ab. OR discurs#.ti,ab.) ADJ3 

analys?s.ti,ab.) 

"narrative analys?s".af. 

heidegger#.ti,ab. 

colaizzi#.ti,ab. 

spiegelberg#.ti,ab. 

(van.ti,ab. ADJ manen#.ti,ab.) 

(van.ti,ab. ADJ kaam#.ti,ab.) 

(merleau.ti,ab. ADJ ponty#.ti,ab.) 

husserl#.ti,ab. 

foucault#.ti,ab. 

(corbin#.ti,ab. ADJ2 strauss#.ti,ab.) 

glaser#.ti,ab. 

10 OR 11 OR 12 OR 13 OR 14 OR 15 OR 16 OR 17 

OR 18 OR 19 OR 20 OR 21 OR 22 OR 23 OR 24 

OR 25 OR 26 OR 27 OR 28 OR 29 OR 30 OR 31 

OR 32 OR 33 OR 34 OR 35 OR 36 OR 37 OR 38 

OR 39 OR 40 OR 41 OR 42 OR 43 OR 44 OR 45 

OR 46 OR 47 OR 48 OR 49 

9 AND 50 

"Limit 51 to" ("english language" AND "yr="2002 -

Current"" ) 

 

"Attitude to Health"/ 

"Health Knowledge, Attitudes, Practice"/ 

"Patient Participation"/ 

"Patient Preference"/ 

"Attitude of Health Personnel"/ 

*"Professional-Patient Relations"/ 

*"Physician-Patient Relations"/ 

"Choice Behavior"/ 

(choice.ti. OR choices.ti. OR value*.ti. OR 

valuation*.ti. OR knowledg*.ti.) 

(preference*.ti,ab,id. OR expectation*.ti,ab,id. OR 

attitude*.ti,ab,id. OR acceptab*.ti,ab,id. OR "point of 

view".ti,ab,id.) 
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((clinician*.ti,ab,id. OR doctor*.ti,ab,id. OR 

(health*.ti,ab,id. ADJ2 worker*.ti,ab,id.) OR 

patient*1.ti,ab,id. OR personal.ti,ab,id. OR 

physician*.ti,ab,id. OR practitioner*.ti,ab,id. OR 

professional*1.ti,ab,id. OR provider*.ti,ab,id. OR 

user*1.ti,ab,id. OR women.ti,ab,id. OR men.ti,ab,id.) 

ADJ2 (participation.ti,ab,id. OR perspective*.ti,ab,id. 

OR perception*.ti,ab,id. OR misperception*.ti,ab,id. 

OR perceiv*.ti,ab,id. OR view*.ti,ab,id. OR 

understand*.ti,ab,id. OR misunderstand*.ti,ab,id. OR 

value*1.ti,ab,id. OR knowledg*.ti,ab,id.)) 

"health perception*".ti,ab,id. 

*"Decision Making"/ 

(clinician*.ti. OR doctor*.ti. OR (health*.ti. ADJ2 

worker*.ti.) OR patient*1.ti. OR personal.ti. OR 

physician*.ti. OR practitioner*.ti. OR 

professional*1.ti. OR provider*.ti. OR user*1.ti. OR 

women.ti. OR men.ti.) 

22 AND 23 

(decision*.ti. AND mak*.ti.) 

("decision mak*".ti,ab,id. OR "decisions 

mak*".ti,ab,id.) 

25 OR 26 

(clinician*.ti,ab,id. OR doctor*.ti,ab,id. OR 

(health*.ti,ab,id. ADJ2 worker*.ti,ab,id.) OR 

patient*1.ti,ab,id. OR personal.ti,ab,id. OR 

physician*.ti,ab,id. OR practitioner*.ti,ab,id. OR 

professional*1.ti,ab,id. OR provider*.ti,ab,id. OR 

user*1.ti,ab,id. OR women.ti,ab,id. OR men.ti,ab,id.) 

27 AND 28 

("discrete choice*".ti,ab,id. OR "decision 

board*".ti,ab,id. OR "decision analy*".ti,ab,id. OR 

decision-support.ti,ab,id. OR "decision 

tool*".ti,ab,id. OR "decision aid*".ti,ab,id. OR 

"latent class*".ti,ab,id. OR "decision* 

conflict*".ti,ab,id. OR "decision* regret*".ti,ab,id.) 

"Decision Support Techniques"/ 

(health.ti. AND utilit*.ti.) 

(gamble*.ti,ab,id. OR "prospect theory".ti,ab,id. OR 

"health utilit*".ti,ab,id. OR "utility value*".ti,ab,id. 

OR "utility score*".ti,ab,id. OR "utility 

estimate*".ti,ab,id. OR "health state".ti,ab,id. OR 

"feeling thermometer*".ti,ab,id. OR "best-worst 

scaling".ti,ab,id. OR "time trade-off".ti,ab,id. OR 

TTO.ti,ab,id. OR "probability trade-off".ti,ab,id.) 
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("preference based".ti,ab,id. OR "preference 

score*".ti,ab,id. OR "preference elicitation".ti,ab,id. 

OR multiattribute.ti,ab,id. OR "multi 

attribute".ti,ab,id.) 

10 OR 11 OR 12 OR 13 OR 14 OR 15 OR 16 OR 17 

OR 18 OR 19 OR 20 OR 21 ,24,29-34  

9 AND 35 

"limit 36 to" ("english language" AND "yr="2002 -

Current""  

) 

Scopus INDEXTERMS("Lung Neoplasms") 

TITLE-ABS-KEY((lung* OR bronch* OR pulmon* 

) W/3 (cancer* OR neopla* OR tumor* OR tumour* 

OR carcinoma* OR adenocarcinoma* OR "small 

cell" OR squamous )) 

TITLE-ABS-KEY(NSLC OR NSCLC OR SLC OR 

SCLC ) 

#1 OR #2 OR #3 

INDEXTERMS("Mass Screening") 

INDEXTERMS("Early Detection of Cancer") 

TITLE-ABS-KEY(screen* OR "early detect*" ) 

#5 OR #6 OR #7 

#4 AND #8 

 

INDEXTERMS("Qualitative Research") 

INDEXTERMS(Interview) 

TITLE-ABS-KEY(theme? OR thematic ) 

ALL(qualitative) 

INDEXTERMS("Nursing Methodology Research") 

TITLE-ABS-KEY(questionnaire?) 

TITLE-ABS-KEY("ethnological research") 

TITLE-ABS-KEY(ethnograph?) 

ALL(ethnonursing) 

ALL(phenomenol?) 

ALL(grounded W/1 (theor? OR study OR studies OR 

research OR analys*s )) 

TITLE-ABS-KEY("life stor?" OR "women* stor?" ) 

ALL(emic OR etic OR hermeneutic? OR heuristic? 

OR semiotic? ) OR TITLE-ABS(data W/1 saturat? ) 

OR TITLE-ABS("participant observ?") 

TITLE-ABS-KEY("social construct?" OR 

(postmodern? OR post-structural? ) OR ("post 

structural?" OR poststructural? ) OR "post modern?" 

OR post-modern? OR feminis? OR interpret? ) 
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TITLE-ABS-KEY("action research" OR 

"cooperative inquir?" OR "co operative inquir?" OR 

"co-operative inquir?" ) 

TITLE-ABS-KEY(humanistic OR existential OR 

experiential OR paradigm? ) 

TITLE-ABS(field W/1 (study OR studies OR 

research )) 

TITLE-ABS("human science") 

TITLE-ABS("biographical method") 

ALL("theoretical sampl?") 

ALL((purpos? W/4 sampl? ) OR (focus W/1 group? 

)) 

TITLE-ABS-KEY(account OR accounts OR 

unstructured OR openended OR "open ended" OR 

text? OR narrative? ) 

TITLE-ABS-KEY("life world" OR life-world OR 

"conversation analys*s" OR "personal experience?" 

OR "theoretical saturation" ) 

TITLE-ABS-KEY((lived OR life ) W/1 experience? ) 

TITLE-ABS-KEY("cluster sampl?") 

ALL("observational method?") 

ALL("content analysis") 

ALL(constant W/1 (comparative OR comparison )) 

TITLE-ABS((discourse? OR discurs? ) W/3 analys*s 

) 

ALL("narrative analys*s") 

TITLE-ABS(heidegger?) 

TITLE-ABS(colaizzi?) 

TITLE-ABS(spiegelberg?) 

TITLE-ABS(van W/1 manen? ) 

TITLE-ABS(van W/1 kaam? ) 

TITLE-ABS(merleau W/1 ponty? ) 

TITLE-ABS(husserl?) 

TITLE-ABS(foucault?) 

TITLE-ABS(corbin? W/2 strauss? ) 

TITLE-ABS(glaser?) 

#10 OR #11 OR #12 OR #13 OR #14 OR #15 OR 

#16 OR #17 OR #18 OR #19 OR #20 OR #21 OR 

#22 OR #23 OR #24 OR #25 OR #26 OR #27 OR 

#28 OR #29 OR #30 OR #31 OR #32 OR #33 OR 

#34 OR #35 OR #36 OR #37 OR #38 OR #39 OR 

#40 OR #41 OR #42 OR #43 OR #44 OR #45 OR 

#46 OR #47 OR #48 OR #49 

#9 AND #50 

"Limit 51 to" ("english language" AND "yr="2002 -

Current"" ) 



Ph.D. Thesis - M. Pahwa; McMaster University – Health Policy 

 

172 
 

 

INDEXTERMS("Attitude to Health") 

INDEXTERMS("Health Knowledge, Attitudes, 

Practice") 

INDEXTERMS("Patient Participation") 

INDEXTERMS("Patient Preference") 

INDEXTERMS("Attitude of Health Personnel") 

INDEXTERMS("Professional-Patient Relations") 

INDEXTERMS("Physician-Patient Relations") 

INDEXTERMS("Choice Behavior") 

TITLE(choice OR choices OR value* OR valuation* 

OR knowledg* ) 

TITLE-ABS-KEY(preference* OR expectation* OR 

attitude* OR acceptab* OR "point of view" ) 

TITLE-ABS-KEY((clinician* OR doctor* OR 

(health* W/2 worker* ) OR patient*1 OR personal 

OR physician* OR practitioner* OR professional*1 

OR provider* OR user*1 OR women OR men ) W/2 

(participation OR perspective* OR perception* OR 

misperception* OR perceiv* OR view* OR 

understand* OR misunderstand* OR value*1 OR 

knowledg* )) 

TITLE-ABS-KEY("health perception*") 

INDEXTERMS("Decision Making") 

TITLE(clinician* OR doctor* OR (health* W/2 

worker* ) OR patient*1 OR personal OR physician* 

OR practitioner* OR professional*1 OR provider* 

OR user*1 OR women OR men ) 

#22 AND #23 

TITLE(decision* AND mak* ) 

TITLE-ABS-KEY("decision mak*" OR "decisions 

mak*" ) 

#25 OR #26 

TITLE-ABS-KEY(clinician* OR doctor* OR 

(health* W/2 worker* ) OR patient*1 OR personal 

OR physician* OR practitioner* OR professional*1 

OR provider* OR user*1 OR women OR men ) 

#27 AND #28 

TITLE-ABS-KEY("discrete choice*" OR "decision 

board*" OR "decision analy*" OR decision-support 

OR "decision tool*" OR "decision aid*" OR "latent 

class*" OR "decision* conflict*" OR "decision* 

regret*" ) 

INDEXTERMS("Decision Support Techniques") 

TITLE(health AND utilit* ) 
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TITLE-ABS-KEY(gamble* OR "prospect theory" 

OR "health utilit*" OR "utility value*" OR "utility 

score*" OR "utility estimate*" OR "health state" OR 

"feeling thermometer*" OR "best-worst scaling" OR 

"time trade-off" OR TTO OR "probability trade-off" 

) 

TITLE-ABS-KEY("preference based" OR 

"preference score*" OR "preference elicitation" OR 

multiattribute OR "multi attribute" ) 

#10 OR #11 OR #12 OR #13 OR #14 OR #15 OR 

#16 OR #17 OR #18 OR #19 OR #20 OR #21 ,24,29-

34  

#9 AND #35 

"limit 36 to" ("english language" AND "yr="2002 -

Current""  

) 

SSCI LOOK UP SAVED SEARCH 

 

18 TS=interview* 

19 TS=(theme*) 

20 TS=(thematic analysis) 

21 TS=qualitative 

22 TS=nursing research methodology 

23 TS=questionnaire 

24 TS=(ethnograph*) 

25 TS= (ethnonursing) 

26 TS=(ethnological research) 

27 TS=(phenomenol*) 

28 TS=(grounded theor*) OR TS=(grounded stud*) 

OR TS=(grounded research) OR 

TS=(grounded analys?s) 

29 TS=(life stor*) OR TS=(women's stor*) 

30 TS=(emic) OR TS=(etic) OR TS=(hermeneutic) 

OR TS=(heuristic) OR TS=(semiotic) 

OR TS=(data saturat*) OR TS=(participant observ*) 

31 TS=(social construct*) OR TS=(postmodern*) 

OR TS=(post structural*) OR 

TS=(feminis*) OR TS=(interpret*) 

32 TS=(action research) OR TS=(co-operative 

inquir*) 

33 TS=(humanistic) OR TS=(existential) OR 

TS=(experiential) OR TS=(paradigm*) 

34 TS=(field stud*) OR TS=(field research) 

35 TS=(human science) 

36 TS=(biographical method*) 

37 TS=(theoretical sampl*) 
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38 TS=(purposive sampl*) 

39 TS=(open-ended account*) OR TS=(unstructured 

account) OR TS=(narrative*) OR 

TS=(text*) 

40 TS=(life world) OR TS=(conversation analys?s) 

OR TS=(theoretical saturation) 

41 TS=(lived experience*) OR TS=(life experience*) 

42 TS=(cluster sampl*) 

43 TS=observational method* 

44 TS=(content analysis) 

45 TS=(constant comparative) 

46 TS=(discourse analys?s) or TS =(discurs* 

analys?s) 

47 TS=(narrative analys?s) 

48 TS=(heidegger*) 

49 TS=(colaizzi*) 

50 TS=(spiegelberg*) 

51 TS=(van manen*) 

52 TS=(van kaam*) 

53 TS=(merleau ponty*) 

54 TS=(husserl*) 

55 TS=(foucault*) 

56 TS=(corbin*) 

57 TS=(strauss*) 

58 TS=(glaser*) 

59 #18 OR #19 OR #20 OR #21 OR #22 OR #23 OR 

#24 OR #25 OR #26 OR #27 OR #28 OR #29 OR 

#30 OR #31 OR #32 OR #33 OR #34 OR #35 OR 

#36 OR #37 OR #38 OR #39 OR #40 OR #41 OR 

#42 OR #43 OR #44 OR #45 OR #46 OR #47 OR 

#48 OR #49 OR #50 OR #51 OR #52 OR #53 OR 

#54 OR #55 OR #56 OR #57 OR #58 

60 #17 AND #59 

 

 

Appendix 2. Study eligibility criteria 

Criterion Include if… Exclude if… 
Study 

design 

Qualitative 

 

Quantitative 

 

Mixed methods (qualitative and/or 

quantitative portion(s)) 

Single clinical case study 

 

Modelling study 

 

Systematic review 
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Population Patients from any clinical practice 

(e.g., family medicine, oncology, 

etc.) 

 

General public 

 

People at high risk of being 

diagnosed with lung cancer or special 

populations of interest for lung 

cancer screening, e.g., African 

Americans, Indigenous, low income, 

women, etc.  

Clinicians 

 

Policymakers 

 

Scientists 

 

Occupational populations 

Perspectives Knowledge, attitudes, beliefs, 

perceptions, values, opinions, 

judgments, and preferences 

Test of knowledge of the benefits and 

harms of lung cancer screening with 

LDCT 

 

Evaluation of an intervention to 

increase participation in lung cancer 

screening with LDCT 

 

Evaluation of an intervention to 

improve (shared) decision making 

about lung cancer screening with 

LDCT 

Benefits 

and harms 

Open-ended questions about benefits 

and/or harms 

 

Specific benefits and/or harms 

 

Relationship between benefits and 

harms 

 

Benefits and harms may be identified 

from eligible studies, or they could be 

known benefits and harms such as 

reduced lung cancer mortality and 

morbidity; prolonged survival from 

lung cancer; economic cost-savings 

to health systems or workers’ 

compensation systems; financial 

costs to individuals; psychological 

effects (e.g., distress or relief with 

screening results or the screening 

process, etc.); physical effects (e.g., 

radiation effects, invasive follow-up 

testing, etc.) 

Barriers to lung cancer screening  

 

Enablers/facilitators of lung cancer 

screening 

 

Decision-making about lung cancer 

screening 

 

Lung cancer screening behaviour 
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Lung cancer 

screening 

Screening for lung cancer with low-

dose chest computed tomography 

 

Population-based lung cancer 

screening programs or pilot studies 

using low-dose chest computed 

tomography 

 

Clinical trials of lung cancer 

screening using low-dose chest 

computed tomography 

Screening for lung cancer with x-ray, 

biological or respiratory samples, or 

based on patient symptoms 

 

Screening for lung cancer in 

occupational populations using any 

screening method 

 

Opportunistic screening, i.e., screening 

for lung cancer outside of a population-

based screening program, pilot study, 

or a clinical trial, with any screening 

method 

 

Appendix 3. Interrater reliability  

Reviewer 1 Reviewer 2 Cohen’s 

Kappa 

Percentage 

agreement 

Title and abstract screening 
MP AC 0.46 97.8 

MP MC 0.10 88.7 

MP KS 0.66 98.2 

Full text screening 
MP AC 0.62 87.0 

MP MC 0.61 81.2 

MP KS 0.44 74.5 

 

Appendix 4. Data extraction form for quantitative studies 

Categ
ory1 

Stu
dy 
ID 

Aut
hor 
and 
Yea
r 

Outc
ome 

Group 1 Group 2 Betwe
en-
group 
statist
ical 
test, 
result
, and 
p 
value 

    Descri
ption 

N Stati
stic 

Res
ult 

Descri
ption 

N Stati
stic 

Res
ult 

 

             
1Categories determined deductively and inductively based on outcomes of relevance for this 

review: Health protection, Early detection, Mortality reduction, Reassurance, Information about 

health, Health monitoring, Follow-up investigation, Fear of screening results, Fear of lung 

cancer, Fear of lung cancer treatment, Radiation exposure, Physical discomfort, Pain, False 

positives, Biopsy, Financial costs, Time off work, Travel time, Waiting for screening result, 
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Benefits versus harms, Fear of CT scan, Convenience, Accuracy, Overdiagnosis, Incidental 

findings, Stigma, Benefits (overall), Harms (overall), Early treatment, Improved survival, 

Distrust, Efficacy, Overtreatment 

Appendix 5. Detailed analytic framework 

Category Sub-category Included 
outcomes 
from 
quantitative 
and 
qualitative 
studies 

Quantitative 
outcome 
measurement 

Included codes from qualitative 
studies 

1. Overall 

perspectives 

1.1 Favourable 

perspectives 

Benefits 

(overall) 

Odds ratio, 

mean 

 

  Harms 

(overall) 

Odds ratio, 

mean 

 

  Benefits 

versus harms 

Mean, % Benefits versus harms; Desire to 

be informed; Fear vs early 

diagnosis; Discordance between 

patient and expert valuations 

  Acceptability NA Acceptability; Overall perspective 

 1.2 Concerns 

about efficacy 

Efficacy % Efficacy; Skepticism 

 1.3 Eligibility Eligibility NA Eligibility criteria 

2. Physical 

benefits 

2.1 Valuing 

early detection 

Early 

detection 

Mean, %, 

median, beta 

coefficient, 

odds ratio 

Early detection; Identification of 

nodules seen as early detection of 

cancer 

  Mortality 

reduction 

%, mean, 

median 

Mortality reduction 

  Early 

treatment 

Odds ratio Reduced likelihood of needing 

cancer treatment 

  Improved 

survival 

Odds ratio  

 2.2 Influence 

on smoking 

behaviour 

Motivation to 

quit smoking 

NA Motivation to quit smoking 
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  Self-reflection 

about 

smoking 

NA Self-reflection about smoking; 

Smoking; Belief of lack of 

personal harm from smoking; 

  Smoking 

futility vs 

screening 

ease 

NA Smoking futility vs screening ease 

3. 

Psychological 

benefits 

3.1 Desire for 

lung health 

information 

Information 

about health 

% Ability of LCS to quantify and 

measure risks and harms; 

Information about lung health; 

Emotions; Informational benefits; 

Informational harms; Lung 

damage shown by screening 

  Health 

monitoring 

%  

  Health 

protection 

Mean Protection offered by screening 

  Autonomy 

and agency 

NA Autonomous decision making 

 3.2 

Reassurance 

about lung 

health 

Reassurance %, mean, 

median 

Reassurance 

 3.3 Reduction 

of uncertainty 

Tolerance of 

inherent 

uncertainty 

NA Reduction of uncertainty; 

Evidentiary uncertainty; Be 

proactive; Confusion; Rely on 

doctor's recommendation; 

Statistical (imprecision) 

uncertainty; Comfort with 

statistical uncertainty; discomfort 

with statistical uncertainty; 

Stochastic (random) uncertainty; 

Uncertainty as an attribute of 

expected health states in LCS; 

Risk assessment and tolerance for 

uncertainty; Uncertainty vs 

knowing 

 3.4 

Preparation 

before death 

Preparing 

family and 

personal 

NA Preparation before death 
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affairs before 

death 

4. Physical 

harms 

4.1 Need for 

accuracy 

False 

positives 

Mean, N, %, 

median, range, 

odds ratio 

False positives 

  False 

negatives 

NA False negatives 

  Incidental 

findings 

%, Mean Incidental findings 

  Follow-up 

investigation 

Mean, range, % Follow-up investigation 

  Biopsy %, mean Biopsy 

  Overdiagnosis %, mean, 

median, range, 

odds ratio 

Overdiagnosis 

  Overtreatment % Overtreatment 

  Accuracy %, mean Screening accuracy 

 4.2 Concerns 

about radiation 

exposure 

Radiation 

exposure 

%, mean, 

median, range, 

odds ratio 

Radiation exposure 

 4.3 Worries 

about 

discomfort or 

pain during 

screening 

Physical 

discomfort 

%, mean Pain or discomfort 

  Pain %, mean Pain or discomfort 

5. 

Psychological 

harms 

5.1 Fear of 

screening 

result 

Fear of lung 

cancer 

Mean, % Avoidance; Fear of lung cancer; 

Risk of lung cancer diagnosis 

  Fear of 

screening 

results 

Mean, %, 

median 

Concerns about screening results; 

Fear of screening results; Anxiety 

associated with indeterminate 

nodules 

  Fear of lung 

cancer 

treatment 

% Fear of treatment 
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 5.2 Fear and 

anxiety 

associated 

with screening 

protocol 

Waiting for 

screening 

result 

% Waiting for screening and follow-

up results 

  Fear of CT 

scan 

% LDCT scan procedure 

 5.3 Feelings of 

stigma 

Stigma Mean, % Reinforced cognitive biases about 

lung cancer risk; Stigma; 

Supportive language 

 5.4 Shame, 

self-blame, 

and futility 

Shame, self-

blame, and 

futility 

NA Shame, self-blame, and futility; 

Too late for smoking damage and 

older age 

 5.5 Feelings of 

distrust 

Distrust % Trust or distrust 

 5.6 Feelings of 

fatigue 

Fatigue with 

smoking 

information 

NA Fatigue with smoking information 

6. Financial 

and 

opportunity 

costs 

6.1 Screening 

important but 

unaffordable 

Financial 

costs 

%, mean Financial costs 

 6.2 Screening 

important but 

inaccessible 

Time off work %, median Practicalities; Logistical concerns; 

Time off work 

  Travel time %, median Transportation 

  Convenience % Convenience 

 6.3 Screening 

important but 

burdensome 

Burden NA Burden; Screening frequency 
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Appendix 6. PRISMA 2020 reporting checklist161 

Section and 
Topic  

Item 
# Checklist item  Location where item is reported  

TITLE   

Title  1 Identify the report as a 

systematic review. 

Title 

ABSTRACT   

Abstract  2 See the PRISMA 2020 for 

Abstracts checklist. 

Abstract 

INTRODUCTION   

Rationale  3 Describe the rationale for 

the review in the context of 

existing knowledge. 

Introduction 

Objectives  4 Provide an explicit statement 

of the objective(s) or 

question(s) the review 

addresses. 

Introduction 

METHODS   

Eligibility 

criteria  

5 Specify the inclusion and 

exclusion criteria for the 

review and how studies were 

grouped for the syntheses. 

Study eligibility; Appendix 2; Data 

analysis and synthesis 

Information 

sources  

6 Specify all databases, 

registers, websites, 

organisations, reference lists 

and other sources searched 

or consulted to identify 

studies. Specify the date 

when each source was last 

searched or consulted. 

Search strategy; Appendix 1 

Search 

strategy 

7 Present the full search 

strategies for all databases, 

registers, and websites, 

including any filters and 

limits used. 

Appendix 1 

Selection 

process 

8 Specify the methods used to 

decide whether a study met 

the inclusion criteria of the 

Study eligibility 
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Section and 
Topic  

Item 
# Checklist item  Location where item is reported  

review, including how many 

reviewers screened each 

record and each report 

retrieved, whether they 

worked independently, and if 

applicable, details of 

automation tools used in the 

process. 

Data 

collection 

process  

9 Specify the methods used to 

collect data from reports, 

including how many 

reviewers collected data 

from each report, whether 

they worked independently, 

any processes for obtaining 

or confirming data from 

study investigators, and if 

applicable, details of 

automation tools used in the 

process. 

Data extraction 

Data items  10a List and define all outcomes 

for which data were sought. 

Specify whether all results 

that were compatible with 

each outcome domain in 

each study were sought (e.g. 

for all measures, time points, 

analyses), and if not, the 

methods used to decide 

which results to collect. 

Data extraction; data analysis and 

synthesis 

10b List and define all other 

variables for which data 

were sought (e.g. participant 

and intervention 

characteristics, funding 

sources). Describe any 

assumptions made about any 

missing or unclear 

information. 

Data extraction; data analysis and 

synthesis 
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Section and 
Topic  

Item 
# Checklist item  Location where item is reported  

Study risk of 

bias 

assessment 

11 Specify the methods used to 

assess risk of bias in the 

included studies, including 

details of the tool(s) used, 

how many reviewers 

assessed each study and 

whether they worked 

independently, and if 

applicable, details of 

automation tools used in the 

process. 

Quality assessment 

Effect 

measures  

12 Specify for each outcome 

the effect measure(s) (e.g. 

risk ratio, mean difference) 

used in the synthesis or 

presentation of results. 

Data analysis and synthesis 

Synthesis 

methods 

13a Describe the processes used 

to decide which studies were 

eligible for each synthesis 

(e.g. tabulating the study 

intervention characteristics 

and comparing against the 

planned groups for each 

synthesis (item #5)). 

Data analysis and synthesis 

13b Describe any methods 

required to prepare the data 

for presentation or synthesis, 

such as handling of missing 

summary statistics, or data 

conversions. 

Data analysis and synthesis 

13c Describe any methods used 

to tabulate or visually 

display results of individual 

studies and syntheses. 

Not applicable 

13d Describe any methods used 

to synthesize results and 

provide a rationale for the 

choice(s). If meta-analysis 

was performed, describe the 

model(s), method(s) to 

identify the presence and 

Data analysis and synthesis 
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Section and 
Topic  

Item 
# Checklist item  Location where item is reported  

extent of statistical 

heterogeneity, and software 

package(s) used. 

13e Describe any methods used 

to explore possible causes of 

heterogeneity among study 

results (e.g. subgroup 

analysis, meta-regression). 

Not applicable 

13f Describe any sensitivity 

analyses conducted to assess 

robustness of the 

synthesized results. 

Not applicable 

Reporting 

bias 

assessment 

14 Describe any methods used 

to assess risk of bias due to 

missing results in a synthesis 

(arising from reporting 

biases). 

Not applicable 

Certainty 

assessment 

15 Describe any methods used 

to assess certainty (or 

confidence) in the body of 

evidence for an outcome. 

Quality assessment 

RESULTS   

Study 

selection  

16a Describe the results of the 

search and selection process, 

from the number of records 

identified in the search to the 

number of studies included 

in the review, ideally using a 

flow diagram. 

Figure 3 

16b Cite studies that might 

appear to meet the inclusion 

criteria, but which were 

excluded, and explain why 

they were excluded. 

 

Study 

characteristics  

17 Cite each included study and 

present its characteristics. 

Table 2 
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Section and 
Topic  

Item 
# Checklist item  Location where item is reported  

Risk of bias 

in studies  

18 Present assessments of risk 

of bias for each included 

study. 

Table 7 

Results of 

individual 

studies  

19 For all outcomes, present, 

for each study: (a) summary 

statistics for each group 

(where appropriate) and (b) 

an effect estimate and its 

precision (e.g. 

confidence/credible 

interval), ideally using 

structured tables or plots. 

Not applicable 

Results of 

syntheses 

20a For each synthesis, briefly 

summarise the 

characteristics and risk of 

bias among contributing 

studies. 

Results sections 1-6 and Table 7 

20b Present results of all 

statistical syntheses 

conducted. If meta-analysis 

was done, present for each 

the summary estimate and 

its precision (e.g. 

confidence/credible interval) 

and measures of statistical 

heterogeneity. If comparing 

groups, describe the 

direction of the effect. 

Not applicable 

20c Present results of all 

investigations of possible 

causes of heterogeneity 

among study results. 

Not applicable 

20d Present results of all 

sensitivity analyses 

conducted to assess the 

robustness of the 

synthesized results. 

Not applicable 

Reporting 

biases 

21 Present assessments of risk 

of bias due to missing results 

(arising from reporting 

Not applicable 
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Section and 
Topic  

Item 
# Checklist item  Location where item is reported  

biases) for each synthesis 

assessed. 

Certainty of 

evidence  

22 Present assessments of 

certainty (or confidence) in 

the body of evidence for 

each outcome assessed. 

Not applicable 

DISCUSSION   

Discussion  23a Provide a general 

interpretation of the results 

in the context of other 

evidence. 

Discussion 

23b Discuss any limitations of 

the evidence included in the 

review. 

Discussion 

23c Discuss any limitations of 

the review processes used. 

Discussion 

23d Discuss implications of the 

results for practice, policy, 

and future research. 

Discussion 

OTHER INFORMATION  

Registration 

and protocol 

24a Provide registration 

information for the review, 

including register name and 

registration number, or state 

that the review was not 

registered. 

Reporting 

24b Indicate where the review 

protocol can be accessed, or 

state that a protocol was not 

prepared. 

Reporting 

24c Describe and explain any 

amendments to information 

provided at registration or in 

the protocol. 

Reporting 

Support 25 Describe sources of financial 

or non-financial support for 

the review, and the role of 

Funding 
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Section and 
Topic  

Item 
# Checklist item  Location where item is reported  

the funders or sponsors in 

the review. 

Competing 

interests 

26 Declare any competing 

interests of review authors. 

Competing interests 

Availability 

of data, code, 

and other 

materials 

27 Report which of the 

following are publicly 

available and where they can 

be found: template data 

collection forms; data 

extracted from included 

studies; data used for all 

analyses; analytic code; any 

other materials used in the 

review. 

Appendices 4 and 5 
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Appendix 7. Standards for Reporting Qualitative Research (SRQR) 

No. Topic Item Location 
 Title and abstract  
S1 Title Concise description of the nature and topic of the study 

identifying the study as qualitative or indicating the 

approach (e.g., ethnography, grounded theory) or data 

collection methods (e.g., interview, focus group) is 

recommended 

Title 

S2 Abstract Summary of key elements of the study using the 

abstract format of the intended publication; typically 

includes background, purpose, methods, results, and 

conclusions 

Abstract 

 Introduction  
S3 Problem 

formulation 

Description and significance of the 

problem/phenomenon studied; review of relevant 

theory and empirical work; problem statement 

Introduction 

S4 Purpose or 

research 

question 

Purpose of the study and specific objectives or 

questions 

Introduction 

 Methods  
S5 Qualitative 

approach and 

research 

paradigm 

Qualitative approach (e.g., ethnography, grounded 

theory, case study, phenomenology, narrative research) 

and guiding theory if appropriate; identifying the 

research paradigm (e.g., postpositivist, 

constructivist/interpretivist) is also recommended; 

rationaleb 

Theoretical 

framework 

and 

methodology 

S6 Researcher 

characteristics 

and reflexivity 

Researchers’ characteristics that may influence the 

research, including personal attributes, 

qualifications/experience, relationship with 

participants, assumptions, and/or presuppositions; 

potential or actual interaction between researchers’ 

characteristics and the research questions, approach, 

methods, results, and/or transferability 

Theoretical 

framework 

and 

methodology 

S7 Context Setting/site and salient contextual factors; rationaleb Sampling 

and 

recruitment 

S8 Sampling 

strategy 

How and why research participants, documents, or 

events were selected; criteria for deciding when no 

further sampling was necessary (e.g., sampling 

saturation); rationaleb 

Sampling 

and 

recruitment 

S9 Ethical issues 

pertaining to 

human 

subjects 

Documentation of approval by an appropriate ethics 

review bard and participant consent, or explanation for 

lack thereof; other confidentiality and data security 

issues 

Ethics 

approval 

S10 Data collection 

methods 

Types of data collected; details of data collection 

procedures including (as appropriate) start and stop 

Data 

collection 
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dates of data collection and analysis, iterative process, 

triangulation of sources/methods, and modification of 

procedures in response to evolving study findings; 

rationaleb 

S11 Data collection 

instruments 

and 

technologies 

Description of instruments (e.g., interview guides, 

questionnaires) and devices (e.g., audio recorders) used 

for data collection; if/how the instrument(s) changed 

over the course of the study 

Data 

collection 

S12 Units of study Number and relevant characteristics of participants, 

documents, or events included in the study; level of 

participation (could be reported in results) 

Participants 

S13 Data 

processing 

Methods for processing data prior to and during 

analysis, including transcription, data entry, data 

management and security, verification of data integrity, 

data coding, and anonymization/deidentification of 

excerpts 

Data 

analysis 

S14 Data analysis Process by which inferences, themes, etc., were 

identified and developed, including the researchers 

involved in data analysis; usually references a specific 

paradigm or approach; rationaleb 

Data 

analysis 

S15 Techniques to 

enhance 

trustworthiness 

Techniques to enhance trustworthiness and credibility 

of data analysis (e.g., member checking, audit trail, 

triangulation); rationaleb 

Rigor 

 Results/findings  
S16 Synthesis and 

interpretation 

Main findings (e.g., interpretations, inferences, and 

themes); might include development of a theory or 

model, or integration with prior research or theory 

Results 

S17 Links to 

empirical data 

Evidence (e.g., quotes, field notes, text excerpts, 

photographs) to substantiate analytic findings 

Results 

 Discussion  
S18 Integration 

with prior 

work, 

implications, 

transferability, 

and 

contribution(s) 

to the field 

Short summary of main findings; explanation of how 

findings and conclusions connect to, support, elaborate 

on, or challenge conclusions of earlier scholarship; 

discussion of scope of application/generalizability; 

identification of unique contribution(s) to scholarship 

in a discipline or field 

Discussion 

S19 Limitations Trustworthiness and limitations of findings Discussion 

 Other  
S20 Conflicts of 

interest 

Potential sources of influence or perceived influence on 

study conduct and conclusions; how these were 

managed 

Competing 

interests 

S21 Funding Sources of funding and other support; role of funders in 

data collection, interpretation, and reporting 

Funding 
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aThe authors created the SRQR by searching the literature to identify guidelines, reporting 

standards, and critical appraisal criteria for qualitative research; reviewing reference lists of 

retrieved sources; and contacting experts to gain feedback. The SRQR aims to improve the 

transparency of all aspects of qualitative research by providing clear standards for reporting 

qualitative research. 

bThe rationale should briefly discuss the justification for choosing that theory, approach, method, 

or technique rather than other options available, the assumptions and limitations implicit in those 

choices, and how those choices influence study conclusions and transferability. As appropriate, 

the rationale for several items might be discussed together.
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Appendix 8. Semi-structured interview guide 

 

Your knowledge and experience of lung cancer and lung cancer screening 

1. How did you find out about the study and what made you interested in participating?  

 

2. Have you ever been diagnosed with lung cancer? 

 

3. Have you ever participated in lung cancer screening yourself? For example, has your 

doctor sent you to get a CT scan of your lungs? 

 

General 

4. When I talk about “ethics”, I mean the moral principles or values that we should use to 

make decisions about health care, or in this case, about lung cancer screening. What do 

you think are the ethical issues of lung cancer screening? In other words, what aspects of 

lung cancer screening do you think are moral challenges? Why?  

 

Benefits and harms 

5. What do you think is the purpose of lung cancer screening?  

 

6. What do you think are the benefits of lung cancer screening?   

 

7. What do you think are the harms of lung cancer screening?  

 

8. How do you feel about participating in a lung cancer screening program if there was a 

small chance that you might personally benefit from screening? For instance, would you 

be willing to participate if there was a small chance that screening would correctly find 

lung cancer? 

 

9. How do you feel about participating in a lung cancer screening program if you might be 

personally harmed from screening? For instance, would you be willing to participate in 

screening if there was a chance of receiving a positive result that turned out to be wrong 

or false, because you didn’t really have lung cancer?   

 

10. How do you feel about participating in a lung cancer screening program if there was a 

small chance of personal benefit and a greater chance of personally experiencing harm? 

 

11. Do you think that your participation in lung cancer screening is an action that could 

benefit you or society? Or both? Why? 
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Eligibility 

12. How do you feel about providing your primary care provider with information about your 

smoking history and age to help decide if you may benefit from lung cancer screening? 

 

13. Combining information about your smoking history, age, race, education, body mass 

index, personal and family history of cancer, and history of diagnosis with chronic 

obstructive pulmonary disease can help estimate your risk of being diagnosed with lung 

cancer. Would you be concerned about providing any of this information to a health care 

provider to help make a lung cancer screening decision? If yes, what about this 

information or process concerns you?  

 

14. We know that smoking puts people at greater risk of getting lung cancer. Should we 

prioritize screening people who are current smokers? Former smokers? Never smokers?  

What did you think about when making this decision? For example, sometimes people 

think about how many smokers might need to be screened, or about how long a person 

may have smoked for, or how many cigarettes a day they have smoked on average. 

 

15. We know that asbestos and other workplace exposures put people at greater risk of lung 

cancer. Should we prioritize screening for people who are or were exposed to asbestos? 

What do you think about when making this decision? For example, sometimes people 

think about how many workers might need to be screened, how long a person may have 

been exposed to asbestos, or how much asbestos they were exposed to, and even the 

employer’s responsibilities to protect workers from asbestos exposure. 

 

16. Imagine that you’re a policymaker and you have 100 spots for screening, and you have 

100 people who are smokers and 100 people who are exposed to asbestos. When thinking 

about smoking and asbestos, what are you thinking about? How would you make a 

decision about prioritizing which individuals should be screened? What would your 

options be? What options would you consider/not consider? What other information 

would you want to know about these people before deciding who should be screened? 

 

17. If there wasn’t a limited number of spots, or you could create more spots for screening, 

who would you want to be screened, and why? 

 

Decision-making: Informed choice, consent, shared decision-making, and autonomy 

18. Have you ever been offered screening for lung cancer? Did you decide to participate? 

 

19. How did you make that decision? What things did you consider? What mattered to you, 

and why? 
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20. What information did you or would you need to help decide whether to be screened for 

lung cancer?  

 

21. Were there any challenges with how this information was presented to you? Was there 

any information you wanted to help with this decision that you weren’t able to access? 

 

22. Aside from information, what factors might affect your decision about whether to be 

screened for lung cancer? 

 

23. Some people who are screened for lung cancer receive a positive result for lung cancer 

even though their lung cancer wouldn’t go on to cause any symptoms or problems. This 

is called overdiagnosis, and it’s one of the possible harms of lung cancer screening. If you 

knew that you might get overdiagnosed from lung cancer screening, would you 

participate anyway? Is it acceptable to you to participate in screening where there is some 

possibility of overdiagnosis or other harms? How would you feel about being 

overdiagnosed or experiencing some other harm? 

 

24. Most people who are screened for lung cancer receive a negative result. If you knew that 

you would most likely get a negative result- that means you don't have lung cancer- 

would you decide to participate anyway? Is it acceptable to you to participate in 

screening where it is most likely that you will receive a negative result? How would you 

feel about receiving a negative result?  

 

25. People who participate in lung cancer screening who are current smokers can receive 

information and support about how to stop smoking. Is it acceptable to you to participate 

in screening to receive this benefit?  

 

26. Would you want to know your risk of being diagnosed with lung cancer even if you were 

not eligible for lung cancer screening according to the Canadian lung cancer screening 

guidelines? What would you do with knowledge of your lung cancer risk? Would 

knowledge of your lung cancer risk change your behaviours in any way to reduce your 

lung cancer risk? 

 

27. Making a decision about whether to be screened for lung cancer is challenging because of 

the complicated information about lung cancer screening benefits and harms. Is it 

important that family doctors provide benefits and harms information to patients so that 

patients can make a screening decision based on this information? Is it important for 

family doctors to be equal decision-makers along with patients? 

 

28. Do you feel pressures to be screened for cancer by your family doctor? Do you think that 

there is pressure among society to be screened for cancer? If so, does this pressure impact 

your ability to make a decision about whether to be screened for lung cancer?   
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Equity and stigmatization 

29. Some groups have high rates of lung cancer and low participation in lung cancer 

screening. Should we prioritize these groups for screening? Why or why not? What 

principles or considerations do you think we should use to make this decision? 

 

30. Some people hesitate to be screened for lung cancer because they were or are a smoker. 

Some people whose lung cancers have been detected by screening – and whose lives 

were saved because of lung cancer screening - face backlash from society because they 

were smokers. Do you think that lung cancer screening carries stigma? Why or why not? 

Should something be done to reduce the stigma related to lung cancer screening? If so, 

what can be done? 

 

Social values and resource allocation 

31. In Canada, we have a limited amount of money to dedicate to the health care system and 

often have to make difficult decisions about what to fund. What principles or 

considerations should decision-makers use to decide whether to fund lung cancer 

screening?  

 

32. Do you think that lung cancer screening is important for preventing lung cancer? What do 

you think about other ways to prevent lung cancer, such as reducing air pollution levels 

or asbestos exposure? Is lung cancer screening more or less important than other 

prevention options? 

 

Final remarks 

33. Is there anything else that concerns you about lung cancer screening? What excites you 

about this technology? What concerns you about this technology? 

 

34. What would an unethical lung cancer screening program look like in the Canadian 

context? What should we definitely avoid? 

 

35. Are there any other comments or feedback that you may like to share before we conclude 

the interview? 
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Appendix 9. Semi-structured interview guide 

Concept Question 
Knowledge 

and experience 

of lung cancer 

screening 

How did you become engaged in lung cancer screening research? 

What interests you the most about lung cancer screening? 

General What do you think are the ethical issues associated with lung cancer 

screening? In other words, can you think of an aspect of lung cancer 

screening that might be a moral challenge? Why? 

How are these ethical issues being addressed by you, your community of 

practice, or in your discipline? 

Do you think of lung cancer screening as a health care intervention for 

individuals or public health intervention for society, or both? Why? 

Benefits and 

harms 

What do you think are the benefits of lung cancer screening? 

What do you think are the harms of lung cancer screening? 

Do you think that the benefits of lung cancer screening outweigh its harms? 

Why or why not? 

How can the harms of lung cancer screening for individuals be negotiated 

with the benefits of lung cancer screening for society? 

What strategies do you think can be used to optimize the benefit and harm 

relationship (i.e., to maximize benefit and minimize harm)? 

Eligibility In 2016 the Canadian Task Force on Preventive Health Care published a 

guideline for lung cancer screening, which uses age and smoking history to 

help determine an individual’s eligibility for lung cancer screening. These 

two criteria have been widely used in trials and studies of lung cancer 

screening. In some jurisdictions an alternate or additional approach is risk 

prediction modeling. Risk prediction models account for age, smoking 

history, and other personal and health variables to identify individuals more 

accurately at high risk of being diagnosed with lung cancer.  

a. What are the opportunities and challenges of each approach (age and 

smoking, and risk prediction modeling)?  

b. Specifically, what do you think might be the ethical issues that arise 

in each approach? Consider potential ethical issues such as benefits 

and harms, and the ethics of placing people into categories of low and 

high risk for lung cancer. 

How can a lung cancer screening program effectively identify all individuals 

at high risk of being diagnosed with lung cancer, and invite them to be 

screened? Alternatively, how can a lung cancer screening program 

effectively identify all individuals who are at low risk of being diagnosed 

with lung cancer, and ensure that they are not invited to screening? 

Should we prioritize screening people who are current smokers? Former 

smokers? Never smokers? What did you think about when making this 

decision? 

We know that asbestos and other workplace exposures put people at greater 

risk of lung cancer. Should we prioritize screening for people who are or 

were exposed to asbestos? What about people who are or were exposed to 
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other workplace exposures that increase the risk of lung cancer, like diesel 

engine exhaust? What do you think about when making this decision? 

Decision-

making: 

Informed 

choice, 

consent, shared 

decision-

making, and 

autonomy 

Making a decision about whether to be screened for lung cancer is 

challenging because of the risk scoring that may be involved, complicated 

information about lung cancer screening benefits and harms, and a 

potentially lengthy screening pathway that could involve a false positive 

result, for instance. When you think about an individual person who has been 

invited to lung cancer screening and who is trying to make a decision about 

lung cancer screening, what would you want the person to understand, and 

why? 

What do you consider to be an informed choice? How do you know if 

patients are adequately informed and making a free choice? 

What can health care providers or health policy makers do to help patients 

understand the benefits and harms of lung cancer screening and make an 

informed choice?  

Equity and 

stigmatization 

Certain populations in Canada have higher lung cancer incidence and 

mortality, and lowered survival, than other groups. Often these groups also 

have low participation in lung cancer screening. In Canada, these groups 

include certain First Nations, Inuit, and Métis communities as well as people 

of low socioeconomic status. 

d. What reasons do you think may explain why there is low uptake of 

lung cancer screening in jurisdictions where there are lung cancer 

screening programs? 

e. Should we prioritize these groups for screening? Why or why not? 

What principles do you think we should use to make this decision? 

f. Should additional efforts be made to engage these populations in lung 

cancer screening? What additional efforts might need to be made? 

Who should be making these additional efforts?  

Some people hesitate to be screened for lung cancer because they were or are 

a smoker. Some people whose lung cancers have been detected by screening 

– and whose lives were saved because of lung cancer screening - face 

backlash from society because they were smokers. Do you think that lung 

cancer screening carries stigma? Why or why not? Should something be 

done to reduce the stigma related to lung cancer screening? If so, what can 

be done? 

Social values 

and resource 

allocation 

In Canada, we have a limited amount of money to dedicate to the health care 

system and often have to make difficult decisions about what to fund. What 

principles should decision-makers use to decide whether to fund lung cancer 

screening? Where CT is a limited resource, what principles should decision-

makers use to decide if CT should be prioritized for lung cancer screening 

participants or for people who are sick/unwell? 

Do you think that lung cancer screening is important for preventing lung 

cancer and reducing lung cancer disparities in Canada? What do you think 

about other ways to prevent lung cancer, such as reducing air pollution levels 

or asbestos exposure? Is lung cancer screening more or less important than 

other prevention options? 
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Most people who are screened for lung cancer receive a negative result. 

What do you think about this? For instance, do you think that a negative 

result is reassuring for the person screened? Do you think that it is a good 

use of health care resources? 

Final remarks Is there anything else that concerns you about lung cancer screening? What 

excites you about this technology? What concerns you about this 

technology? 

What would an unethical lung cancer screening program look like in the 

Canadian context? What should we definitely avoid? 

Are there any other comments or feedback that you may like to share before 

we conclude the interview? 

Snowball 

sampling 

Do you have any recommendations for other clinicians, scientists, clinician-

scientists, or policymakers that I may ask to be interviewed as a part of this 

research? 
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Appendix 10. Consensus-based reporting standards for empirical bioethics research293 

Item  Standard Reporting item Location  
1 Empirical bioethics research 

should address a normative 

issue that is oriented towards 

practice 

The extent to which the 

research aimed to address a 

normative issue oriented 

towards practice should be 

explicitly stated. 

Introduction 

2 Empirical bioethics research 

should integrate empirical 

methods with ethical 

arguments in order to address 

this normative issue 

Any integration should be 

clearly articulated so that it is 

intelligible to the reader. 

Discussion 

3 Empirical bioethics 

researchers ought to be 

explicit about how the 

research question(s) asked 

address the normative issue 

identified in the aims 

It should be clearly articulated 

how the normative aims of the 

project were met and the 

research questions answered. 

Introduction; 

Theoretical 

framework and 

methodology 

4 The theoretical position on 

integration (i.e., the 

theoretical views on how the 

empirical and the normative 

are related) should be made 

clear and explicit 

The report should clearly 

articulate the meta-ethical and 

epistemological positions that 

allowed knowledge claims to 

be made. 

Epistemological 

assumptions 

5 The method of integration 

should be explained and 

justified, including details of 

what is integrated with what, 

how and by whom 

The report should include a 

clear account of how the 

integrated analysis was 

undertaken, such that it can be 

understood by the reader. 

Ethics analysis 

6 There should be transparency, 

consistency and rigour in the 

execution and reporting of the 

integrating analysis 

The report should be 

transparent in explication of 

the analytic processes. 

Ethics analysis 

7 Empirical bioethics research 

ought to attend to the rigorous 

implementation of empirical 

methods, and import accepted 

standards of conduct from 

appropriate research 

paradigms 

The report ought to provide an 

account of how empirical 

methods were rigorously 

implemented. 

Theoretical 

framework and 

methodology; 

sampling and 

recruitment; data 

collection; data 

analysis; rigor; 

epistemological 

assumptions; 

reflexivity; reporting; 

ethics approval 

8 Empirical bioethics research 

should, if and where 

The report ought to provide an 

explanation and explicit 

(No amendments 

made to qualitative 
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necessary, develop and amend 

empirical methods to facilitate 

collection of the data required 

to meet the aims of the 

research; but deviation from 

accepted disciplinary 

standards and practices ought 

to be acknowledged and 

justified 

justification of any 

amendments made to standard 

empirical methods. 

description 

methodology used to 

collect empirical 

data) 

9 Empirical bioethics research 

should reflect on and justify 

the appropriateness and fit of 

the chosen empirical methods 

in relation to (a) the 

normative aims (b) the stated 

approach to integration 

The report should provide an 

account of the compatibility of 

the chosen empirical methods 

with the normative aims and 

the approach to integration 

taken.  

Theoretical 

framework and 

methodology 

10 Empirical bioethics research 

should consider and reflect on 

the implicit ethical and 

epistemological assumptions 

of the chosen empirical 

method 

The report should 

acknowledge the ethical and 

epistemological assumptions 

behind the project’s empirical 

method(s), and consider the 

ways in which these might 

place limitations on the 

conclusions that have been 

drawn.  

Epistemological 

assumptions 

11 In empirical bioethics 

research, there should be 

thorough delineation of the 

ethical issue(s), paying 

attention to, and locating them 

within, the relevant 

disciplinary literature 

The report should clearly and 

explicitly articulate how the 

project has engaged with the 

ethical issues that drove it, 

situating its own treatment of 

them within the wider 

literature from relevant 

disciplines. 

Theoretical 

framework and 

methodology;  

12 In empirical bioethics 

research, there should be 

explicit and robust normative 

analysis. ‘Normative analysis’ 

includes attempts to justify 

position X to person Y with 

the use of ethical reasoning, 

providing suggestion for 

improvement to position X 

based on ethical reasoning, or 

attempts to break down and 

make explicit a complex 

normative issue in order to 

The report should contain a 

clear explication of the 

normative analysis, including 

its process and its conclusions. 

Ethics analysis; 

Discussion; Policy 

recommendations 
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gain a better understanding of 

it 

13 The empirical bioethics 

researcher, or the research 

team as a whole, should 

possess competence in ethical 

inquiry, empirical inquiry and 

methods of integration 

NA MP, JA, PD, LS, MV 

have expertise in one 

or more of ethical 

inquiry, empirical 

inquiry, and methods 

of integration 

14 The empirical bioethics 

researcher(s) should have at 

least a basic knowledge of 

bioethics, and an 

understanding of whatever 

aspects of other disciplines or 

fields that are engaged with 

NA MP, JA, LS, MV 

have expertise in one 

or more of health 

policy, bioethics, 

public health ethics, 

disease screening 

ethics 

15 Provision should be made for 

ensuring that any team 

members can acquire or 

enhance competence in 

empirical bioethics research 

NA MP conducted this 

study as a doctoral 

student in Health 

Policy under the 

primary supervision 

of MV and 

supervisory 

committee consisting 

of JA, PD, and LS 
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Appendix 11. Standards for Reporting Qualitative Research (SRQR)a229 

No. Topic Item Location 
 Title and abstract  
S1 Title Concise description of the nature and topic of the 

study identifying the study as qualitative or 

indicating the approach (e.g., ethnography, 

grounded theory) or data collection methods (e.g., 

interview, focus group) is recommended 

Title 

S2 Abstract Summary of key elements of the study using the 

abstract format of the intended publication; 

typically includes background, purpose, methods, 

results, and conclusions 

Abstract 

 Introduction  
S3 Problem 

formulation 

Description and significance of the 

problem/phenomenon studied; review of relevant 

theory and empirical work; problem statement 

Introduction 

S4 Purpose or 

research question 

Purpose of the study and specific objectives or 

questions 

Introduction 

 Methods  
S5 Qualitative 

approach and 

research paradigm 

Qualitative approach (e.g., ethnography, grounded 

theory, case study, phenomenology, narrative 

research) and guiding theory if appropriate; 

identifying the research paradigm (e.g., 

postpositivist, constructivist/interpretivist) is also 

recommended; rationaleb 

Theoretical 

framework 

and 

methodology 

S6 Researcher 

characteristics and 

reflexivity 

Researchers’ characteristics that may influence the 

research, including personal attributes, 

qualifications/experience, relationship with 

participants, assumptions, and/or presuppositions; 

potential or actual interaction between 

researchers’ characteristics and the research 

questions, approach, methods, results, and/or 

transferability 

Reflexivity 

S7 Context Setting/site and salient contextual factors; 

rationaleb 

 

S8 Sampling strategy How and why research participants, documents, or 

events were selected; criteria for deciding when no 

further sampling was necessary (e.g., sampling 

saturation); rationaleb 

Sampling and 

recruitment 

S9 Ethical issues 

pertaining to 

human subjects 

Documentation of approval by an appropriate 

ethics review bard and participant consent, or 

explanation for lack thereof; other confidentiality 

and data security issues 

Ethics 

approval 

S10 Data collection 

methods 

Types of data collected; details of data collection 

procedures including (as appropriate) start and 

stop dates of data collection and analysis, iterative 

Data 

collection 
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process, triangulation of sources/methods, and 

modification of procedures in response to evolving 

study findings; rationaleb 

S11 Data collection 

instruments and 

technologies 

Description of instruments (e.g., interview guides, 

questionnaires) and devices (e.g., audio recorders) 

used for data collection; if/how the instrument(s) 

changed over the course of the study 

Data 

collection 

S12 Units of study Number and relevant characteristics of 

participants, documents, or events included in the 

study; level of participation (could be reported in 

results) 

Participants 

S13 Data processing Methods for processing data prior to and during 

analysis, including transcription, data entry, data 

management and security, verification of data 

integrity, data coding, and 

anonymization/deidentification of excerpts 

Data analysis 

S14 Data analysis Process by which inferences, themes, etc., were 

identified and developed, including the researchers 

involved in data analysis; usually references a 

specific paradigm or approach; rationaleb 

Data analysis 

S15 Techniques to 

enhance 

trustworthiness 

Techniques to enhance trustworthiness and 

credibility of data analysis (e.g., member 

checking, audit trail, triangulation); rationaleb 

Rigor 

 Results/findings  
S16 Synthesis and 

interpretation 

Main findings (e.g., interpretations, inferences, 

and themes); might include development of a 

theory or model, or integration with prior research 

or theory 

Results 

S17 Links to empirical 

data 

Evidence (e.g., quotes, field notes, text excerpts, 

photographs) to substantiate analytic findings 

Results 

 Discussion  
S18 Integration with 

prior work, 

implications, 

transferability, 

and 

contribution(s) to 

the field 

Short summary of main findings; explanation of 

how findings and conclusions connect to, support, 

elaborate on, or challenge conclusions of earlier 

scholarship; discussion of scope of 

application/generalizability; identification of 

unique contribution(s) to scholarship in a 

discipline or field 

Discussion 

S19 Limitations Trustworthiness and limitations of findings Discussion 

 Other  
S20 Conflicts of 

interest 

Potential sources of influence or perceived 

influence on study conduct and conclusions; how 

these were managed 

Competing 

interests 

S21 Funding Sources of funding and other support; role of 

funders in data collection, interpretation, and 

reporting 

Funding 
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aThe authors created the SRQR by searching the literature to identify guidelines, reporting 

standards, and critical appraisal criteria for qualitative research; reviewing reference lists of 

retrieved sources; and contacting experts to gain feedback. The SRQR aims to improve the 

transparency of all aspects of qualitative research by providing clear standards for reporting 

qualitative research. 

bThe rationale should briefly discuss the justification for choosing that theory, approach, method, 

or technique rather than other options available, the assumptions and limitations implicit in those 

choices, and how those choices influence study conclusions and transferability. As appropriate, 

the rationale for several items might be discussed together 

 

 


